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A PRi»RLP.M IX SHIPH|T||.l>INa 

ni'iiN th** iU*ek of tlip Viitcnn < *oiti|uuty. (»f Htelt-ln, ti 
iiimt iiitiTo»tit)fe; nriil liiiiwirtjUit work iH helnir iloiif. tlH* 
imiluihlf •■t<M*ii»jt of witich nui rlmr«rl(^z»'d m 
I'ltor-li-iiiJiUintf in i>hi|»liul^1atif. A? 4*vfryiiiiH kiinn-p^ 
liirfcc (iiviuk-^'iitMiut'rti i%ffft iiowiuiiiVH tmilc lU twth j^rfw 
iihi|». Kiich rm- 
M*U. with ilwiT 
two ii>do>|iPt»drnt 

eikii bi! tlnri*ii by 
mort! ]H>w«'r(uI 
ma^hlDnry, ar« 
^nablird to ni*k« 
b«tt«r timr, aro 
mor* fwily non- 
trolt«>() ami for 
tbat r«a»on are 
In nianr rt^wct* 
. far safer tnaa 
ordlaary n ( n k I e 
serew st^aiit^n. 
Th« Jari;« M(«aiu- 
Bbip* ouuipaofM 
vrtko ar« eti«ra<r«<l 
In ttie earrylnc of 
pasM!ii|c«rs a r « 
now coiirrotited 
Willi tlir <}U««tluu, 
wlwther It Is |ki»- 
nible tu trttUBfurm 
tbe prex-nl siuifle 
•crew titeaturni liu 
tbeuutt'Irmi very 

CXCf llufit V<SIH!l!l, 

but OS Kiiif^tc *crr w 
■ t«au<irB uo 
longi^r quili- 
Di(xl4iroi iuto twio 
•cr«w iihlpit of tbe 
ocwPKt typ*. 

TbiM is a pnib* 
Irm whi4!h hu for 
K o luo time en- 
iriii:^ tli« attru* 



lion of Urgt* nhiphulldjiiff 
miirnrn^ not m> inuch with tti 



dock*. Thr •biribuililer li 
liffieullv tif tlir tft*k, 
whti^h, trrav*^ thnu{7h it Im', chii b«* ovrrcumi* in the* 
prTift^tt nitviuii*<^l Mtngt* of tn(*ct)tinicit, btit with th« 
i|iief>rlori w|M'th«>r *a 4>xt*iiAiv«> a n'biil|<Uii|{ i» worth 
th>* irvHiblo. whPllHT th^ Kprwl «*f t)i«* v««fw*l aitrr 
luivdur U'. ii r«'tniilt will \h- lit'Trvjif^vl. -t. 




8TKTTIN PU)ATIXri DRTOorK. r\RRVI\G THR NORTH nKRMAN LFiOYO HTKA VKR " SP^EE."* 

• of Dork^ LMtflh. UOIwt; MtrviM' farmlck. UO ft-vt ftMHii»; brt|rlil. Mlw<r InrhM. UMntpnm^. tt,nai»HL 



company hai>. up to lh«* present, h4*i-o UiUt i^iHUitrti to 
utxlt-iinkf NO hu^ itti>l *o M|iiir«'ty ot-w u i'roJt»**t, Tbt« 
North (ieTiuan LI") J Coiu|Muiy ha*!, h"Wr***r. «u 
tburiiJt^ the Viiloaii Cucupauy to Ifiitfthm and to 
tnui>forui Into a Iwlu tervw stoatiirr out* of it* larict^ 

!.<•( uii fc-iiiiKN- at Iht- ilr'totbi of thii» int^rwiltnir work. 

The old ftHfOOM 
*^ and l»oil»-r» of thn 

'ii««d into 

doiTk aiid hft«d 
cbuir nf the wat«r 
aiM) K h n rpd , so 
tluit hnr hull 
ci>iild nrached 
from all »• I d ea. 
TlM> •>fi oriuoua 
ki>^l wa^ htinport- 
fii hy kff I blocka. 
Tilt* Hhl|> waM to 
l»> Iv-iiKMifiied 90 
lUCltTM. uiid.tlM*rt*» 
fore. *if uew riba 

PlMCfd otic UM*t«r 

aparl hud lo hm 
iu-rrletl. Tlial in 
all simple riiouKti; 
hut ill order to 
i a K e r t the nrw 
Inuuinp, the hull 
hiul lu be pulled 
a|>art 30 ttirtrni, 
and t1it5 piilhitfc 
aftart eonstitnled 
the flnU part t^t 
the W4»rk to im 
done. 

For t h i a pur- 
pfwe. in tb» iiihl- 
die 4.r thA hull, 
at tlie portion 
whem tl»» vr»i»pl 
wa« to be dlvld«Ht» 
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all (he river-li4-nilw vtrrr 01i*tl off: tUr rirft* knixknl out 
of th*' iilMtev iirnl Ihr rilx; nml tiu> part* uf tlit' krrl diii- 
dditir^ti*)!. That Imlf uf i1h> nhip whirh wiu U* ht- 
linulv^l fiirwarvl 20 iiietrnt wrii^hiHl :i.<KM) tuon. Thr 
bnuhiii; a|Min wkh afM'iiiti|itii(hf*(l l>y iiifann of two liy- 
ilratihp <-> litKlem flttrsl with piiitoiiH, one ryliiiiU'r 
ht*iittr f»litL'(r\t at t*H<!h «iiJr of tliv rnullr. Pniiii th^ 
hy«tm*ihr pirtEuu* th<*n* oitcndoi) frtnu rme-h lulc two 
Ifii^Ili* i>t rhain. which nv-n* muMimil to tho rr»(ll*>. 
lipun earh mill uf tlM> ohain thi> ship vrtm piillml apiirt 
ZiiicXmr*. At Anit i*ti;ht ttiiiiiitrK ytvrp rnqiiirtM) toiif*|H 
nrntr th<t parts "2 lurlor* ; but tlip initial v«>lncUr irniMl- 
iiAlly incrrawd, IwratiM* liw rttpfflclt-nt of frtoiton. a* 
ihr iMtoniinuit loail waa piiIImI further a^untlvr. be- 
raiiip %n ariMKt that tiiwAr>l rh** hi^t h ptill of 'i luetfr* 
mii^uiiKHrtlrtiwt miiMit*'^ WfK'n th^ ptj^tnuH hivl tiuii- 

I>li»t»Mi their fctiTik^of :* iiift«'rvnM»H'tH>ii of rlmiii 'i luvten 
iitiiC nHJ^ pi)]h*«l in : the pf'>tuiiH iheii returti*HlniiiJ luiuJe 
HiMtther Htroke. mikI hi tliin luanuer the MwCiuiu of the 
hull wer»* m*parHrH«t. 

Tht* VArtuit* »«K'tiutiM uf the dock had alwa>*ii tr» br 
kept <i|i the HtLiiie li*vr>l. aud lieiiee. vart'ful obM^rvattoim 
had tu he wade an (lie »hiii wnjt hauled forward, iu 
order to dtfteriiiitte Unw miieii tlir front {K^rticin of thr 
duek sank undrr thi- nion^intT loud. Thr »urpluii huul 
wa«i cifni()eiJMiled fi>r bv muovint; the wntiT in th<> 
duck with the aid of elt*etr>ciil, cenirifucul piintiw. 

After all prr|Muiitluu> had brtrn niadf! the haiitinic 
aiiart hi^^'an at eit^lit o'cUiek. At lire o'rlork in th»* 
arteni<H»n. the two luUvex of the nhip had Imh>i» pulJeil 
anuniler iMI iueti*ni, the work wa* henc» miupli*i<N) In 
about hour*, and the titwrtlon of twrncf ikow rIbH 
DCHil<l th<>ti be iinili*rtAk4*n. 

The lir*i part uf the ri*t>iiililtn(r harintc he«n »iiP4.*«Ma 
fullr acvHHuph^hiNl, w»> iiiay rh^rlHh ih*< I)0|h» that tli« 
iH»oiind part tho trunNforiiiailon of the vmih*! Into a 
tu-in Mor<«w ithlp— riuiy uUo Iw **ione^fiil. Tfii« ills, 
that ti%9 amioiid part of tlie work oouiprwbeDdii far more 



And no ono wonld thon be alltm-fd to itvtH throuirb 
the door*. SATpral wriin^U later a mm^oimI nioveiiieiil 
of the ftwiteh would caii*4> the Hli-tl|c)it. wedire ttha|>ed 
dix>n> to ntfth down llk<* a llnAh 4d hietitiilnir. and divide 
the Hhti» Into a larffo number uf water tight. (Itiatinir 
paru. Water-tlirlit hMlkht'a*!* Itave |i>nif btn-n rinnluyed 
on oceaii xteaiiient ; hot th#y have mif4»rt(in»lcly Viol 
b^n nani^T^Min eii-otitch. nor haee (hey hern iirovided 
with a Humolently rapid idmu* of eluahii; the doon. 

The larite floating; diH*k In wlueh the meamt-r re»t* 
iiMikt now be brietly dv«crilwL The dock in one of the 
lancewCnf ItH kind, ll h&M a total leiiirtli of aiO feet, 
an extreme breadth of UUfeetti inehn. and a beiicht 
of 43 feet 7 InelteH, uieasuri'd from the bottom nf the 
fionloon to th<* top of the wallx. iietwe^-n the two *ide 
walirt are* conu«<cted three |M>ntoonR, tliat at th«i et'titer 
t)eiiiir '•M') feet kniK, and thofte at the two enilR lUTt feet, 
Till* internal width is HafBcienl to allow Te»*«>lii uf K( 
feet ti<<ain to be dockeil. The inaxiniutii llflinfc iiower 
is 12.4KKt ton*. Tho I'ntirr dork ix diridcil Intn thirty- 
eifrht water tif^^ht romiiartiiM^ntK, t>iwlk eiitptled or filled 
by M'fnrutr vaJvr*. Within carh tyf iIih «iile wallit are 
rontaiiM^d twoeomptiund eni;iiie« (»f \'*rt liorne |M>wer 
I'lirh. and the tMiilem lM>lonicin|f thereto. Kach entcine 
drir4>ii two l.Vlneh i^^'ntrifiitfal pumt«, With this 
powerful iiiaehinery it Im |K«M|h]e to lift a Hhip of 
ll.OiJiJtons diftphieHiUHnt elfar of the water iu about 
two and a haif hoora.— Illiwtrlrte JSeilung. 



ROCK ItLASTINU LWDKK WATKK 

KXTK5!<tvK ruck blaatlDK; under water was flrtt 
uiadt* fMiHKible by the hiventinn of dynamite. A f^rt^At 
•eUMitinn waft eau»*Hl in IMttU-lH^A by tint work done br 
Heneral Newton ni mum-inf: the rref of mekii at !l*ll 
1 late, in the Kai<t Kirer. whieh c<tnnerti» N«'W Yotk 
Harbor with Lofi^: ]»laud Mound. Thin reef n)n»l»i»Nl 
of a man of rock about S.ttM fMit looff. DM f««t vkIv, 



inir with itrata of clay went muoved from (he harbor 
of HouloinM*-sur-Uer. 

H4>meliiU4*« n>ckii are brok4-n np by henry rams pro- 
vidc^l with iron ]M>ini)i or by lunrhiiie-ofieratt^l eht»elti. 
The Utter method was u>»>'l in the ouiii^lrHi'iioo of the 
Suex 1 ^anat and also in the work on the eiitanirt* of 
the l>anube, where thrix* ATrparatiis of ihiK kind were 
used. Kurh an apparatus ooUhUlf< of a lartce. hear^ 
iron ehuW. wbleh, with the ikee***ary iiMtehint-ry. .« 
plaeiHl in the oftnter <4 a lioat built Htierlally for it. The 
niaehinery inay t>e dlvli|*^| Into two fttNeiiiitil i»aft»». «h<» 
triiKid ffaaiM on which the cliUel lit raiovNl to tlie water 
h>v>>) by lumiiA of liflioi; ilevict-* and the arranireliieiit 
for tiiovUtfC the boat forward. Iiackwanl. or ftidewiM*. 
The (»{kfratioi) i« very »tiiiple. The boat i!> ancliore<| 
by one I'haln from ttie liow. four from the sii]et» and 
line fnMn the itterii. ai»d after the rut'k lias been de- 
fitroyeil for a distance of alwut half a yan.!, the ttonl t» 
inoveit forwarti a curre>|Nmdiiu; distanee by pulliiii; oti 
the chain at the bow, mml theit work is be^^uu anew. 
Tl>e dehriM reinored by iiic^ns of dmlftes. 

Durini: the ojierations'im the OanitlK* In IrtftS. 42,M0 
cubie yards of !*tone were loii»mi>\l by M:i:i.<NH> btowa of 
the chWU in &31 working dnVK KnVh apfuiratiis de- 
>1n»yeil hi cubic yards per iJay. or 0 IK» mi hie vard at 
each blom-. ItesidM thii>e apjiAralUh Heren AoatiUf; 

^ drilling; niaehnies were eiiiploved In tireakliiic the rock 
In tlve Danulte, Much as ha«l a1r«>aily tiefn Terrell on tho 
Uhine. and later hi blasriiitc iMit a canal IU feet h Inches 
deep in the St. Ijiwreno** Kiver near Montreal. In 
order to iMild a tHtat In thf rapid current uf the river 
it IS sup[Mirt^l by four nHiviible pillarr>. the eiidi of 

I which are pr»^M'd 'firmly Into the bed of the river, t-o 

i that the >M>«t itM>lr Is raiKHj wHuewhat froiu (he « titer 
The prtMHW. Is as fiiltown : After a txiat lit in plac«* aiitt 
the cinilnt. have l»e<-n Mretrhed. the »iip|*orlH ar*» 

J |ireM4Ml 4hiwn on the rueky bed. the frame with (l»e 
oondtKtinit lubei Ls let duwu ou the b«<d of itw rlrer. 




Fp» I.-Vkutilal hki-iion 

fur •wfcan; ft, vImub baiUr: K, sir eimlMMr; >*. r. 



mi </. Mr nmrntn H. nMn<; /. waW MIm coa 




Pro. Pl*AX VWW, SHOWlVe THB IxTKHIOR AHBANORMKNT ok THK HOj-VT AM> ok THK l^iWKK VAItT or THK SlIAKT. 

nL shMwr k«Qi: r, ia»|AMif nmn fur wiiriimni; fl, m\rtm tmlUr; fC. tAr mndraarr; t\ ti. sir n^mit : $1. t»tttm; f. «t*«r taOwl niia f i M MM; K, QSllit Numi L clwia bmn 

X, msJ kiiiikf n; A. ■Aram pms^; fi, nf^srwtv im it|MNUni; rtimtm wiv^ttm; t\ csUmi wimUhm. 

ROCK m.AflTIXG rXDBR WATBB-ONB OP THE 8HAFT8 USRO IS THK WORK ON THK RItl.VR BOTTOM. 



extensive chanfTft* than the first, and will rwintre Doioe 
iiionthi*. 

In place of the old '•Inifle ehiftne. the bldp will "O* 
receive two eiilirely iitdepcud*Mit ent;ine<i of the in«mt 
tiiiproved e'Mitl'Uclioii. eiM-'h Immihc placed in a water- 
titnit comptirliiient. The ernnue* willlw of the four- 
oyhmlT triple eiiiaiition ty|>e. receirinv? tlieir steam 
from thirteen boilers workiiu: at a pressure of \^ 
fKtu tills to the Miuare inch. Vine of the tioi lent are 
<luultle-4<ndeil. Both enuine« will have 1<l,000 indi- 
rjktcHl horse |M>wer, and will probably giro the ship a 
»1>c»-%l of twenty knots. Kiw^h eiiiriui* drives its own 
screw by means of a itlekfti Hteel •■haft. 

In ste*in»>rs of sreat «-nsrine |>ower nnrl speMl much 
depends upt>n the shaft-^Hwities ; for the propellers 
make many rwv<»lutinns per minute and hence pixxlure 
oonHlderable vibration. 

The placin^f of the two nharts with their hearlnir* 
nee c witate* the removal and rebuitdinir uf the steMi of 
thethlpv What thl« iiM'»ri<*. only a man fiiiiiiliar with 
ahipbuitdini- eati C(Mtipreh*'iid. To rebuild the ren-**! 
in »uch a iimnner l^ far more difltcult than to cuu- 
slruut an entirety new hull. 

After hariiiKbe<*ii h*:itrihene<L the ship will bc^tOfeet 
loiitf : her new. ca[KM*i<Hi*< hunkers will contain ^t4» tonn 
of eual ; and by iuimu* uf tiuinenms liini^ituiliiuil anil 
lateral hulkhemh. «hc will iHMlivtiled intumanv water 
tlt(ht i'oriipartineiit<«. The iloom of the^e biilkfirntls in 
ease of daiitper can l^e chwesl in a few M*con<.i.« by elec- 
trical apiiaratii*. 

Thih appnriitus is entirety new and has been used 
rmlv on the X<»rth 4«enuan Llnnt steamer " Kaiser 
With^hn iU>r (ir<»s««>." Slmnld aniilision oi*cur, aKingln 
liioven»ent of an electric switch wonM ti'li>i7ranh to a1) 
part* of tU« shiptlHi orxUr, "Clear the bulkhea<ls 



and was ooveretl by an avera^ of (1 fMit to li ft*et of 
water, wlilch was to be deepened to alM>iit Sfi feet. 
The rock wan honeye4*mbed by al>oul 4.H55 feet of 
nidtal and n.HHO feet <»f concentric calleritiCt, whleh 
varied in width fnnu 11 fn-t to 17 feet, and were atioot 
14 feet » inehcfi hi^h. Tlie averafte thiektwas of th« 
riMd left was 0 feet. It tcmk seven yearv to blast out 
thesr f:a]lerieH. .\t flmt the wctrk waj> done by hand, 
but Utter by steam driven niaehinea In this wayid.Uii 
cubic vards nf Htniie were dctacheil and carried out, 
while the mass left in the pillars and rtKif aniount<Hl to 
about Si, 'ii>6 cubie yards, which was bliisliil away an 
the 24ch of Hepteniber, I^ITli, by means of 4.000 mines 
that were eiplnde^l simiiltJineo'nslv by electricity. Be- 
fore hhuitintr the galleries were lUled'with water Th** 
vibration causmI ny the exptuv^ion was ppreeptihle in 
the water only for a d»*iance of about l,iW<> feet, but 
tlie water wa« thrown to a height of about tt.> fe»t and 
the maM of water thrown up wa» about 'StU feet tn 
4liaitieter. 

Where an ie'ihiteKl tdock of stone under water l« to 
lie remi>ve4l. it is broken to piecr» by n»eatiH of dyna- 
mite cariridcetf and the debris Is raised by ilivent or by 
usinir irrii'peni. In certain eauea a rock has been »tir- 
rouni]r<l by a wall of pile* or Iwton and then remnveil 
dry. Kock is Mmietinies destroyed wllliout prvvlou* 
ilrillint: by simply pincinc tlvnatuite cartriiltres on it. 
Ill such caaes llie nick b bmfcen iu slabd and the frai:- 
ments an> enrriitl away by the current or an* raiiHM.1 by 
dre«l(ces. Hinee the introduction of bucket chain 
dri*tltr<>s the»« bare been iis«*t) not only for the removal 
of broken pieces, but also for remorinic hard rock that 
is formed in nearly horir.ontal strata (even when the 
stone is ITi inches thick) etternatlnie with srrnta of soft 
nuitemL In this way the baiiki» of hmef>tone alternat- 



] aiMl the crosa-shape*! drill* are soured to tb« rods. 
np|>er emU of which are attached to rhe drillinir ma- 
ehtne*. 'Chen the <^|M<rntlun uf the drilhk which ar* 
wurke«l by sreain. beffin*. At e*irh wiroke \\w drill l« 
turipnl a little. After the huM have been liorvd a 
cerlaiii di'^tance below the deoire^l Iwitloru ui river, 
they are wni>lM*d out by a powerful jet of wuter. an<l 
then they are loaded with dynamite carlriilp***. which 
are provided with iKnitint; carlrHli;eii or Fuk*-". the 
upiMTendnof which are coonecteil by wires with an 
eleclne iiriiiter. After the holes have been charj;e«| 
the sup[Kirts ur feet are raised, the boat i« inoved aside 
b}- means of the anchor chains, and all the chaises are 
explodeil. The drill holes are two w Ihmc yardii 
afHirt, and fnHU k'ix to twelve, or even, in iM>rae ciLses, 
from twelve to twenty-two can be drilleii without nior- 
ine the ImmT. 

FUch of the reren l>oat<^ n«ed in the work on the 
Danube carrleil from three to eleven drills, And ah to- 
tfether they reim>vei| :.".iK.illil cubic yards of nv^k. The- 
entire iiia«e of ruck bla*t»'il under 'water In live year* 
AUiuunteil to ."JsT.wai cubic yanl». The broken hh'K 
wan miioved by bucket •Ireilic*'*. >coop dreitees. and 
crane dredire«. A unifurm bottuui cannui be ubtalned 
by thiii kitiduf bliutine. beeatu« of irretMihtr rnptnrea 
caUM*d by tack of uiiiroriuity in the tpiality of the 
^lohe, ami. therefi^re. if it i« d»*?«irable to liave a le*el 
butloiii. caiH>H>its or nliaftn like tltiKK- show II iu the ae- 
coTU|Kin> iiiir eiitrruvincM tinif>t beempluyeiL 

Shafts of thiH kind were u.ied extenoively to the 
bhutinif 4»|teralionK ill the Uhtiie near Hin^eu. Tliey 
are siisiH>iided either between two boata or from one 
boat which has be(*ri built spertally for this ptiri>i>*e 
with a central npeninf?. After such a boat has been 
aitcboriHl the c*i«»on i« let down to tlio bed of th« rtr«r 
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nritl Xiiv waller (nrretl uiit by tu«Ati!i of cnuiprvflMHl lur. 
u-liich i* nlsn a«fU for ot»«rfttiD(; tb« drttU. Ttit* IiuIm 
niv «lfil1i*«l iihtml u ynnl bclair chr dcwirLHl levrl of Ibe 
thHtoiii. After tlif'dyuHiiiilit nurtrHtfrni bikve Iwmi put 
III |tlni***th*< Ihiitr tH piiMlii*!) n(T tn nne »ic1<* fur u diiitanoe 
nr aliuMi IJCi In 14M> f»^t. nil ill** rArtriatri>N nn 4tiE>lot)ttd 
(•lm«illatte<iii*ly hy rltsitrlfity : tht*ii tb« h<i»c in bniairbt 
imck |*"f'i<"i> f**'' blu^hllK aiitl the ithnfc I* Mink 
Ht7«iiri. Thr luo«c>(mI nick cnti bt* r(*mi>r«H| (iitlwr 
CliroiiKh tti«s)mrt. whicli is » coiu|iMrAtirvly dUiw op^ra- 
(i<ot. ur pan \w riMuaved Inle^r by iiH*HriM uf <tr*>ij|r*«. 
Tlif princifial uil\'iiiiliii;i*^« «»r nurti ii Hh«ft i*niifilftt In th« 
f(u?ility thu* ofTtrri't) far rxuuiiiiii^ «*vvry |Uirt nf th« 
Uidiini and U'volintr it by luiiid wlien* iiec(«*«ary, mmI 
ill tlir-ifuo w'ith wlii4'h thf •Mil of u|wrali<Mi« can be 
cbJltl|^u| wirhniit Ihm of linH*. 

Tilt* Utit'r ii<lr)ititjij{i* «iUjiu ilii* sluift f«()ecially for 
wrvrkciii tlie Rlilrtt*. wh)*r(i ch(« uiAchini^ni' bait to be 
liMtvt>>l fnH|i|eiitly lo lii*k<« mnin fo# tlwt juiwairr of 
ItiuirM Ati*l Xitvh iiiMile up I'f a liiliitbrr of t»oaU. )£jith 
of iliH ftlitiflA fiiipfoyt*)] tbt'r** onrprptl a KiirfikiH* o( 
al^Mit 'iT'ri k(|u»iv ynrti*. ill which, n* n riiUr, f<iiirte«n 
to Hfi'eiiif^ii hui«>« wvrv <lrltk<il Thi* blofttinic niMirm- 
IhMi" fxte*itilt*«l over a »iirf«w of 41» Miliars yanlK, ao 
Uttrr ofif boll? fur Khtnil ««rti 'S'7 »rpmrv yiinU ot 
blatitliiK' MUrfacr. On an averairc 'M> It^t nf holw wiu 
drilltHl jMT day by urip iibaft. OiirhiK thi> nMrntlotm 
in ihf Khiuc. near Hiufrrn, about 3011. MM cub4o yard* 
of fclniin wi-nr hlaxtc^il out. Extfit«iv« btnAttn^ op«ra- 
lioiiK uiithtr tilt! harlKM' of (li'unu wen* rurhtMl ou tiy 
iui*iui4 nf niMvtaliy mimtrucivd naiiuuns and eumpr vw d 
«ir iimWr tlko dirorcion of <>Mirai-hii Z»t:hukk«. 



THE COX TYPK->SEn'IN(i MACHINE. 
ThK ppoiliicrtioii Of a Mtti>tftu*tory luaL'hine for eoin- 

IMwiii;; tyi»e bai* Ionic t>eeii a faMfitmlitit; objeclivtf for 
iiv«'riti»r». The earbvr Hlt«*Mipt« provwl far from au* 
i>->t->ful from a voiuuirrclal imitit of vit-w, but within 
rt*i'**iit yrarn M>vt«ral excelleiil Tuarhiuw bavr bvrn pro- 
diii'iHt wliM<h ure> iiiiw largely u«esl, in particular for 
iM-irspuner work. Thr art of ooui|Kmii]^ may, perliafi*. 
be dt rifled up into thri*e difTcn'nt ofwratiuuN. riz., Hct' 
(111); the tyfi*', juMtillcation, and ihitri button. Tha 
problriii of 4>lTi*i'titkf{ tin* fint ativl thinl of thL*M* opt^rn- 
lioiis iiii*rhiiijii'iillv ha* l<->iu;o(*n4tyl to prcM'iit any ri^ally 
fnriiiidiihlt' diniru1il«>A. t>iic ihi> miiitcrof luMrhniilcjU Jup»- 
tiflc»tU»n— that i*. of «ii kpanntc tliM dlff^rvnt liiiMA tliar 
•ach hurt j^hall Im* cv^iuplftidv rtlh'il— provml itinch Ihm* 
MUiv. Within r*K'^nt y^^arii, ImwMVt-r, tHtvc^ral iiia>Miii)»^« 
notlntt on ihtT4>r4<rit prliM^qilt'M IkHrti liM*n Introiluc^d 
which niwrate qiiU« naclMfticcorily. AiiH>ik|C the iijiitt 
orlifliiHl niid lnf^*llMHl*< of tlvt* di*v'ioM> ailofit^l for thi*' 
pi)r|ioMi iitM>>t cvrtnlidy bt* r*'ekon»Hl (ha( *>iiiployi*d in 
tb« <-*4>i typv^Hettliiji: luachlDt*. which we IIJiMrati*. and 
whicii hifcM hf*-ii oil view Tor tnnuv> uioiah'* (■a*'! at Ibr 
nlHivM of tliifCox TyiMf Heltiiii: Uactilne (.'oiiipany. T'j 
8t. Hrid**Strwt, lyMMloii. W. C. Th** idea will wadily 
be ierat{Hr«l on a iirlitncv At Kite. 5, which rvprmentet tbrw 
¥ronlii M.^Ntnit«d by Cox'a »|iaet*«. TIicm; »|MifM*s outuiiil 
curru^ttfd |ue«e« uf l«ad ribbon, and the plan adopt* 



ed i* to alway« ovcir**'! «<iu-h hnc Thi« do«i*. mid prvii in tbi? Oil inachinr tin* luiial «li>vict>irf ff>inpli»ylii|C tVM 
*(Urw itf app4^ and llif l^'iiKih i>f thv line luljiu ted by | nicked difTitrrntlv for i^-h Irllfr i*> rntplnyMd "iTlM 
aalCeuiug ttM <x>rrutfatlob*. atf iIkiwu in Vig. 3, where > ty|Hit wb*n in |>liu>i* on thv M-tiitti! iimi'liiiic rv«( la 




it will be wen that the upacm liuve been iw|ueejteil near* , i;rouved mien which are t*l>i^*****1 tnarhine fn A 

ly flat. In other cilm^ the flaltenini; k*««. as Hhowii I nearly vertical |j«^9itio4i. a* .ihnwn in Kit;. 3. which renre- 
by the aaiuplcs tllatf rale*.! in tlie Q;;urp. Ah we have seiitw a back view of the luachiiie. Thr tyifcn tend to 
Miid, tbr uirre matter of M*ttinc and dt^lribntiiii; ty|w> slide down (he irn-Kirm l>y their own weiinil. hut are 
by luachiiie htu long mi>ed to prevent difUcultlei, and | prevented frotu falliii^r out at the bottoiu by a plate on 
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which till* lowtfdt. Iy|»emit4. l^pptwU*^ thin tyiMi U a 
bol^ IcAilinir to fh«-'fn>iil of XUv iii«rl)liit>. uiilli^ Im*IiIiuI 
U l8 * MirrI ttiiKvr, whirli oii iU'|»r>'HKi»i; llu< [iri.i|H*r k*-) 
t» luov*-(] (nrnanl, ttiiil fjfcl* IIm* lyfw. TUr rt'i|ii(»u«> ! 
Iiowrr ftif lliU Ix u<A |in>vMt**l by thi* IUii:rr uf itu* (»|h*- 
ratur, biil i» obi«iiifu from a rupiJIy rt>intiit(c ^litifi »t 
btM-'k of tlw lunrliiiif. Oii llitr Uf f>ffi*t>sl<>ti of a key. j 
cti« fluKtfr trurrvM^iMJiKliiiir llM*rt*t<» U kiiu'iiuilH*ally cnti- 

Clml up With (hr »hitft. tuid britiK uiovtHi forwanl llii-ri*^ | 
y. tr>»cl» tlwf ly|Hf. Thf latit*T (uust-s tm to a irpKlly ; 
liinrliitc C4>pt'<*r iHfJt, which can be »r4'ii iii Fiir. 1. finm 
hi(f nvtr Uie |woj»uU**y« vhowu to thr ripbt aiiU If ft uf 
fill? type wtofi*. Thi:« brit tlrhvcni Ihr tvpe to a »hiM>t. | 
whuTii ts ihowu utorr clfurty in yi^, 3. Dawu thio »h(x>i 
Ihti type pasMTft. bi'iiiK tiiially [Mi»hiHl (nrwarxl into a 
gruurV rut in a eyhiKhT. A> the lini^ nt type fills uf». 
an indicator nhown a httln abon* aikI ki chf trft of the 
••«»m," iu Fib. 1, iuoi't?# forwaril, fthuwmK thi* iMwitinn 
at noajm on tiwi riMl of tlMf line \» apprna4?hftl. The 
hlJ*^ iuii»t b* M> fllliH] that thl« point |hu>««*« on** iiwtirat- 
lug luark and faiU (o ]mum n mcoimI. When full thr 



I'uniinit oiifKioit** tin oomwpoffMltDir want dro^Mi throiiirh 
in a ititiiilnr wnv, and in rnll^ivvl in a (Wrpf-pondmi; 
rulp. Wh«i) fiifl ih<w«> c«dl(KMluit mU>* an* n>iuiiV4>d arnl 
I'Mtpty oiii>Ti i-iittfiiitiilfd i lh«* MirtHit tyjif Ihmiik flimUy 
f raiiAfvrr^l tii iIm' rt>iii|Km4nir mnrhliiv r^r n-ttfiA-Ml um>. 
Th** iniikvfH riaini that (hiti ititu*hliH* In »i|MH'lally kuU- 
ubie for hluh Has* Uiuk wtirk. aM fmindi^rti' iy|w ntv 
ti^e^l. which an* tcviifrally better itmii I'nii wicily Iw ob- | 
laln*H] wltli Mii'h iimt'hInettiLx the lj(>i'ly|>e, wh«<i>' «wh 
lelirr j» raft in a enld nioukS. IhUfi iflvinj; rlst* to Dllictit 
itu(n-rfrrlioiji), whtHi. iiunintrriai iu newt>pii(H-r work, 
are dt*1iiH>t bb'tuishen iu hiffher t'Laaii printiiur. 

For our eiiKnivinfp* aitJ inr hm'going |)«rliculara wr 
are iuUrbtcd to En^uerri»4^ 




Flu. t>. 

Worm 8rpahatki> bt t^itRRi;aATKii hstAU 

RlUIMlX!*. 

handh' »howh th^ rlffht of ih<> keyboanl In Flic> 1 I" 
di»preti««>il, whkth hn» t he elTerc of thrviwbiir Milo Ke«r 
Ch»» worui arid wnrui wheel »huwij at lh<e back of the 
iitarhfnehj Kiir. 3. This wurmwherl iti keyed tnaxhafl 
L'arryhiiC vartonti ram*, which, hi IheotMime of a ouui- 
plele revuhiti'Mi, jii-lif\ the line previoiiHly m-I by <hiui- 
[nvwiinir the hikut*-- . and didiver It ou tn lite Ks'h'v 
"huwn to (l>e left of th<e keybo«ird ; neit they rotale 
the cyhnder ho an to brini; a fn^h f^mrv iutu pince bi 
receive a new line, and fhially. Ihn>w out nf crear 11m* 
wonu and wheel, nrMlorinir the luai'hihe to itn previous 
»t»te. Should matter fail tn OU out a line, th" littler 
i> luatle up Ufit by the comiifatetl p]mc«*ii, but bv t^rdi | 
nary eui c|uad« set by a key the aaiue way lu the let 
ten pn^pitr. The quention uf diatribution u nearly as 
iiu|K»rtaiit lut that of tyttr Hetliiiir. and in lhr4%>x »y« 
tc>m in dividnl into twr» |Mtrt». in thr flmt nf which all 
MpAi<«a and IraiU am rriiiuvi*d, Irnvini; nuthiiiff hut tvpo j 
to (CO oil to tho diiitnbutiuK machine |i>rniMtr. Thi*! 
»j»Ar«) ^iirtlnic machine u »hown in Fitf- 4. The matter 
to tw dutrlbtitp^l u trAn*ferreHl to th«i calhiy *hown at 
the luirk luid forcMl forward by t)ki» action 4*r a heavy 
weitfhi. Thi* l«Hdii on rt'iichinir the front of thin iralley 
iiiiidf through a »lot and are rnlUftt^l below. Thl«*>tut Ik 
however, to<» n«rr«iw for th«' tyfie to pa*«. but Mtch hue. 
oil rvachnii; thif front, l9 thniM tn tlw* left Into a *<|Mi4*e 
hi which the letters are held at Cop Hn*) iMittoin only. 
The t|iaces. Ueiuu lower thuii the U<tter«, are Iwlil at the 
biftlniii only, and hence i\tt* ea«ilv kittM*k«Hl <>ni by a 
net of spriiii; thjuerv. which are ftdrniio^l am)n»t the 
line ai it itCand^ in tUi* iHmltiitn, The MiiN^raied npa^^cf 

IitiM Into ttte cyhmlrieal caitv »hown beluw. which i*- 
Lept constanliy n>tatii||^ The wire*>of which ihltt caice 
1*1 eoui|ioM*d are (fet t^Hj closely to allow the em 4|uatU 
lu pass, but the ourrutcated it|i«c<««k beiin; lhiiin*-r. fall 



THR HIXINO AXU UINTINtl OF iiOUU 
AND 

Thk ti(ie«ker Bald that as the iiicre*N|nir jiroductloD 
of prei-ioit»infIat- all over ihe W(»r|<l |h Hllracrinx' luueh 
alieniiitn. not unlv in the metallurietcal world but frutu 
^1u>lent» of itolittcat eeouuiiiy, (rtjilettiiien. and oth«r>, 
he thought tlial a few n*iiiiniM'eiiceii uf hiii early ei|>eri- 
ence*. cuiuuiencintr nearly tliirlv year» aco and curer- 
inc the period in which tH'Curre*.! the bvirinnintr ol the 
i:rratcfit dcvcli»piuent of »itrer luiniiii; in Ihia cM>untry, 
niiffht prove iiitere«tiikt: at tlte ore^cut time. 

In IHiltf. the vrar in which tlie »]>eaker entere«l tint 
aMiy latiorafnry of th» Mint a* an aMiKtant, the out 
put of ftilver Ml the I'nitMl State* aiuuunteil in <H>litlnK 
value to II-j.kxi.iUjO 1 in 1Hri» to f ia,iHN).OUO; in 1?i71 to 
$S3,0Ciit.w»i : III 1H7J to ^.7riO.«Xi. 

lu ]H7:i, the year in which the " irad« dolUr" wiu 
ertuitetl bv net of <%Mi|cre«e, the pr^uctton of »itrer 

auiullilled to flt-i.TriO.OlNI. 

In l'*Tb. the yeiar In whkh th« HIaiid lull wa» |Mu«M*d 
by Cunirrwit over the l^mident'k velo. the uutjMit of 
Milver wa« re(turt«rd by the Bureau of tliv Miul to have 
bet'u f45.3)Nt.iXXi. In 1*«W the fiKorr* were Iwa. Ht|.0*M). 
In the followm»f year pruductiun ilei-lined to|77..%?«, 
ivo. and in l>*fl7 thv output wa« fiMi.tMMriL 

Thi>M* ofllrial figure* all refer to roiiiini; value* and 
to calen«htr veani. The coiuiurrctnl value of Ihio mtvor 
ha» fallen ^roiii $l.H'2 an ounce in to about ttl U 
rcntN an oiinctn at the prcM-nl dav. The niiiiinercinl 
mhie of tlic silver pn»dur« itl 1M*7 was #:i.!.:iliI,t)(Hi, 

The priMhiclion of 'fiv'hl han kept |mic*- with that 
4d ftllvf-r in thiM country, notwltlutaniiiiiirihe con»lder- 
abl4* tucr«Mue In th4> \nwt few yr-Mt*, The output of trold 
frtMu IHTH to 1>«liO lnrlut>lve. n* dctttriulnet) by tl>e Ku 
reau of the Mint, wae 4*^.751. fdH ttiio ounces: the out 
put of ^llver hi the satite ihti^hI viait DVn.^u.OKia One 
uuiM.'e«. 

Hivh natrr uiark In the pnHluct>4Hi of iruld wa» 
reachcnl tit* Uhiit apj as the vear iKVt. when the output 
was 3.1l-l,:t71 line ounce* 4v«lue. $4i:i.utMI.U(iO.. In |Hi;» 
the output wa* 3.304.503 tine ouiu^* i(l9.VlU.<iO(l> and, 
with one or two eiceptionn, each *ulvte4|uent year 
*huwed drcrritsin^ prutlurli«>ii until 1W3, when the 
ininiuiuiu luiKHint of 1. 1.M.S5U flue ixiiMv* >(:iO.UUtl,0(Ni. 
wan reconlrtl. Marh year *incr luu >hown an incr«iaM', 
and ill 1HS(7 the Rold prudui'l of the I'nitcd Stat<« wa» 
3,774,»a% lUiflt ounce*, of the value of |.>7.;tit:L.lNMf 

The re|>ort of the l>iiectnr of the Mint ii|k»ii the pro- 
ihirtiori rif the pr«>i:iou* inrtaU for the calendar year 
IH1I7, redTiitly «>iilHuitte4l to the Sivretary of the Trea- 
sury, contain* Kiinc imprr-Mttrc Dicnre*. 

It in *hown that the pn^luction 4»f pild In ihe I'niled 
Stale* tiKTuaM^l M.'-?^.*"'!' in lf*t*< unrr that of l^MI. 
South Africa maije a Kain of $I3.tiM. llfJ. Au^trala-iit 
m icain of $lO,»rj.34y. and KuMta a kmHj of |l,70t».I»7a in 

tile Mlllie |*erioi1 of tlllM*. 




TIIK ro\ TYI»B8ETTI>« MACHINB. 



through th4uw om>nlnlr^ an<l aN- thu» veiarate^t for re- 
inelting. while the i-ni tpia>l*> pawing out of the md of 
the ragit am collected for an^ atotln. 

Thu ly|>t>thu* fre**il fnkiu tiiiaevs is pushed forward 
by th«* ativent of a »eoMid line behinij it, and thially 
delivered Into a ifrooVrd rtile. which, when full, i* 
tramtferreil bi.Hltly Ut the dulribntint; luurhine. The 
lattvr auiotDtH of n ilruni njtatinj; about a vertical axi* 
to which the ruh*^ uf<jre*aid arid their tTia* can kt<t> tt-iii- 
purarily flieil In a vert:cal iKHtilHm. 'fhe iy\H; there- 
forv, then tend* l<» ilracend oy (gravity. Set in a ctwie 
below llie»e rulwi nrv a wrie* of ute*-! 'warilh havtnic dif- 
ferent shapeti for evrry letter. !Supp<iM<. for instance, 
the letter w " to be the iMttioin l*'lt»'r orviipylnu a 
particular rule. Thii * w- " can only dropout w hen the 
revolution <d theeylimlcr cArrie^ it (»ver the c*irreppnnd 
hig *'w" ward, thr projection*, lit which iiaH? lhrrKti;h 
the notchcM in lh« Ivpe. (in nrrivnl at tlli^ ward. tt»e 
typt' fall* <tnwn and !*■ cc>ll«*cte<l In a M*coni1 gnwvet) 
riiiti b^low. vhilp anolh«r leittrr lakeb iti> phw>eaiithe 
boCUNB typ« la tb*( pttrileuUr rtUe. Tma ivttcr un 



Id \W the vaJue of the total gold prraliict nf the 
world u Ntaled to ham Iwcn f2}l7,.*>U4.N(in and thai of 
the totiil *iiver $2UA, 730.300 ictMniiiir vnliiei 

lu lH>47tlM! total prodoirtinn of gold !•> *lw>wnOn othtr 
ufHcial^ahUwrtoltam boen $pV(.774.1HN>or \et9 than ou<^ 
ludf that of i»<97. and the total produnlon of ttllver wa^ 
|134.2H|,0(MI. or a lltllvover onediHlf that of |i797. 

if we go hfti'k Btlli (arther to the dfcade of IKtl to 
IKiO. lnchi»tve. w«> fliMl that the total iH-oilurtian of 
gold in the wurldduringlht- |K-riud wtL" but $74,i)iKLU0i>, 
'or le*>n tluii) tme thinl of the protluclion in the Mingle 
' year I»*l»7. ai»d the prudnctioii of i«ilvrr in any *ing}e 
year of that tiecade wa» le** tlmn one tenth of the \tnt- 
ductiuu in 1^117. Thr pnxtuctioii of g<fld in Imii? wiw 
ahuufet exactly mual in %'alue to the entire prrNlurtloii 
of the world durluff the <|uartrr ul u crntiirv fn>m |HI| 

to im 

The tm>du«tlua of gold in the ITnlted .States In ItW? 

* \tmtnrt*tr m mMr^m bw AVuwkf K. «»inrttrtdt«. I>«»id»ii| af 
th^ If Inirv ftMt Mr-uauiKal.tktaaii. tad L<ibh»b«l to Ibc Jovm) vf Uk 
ITtbUlo loftlUM. 



wan nut thf' largent In the hiN(<»ry of thin country, lui 
already Mated. tMit ic wa« tlw Urml ^iiwe IttM. Itt 
that year gi.'ld wju^ |truduced to the valu« of over 
.'iUQAMi loofv than in 1M>7. while in th« previou* yvar. 
IHTiH. (here wiw* pntduced luure than $l!i.000.UUO in 
vhIim* of gulij IU exreM uf the uutput of IMUt. The 
eiKiruioUf pro«luclH>n iu 1H&3 and 1H.')4 waa dur to the? 
discttveriea of phicer ifold In t^alifurnia. Th****' wrr«« 
the baiiiirr vear», and productiun of gold in the United 
Slalev gradually decJined frtnu that time until it 
reache«l the lijw<*ftt i-bb, in ltw;i, when It ainountnl to 
but (:lii,UtNi,<>iii in value. 

About fifteen year* agfi, luinroret) method* of gettlnir 
g(»ld from low grade om Atid of retliiltig Ikose bullion 
and "dort'*' bulhon tMilver I't^ntatnlng a tiiiuill |iercent- 
age of grihli Ixtguii to h** oMnineretHtly develo|tnl. and 
in conMH|ucnce thereof iIm* prt^*«luction of gold biu> Iti- 
cmoMtl year by year. For lliew and other reatona. It 
•«*t»a protmble that th«> yeiirly proilucliun of guld lu 
the tntiire will »>how a gra«tual iiH:n*a«r and will l>e- 
l««« subject to ductu«tk>n» than it ban b<>rn iu the 
lia^t. 

While It i> true that nuLxel*, grainn, and da«t are 
hIIII found by imi-|iector» in newly rxploretl rrcion*. 
mo»t of the gi>ld i* now obtained from widely dUtri- 
bute^l luw grwle urr* by the aid of >ciiMitif)c procea*«Mi. 
NolwilliMtanding thr etcitetiient ovrr the Klondike 
di*cuviTl«*», thr uutpul friHn that recHUi l» innlgniAcaiit 
iH> far nhrn com|ian<d to tlo' totjil protluct of tile coiiii- 
trv. Htali*tic* *how that the State of t'oUn^tdo aJoiiH 
arnhnj twiL-e a* iiinch gold to tlH* w«»ildV t^Uftk In IUt7 
aa dill the Klondike ngloo. ami *cVeral other MtaCea 
largely eicv'tMletl the Kloiidlke output. 

The\t»teiiw>nt of the Hiri'ctor of t lie Mint that the 
gnlt] proiltict of the b<iutb Afrtcnn Kepubltc etceediHl 
tliat of the I'nited Stale* in 1^7 1* apparently cntat- 
ing much iwtuniNhiiieiit and (•omiumt just now, but 
tlw iJHmthl> return* luiiolDciiih from thai region ihow 
that the output fur ten luofilli* of the nn*»4'nt year «x> 
cee^led that of the entire year lMf7. and it i* e*tiiuate<l 
llml South Africa'* oMitnbution in iHUb t<» the wnrld'a 
st4K-k of tr(»ld will be not far •h4>rt uf t70.Ulli,UUl 

American wining i-iiginerni who have Imeii «inga|C«><l 
in developing the .South African gi^iltl t)eli)* have cuiu- 
puted from Murvevi of the ground aiiit uuinerou* a»- 
>ay* of Ml 111 pint of ore taken frcrtu different U>c«lltlea 
and at differe-nt depths that tlie golil c>Mita)n**<l In the 
ore in sight in the district known a* the ** Kaiid." or 
Witwaatcrsnuwl, ainoiint* to th*i enonnous vaiue •!>- 
pna^mately o( |4.<NHi.i)UJ.i)ifi. and at the prtwut rate of 
IHTiMluction It will tak4< half a i*vntury to e&haukt lhet« 
de|HJ9itA. even tlHiiigh no further discovt^rte* be made. 
Au*traU»hi and the t'nited Statt*«i together produced 
more than unedialf of the entire output of gold in 1607. 
and It i* III the*^ two cvMintrir* that inudrni nietbodii 
have b^ii mo«t largely lulopted. tiuld getting boa 
tM*en changed by uiiMlem N'lentilh* metlMKl* from a 
lottery to a «'oiuiHirali%«ly »nfe. evrii if inure proMilo 
busine**, and f4»r tin* rea'<on. if for no4>ther, the nut t' 
ahlenew) of thi* uublr iiH'taJ for use a* a unirerHOl ui««- 
sure of value ia rendered even more ap|wrrnC than In 
former yeani when the ppMliictum wa« subject Co 
irreatcr flui'tualion*. The inrrciLM* in prmluctlon l« 
kcv'ping [tace with increaae in |MjpulatNMi, and the 
Ivuuling nations havr long reaJiMNj iliat white In former 
Ages. hcatl»,t>hell*, nkinii, cattle, tolmi'iin, farm pnxlueK*. 
tin. h'ail. 4'op|M>r, iiuH c»ther inetnlw have r^TVed UM<fui 
ends a* uio>ni'y, there b. in the pre*ent ntage uf devel- 
opment of civili/ation, hut one material adapted to 
fulfill the function of n nnl verbal measure of vnlue of 
all coniiiHMlitii-f. hM'liiilliig lal^r. and llii* i* the metal 
gold which t*. foTiuinitely for niunktml. so widrly yrt 
»parlngly dUtnbutetl that the hioreastng requireinrnt 
for ttil* piir|iiwe alul increasing HUpptyvcem to regulate 
each ttthcr In a truly wonderful way.' 

t>w(ng pctflly to the increaiting magnitude of »ilvrr 
deiHi^itsat the l^hiladelphia Mint, i*oiuiuencing about 
1H71. and iMkrtly to a ualural preilih'ctliui for th« ana- 
lytical uiethudNof the "humid iisiui)^' of *tlver, thi* 
work became the aiieaker'* siM*cial (»ccu|>atlon iluring 
the foUuwing ten veara. AMtay* of hllver IncreamKl 
from an average o^ alnml a ihijen per day In 1970 to 
DMire than one hundred on iminv day^ in 'ltf70 owing 
langelv to thr cidnlng of 'Mru^le dollar*." uf which 8&,- 
WA.IKji in all nmr struck U'fore thI* coinage was »Uh- 
IwndfMl. 

Aft4>rthe iiaseage of the Hlaml-AlliMMi Act. in IKX 
tlie silver JejtuMts and a»Miy» lucreaeed to a fttiU ffrrat- 
€r degree. 

Ill IN<1. the year In which the H|>eaker re*igiM)t1 from 
the Uiiit lo beinjiiir the tjielalluririst of a priVHt4' iiianu- 
faetiiring e»tubliBlimetJt, the production ol sdver in the 
L'niletl Slate* wns nearly fuur tiiuc* greater ibau Id 
ttfOD. when he flntt enteretl the aasav luixiratory. 

In l^rj Sir ^4>nuau l/Liekyt-r, the n>tritiiomer. and 
Frof. Itiil>rrt* Austen, chemist of the Koyal Mint. Lou- 
dun, annuuiieed to thr Il4>yal Stwiety tltat (hey hod 
diBcoverct) a <(uaiilitativir ittcthtH) of a*i«iiy uf gt>ld and 
nllviT by tiicans of the *|H>cln>ftco(ie. witlch (hey ex[>ect' 
flid would su[»crMH]e the ch«'iiili'al liielhodH tlteii in use, 
anil the N|H>Aker waji theretiiHUi autlionie^l by the chief 
OMAyer of the Mint In Fhlliwh*lpliUlouiakea tlioraoffh 
Mudy for the a«f«y deiiorcment of the propoMid 
met IxmI. 

The UAHiyer caused to be made alk>y> of gold and 
oopfwr, gt.ihl and *ilvrr. and gold, HilvrV. and copper; 
(hew* were carefully lisoayed, nunibere^l, anil ilellvered 
to (he viieHkiT, who t«Hik thiiu to a private lalM^ratory 
iu (he IJnivrr*iiy uf IVnnsylvania, >rt aiMtrt for Ihui 
exfieritiM'tital work, in which 1h<>re wa^* iifaced for hla 
UM*. hy the courlr*y of the pr«>fekMir of pny»<icB^ u large 
*|K«ct r(iMM>ne, a pnw4Tful HuhinkorfT C4*ll and galvanic 
battery. Here the Mtinly *t\ the s|ie4*tiaof the gold and 
silver alluy* was carrtril oii daily (or oVi>r sn montlis. a 
*|t»^tal MMnimeKt having been'ilevi^t^l for holding tlte 
Nj>ecinieii**. aiitl oiMi*triic1i-i| In the Mint by llie Late 8- 
Jaiue*>. ma^Ier lueehalilc 

A re|Mirt wwt made in 1^74 lo the aatayer. which w«a 
coiumiinicated bv him lo the AinefH'an FhiluMi-phical 
Society, and pnbliiheLl. with phoiu rehef rcprtHhwtlonn 
of the ririginal drawing*, in thi-ir Fnicocd iii|rs iVoK 
XIV.. >o. «, Tran*. Am. Ph. H>w.i 

The chief osoayer 4>f the Mint, the late W. R. |>u 
Hoi«. in pre><*nling this n'tKM-r lo the American Fhiloio- 
plitcal Society, uu May HI, l!f7l, gave the hillouing in- 
troduction : 

" It must have occurred to many, when the briltiaiit 
sf»ectrtiM<opic inctlHKl of scientific reiM*arch *ucee«Hh*d 
iu dctccClui; the i>n>-»«ncrof iiietal». lu any given lub 
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lntiiiilt*ininl ul;-t'Ty. timt rt,fl ii4>xt 
.Tlirln.' tti»' pr-i!-:-(ll(.n <if vn.'li prt-n- ! 
!■<. (lie ciKil.r.HlHf iMi;~l |._':i<l t.> '\tT 
qUfttllit.^' tv a-* ill "ili^r r-)i.'ri:K-Jtl [iri-C'C— 

"Till- nnriKul r.-|>i.r1 : ( t'Af H i\.\\ iluil lit lyiiiiiriti 
for !^T-J ' Jal'"! Anr:: :.b, I'-T;!! i'"tiliiii:- u.T.i' ill :ijiMiii>- . 
rAndiltuor Mr < iU-r Ituti-rls K(>t't'rf-< Auk- 

t*'n I, cht'iu^l lit till* imijt, frcijuwiut'h il apv'*'*'''' '^'-'l 
wiu »»ii:.'iit,'<-i! Ill I'xiiniiniiii; thisMiltjcrt at tbi- vll^:l.•l■^t i.-n 
fit. auii lu i-i .nut I'tlnll WUll. thi* diittinirutfti^-il ^|l^■1-trll 
wv>]il>c iiri 1 .i-rri.noiniir. Mr. (now Slr> .1 N uriiiiiu l^^iek 
%vr. No ili .N. It'll ro>ultK hml Imm'ii rt-u tiiti, but Mr. 
HithfT'- i-i tiiiH iitii-tl tiy (*icitrttfi&in(r tbii h. lit-f tliut flvttrj- 
•tffitrt yiittunl it*- iiiMtU'i trj rviuiftr the imiruiufiit wtrvii*^. 
Alilf 111 thf>«t|iitratliii)»iof iiitritine, t . , It ftttrtiMtii i)»t- 
•iralilf tliiit iKirnwn mint tthouUI iui«!ritAln ItAcluirftctttf 
fitr fXikntKiiliu' ntitl fttl<>|ititix; rt^nl ttU|in>veiU4tnt«. ami 
ntt( wiiii iijUuletitl)' tu litf«r wliuc mi^lit be iloiie 
abrtuitl. 

" One (if chc niuistatittf in tlir t^iuay Uf-'|>Jirliu<-[it, Mr. 
Alrx. M OutprbriiiKP. Jr., had for mtverul ycivm ki^<**i 
»]jitrinl altrtitinn to ii[t«ctru5ct>|>ic BtuJin. hulh in thi* 
ory and m prActii'e. and to hiui tti«Tcfor» the mbji't't 
wn* iM>iiiiuittist ; with what propriety ntid what ciiCL'nN 
will utimrli-ntly nrii»rAr from what ho hajt written. 
Tllt« will \w ftttiiiii in tlMi two following romiDuni(*a. 
tltin* to ih*t Mfotavftr. 

■■Thi- ttcnillo li« hoft elven are wsll worth <*refiil 
»tn<ly : but w« cannot help notlciQK. In ft (ow wordn. 
the ulooUhibc pitntaioz at wlileh hb nparinwol* sr 
rivr ; nawt>ly. ilutt Ibli lueihod li, in one KMpetUt by 
tarlou nriii-iilvi- iiiitl lufuuir: ftiHl lnaoot)»er Muml 
far fmui Ik i:i;.- lumutr ifiii.<u»li. to aert'e the amt* of Ihe 
aMajr. it »a< uurih all hin |mli«ut labor luaiijr tiuw* 
ovar to <<otue tu this l-■uuelu.^iull. an we tuuNt outiie. in 
tbajHiMtetit a4ate uf this brtuiuh of iM.ti<tucv. Aim] ic in 
iiimf tifcal the uattiral nud uweoaary iuiiJttrfeetioas ol 
aialallurnr. tlw want of Bomphila aUunia JaeaMaaeilr 
iatlia MUtaKal atualt, «liriiuiifarptamaitaaip*» 
tmaatw fiWM taldny tha plaaa «r tte |iMMM DMbada 
ofwaar. 

"A* Hr. Ontarbridga baa brrn can'fnl to eirn Inrln 
latber than MtpiKMilioM, be buamiltnl any rxplana- 
tinn of thn aiioinalims renulla in tiie fluAi part of hio 
r*t|Kirr- tVott vft, it iieeius evident that wheri» two 
n»«(al> arv prv-^nt, the niiark wlil. to amue eiteat. pivot 
for Ite vehicle the one wbleb i* laoet readily vaponwl. 
tbti I* Doiably ebown In alkqn of imM with ropixitr 
It to abo very ftrlliiDf In die allojr o( nkkel and «>j|>- 
pw »f whion ear Mint ple«e in made. Tbe nteliel, 
whk-li coiiatitBlM Wi foonh. (xmtroli theoolorot the 



alloy viiiirvljf ; and jet. beioc far mora dlflleiilt of fua- 
lou than the eop 
fpaotraoi aualyola. 
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ibowa a traaa iu tbie 



"Theee experinwDla. tt taboUctred, wdl be of ueeto 
chair what luity. iumI what loay not, b« eipested Froiu 
the HoectroM.'ope ill the way of aaalyaia wbere several 
Kuetaia are eoiupoikeiitli. 

"Tbey laay alio ba of naa in other dipwtiiNiite of 
bnetiliation." 

The npoft •bowail eonelaaiealy that lb* novel aMrtV 
od. thonRh bitoiwtiDK frani a •elcntJAe point o( trlaw. 
ara* not iwactlcal, owing partly to tha alOMMf laftlttta- 
aiinal aiMOuntof atetal Tolattlavd by tha foaHt, tehlob 
VNtalNa vainr wai the mbiefet of qnaMttat)** ""'{^ 



Km 



^ It report teni rtpriiM 

JaoTMl ot tha FnuUIb iMMtDteb the (LmmIod) Qnar 
torly Journal of SolMMMk and othrr foTi>ii(n jomriMiikaiid 
lie eonelaiiona aara, tt I* Mletfil. atrrpted M Anal, 
and tiM etaamlaal Mtboai «( ateny Mill 

Tha apaalMr aald Ihnl an nncxncau 

In moLM BHhlMtt OBMiMlinair la ifaa 

SnMilliiii (ram one of Iba (uiallar aaleataaor Onrnl 
IMkahl, HMlltvd in roruilnir pleaeant aoquaintaDen and 
Bounecltonti with Beveral oilier foreiiru cuui 
I rrpreattaliut; liaiKWtant Kuld^pradueiug re- 
I of tha world. 



Tha axbibit of gold orae, nnggala, and lainefala (nai 
ABitmlia wiB nartleuhu'ly flne. A notable featare wa« 
tba dleplay of lae-einilec of the nioet faiaoae (kiIcI nag- 
sete tliac had been fooad to Aaetialla. One of tbeee. 
dIeooTend In ISm, called the "Welroui* 8imaii»r." 
1 ooncM, and w«« »old tor I'lOtOW Merl- 



'"fiha 



llMlmllea were made of pbuter ol Paris, bravily 

I with aohl loaf, and du»ted with fvrriieinous 

tlay III eertaln eiMte aod oarltlMt and it wan iukl<l iliai 
they nwinblod tbe nrlo^iials ao cloeely, tbat thry oould 
erareely tx* dimiiiirniened from tbe iceuuliir nun.'^-t' 
even by a critical vye. 

Uii Ilk way to Piiiiadelpblii. the .^ustraliau Coiunii*- 
Hit^UMT sU^piKsl for iwveral werliH in London, iu ordc^r to 
exhibit tile coilectiou at tll« Cryiital I'aJaee. or amue 
etiuilar buihlitiy:. Tbe ni(rbt before tlw upeniDf? day he 
wae at work until a late boiir with hb aaaiatania, and 
tha laet aaae uiipaoked containad tbeee twitMinilM ; 
they were plarcd in a glaae ehowGii with tha labeie 
aitarheti, •tattas tha tiirint «f aaali «HilBal maiw*. 

' M • MBiU trard (iIwAbIIM In <m 



Th» alwaker f«li1 tlwl. In l^-t htt r.vi.l i.i.lx r In' 

ft*r*» tht* NtHft3't!lntl<- «tM] ,\l|I|l|Ull|-i;tU .■SK-lfty it.r.fri[t 

tiv.. .if :|,iii:ii.;^ ilj..'tl-i<I>t. ,iimI .1- I' f 'iit- jini -f I -.^l.t 

111.' Mll:l- |..-lin .I- .1'. Huit lilllf. t^ll- tlf-iTlli'ltill "ill 

5t!ll ttntlit'e tt.r ttiiuw tlie delteate elieiuimi and luetailur^- 
iml pri>ceiw> and i 1 1 1 1 iiiBla lamhiinlnil opeMttooalliai 

are urreuar}' to convert tha pradMn Billfala UllO tbe 

<v»in of tli*t nntifiEi 

Mir.tiii.,' Mt-li.i..'.t. Tho i)rr«i4MU nirtalx are never 
fiitliiii lit tl.r jure »1iir.', .kri ,1 they ant de|>o«tle<l At the 

Mint .L'l-.ivt-ii w.rli i.tiu^r tuotalK, aiitl Id a i{niat variety 
of foriiit^ ^111 .'I lo. iiiii.vi> icrairi», dnat, annugaai, taaiaor 
pieit. ..Ill jKii.i.ry. t ti> The niiinl inatale an Invwn 
untler ilut if«tii^no iiAUiftof " hulhoii," 

Thi> inilllitn 1^ 11r>t W(t)uh4ttl In llio '' ilr>iio».|t weiiih 
nioin." wliere several b«laiit'i^ure kept fiirtriepiir|jo*e . 
the larifMHt uf tliette will weiirh aMiiiK-h ten ttioiuaiKl 
ouiieeft lit one (Iraiiclit. and tile rcule will readily tarn, 
even when loailetl to liH full eaiMti-lly. with a weitiht <.f 
one hniitlredlh part of oike ounce. The metal l« theli 
plaeed tu a Ik>i pruvitled witli a cover an<l lock anti 
taken to the " deposit Uleltiutc room." Here it it. put 
in a crucible which lias lie«n previouiily llealed in the 
nieltinff fiirnaiie and (tovereil witti a tliiii coating of 
iKirax, wtilcii foriiu a sort of fluid ts^ti*^' lieliiiu an a 
eover to prnlftct the uMttjiI, when it in inollcu, from the 
oxldlxini; infliiotKN) of ttie air. .\ workman wearing; a 
pair itf lar»j* canvtiA uiicta (Mnuewluit re»emt>lini; Imx- 
linritloveM) i;rtvf<(itt, with a {lalrnfiron toiiKK. a rod or 
Mick made of pliinibaico, h<t i<Iir> tlio now fluid aiaii> 
li.Ack and forth, iip and down, roiiiid and round, for 
Ilie puriiobeof reudvriiiK It trinn.iiKhly hoiuaaeneoa* : 
tba lurcaJ is tJien ciui m: > itn iron moald eaUed a 
" eboe.'' It in pluueed inio .aiiirr lit cih>1. ua well ae to 
dimolve off any partlelat of llie liorai Kliuf wllleh luny 
have adhered to HaaurllMi U is now returued to the 
weigh rouiB and ramhl^Md. 

A aliabt Iob in weight neually ooctini owiu^ to a inr- 
liainllldnS<Mitaf tliebaM-uirlala. and tbe u«w wirigtit 
to tba aniwint with whicli the di'iwailor i> ereditvd. 

ijetnaeappoeethat adepoaitor liringe a luiacrllane- 
oun Baeortmaot ot oM gold : watoli eiun Jewelry, 
ilontiat's platee, etc., repreamling every grade of flne- 
ncM or pniportinn of pure gold, dr^tirin)? to obtain tta 
etiiiivalcnt in coin. We will folit>w in iina^^inatittn tlte 
iiAiial conrmt pnmiied. 

After the iii*tnl ba* b««n nterMd (rmB the oielUaii 

room iwliere it watOMt iMto tM abW ■Mlld)Md thO 

i>ar niweigheit, a aaall ailip ta ant off turn ooo md of 
tbe bar and taken 10 the amiay laboeaiory. 

The Analyilk— Tba iaiuute in Uimloatedor rolle<l Into 
a tliln ribbon uid ttamped with the oouiber of tliv de^ 
poeit wbieh it reprvM-nia: it ia tJien awayad lo deter 
mine Ihe |iro|n.irt ion of icoUl, (liver, aod baee n»tal,aiid 
w> aecniale arv the pruceeeee of aiaay, that tha aiasl 
value of a depoett, freqiiently tiftm^Uag many 
thoueaadi tt doUaro ia rala», m daMrmiBtd to the 
f nuilM at • oant by MdMdaUaM bMid «• tha aamyar'a 



nit-iit*. and luanv tboui^aiiil^ 
InillMtit are ra|>hlly and acci 
<'ti> III lht> Mint In thlM way 
I,'i-kii. 'k iiiellit>tl Itt very itinif 
.r .-111. •lit,- ;.r»i-lpil»te 

p-,r,.H:| 

Til.-,. 



r ili.llar-- wt.rlli .if .;lver 
jilflv ili'tiTiuiiii?,! every 

Thi' rmi..ii,.:i' r ' iny- 

■, VI/ A j;; 1 1 :i 'ii II lUnl 
i ttttliutr |iri>i.(irtii.ii of 
fnmi If- ..iiiatlitn lit nltrK! arltl. 
> r i.r>'|i,*"'tt two Mtliitionn ttf ci'lnnion aalt 



~i.| 11; 

I il 111- .11 

- .■il:il 111- 

-h-r II. h 
..III. Ill 
•iL-lil < I III. 



itif itt known jt* tlic "lukr- 
itT ji' rl,f ■■ tt't iiimt tt.tlii. 
.^Iii-r lliii-hti. rl f ii-in , 
nK-.\it-.| iH Wfi^'l.f.l .ml, an 



water tcliji iri- 1- 
liinl wiliitl b." 
tion.'^ dlj.- i-ici 
Tbe Kampl'- ' f 
in the ca*^' "if L'.'lil. ill- .ih-.>>-r tnkiiii: .-Art- t.. j/ttoe 

ai«nniciet)t W^'lL'Ill . f tb-.^l|w\ ;il till- -r.y.t' (titl. tufitn- 

lain at leiL-l . i.i- irr.-iiiiiw' iii lit:]- .iv-r lift-en irrninfl of 
pure itilvt-r, till- «i'i_'li..l -.tiiii le in tli. ii plii.-*t<l in a 
j;la#i» Imttif .il il 11 .-liiir„'e u! i.iErii* iii-ul ml. led to 11; 
tint acNl la cau>t>tl tu ivoil, aiiti tn a tthort tune lite silver 
alltty b. conijiiett'lj ihK««-itve(i. 

t\ chiirfc'«t of liiw normal wilt volution is it.i-ii all.-iwfd 
to lltiw iiilii the ihitlle from a gta*,* "pli-fu-, ' w li:i'li itt 
inaileof ».uch captirity that It *hall I't.ntiiiii jiist , iHiii|,'h 
Kalt water to pre«*lpl!ale one graiiMn" .if i.iirt' t-IKtr: 
the chtttrine in The h^lf water cttilitiiiniig Intttaiirly witli 
the hilvcr. precipitated it in the form of a white cloiitl; 
tile bottle itt at-ilateil rapi^tlv fora few nioliient», when 
tile precipitate Hettlm to the h«j|tiini, leaviuc a clear 
nolulion atHive; the a^tiuiver next alloWN a cliarxe of 
tile "decimal mtlutiun,'' which iti one.tenth the 
iitritii|,'th of lite norntfll dilution, to How iiito Ihe bottle 
from a burette or t.'laju> tubi* witli frradnatnl divi»lnuii, 
each division ninrliini; onr.hnndn*dth the cafvacity of 
th» iargt pijiotte. If any ititver reniainx in the iN>hitiont 
a elonil will iivt ohcttrve^i on tiie fciirfnee. Now, aa thin 
decimal ctiariie t* one-tenth the ittri.nirtii anil one- 
hoiidredth the vnluine of liie large pi|K'tte, It will, of 
cour«e, precipitate JUNt one tiiottMnilih a> much *llver« 
or one luilligraniiiie. Tlie bottle K again agitated to 
•rttle tliv precipitate, and tueoeatiive charge* of tlia 
" decimal euluiioti" are added uMll all tlie itilver la pf» 
cipiuied. and then a •imple rofe^of threv •.nm givee tha 
exact proportion of pure ellver eontalurd In Ihe orig> 
ioal Weight of the alloy. Tlie ataayer gaarda attaiuat 
nil probable aounwe of error by an elaborate cytteiu of 
eliecka. and aaeh aet of aaMjre 1* 
luDtaliou by una or mora " 
■aye, laada afthar Ihom poxo metal 



hilMfelnK 



and Mich eafd iMd • 

c»irn*tr, 

Tl 

t. 
fi 



\t inttirnlnir the coniinluloner wan a»toui>be<] 



renoet, 

Tba bwne* weight wMgh nimmmi iiwi hi 
■o ooalytto of gold bullUm b Um Fnouli half ^ 
(or aboot wean aod thnMUittm tnlta troyk 

Tha balanoN mad tn tbli worll are marvele of me- 
atiaahm oonatnmtlon : they are ki >eoi>ltlea that a 
walcbtof one-twentieth of a inllligr-iiuuie (ima than one- 
tbooeandlb part of a mngle grainj will ranee Ibeiadl- 
oator naedla lodeDect a very uiiprtwiAble dletanoe (raw 
the lero potat on tba oradaated Mola laarkinn tbe 
eqalllbriiiui. Tli«M llRlo bolaiMM «l« iBoloaM la 
Klaeeeafee. proeldtd wllb iHdlaf wladnwi torielade 
any draught of afc Tha bami ii amaUr made of 
alainlnnm, ana of tko HgbitMt iinfiih.nna lha knife 
edgea nm on jtmit, Tba Migbli •■• umda of gobl, 
silver and alBinluiB, and ara mrtimUd nam Iba half 
ffrauima^ wfalali !• aAtumOr liMiniatioinl "ifitK" 
down M tha tan DnaiaBdlb d i ar m . 

TbBaaayarflrttdatcnainaeappnninaiMy the reh- 
tivapropoetiona at the naelali exutloa in tba alh>yt and 
from tbb luuea hie more eareful iMarmlnatioiu , be 
wtitghn oat on the balance exactly ona>biUt graiaiue, or 
one t.'KiiMiui parte of the alloy ; lie wrana tbie in an 
envelo|ie of pure lead and rolla It Into the form of a 
" ballet," The bullet le titen placed In a •mall " cniwl" 
or cop, made ol calcined bone duet, which bae been 
brought to a white beat in tbe muffle or oven ot tiie 
aH":iy furtiace. 

Tile maMi incite liuinttiliately. auil the lead oxidlxee 
rapidly iiy al>*«irbiinc oxygen froiu the iieat<*dair which 
tiaet^« ci.iiitiiinally over lis nurfaee. and on aocuuiit of 
the extreme fluidity ol tile oxiile it xinka into the )M>r»-i 
of the cu|jel, whicli abwjrbe It as readily as a s|H>nge 
alxKirba wMer : tiie leail aiso carries with it all tbe base 
luetnla winch may be originally cumbiiied ID the allov, 
but tbe tireeiouB metals not being oxidixable, simpiy 
melt, and are not ao fluid as ' ' ' ' ' t ' 



111 be capikiilcof sinking 
into theenpeL A separation thus takes plant, and at 
the moment when all the bami metal is rfiiunved. a 
beiintifnl " flash " u observml to take place on the xur. 
(Waol the metal; the " button " of piirllled gold ami 
elleer result ing from this oiwration Is tlven reinovetl 
, from tile cupel, retnrnwl to tlit- K^liui.:e. and weighed , 
till- 1 -'i vruard of iiietn.i|M.ihtan iMihcemen drawn up iu ! tlie lt:»*ts Inilical*^ lite iiroi»ortttjii < r b;i?.e inetal. Another 
^1,1 i.f :he tthuwcasie, and he then learned that the welirhing of the vimple Is Ideii iika-Ic. lo which 1^ inldr<l 



i,.:rli'. walL-iiiiian, disooveri iik' all '.his wealth of goUl, as |i.-iit- Bilv.-r ki 'li- 
111- tt'i|.pt.t>-J, expueed in a ;rliuitt ^-une. not even lucked, ti'.ii i.f iil.i'iii'. ttt 
c.fcKt'vl the Miiierinlenileut uf thii building, who sent alii.iy i^ iiir-loHeil 
pi»t tiastc for all t-ui.T«,'eij.'V pu.\ril. f fore ; the silver liulti 



Kiriii of iiu 
parlt tjf 



irrtHiulfM, lU tile ] 



1 1liu of th*-f L'iliK-ii liii* till. 111. w.^tt secured by the 
speaker at the cJoM of the Ceuteonlal Exhibition and 
AilNatledia tbaanbotiotaariM «ttbalUut. wboralt 
hMottm boM Mlitolw lorn lufa tamp of *ii|in 
iraM. 

In IHTO. a IJiotieer of the Si>i:th .^frii-tin coM titrlil- 

'l..tr.„l * h. .. f^-...* ......... I t.' . I. . I . :. I 1 I t. t ... I I. 



a'-Mt-ll'l'-' IL U ;;,•;:<:• I- 

i ih.- Mii.t lif 



, Wh.rh lit- (.ItU^f 

wiv.s :iu intrll:;;t'nt 
iikrr. " After tl:i' 



hitii u nuijub*fr »:'r 
*jufti:lv <I--:>jMi'<Mi 
Sc<.i!cliiua:i- uijii h' 
ri' h alluvi.al K"^'1 ►liiiU Imvt? bct-ii iifl t.kkcii by |ir<fstpoct 
crs likiMii\>» ll, iith4«r!» will roiup with iiuicliUMTy nm) 
».s-ijri fur hi.iff ifolii frnni thn n'fu*# nro thnn tln> 
IiM>ij»^'r» wvt*f Omtifinl tiT " Thi» pr*iJipH<»n hiM> c(»uii> 
trti^i Tilt; TrntiRViiiil ti->w M>ai)R thv worKl In Hnniiul 
liriwlncliuti of (r<»lil 

Tht? t'vaiiM** vnM-'<^-^ uf p-sHjv^Tiinf if"'*! fmni low 
}rra<lo <trt'H lisi- h.— n l!ri_'iit;lit lo (fnra! |«'r(fr ; i- in iu 
l^tiaHi .Africa bv AiiiiTiciiii liiiiiiiii; engiuetTi. Uie 
nMwt r«eant puWieaUuu by miyler utatn th»t ibvarly 

«i»-«hMortta9«oU «f tbe XmMI ltao«r obUifB«a by 



jnU» n rxLI 
The iiv-ia di.sxi 
i.i'iirly |iLiri' f il 
in tin- fiirii/ii't 
w. I^Iu'.l : tr.o 



l'pj:.-.)r 

lll'ct uf [l'U,i Jlll'l iMlpr-K'-.l l.tr 



■ji thf MlviT. U'AMift; w, hull- ri>li ut 
' Tln» K'llii corik^l U the-n ftuii^-.iU-.I 
tu ctvc It Fmii^ni^iMi, Ih t'n-'ly 

.'l>;lir. r-|»r.'i^ttt« th* lurtijKt^l !■ "i of 
|ir««|M .rl i<"ii nf «-;|wr ih jt-n-rljuiu'i] li> 
l! 'f ftirr tlir \*'t_-rc;ir nf fit* (Mlf p'l'l I 'I II"' I'l^* 

'A>i;„-I;rnf iht'lKtae Uit'lul (rvtli Uir- ori-imil wt'i;^I:t, of 

Si.i tT -A .T«f->nm'rly n^^iayinl in thPniiiiH' wiiy, hut it was 
ivm-^ kiiiJAu tltrit till- ri'sult was not <juiti' ui'CLir.^ti*, ovr 
iiif; u> u pitrtial viiLiiiiliiatiori uf itn- jui tjiI wh.-ii fi- 
IMW<1 tfi the hl^li ti-ui]..-rjitur-' uf tin- lire- Kiimti 
iiirnti* wfpo inKtisiitfil \iy t:u> l- ri'iu h ^;ii\*criii;it i^* t" 
ov*'Poonii- ih(« (ilfhiMilt I,-, ll i ll ff-nK.-ii i!i thf 5.. uin 
fill ''ImiiiiIiI |>r<M.-»-h ' ili-si-i'.| !•> 1 14> Luh-.*!: 'iiu- i- 
»nn* of tlw iut>*I twc«r*tM itiHt)i<<xl>- kiiu«u C4> cbeuiic.il 
>cit*iK'e. ftod (K> oom|*l«t« WM tifty-LuMW**!! odKiuai tXt- 
»crip«io<i that Utile room lias be«ii left fwaay iiupcove- 



pnMfc** or qnkMI* m- 
^ r frott mUvy of 

After ~flw«nMtlllO|KirtiotLA nf iroUl, filTrr. Aliil hM« 
nttal flonstltatlnr th* *ik>y luiv<t Wn r«purw«i bf 
tlie HMnyiir to th« Mip«riiit«iKlvnt« Um rtdw vf tb* de* 
' |ki^it ii cjikiiintoti. aihI tb» diPMltor to paid th* full 

, fiiiiivftirht. u>^ rhf rtiArvTM lor reflnttiK. Um Mnunict 
I t hnrv^^ di'i^mlliiK. uf coarwi, upon the luUar* 0f Ih* 

hulliixi 

Thf K^'fliiltit; l*r<»cw*.— The uif'ttl iiuw 
itmluiiiUi of ilw " i]i«h«r nod reAner." 

W« will MUptiowe tliat Ibe repr«*Mitattve defWMit thnt 
mi bav» nlreiuly alladtnl to ronlaioii a auaall [Mrmit- 
A|l»af iNue iurlal<(. MUirh lu tin and lead, which tru^i 
toniaka lha alloy brittle ur " vburt," Mtufarfiog it unht 
for«oln. 

THn HrV't aperntioti tom-hirh it U Nubji*cfcd In Intended 
to I'liiiiiiuitio th4-M> iiupunlia**. util u onllptl **loucll- 
ftnhifT-" TlMt iii€t«i imuelt^Ml iiiiicnmhlp ami anoitdli- 
intgUui; laiiUiM'tro adiU'd toil wh lift fluid. ThaMtt< 
prttfr or nitrr dcwmipiiaM and ]ibrmtv> airaeB Jpl; 
the oxTSMk MkzM tba bant laataU, fitnolnff oxidea; InaM 
rtfta to tba aurCaoa «ad ara dMivad lo the flui; tba 
flwr. wh«fi aoMaatir thlok. to •Mninad off, and tba 
parlllad niatal. «oiMl«tlair ocdjr «f gold and »tlve«; to 
IKMorrd Into «oM water to form gnuiuhitloiw. Tba Mil 
o|>wntJon 1b dHhrned to renMMra iba sltvirra Thii to afr 
feeted by bo^linv io nltrto aald, arbeii (ba tllvar dk- 
aolvee. kavloir tM fcdd In a Boaly divided ataca. 

Tbe ** plaut** oeed for cbto purfioN aooeleto of a nam- 
bar of laffe noreelala Jan aapkbto of bokKar about 
tbirty-fin* gullonn caab.* 

TlKiH! are arranevd tal ^ dWibla ttm and haated by 
irteam pipm; they ane Itia bi eed In a abaiaber provided 
with elidinic duon to prrreot Ibaaoeanaof tbe noxSoue 
fDuinK which are carried Into a tall chimney, 
which they iMoa In a yeJIowiiih cBood. The dieeolved 
iillver to drawn off by tueaue of a larve Rlphoo tuad^ uf 
nntlve California oold (raluvd at IS.OOO) ai^d trans- 
fi*rred to n rat iiuide ot wood Icaiiacitv :!JNN) gnltofw), 
rMeitihhnK' thfMw ueed In breworlee. Ttie VAt eohiainn 
sev*»r:%l huiKltNtil pillofw of «aU WAt4>r, and th<< *ilvertii 
pr^-k[htATi'<l by the ehlortne. a worknuun facilltaiiiuc 
tlif <>}>^rnt)oo by aKiUtlnff ll»** ll^inld with a large fmdt- 
<]|f tirovltUi] with A |i>iiK liaiidW. 

Th»* pn-f ii frMtwl sUvtr b dmwn u(T ttito IiirB« flitere 
ptarvd on trtickfi utj*l lh«>run}?hly washed by runniiiB 
waiter until Ihe tf!<l of lituiUN puper »lio«:s that all traoe 
of Ki--id lia.-* hreu n'lUDvetl- Thi? clilonde of gllrtrr t>ow 
rrsrrublrx pure white eottikf^ t^liwtH*. It in tninsf«>rrvd 
to nJiothiT vnt lioptl with h*iid. Zitic ^ which htu h^«ii 
priM-iounly j^ratiiilutrd by |iauriti^ wbiln ra^ltH Into 
cold wnteVt in Mild^d to the ulvpr, toK**thfr with a litlla 
Aiilphuru' mtmI; the rhtorin« deMTtn th4i iitlvi«r for tha 
h^uHir iRvtal. fofiuinic a ec^hibh* unit of xlitr. The so- 
lution l« »ll'i«t. I flow ult, and th^ pp»'i-i|iirfiit'«J pII- 
vtT, after li;**' thnn>i»Khly wabhrO. ib pret^M?*! 
lulo rmiiiil rak'- laUtNl "che*?**^." drl»^l :ii nd uvea 
ati'l tiiT-II'-'l III the fiiriittC'e; U U fVlifillv ca^t LUtu a taaTg 
aii'l !•> fu iiiil lu be uticoiitatiiiiiaTfrl uith it* flntinar 
biL-i- ii_--.ij<M;iifii. bfiotf UBUallv \m to i\ut\ 

Thit ;.*>iJd irhich rpuiaiiieu lu ilir purvrlaiii ^mj% In In 
tin f'ir.'u ifvl (liiir |K»wder, aud rttM'Uilpii*f« ^iftinj tri^vtf>l. 

.\ft<r rlMtp(Mign vraNhini; Uj r<-iiio%<- ih<* nilv-prnitrate* 
th>' h;'i:il >f.iiiiiv-nt U plaApd itt fju-i iroi. prit>.ai;d InrtlltKl 
tti *-rriiiit: '■iil|i.'Mirlc ai'id with u hrtS- niti-r -kil-ltxl : » la 

i-v.kp»., xiiii] itjeJl«(l 
lit umi n:if. 

■ ItiT «:kI rtlltjirr to 
iM^iiiit ijf oopjwr lo 
I ■arts of fuid 



Aft toyMweTiaig raMla eaiJfciJiid fer tbe e^^M lie •*» 



, Ik I* 



iiftt»d, pr«Mii^l 

C«l"l> |lllfl' tf'iUl 

Uh fur ihr III 

lit t ht- r*Hj iilw^r*- a 
-tatiiLu-<l. whirh 1^ 



TfM' liar, a 
AK I liJit I 
<\i> iH w-r-iuh • 
f.-irni ItLc run. 

Mlvcr iii« Ui'-' c-iL-'f- Tiia> b.-i ami I |iart liiise loelAt la 
■ iUi*-r wiir.l». uurrciin plaii'ianl i« uiut^'teutlu flne 

Th<* nllcy is iii'-lttsl iti LarKi- LTucibI« tuikde of plum- 
i tiLir-;^ h'.>liliut; uvi-r ti/>.Ki .i>uin'TT*. and ixioitantly ttirred 
-o Ti n ^t r thr ii:a.«M hniuc-ivut'' itiJi- Th(> standard m«tai 
i.- ;i -o lliit bnnt falli^l :ni;titfi, li! Innn. l{ 

in ! I r I . iiiii-l frnru to I !g lUirbt* WiUtf ;. the lliHOte 

are uled to remove tb» racged edicee, aad tha roucbi 
u>V Mt «ff vtoto torn Mhi Two laaieMf 

froBi mA i to 1 1 ■■M yM . Mi l iTtiMiiiPteaw ftiiM 
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Utf»' Ml > jM-r iWieoeM and uf uiiirurtii eotupual- 
tioii, li •> ..I. ..rlivere^l to t !>« coitwr. 

Th»' M^H-JiJiiiirHl l'p(>c>t>!>»w«.— Till* cuitier tratiKfi'fn Ihv 
ln|r*iU Ui ItH* ixiMliitr luill. aii'l when thry linvi- bi'rii 
nufflPlfiiTly Iriuiiuutvnl by HunMwiiTp rolhni; and aiit)i-«l 
Inc. lli<^ »trtp(* KTt* Ihroiiuh n nmclitnp cnllii.1 

ibr "ilmir liruch,** for llir purpriw <»f riHliiciug thriii 
t\t the vXACi tltirknt^sa r<M|iiinN.l for thi* ttoiu. TUi% 
o|M*nith>u in Aiiullai- io prluriplr tu wirn tlrnwlnt;, nnil 
t'orui*Ca itiuipljr In Miniwlntr lhi> tint »trl|H of inrtnl 
betwevu Cw<» MtAtionATf oUNtl rylliuli^rfi m>i to tht* (1«>- 
■Iro^ Kaff». The Ktrtp* Ar4> iu*w pMMtl to th«> <*ntlMii; 
pfvu, «nt«h itiimtou Ktufnilxllv of A rniitiit punrli. ihi- 
stz# of thi* " plaoch^l," or M«iiV r^iiliwl for the vuln. 
vorklnic amI down very rnpKlly Into a lio)» ou die 

The Htri|n are p«amkI by haiitl thncKi^h the* pmrn. 



-i|n are mamkI 
Anil the bbiiiks fall iutu a box beloi 



as of au ounce In auy delivery of eltber Kuld ur 

fitlver eoin. 

An a flutil preirnutinn. the awiyer !• reuuiml by Inw 
(o tM'lret eit ritrKlikiii one enin from i*very lot of $:;i>.<NNt. 
Ttmc^ are M-iilc^l ill en ve|nf>cii, nuia1>t*ret]. am] pliu'tnl 



by frequetit anamlincw, tbo dia from wbleli Uw oofai i* 

to br iua4]e i» prmJunod. 

It in piiMilblr <(itt tijg to the great rahm of tb« nw 
UAterinh to brlitfc thii |»n>r«*M^ involvtKl tn our c**ltl 
un>l Mlvrr tN>inmr« to* iwrfertl';. * I I. w<iiiM nol 



|Mjrtiiiti (*f the alripK, or "cUpplncB, 

Uieltrr nud refliier aoU remelteil Tli«* plniiehivt* An< 
next lukrri tu the " Ailjnvling mom."' when* iiuiy 
Keen n iimutwr ii( lAilie* m^|4h] at a louir tAbk, Mich t^it* 
tin>ridetl «-ith a,llttlc) tiAliinoe unit a t)k<, h\nch liuly 
!■ rapiiUod with a plU of planfUpt*. ami Mho pn*r*'»'d4 
irery avftty to tmeh oiif> AtpAtni^t a oni(i^rly ad- 

iaat«d oniint«TvplKht. The |iUnchetf) tlml are too 
llKtit am thrown into h »e|>amt«> pile and rvtunted to 
the gw>ll«>r m*\ TvlinM: to In* reineMetl with ihe t<ll|»- 

Slnsfl. whiM thoHe that are tor» heavy are adjimtefl by 
llnjc OO th« nilCM. Hi.)me ymrM l^nlat}uveI atitontatie 
adJu«tiu|C luachtne. detifirne*.! by Mr. Ludwii; SevM, of 
Vlmma. wil« ItJlru^tuoeil for the pur^MMH! of farihlaliiit; 
the work Al^d dmiinUhintc the ucH*e4«jty of hAud labor. 
It ban exL-rc^liDi^Jy benutlful and iit^tnloiu nii>r«> of 
inecJiacitiiiu, bnt i4 too eompliratMl to ailmlt of an 
Intellljtible descrfptlon wltlw>iit Che aUI of Mvtlonai 
clntwiogii. A d»rriptlo» of thin tnitruioent will bi* 
found Tn The Journal of the PrAokltn Inntltute of 
Fehmary, liOH It not otily wHfElk* the hianlu aulo- 
inatlcallf. but aIjio *«p«rat«« them Into ihrM kind*; 
tho«a thftt An> ttH> hMkvy faDinir liiloon^ box. tllt^ IfRht 
itn*i« Into anottter. and thiwH* lif the ri»tht weiirht into 
A thlM Thi' niurhuie will Wftifh and aN««irt it» tunnv 

rtleww In nil h'>ar nv.- *>x|HTt ludie^i vmi hy htiu<l. 
Mil whfo we opn*'id''rth;tt there are ten h»tanriK lu the 
M»a(*li{fie, *-iieatn^l In weltchUitr at tht* vitrue litw*. and 
only Ave inr-l hy the lo'tie?. they iuUbI be AWAnltnl the 
ImIiii f<»r exfi^litiun. 

The luachine aIimi rtH|iiirea Ihe eonittaut attention of 
one |>er»nit (o KOpply tlie blankx or plAiu'het*, and fre 
<jtii<,*fit altentHkri of the eX|MTt odjuttrr t>( lMUAn<tna. 
When the athtitioiial cit»t of vteaiu power and wear 
and tear of the jwoX* U luldnl to the origtual (out of 
the aP(Himtu«, ita UMtrit from an oeom>miml point of 
view 1ft not Ko iccnat ai would nt 6r»t »]|cht apiMiar. 

The next operation to whieh the blank |rtct^ at* 
aubjeotetl i% tn hn|xarl the rai«ed eihce, teehnUtally 
catl^l " ml II Ins " 

Tli« machloe need for tht» nnrwme Is ah Aiuert^uui 
loTiVDtlon. AUd If AdnlfAble for l(« *iiiiplieity oa well 
tm for the nipMUy with whlrb It A<v?«impliiiha> Uie 
work. 

The blank* ar« fed hy an Attendant Into a tobo. And 
they AH? drawn horfrnnlnllv. in •imrlr file, thmu^fh a 
frrailually uornrwiuK nliAunr) fiiru*e«| by a grooTe in 
till* |»enphfry of a rapidly revitNiuK dink on one skle, 
And a •taliotiory »e^utn)t of <*orrei([)ijiidiiiK cnrreon tlie 
other, keyed n little cliNter to tlie wheel at one end 
The blntikft an* in thtft way couipreMHHl on th« rliii, 
Aoqainnir the " mtllevl nlgr." This inoehlne U ea|»- 
Ahie <*r miltlnic a* many n» t.200 pi«<N*« iM>r nuniite. 

The blaiik* Are now taken to the pirklint; vat*, »h-re 
they are |iiiiiKirw«l for a enupU* <>f niliitit*** hi ^t<-Ak 
tulphurlv add for the puriKMe of rt'imivini; tl»e black 
oxide of oouf»er ; th^y are then wa^lved In iMm* water 
And plaotKl 111 n mtAtlitff oure flilevi with sawdiut. 
Thb rapidly drie« the bUtikH. and when retmtved to 
fb« cmlnluv rvom they bnve aeqiitre*! a flue curface. 

The Colnluc.— The early meilejdfl of coining werw 
exfNiedingly erude and irii)»erfect. The luetal WAa 
hainiuervd into a thin plate; piecvw of irretcalAr aUe 
wenv cut out anil beaten Jnt'i a bullet aliAjw ; thb bul- 
let wiiii plaecd on a aorl of Anvil UnvInK rererae <li« 
eat n|M>n iln laco. 

ThM obv<inie die wan held hi the hand like a punch, 
AOd by the Aid of a henry hniunier the bnllrt wa« 
flatt«oed oot and coined nt 'cti«> miimi tune. 

The«« Are tiwiiylut«re«iln2 Npwlineuit of thb antJoa* 
«oluA«e« Co be Aeen In tli« llint QAblt>e«. Tbe oldiMt 
Ate to l>e found in the «••» d«rot«d to ooliu of Cb« 
Orvek republkf. dAtlnic back to Mreo oentariM befon 
the ChrifltiAti era. It was not nntll tiM middle of Ihe 
sjxteenth i-entury that the U*rKV and hautuer were 
•u«eee<led by mine iiL*ietitil3e methodti. 

formerly c»tax wi-re ntni«k in prewea worked bT a 
•or«w ; but wn adopted innuy yeian uo the odmiraole 
InTMitlon of A Fnwii'hinan. nAined TbenolllAr, whk;h 
bM beta further itiiprovad upon by tbo aklll of « 
tonMTeoliMr. Che late Mr. Pmoklln PeAle. Thb nta- 
tfbln* owratefl oik th« mcfhAnlcal prinHnle of ihe 
**to«le Joint ''<of which iheelbow joint UAfAaiillArex- 
Aintriej. It b tfonirolled by a fauly who fe«d« It with the 
bUnka. which (daeee lu a rerticat tube. A fMdr of 
'^feedeni*" cAt«h the bottom picee And rarry It forward, 
wbiiro It resta in the "collar" between the upiier and 
lower dle&. Tbe lereria uowdeMMindiUf; with theup|irr 
db whi]»tb« lower die mnuiiiLs fixed. The preaaure In- 
eroAiM with iterfnet uniformity up to the maximum, 
whieh b e<|iiivAlent to alx>nt hi tcHta (or tlw dime, 
80 ton* fur the doutde e«ffle. and 130 ton* for tbeallTer 
dc^lar. The pri>n»ure uraiVimlly «U*creAMw Again by rea- 
aon of Ihe reUxiiti'iri of the ui>iM>r Julht. Che lower die 
pnahen the piei'eM out of tlie oolhir liilfi which It haa ex 

fflndetL, nnd from which i( iijei|nire« tha ** rmled ed^e." 
panwhite, the foedem hare pnivldfMl another blank, 
and A« they bring it forwArd they puiih tbe«H>jued pieoe 
into a channel, tnnmgh whteh ft aliilea into a N>x ht>- 
neath th** lUAohine. Ttve eoioa are then ln«]iec(ed by 
the forwman, Aitd any crooked or defect i re plecwc Wt 
aaide 

The lAfitvT detimuinaliDoe of coin Are eonnted by 
hand, and the mualler pleeee. aa well ab tbe '*brocue^' 
and " ijickeU." are numbered br meaua of a aiiuple end 
Ingvnlous armJigntnenC eAlleil tne cnnntin|[ bnard. 

After tlie eoitiM hare thus bei-u counted And wulglied. 
tbey Are tied up in linen h.i^ ami delirered t4> the 
' 'raftj 



n a •irang txix proridiHl with two loeka ; the key of [H>rhapR, 1m< found prontarile lit 

one it kettl by the treiu-urer and tike other by the a» ' aihI tin* fart, ti>iietlier uUh the ■ c:. 
•AVer. TheM* Niiiuph* piretf^x are ealUnl the " pyx ** . I* ft-lt in the matter, iihotd^l ofTer * . . ji >: ut t< > r ht- 
ThfV reuiaiti vjili'^1 until the iHtmniU^loner* appoint**!! | Invention i4 all prad^-nble inethoda prudUOlUH pW- 
hv the rre*idejii nMeuihle at the "annual aMuty " tn fed work aiftd |»fevelitlug Kiwea. 
I-^ehruary <tt ^mu-Ii year to teat tlieir purity and weight : 
Hivd It luia rarely 'bnpiiene<1 that any piece ha* been: 
found to exceed tl>e atuatl Ihult of " tolerance " atlowed 
by law, , 
The nuinufaetuiv of the dire for miti re4|uin<9 n high 
onler ul arti«tie and nieidianieal laUir. invulvhig the* TttK Coiniwgiili 

(Aleiit uf Ihe dr-i^fiier nnd Ihe kklll of the enirraver and n<'(lv*>ly puMiIng forward Ihe c\Hi«true(l<in uf their new 
The niiuiH>d I sculptor. A detoiletl tlei»crlp(lou of tlM* pmceMea iu' electric vehlrlen. whkh are nu loui-rT a i.r>vc<Ity uiion 
rdumcHl to the j votved would nee<eieArilv exteiel IhLi paper twvonil the ihe ^treete uf I^ahk where lliev ha^ e t*«i'ii iiiK l^r Idre 
ltmll« aa«igued to it. A Itief uutliue munt, tuervfurw. for MJiiie tiu>e. At Aul*ervillierft, near I'lLriH. tbey own 
ufllce. The artlvC finit loakea a fr«*e sketch on fiApur, a tract of land which Is ^iveu up to the edaeatfon of 

new vrbicleiL A ruad 



A 8rH(H'H* F<>K TIIF. MnTORMKl* OF 
RLWTRin r.\KKI,\c*BS IN PAUI8. 
TttK Coiniwgnle Gt^t^^rrtle de* V(jUurea.or Parla, are 



he then mudrb his tlesigu iu wax upon a glaaa |>lale, luotoriueu of IImi t 



i ruad ur track abuol 



treaaurer in dra/u of |AII0O eaeli 
adjustment of the weight 
ftoovlAttou from the true 



The accurarv of the 




TRACK FOR INSTRCCTIKG DUIVEK8 OP AUTOMOHILK (\\KKIA(JK8 IN PARia 



and it b proliably five times the site intended for the 
oolu ; from tbia he lakea a caat in plAaler. wblrh aenrea. 
whan enated with pInmbAgo, ab a matrix, from whieJi 
an eleetrotype In eonper b obtalnad. Th« riectmtvpo. 
after being Anlslivt] by hand, b uaad aa th* model (rt»u 
which the steel die it eat by luani of a mlurlng 
pantogrftphic rutting nuAblna, aomewhat similar to 
thnae umm] for re|*rodiuHng de«lgfM for steel ndb uwhI 
tn niAklng printed fabrics A traveling pointer at^ 
(Arhed ti> the long artii tif a lever b caumil to move 
liaok And f<K-tli over all |K^rtloii9 of Ihe raised model, 
and a dnil attached to Ihe short arm b Ihua 

caused lit rut the deeicn In a blixik of fterl nm'estHind- 
ing in all its detaila to the model, bat reduced to Ihe 
proper diameter for tlir* coin. The atara and lettering 
an* uuw added, and the wbole u ftoAlly toucbed up by 
the hauiL 

Tills de»tgn U railed the " Hub" or "MAater die." 
From it the eoining dies are nuide And mprodneed In 

_ . . _._ Any uumbi>r ri*qutrttd. A block of Meal, bAvlng been 

adjustment of the weight Is so n Ire that there (* rarely | sofliioetl hy umeallng, b plaoad In a BOrew praiia carry* 
true standard weight of as mi»rn ing the " tiub," and by a aooeMioD of blowi^ foUowad 



2,000 feet long b used for this purpoae. Part of tbe 
roadway Is nuule of mAcadAin and part of It b |i«ved 
with stone. Aiid A nortioft with wood. |iMH)UAlitlec of 
All kiriils are mtroilurod into the road. The new lao' 
tontifu an* drivers who an* usually ex e<iiAChl»«n„ wbo 
are given electrjr carrlagM and are'fnrtvd to run tbeoi 
over the n%ur>t\ wlikli b well vprinkled with obatmtf- 
t^iiB In the way uf brlrk* and (tainle«l iMjnnda wbMi 
are secured In an upright {Mieidtrn by a brocje. These 
buariU repn*eent hidief< nod gvntleiuen, buya ou biey- 
cICA, cliildrei) jdaylng. nurw* girls wheeling unby enrri- 
agca, c4c; in faci. all the Ufiual things which a driver 
b to took out fur ou the l*nn» »lreela Aud boiiLerarda 
Are prvaent. The vehieleft are re()uirvti to \Mum aronnd 
thaae VArious obatmetMMAA without Injuring them. Oar 
engnaving shows an etnbrvo motomuui AV«»lillng * 
bieyele on his left and a baby ciomoge, a rhlkl aihI a 
dog on hb right. Tlte »ystem of inKtrudHkn b novel 
and elBcactoiis. and It i* surprising tn know how few 
aocMenta rwallv oerur. even whoraonly iMLlncedaUbou* 
eCtea can be injnreil. For our engravinf and tmr- 
we are iinlebced to L' II lu*l ration. 
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KXPLOHIU.V AT THK ( HAMPKAI X 
KKSTACKANT AT PAKIS. 

OxMuudfty. >'(>veiubcr do, 1H'>i, nt litMMit flvr o'clock in 
ih» nfuirnrHin. thrrc (ici^urrci) a ti*rril)r rxpUmiou in tlu* 
Chmiippnux n*fttAur«nt ut Purl», wliidh killiut M>i'i*r)kJ 
pTfiHitkit niiil MiiM'il riiimulf rnMiMlftiiLmfo. ThiK n'MlAti- 
nuit, wbirh Im Aitiiiu***! on \*[mw ilft I* ItimrM*. i>cr^ii|tifn 
thM cutirt* gi^<»ii(ii| fl'Mir of a hou^^ tif whirh t\w uinwr 
part n^niaiitft tli^ nf!lt-«'»iaf ihe H«v:v) AK^-ney. 

th4* ulitwnlk. null aort'SM from tlit* f &terii>r ii ubtaiiit^il 
chritiiifh n lliuht offcteps. Tl)i» bii-riuriit nHupribes. iu 
aiMltK>ii to tlif kilrhfiiH. vast Lvllurs tlm( were for 
rucrl}' the vaiiltN of a tnjiivenl. It waji lirn? that uc- 
vurrnl tt»e exploatoii, wliicli, aoeuniiuic tu llie tiiquffft. 
wan due to tti«> Mudilfii tuiiitiuii, thruui^h a caiulle, of a 
laryv quantity of tUuiuiuatitM; gns thai IiaaI Oifwuiuu- 
Latcnl iu the vaults. 

On the uutyiJct, a tiufcn iron ivlhir ilnor, wi^ighintf 
luurv than three hundriMl imiuihU, m-A« torn l<Hu«t iind 
tbniwti to a i]i»taiio(t of twti ynnU. ami o-rtiiJkiMl a lady 
wlu» was uoMini; hy. In th>unt*irM»r, the (^yrii> Sal<Hiii 
and th« VpfC SaliHiiK frooiiiitc on Ptnre d«i la |iiMirM>. 
ftfll in, whiUi the tloort. of the twuwthM>ii« at tti** luu'k 
UttfHl, anil thv window fcUzlnK of the* winter km- 
dm flew Into atoiutt, 

This attractive re*1«uracit. wheretu twuhuum later 
tber* would b«v« protj«bly been nuiuerous Sunday 
dlo«ra oolleoted, offen tkt prcvrul a tvrry it|jec1aiul«, 



Every ex|)edlenl ttiat buiuan tboaifhl could devise 
ba* fx*eai re»»rte«l to iu all tiuir* past to coueeaJ (be 
huiuaii drail and r«ca|M< llHur diMig^reeable. ilt^Niyiii^ 
prvsrnctt ainl evade thvlr naturally drra4led and ik>x- 
louii efliuvia. The luriuail'M villiLi^e wm» reuiovod to 
fmher ainl inorw remote tciritory ; chu anorfttral emvm 
wiLK prtunptly 4leitirrt«>4l and reluKiuiithml to tbcrrini 
dMtroyer . the rare aivd de«i4'Cittiiif air ttl thf nbLliu 
did well jireM^rve ihi* t>rMlv until d(»niti>;rat«*d and 
di*>irttMii*Nl til the Hand* lutd du»t ; hlrdh nitil tMuut* of 
prey Were Invited to devour the iM>fter Ickuh* while 
theboncH bkached in the nun and the niioln. Chem- 
Utry ba* l>reu invoked to olTer an element that would 
pretterve our form or eltw diaaulre it fjuickly awav ; 
and uiiMlern elect rtcity ha« been a>ked to envelop Ine 
lovrsl one^ in ini|H'rnieable nrlu of inetid t<i prrM*rve 
their cberixhtM) (urm and *uutitaj>c«. Aquation <ir sea 
burial, ekrrpl in aocitlcntal diuith at >4-a. won only 
prai'tit^ when navigiation was k> pmuitive that the 
nartlie*t mariner dftml not ffo bevoud the sbailowsor 
out of ftiitht of his native land, aiui witeu tmitivmrtry 
and f{p<Mjeiiy of tho <»ccAn wer^^ unknown. Tiie rm 
baJniera, froiik the K«{y|itians to the pr<!M<rit, exhnuiKM) 
every reMHirco of thetr art, then and now, io prevent 
Ch(» decay of the IxhIv ; but RjkiiMimi*>' aitil <'liHi|Mitra'* 
rrumbllntriind repulsive featureot. belil totf«<tlier with 
Aplced pitch aiul raic«, an M>en In ntuderik .metropolltAn 
uiu»euuk!i. Htte«t iln tfrew?>otiie fadure. 

All Iheiie have faile^l tOMilibfy the loutciuipi of de- 
rutiuu luuur dead, ur inert the prevent rijcid Hanitar^ 




requirements of our mti 
ly mulliplyiuf;' and <l>inK 
iiopulatioti, and we veeni to 
tjave»till nothing left but 
to " inhume the natiVM in 
their native plains." 

Karth burial reinoins on 
u(i»uti«fxietiirv ni.t\ un>ani- 



instead of XM'mg monuiiients of nkilletl subeartli im- 
Kineerin^r, are rallM*r peT^iBfent evidences of a civil. 
iuiti«ui •«» retiMkle and cnnle thai, witlumt implruKmt* 
of exeavatitm, tlvey eoiild otdy follow tbr suntl »truTa 
and Tttck M'ariK in ib^ir uirJindi Hnt,''* tnuart] " tMoniN 
of leant riHiittattee for re|MMltorM>» Utr their dt-ad. ,\n 
aftertlviHitEht, with tb«t Ibrii ceneffiilly enterialncil 
ittea uf niniKirtahty rif the material boily, led to itie 
atteiMpts at derf^ratiiiit and lmrlmn>«i* IhmIv ornauieti* 
tatloti wbieh tb«) «lry »uiid ehiiiiiher*> and iNirndors 
favomi by de»>im-»ltiitr tiM* UM||e<t, Hl>**orhlnit the Kntes 
and prevervinir the then Hacr><d artd a<«tlM*ilc nltetupli 
at color ornamcntalioii fur Ibe atuu»ciuciit of iui.HJern 
siirlitseeni. 

The diH-x-ption that pmximity Io RraveyanU i» harin- 
leM cannot lon^r b<- ntiiintained by corpuratioioi who 
own them or uiuniei|wilitie.« that are »up|N>»e\l to omi- 
trul th«im. The study of iMielrriolopy and tin* toxiiin, 
their sreretuMis aiitl Ihfir nrr^utent life in all con- 
ditkons: the penetrability 4ff their ^ajten to re nw>te dis- 
tances tbrouRb ikervious qualitic-* and strata of soil; 
thetr escape anil a»(>r>nt into the aimotiplM>re, all iut- 
proM the 4bint;t*r of sneb tu^res ith^Miuh >acriHllv iiikd 
si>utimt-ntaily iiaiui>il> on i'lio»fii picnirewipH' hlllxUU'ft, 
near ravines «lrjLiniii|{ the watt-reiinrM>t>. or inehntnir 
tit ni-Uji from whieh tbft iiihiiblttitith tti villacex and 
cliie* derive thvir water snppl>«f> and Inluili* the |>uifMh 
charited air, 

Kvery aKtcretCHtion uf |M>pulatiou Is ctififi^ktfHl with 
thin iiieuaee. l>Miduu baa iln lUie^l retuelery— Kensal 
^ire^-n— <il IS acre*, eutilainin); ;(l,Olt<i recent ImmIics, 
an ei|uivalent of bm-lies to the space allotted an 
orduinrv irravc. l*aris Itaj* it-i IVre la 1*bat»e. ei|ually 
crundnl : lu the eouimnni^ts luade their last 

stand amid its toiuljt* and VsK) fi>ll in it* defeikse and 
were baried when* ther fell, in two Ionic trcnohrs, 
their tMKlies nnriffli'd with quieklime tu luuten tj»eir 
disudulK>n. tttber eil ii*« are >tru(ri;ling willi thk* 




rUoM' K?(TI1AXCK. TBK CTRCft BAUMX AVTKU THK KXPUlctloX. 

EXPLO«I!ON IN TRB CHAHPKAUX KB8TAURANT, TARia 



thai of an Indmcrihable pellmell of chairs afid table 
ovrrlumei] ntiiont; tlietlebris of table ware* ami iflaKs. 

For the above |«riteulars and tl»e illustratiuui we 
are indebtr<l to L'lllu>>trnt)on. 

THALASSIC 8lTMMKIWIt>N A MKAN8 FOR 
I»ISPt>4*AL UF UUR DEAD* 
Br !>■ LiCHTT. U.D., Rockfonl. 111. 

Tbk qunCiuu tuuat intimately folluwlnt; a usefnl 
existence here l9 a lianoleos alksenct* after we are 
Ibrouirb. tt b evident that M>uie sucee^tion for thp 
dis|MHHil of our dead, ollH*r tliait earth burial or cre- 
mation. i» needed, from tlte uii^iinitary ebarai'tcr of 
the former and the natural rcpuUiven»^*>of the latter. 

To s1h>w that <KN>Mn burtnl i* pt'aiMii>al, sanitary, aint 
will uii<et UHMt 4d the requtreiiiciilK of »Hii(iinent and 
reliffion. and all tliuM* of sanitati^Hi. will lie the en- 
deavor of thu argument Thut tlie beiiutiful fraltyuf 
freneaJotfy and cunsAntetilnity and the sat^reiL aAeoeia 
tlons of religion are fm-torM to la* considered in this a* 
well a« any other nieilMid for the disfMMial of the <li>tfcd 
l« recofcnife^l : bill aljuve and bevoni] these is the mi- 
purchasable boon of health and its atlemUut iim** 
aiHl beauty. 



• Pmmtnt to IW Btttttm •« Stue MnlHiic, ■■ ite ¥t>rij-m»uih AnniMl 
MwK*^^ IkeABwncan Mnliul Aswcklian, livlil u lhaw. Oil.. JaiK 



I tary prcHcnee &a well as relic. Im'iueralion continues 
refMilntve to all the finer feelinpi of nature, and we 

1 «eek relief from all thene in the truly sanitary, Iwaii 
tifully sentimental, and forever cfOeirnt d)s[Hi»Al of 
our dead in the depth and vastmvs of the abvs«il ar<« 
of old iNrean— Illimitable and itself symbolic nf the 
infinite in time and s|mre —bride of tBe sun anil va*>- 
■al of the MMKHi ! " Nothiufc in nature rend>'rft back 
to man the full and instant syui|iHihy whirh Is ac- 
corxled i>y the miehty seas," who thus repose mildly tn 
the tti*ni*roiis Krarideur of their iEtor>iM)»< pnaer, 

Sentiment must havea ptare in thttt prem'ntatiou.and 
in this every depart meiil of thk* f-ub^M.'! can have a 
diversion and division as remote a** niytliiilo«;y. as 
exact as hist<»r}' afMt si'l^nee, and irrnt'ruuB as |>oe>trv 
aided by the invotflniitiuti ran plan. fnMU ChanHi with 
the oIhiIuh, to pav pik^uir**. to Teiiiiy(ton"rt "4^ro«Kint( 
the liar ;" frnni "JorvUnV Sr4»riiiy Hankn" to "Casiaan's 
H-*ppy Shoren " 

A^ we eiiiTire from the eras of superstitum and shal 
U»w tho<l«rht. and realize that the ortrnnic individual 
in but a transient here, and that distntrirrati^m and n*- 
M»luliuu of the biHly into ita phntitive elenn>nts is but 
an arc in the circle of |H>rpetnation ; tluit care for 
the ItviuK. hope fur tlwt future, and nientory for the 
dead is our aim and object, so diH's it l>ecrttlM^ forcibly 
apiMirent thniuch every cluinnelof »tud> (bat tlte now 
well aeknowleiffpeil t)*n« of eiarlb burial must scuue- 
where, soiuebow, oeaw. The cataoutuba everywhere. 



t»mblein. owinff to lliuit aiid confieuity of lerritofy; 
tuitdintr touiliN al>ove the earth . lea-'iiitr the KTotind 
I for hnef [lerliHtN only, and eniplnymi; the chemistrj 
I of abM>rhenlM and def^lorant* and destruetive acMls to 
: hajiteti iliKinteirrution. tot•^inlr the resultant dust Io 
j the i:art>uire pite hu«1 ferlilii:ii>i; IhOd. 
I A iieeuHal of the ilaily lay pafM-n« fnmislies a snrfcU 
j of tflia«tly r^'ital* of iB^rave\anl dr*ecratinn, of rcf>ur- 
I rection and demolilion. of skeletons riitbliiihiy lbri)*ti 
I about by workmen's pick and »hovel within. I'lr ail>dii- 
, iiiie. hamlet or city, to make way f(»r cable **r conduit 
I of ooiumerce, or deep foundation f«>r towerhiir tene- 
I inent. The cateifory of hnrrors oi^ocuiIhiJ with our 
crude plan of (htrth'tiihiiiimtiMM and attemptr^l iKHjy 
concealment, despite nil preniMlniii)>. in neither in 
harmony with wh<»|e*rMiie eetdinieni. ecommiy. nor in 
any m-t\*v upproxiiinite modern •-atiltary re<|uireutents. 
Kvery olhi-r idiaM* of »Tiuiomii'" Ihi** advanced alouir 

f»rn|tres«ive llneti ; am'ient and UMwleru niatrues liave 
M*en stojipetl : pain ho* been rodlieil of its terrum ; 
time and dUtaikCi* have lH*en aiinihilattHl ; but a suit* 
at>leaiid Military re|Ml^ill)rv for our tiead ho* not yet 
been f»eciire»l. The "abvii«j|J pruvince^of tiMi<N*eaii, 
Hmbracifitf UO.OiMAiNN) square mile*, mom than three 
ttium tluit of ili« earth's surfiice, ami one hundred 
times that of the avaibilite area of earth, uiifiddh hpc 
limitless and as«<pt)c btiMnu lo »'iive|iip u*> ; no actual 
bi>uuiU of lenfTth. hreiultb. hetiiht, «ir depth clrcuiu- 
■cribe bcr receptive cuimcity ; the dlverviou of bvr 
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^httrv JiiM'" I- in- L'l' I'l—i I f '.*ii.-n r.Mitimivtl with h^-r 
nrvH. mkI >!<■•■ |i^r;Mri<(itic.ii~ iit" ■.niv on UK aurlac*; 
tun d— p tfr Atriiln HI-*' v^«ri-fly itinviMl m a^Bli 

l iUBi a— If h i I mrni H tu na j 
Mr MM* 1 iMk nlMt IH Mntatw 
■b OMaiA ibtannB Mil Mh Mw. 



O iMii (hM-v li>< waoin In thutr btdn • 

iixi 'liuiiuli i»iiH:iiiiiit wUh WH^mlKbirii 

lyiv'- (♦'rult't- liiiimr* 
'I'U'- atili*f(ili'' «'hl<iriii Mthitinri nf tlif s^ii-* i* a»t 
«i* nir , *li-"i|iJiti'ni atiil nu^riti'tttntioii Uy iiniii- 
ent« nTf <virij|n'ii-aT<'rv jiiitl |»n-»t*rvr* a i'nii*I;ifM'> 
n< k-rivilv. Itn Ii'|ii(»tiiIiii'" m Iriil Ii> I'liHI 

fnthi>ui)i, Ki n\i [.tf itUilt"4, ill all •4-»^«>n-<. iliiy nthf ijiichT. 
ill tinviLrviii:; atiii uu tiw vt'ttfv of freitxiriff. llw»ir) 
po»ll|.>ii.Viilr<-MllHIBII UmiHllOf tiM MUriTfin Itli'l 

ttu' hun.-nt itioalraaMldisaufb— doDWtalMpfier h. 

octMlii burial. 

liii«lCiiiAti<ifi imltinklly nprolu. nt tlir iiM'xnmbI'- 
rh^ini*.rr^' nf df^ay th»1 mUMt tnkp pinrr in VKiilt aii'l 
Hllhmill blirinl : |>utrt*«wiw nt the* VMitlmii of thr wii i% 
unknown: forruiriiuMiii iiinttitr ilut*^ not tlml it» wny 
ht*yiwd tiw «*Ktrttiii0 (hr#«-hiindr<Nt iniJf ^liorr |jiii>, 
but herta Anil h«>yoiMl all i* rArth>t(Ml irtth ]H-lHi:ii- ili- 
pMiu. ertiiiiMliiic muAln« of tni* inhabitant)* th*- 
apiM>r Htrata. f<M»ilinff ImtliyhliiH ain) tin* iliitt'tMi, 
IHMIJIHD, Mlii (he i*rtriMii]> ' H>>rt« «tt*inii>vrali;H> will 
•OMM ttmt, inoni^r or l.Mtt-r, )<n>t->^il Hli nlcti*-liiy 

aoknoiitn foih* i>»i»i'iit i.rtlH^Mirth siii|n 

irti (town aliiii); ttl*< ti^^^ti- nf I'liiiintfrc**. hiir (ti>K)i 
ilivili£iiii£v tlii«l u<> tt>ifi* nf tlH* iuyriiuU tliat huM* •-itiiii 
ill Iwr IraciiH : Imh hlii|i«. wxiii mrrrHjM aiM.I w^khI-ii 

■hi|w i»rf t-H-il.". onllllljnnir-J ; (ICVItll rulllrti «*tlV»'lnjH»il 

ill hf )t\ y vijlriinit** rvin.^iti Imiir ati(anii>>h*^1 : 
ffinw*. a4iU hf.Tvy (Ktrcrlutn survive* : all t.*!-^ "'M.iti ■li" 
Intlfcmtm alul lile«|M tnrftvr— ^ mIuV arrrt^linli to tlir 
* «# tbe rIoIji'. Over ail «'*Ni;'itiititl> 
^jk Uw wateni, likp a onuw uU>tiii. 
abowvn a? luionMtpta dwlb. pnijiul of tlte biKlu-r 
Mrwta. At thmedvpUit than an nn nol archlamrBl 
-u-M tunnairra;" anlojaJ Mb dlinini>lw« in (iw Baa a* 
lli^ tlppthii titfMiiiia e]t(rviii«. Tin* invntiffBtuMn of 
I'rof. Affanviz io tlw Parifto Oimii *huw onticlu 
i6lv<>ly tluit thrtvalv liat f««r living fonuN beloir ai]»plll 
..r l.'siiii nr 2 0(10 fi'irt • only miiiule anil |Meiiliarly 
fMriii.'.i mill iuiruKii'il anjloal lita oaii surriro at ttii* 
|iri'><'iirf. 

Tnii<< Ik twkly >li>ri^i->it4Nl on tt« WAtorjr plaint *' or in 
$t» fi'iny i liiT> niul iiiHilii'il nn chan tnr dvimiM am) 
mln'i'— nf I'ltitiiilo >inil lnim-iriii|4>, would tw «« tlvfl' 
Dltely Icii'iit.'l KK If •.'|i>i|.-|ii>f)nl In a iiMUiM>l»uii> n{ 
ffra<iiti' on Miniiiitnlii >n|M or trlllaff* vaW aiuid «ianli'« 
aiiifiiui; •cc'Ui'H. 
Uouiiuuv ilw aiwa ot tlra iMible Mid abyMal wu^ 
Uuil o( Uw aurtli, Mid lla UmlileM Iwundarif- 



ini nt. >m ! "f its <I.-iim' iiiifnil.'itM.n >^TVr ..iilv a iitHr- 
ovi*r tWit hiiM ;ri-it In . i .-. i- . t h- r\pt-ri:i imr ht-l vr-iir. 

Tlliit jinhj'-rt hiis h. ■ n j m -.. :iu - t : ■ ■ -i-iirii.t's, Irii Vl•lt-^^ 
llUiiiliiilM*n *<• I 'lirjstiHii tihil iii!l ti-J : nuil \slijh''>vilh 
all. Iintiimilv . ■tiMrti i-ilri ;nl» ;l iiihI tin- ILr-«l *iiL'u'i-^t mii 
nf tliiiii|ilM>ni^l) hv Nil*. til. oil or \>v unv mh-iUin troin 
thi> Ii4>li nf ntfh 
nf th<' Mil.Jii l I 
tho> H-olii.l IhS 
Mutt -oil or i*-,-Hi 

A« to 111! t.-ilo 

riflV \fKO' Ivf'Hl 
Ill.ll'.r l)V A 1 < U 



Invite undlwurtwd i 



»: ubinwl rroiu (be eanh'i 



reiMiee 

•Brfaa* Islua, tiMniDtaiin, uianlm. Hrtn, aud iuieeni 
•ibie larrtiury, lilliible iMMb (or Ilia •uitenaaei) of lha 
Uvinn, aod U karw but a handful «f cartli for the 
ajrriada Ibal almadf ilaKilMr in H* bnoatii, or Uw 
BDknowii nillioni tlial aiiaU and die li«niari«r. 

That ehaiisv uuW eouie in Uie uaatler of ttm dii' 
poaiU at (be ili*iul i< «ertjiiik; tliat etviuatiuM durini; 
■ third vi a irniliirjr oS vduvaiiou aiul argainoit i> far 
frou aceeptanre aiuI adoptiuu ia natant. Fir* ia tbi- 
natnial (oa ami dnwd o( inau, ineinaialiMi eaaaM by 
•nr fofoa or pUy at lb* iinaKfaiaHnB ■■iu'wiiid ilaaCf 
with aa plraalac MatiiiHnt as oeaan barial aan. Xmv 
Intioii by On Si nqiubiiva to all Otxr natan ; no orn- 
caneoaua near a uatnra] oiaarlMlafltanHaa. luneh 
liMs look into iti iloviiig, iWHlDir cavaraa, wltlinut 
IwiM tarrarliid in ila prwa nw ^ and no nanoMion 
•onhl WW OB* to ramalii wbila tha booir ot their 
friend diaialtrad and dlaapoaand In Ita farjr, or etreii 
while preimration waa fimg on therelor. B«aiiJ« 
thin, it la Uiu einaoalva tor oenenU n<lo|itl»n, aiid IM 
bvicieue mmI ntllltjr are uUT doubtful. Th« «iii«uw 
of a alDVte Sieniena rMort iB workliur order without 
mtet t rn t f bulldimes la aftpmtaiately MOM. Sir Henry 
TlMMMMooV Mooeaa ll liKilB aiMMMlvei, and PolJea 
ll&ie n- . - 



I- •■lArrlriir ■'Uii! ilrt-iiiii'l nr .t ri'tH'WJil 
rr-t iitii.- r..r ituriit:li-fiil r.'lS'i-l .i.ri 
iiKiMv It- hi'l u..'.'ii .-.vr'ti tiiirml. t-r.-- 
I -- itiii i'r>i|.in, fn'.i.r .t rli.i.lit->-i:' i:r;»Vf 
ti ruiij tiru iilitl lii 'ii:r*'l | irM-..t \ if inn, 
j'- revival from Unf l>iih' i- iii»-ifi(>-!- 
iM-Hlerti ^lrtl>^x^^ "j( |'Ti.iK\;.-iir(:ii: a^i l 
iiJvjtiM'Inij nil if iiii.>vn1tikti. it?* tH>ti uci *- j iiii:i -<• u' i'"-r- : 1 1 
fai'iKf. Til'- ppovrfbtal (Jrf.iil !•( liri* tlitt-? imt ii|'j>lv lu 
Wii'tr; ?-|ii:i!<fr«futi ami «'.t-';i':'i"*ivr-.niirc I't-n-iiih Il;t' 
•1 .- I'.itn.i >l ll '1% ;j»"<t*-iAtcil n -.1 li :t * 1 1-- Jp^r'-i.T uf <\a- 
;ippfiira'irf l>v lir- \\ ,i' t'ry - ii Ku,!-'- |i iti -ti iiuiuenloti 
]- l>i.ili Ji it -iii"t'il Kv:iji.ii > f (nirinl ainl a 

ti-w lurt'i "ir rt'-Mrri-i n'ti t-> ii l ir^-t' iv-U "f < 'hrj-^Iinii 
H.-li.-vtT' 'li wh-iiii c-i-ciiri hiiriiii -tii'iiiiJ h- 1 Mir>- «'jr 
f.-.tM- friiTii ilrt .■I'if'il I'iirtii i.-iiri.vl or ;nL'i:i-T;ilicn. A 
jjtrtje i-'p.'fTit i:.'.- .if tiuii'iiitex rlnHtM- ilrxtwiiiiit; nilii-cr 
ihnn any nih.T ftiriii ftf cxtiiiiriii*!"!!*'!!!, nru) pri>vr 
tbt'ir |irt»ti ri !.('•■ fi ir a wa(«Ty (rr*vi* tf> pluni^inf: int<» a 
hi-n* ri'tort iil njluhn mill* nr lit*iwV>ui*T (N>nvi'r(«'r«. 
I 'rhi*r«' run I* no v*"ry loviits M>-iitiin(»^iit that iiiav 
j rlii)*trr nr4>iiti(l n tinwifnl of irir-itu*rnT««4l, f^liiitv tKiii«>K 

ttiov nn<l form c-t w hii-h i ii.>y nfri' w nut i-i {<>rm a r**" 

ThnilSfhl* of tln' [m-iflV. .■fii-->' !■ iM nf tht> U»v^l 

on«>«, nr^ how "lli^ *>iimli, rolU wuriii rii>tT4>ili tli«'*'ii- 
<>hroiitl*sl fiiriit." i*a<iiii>r Im> r*'»Ilif*l ; or Iwiw Itftifutli 

tiif Pitllltl IUIaIhI )t» '■fcilC tfvX two "• lif wvl^ht of itiM 

< ol(»tU rf*-t rjiiirioi ttf iniirt* hMHt-t aiul tUv funu itiurt* 
*i^-ur»' lluiii lu ijc liiirii^ in Xiw »letf|i. 

W UTt' U*r ttm ftiwi r efirv«da tie IrkTr* iif blitr 
TImI n^iir vt wi'i wt'.li fAHittg ile-M 

RHtirioo aii^l M>ut iiLii-iit fijuitiitid to i'lplaiu why 
Ihrrt! IK Itn luorr rirndy aJkij fnroniblr niuvfiwut in 
fiivi:>r of hurniiiir th« ilttul. 

I IiuEiiortulity thmt \n to Ih* linil only Ity prrM*rrinK a 
I liaiuiful of itntit^ or tiHinnuitk' ovt-^r u iimuijil of cIay Ui 
tittd'» Arrr fat imli-Hsl itntliiiih: loiirh to \m c<»v«tr*^1. 
" W» iiiu»t b* l<iii(nl in t*i«t r»'k'I'>t*'r of iitui not In th*» 
rcconl 4*1 lunn " TIm ui«>iiiory uf tti^ child or mmtt 
<iannM bA Ipm pmfouni) (or th« aocMtral bcMiythiU 
*l«*p« »onwtwh<<r«i In Uth«'rlan4l. *rroM tike bro«il«>r 
WAtiMV, th*<*<t«< of «iil<-h Tticy rjin n^Vfr ho|>v H^i%iti to 
TUlt, Are thv \T^>JH*i lir.«ve hrorht'rii, nn^l hiiv 

bMi<U of our lilt- fivil unr wJio t>l^\t iu unKiiuun 
jrrmv** \vm ch»'r|-|»»'i,l thnu tlM"»t^ wlio Dlefj* In "U<Ht'» 
Aon*" tw>iit^«iili [hi* irrftVfii ■••:>iiotAi>li ? Th*? whit*- 
CApfM^I vfii^TAlil npf)l«« lu tiur uasiun^l oeiiiptvrira 
MtArkiiti: Uii' "tiukaown" liidUiato Jiurt m uiccitteiiUy 

y* U^rv fil-'i^ A bMO Wkd lOVeit OM M if HMt WW 

iiiiri^i iH-iM'HtiitlwifMiiol teyaiM ortbtblEbwior 

tbe AtUiKUv 

W« wi>iihl UDE be retrotcnultQir «U1>m' Ui Mdliiuent or 
MiUlatioa. If our MwLitMmJ po(Hilaliu» wcm not w> 
il*OM. If w«ouultJ rvvivp ibp MtliljU7, iitatal)' ruiitfimii 
of tiM Vfkjnif ehier. yrht»e pinry In dsfnl by ileal h 
and lb d«'fmr(un< was Io Oout uulwaid to an «itb tln^ 
ti^le. t^iininir. MirrcHimlatl by hutraphlM, io his crud* 
ijut trun^vMW craft udIU Im w«a UmI id Utm luajeaty of 
the neA, and Hank to real. TIm Columbia Rivwr liMliaoi 

iburieO llu*ir dead by aelUtiir Owm n^lrift in th«lr 
rvuiMMi wUb a HghtM taper in Ihr bow and watnbfd 
tb« I infill ai»d form go out cm tb« broail m*. and down 
' top'ther. Tliui* we am not ailvocatin^a caRtom that 
j m witliaul thr Hn.neiu»n of prrcwdent, or on* that wnold 
j roiifliirt with thr finer »nHibilitipii uf tiM ■orvlvlnff 
' fririiiix uf thoMi who at Aral voluntarily «9lM*l«d thM< 
uH'thuii uf burial, M baa botn dona io cfwoatlon to tbe 
piut. 

It would M>«in tliat wh«D oomm boHal Is rl«btty 
■tudlMl, when tbo abywal aim ll oomUlntHl. the 
Meptie flu^l tlkar will envelop tliB torn, tbt qalet that 
r«et« Jn ooeao*0 d«pth>« 



Murk Io Ailinit wat^T Ami inv ■' 
suit.iMi- wi-ik'ht *vi.iil I h.- nt i '-p .! ! 
rli.- ifrtln , If <.Icviri*l. tliiv i 
r-.rrMvu.. lodtfrij^i, wiih utii.-h in 
liiMill li tl ttn:oh>'f nr lOtTitfi) uiolr 
rt Til k> : I in rliM fAitnly or Stitrc , 
|i ntmrii.n .if fdtur" «iir itj iinri.iti- - 
rniii- ri--i' uh'i-'i.'r-"!) frotf.. !!!*■ .. 

V I--I- III l-uil ■:- ini ri.Tf i I', -1 \ '-;\-. i r..ii 
i:iit:-ir nil r||.. in-.. ..r mf.'f-r ^<■. ■ uinl 

>-illini"r-i..ii If ^■^ .il:t 

t.T-- l-'i.-M" i:ii--ir 
■-■ir'-*' f\ti'-ri:i-i'-iiir 1. 
'■■ iii'i -nr In I'lT-n'! M 



r ifi 1 I'll: tTM. 'iJ ; 



■ fu 



.'1,- ll. 



Tliit 



t'nivi'ii < 'T 
■ ri.-|,.,h.lii.i; !(► » 

In". 1 ^r rhi- Ill- 
Ill.! |--l!.| l)h VOllIt* 

*■ u t. vff u< 1 |ir* » - 
■■■ii". 1 r -I. u- fif i^iir.-r- hill <• 

[- ■ illlil I )- ill- .l.'--,-.'Mt l«ll<1 

- ui-rf- t('»i ofTwe*!, ibe "Pot- 
-imrt' it- ilUMlM fOT tb« 
• ml iiM I'readl of tcatlllMD^ 

,>M^1inn-. 

iiriKi tr' i:i thr f: T: i: lif mii of 



I Ml 1 1x1, f mi II 
a>.epti<' isH - 

■ lu'-iiic 1 1 I- 



:p'-r.'.'.iir.- am I 
i r-cnr,! 1 hat 



but iKite kaa, la (fa»«iMrJMM 



tMNwlvek. 

tbitt Ua HiMle iiM cL 

By Mle^ awtiiod twoMura were reoalred to redsea 
ftOddVa aiMMMTproeMt Mqalittd flny^ftf* nlikolM 
alter the tvtona haul beea liruttriil M thilv naa alM d 

^ FiwMaa ViBwd the body wu left ia Iba ivtori an 

■IgUttiiafc Um ^aalir*^' iniirht oool. Thin, in part. 
naWm tlw atJUim an l imprai'ti.-Ahihty of rmnalion 
wlamlt afaattln ba am>li«d b«youd tho exiwrimeiital 
aMujpa, and for tbov few onW who. tbnmgb Mmbttrnt 
toMMBtrtnalioR. nlKniClaal thvir willlnienaM bafore dmitli 
to ■nbnift to (bin fonn at diaaolcitkm. WflnMuwa to a 
eramation ilo not uinally b«floui» advooata* of tlw pn^ 
(was. I aflk»d a moibar, throe lanntbs after Mhi niol 
eotnnlled with lier iion'ii r«<)u«et to be rrtnuated. »n>l 
dIh' DAi) earrwid hfc* b^aly avroM three Htati^ to fuHtll 
Xiw pfwailw. what «he thniiirht of |c V She quickly 
dMtpfwsl her head and an e%pT»***>^lon of horrvir w<w on 
her faiv when fhi' l<KfKiHl up to a^K tii« not to refer tn 
il. The iromptalut of cn*iuHt<>ry iiiitnacer*! ii« thiti 
piirtief^ijo not even rvturiiforlhe "a»he«," uud llietr 
vatllln .iri- orerrrowil'-ii. 

A'hiii'.Iiri^' I tint the ex)ienre of tTnti-t|K.irtntioci to ti 
■ui(uhU> wharf ami a ilifttaiil ereiiiatory are e<>unl, tlin 
furtlier cunvmutuiit mil by ik^uu htiriAl wouKl bi* (ar 
]e«]f oxpieniiive aii'l U*<^ ri-piilii ivf tliaii cn>uiaci<iii. Tli*> 
biddiim adieu AT iin* " lialef aj.^r" on Ji cUiajily wharf, 
an a cJeiui iMwt Miled away over tlu- wjiterK. wmilil tt*' 
far IwM trying au.l hav.t a pleiLvauraT iinMnnry than 
Moch n iMiViTf tukiii;; at the xniryiloor of a rreiimtory. 
nr to hear till* liiutl riiiiihl*- of i Ki' <-lui|> on The eotllti- 
IM *ix (•"■r 111 the <tfU\ urMiinil i*.-!:** Further, the 
prHM-no*" of i> Ur^fe i-rviii;<tory plant ol nay ten or 
tufnt> r*Tnrt> s«o-iiLt fiHin prow a iwiliaMar in u 
neii;], iiorhiH.il. ami itx ui.-^«tiou beaa dlHealtloaBeure 

JV1 Diui of n piiAiicf f.t.-tnrv 

i 'oii^i ler nti ai:i:rej:iilii<n of |M>piihilion JIke NVw 
\ ork ami v irii>ii y. niiriilHTjri;; iienrlv tivr iijiMion!», 
aiul lU ^h'litli rale o( 1"^ per 3Jfn<-V or :MhI«» .leiilli* |>er 
atiiiiini — over lw<.i th'jTis.kii-:! periluytohe (NXi^min-il , 
vfho<v>ul(i -.iv that ry-tnrt-*, tiiieji. anM ^tlll•k-* wtiiili] not 
HOI. II h-- .'Ii>j'l'<m1 iiiiperfe'-t iHi:iiht!»li.'n w"-' is5iJ r^f*iilt 
ami tji'\i. 1.1- vnjHi-r>. I hiTr£ roia lUI - ii ■ iii*r< > ii iM ; i lt .i" 
iii'iKplii-n-. Whitt .« hi«"r<-fy tif riiriiuri-- ^imI nmii- 
thu u'tmid rwpiir*' I .\o pk'{M>ht^ lut juuriv^ eoulil 
cluHtar amabd aiioli a tiUee. woOMier (bat aven 
matarial tiariaaiijr aliriiiu Innti adapUpf tfaaaxpnl- 



Aari Ultnw» wlltl mtitiml «rti ancT nw. 
*T1* MI'I Ut <U>mn *wn,m\h tn>- wlkt oimiBMia 
Tlmt (irarr^iil •Illl0'«« ty-UnrUi f n->rwoiib 

rv. tu faemife. Um IrBpn I >Ut^u 
Ami dim mma alUacect MMNMe 

(?4>ui|viriris: *h'.' nxM- *ihf hly for atl the M-'alxMrd arwi 
and tlie • r- >Ti .Hi^ u :li nt i i>r lurlhiMlw of Dual cIi^jmm^aI 

tif the ■ii-a.l. ninni'Mptdirit's nr inav I'orptiratKkik*. 

W<t:il.l .v;:rfe tn ik.Ul In in,. •■■.ihU.^ VV'li^---t Iti'.-l!*<>f 
CNMLllhlTi-f *' ilUii tilt- "'nillS' MjlUf.Lr('lj nl iVii",' till-- 
|M'arl\ p;il;i.:fs nr p-.-Ji.,-.- tli.ir \vn .i 1. 1 .it t nt t liit.'f V.^U. 
near eiKiii^h tuv- tl.iT to iii.'.-l tUi' rfiitim'in.'Ult. -i f th*- 
<li*tri<'t'ii innrtuliiy. r-.v.l nw.iv w .rii i|_i-:r -ar: t .l .■.»r((»t 
to depiMUt it on tiie nuCd'rr pUiin* of tlip ah)>)MU »ea«. 
when with Hyroo we would «ay : 

4|ian arw Ihr Imum IbrM^h f«w •iiiraTrtr Bhti 
Vt'tma (tor an riirauili umI nrtxitrtMT* cair dnttl. 



'^iicii Mteaiiirnt ahouhl bo r^|i(-- 
Mnrk : f hev ».hon]il hav*> ■■■':i;iiil-.- 
rat'i.-' iii-(i l'f-Illnl>^-^^ lit ifl tn r'-c'-: 
I'ttrrifl , ti-r^' i-ltiiiiihiT^ i'n-ili.l 
M'Att-^i JUi " t»iitkht ati>. nr Milt V.1 
(or th** r*mvi>yAnec- tif tfKit.it:M.iLs 
».hoiilti t>4( nndi r the Mi|»ervL*i lU lu 
uiimic-lpnl OP ,*i!ut<i> h.n.'^TiJ nt l.i i 

.-hnillil h.- |.-.T.-,t liT 1-1, -If Ml-.-.-. 

rj»5:.i.*i..i|-- .i'Aii 'i-f .ipiiln'r-;;, i-l.'iii 
•ihiiolil i-»f-iif>- sh'j wirr.'iliif^-- ii^f xiiv 
ii4tJ)inilnL' nuifht h^^ a *>i]iall. neat 



fitl<*il for their 
■ ri Irijrcralintc ap|>*' 
I ill! f lie l>^Klirs to be 
lr-> i)e hertiieticvally 

iLt'T (■'"Olijpi'syt nif tit*, 
1->- .-.k-'i s . ihf V 

i.i .-M-ln:i.-,^-.- nf 

itlrl. llif 11 hi.-,rvet. 
.^il..il:r-. : .h.inl.l r«. 
I , t'.rt:i,K- il.i-l.,*iire 
O it. :o,'l "Asthill or 
i.'lu*j>*-l To ^|Jl_t^e 



"ho hlill I'heri-heil The exeluHivene»> ■ tf tlie ea«ie of 
u'fitiTh. rjdik n-r fmM'fv - ^h'^n h r-^-i .-i i MiL-h 

l)|t|-jo|i- ,ni .-.■■•■w Mi'irlil ti.' «t'f :t-iiln 1-1 'll-' nii'.jiBai 
tieia hy th' ' oni|, I |. Hm -• a:i 1 I "-nu ,ij Ik- Iran-i 

[Mirtcil in thtfif uuo or frmMl'v privni« >ach(«. 



leatrd 



■i.-l 

Kjieretl Hte 
where 



aad iiShuSa pM at 



aa Ibay 



1^ ftw* tmrn klMMl brf wtib Mr (bM Mai 

llW 1 aaiKl ;4It«>i ffl'l ■ WalAT *bH4. 

Vif! rt'itT l<iri..> li-; bivl i-i Lm 3 



' i»..ij..] n-i- la' iKi tr' i:i t'l 
.:n i:i fr-li ■.v:,lfr, i-. i,.r 
•i:- in I ri,,vf -[i- i,meri-l 1. 
nil nf >ii l'Mii'r»ii tn u'uuM 
■ iniL uf I" :i t'kf i;aM*%. It i-^ 
rthqiLiikr- at l.t«boti, in 17' 
•iink lEitn ttu* Jil oii4*i' aiiil not on 4' of the ih'ad 
..I i.-. . V .-r ttoftt*-!! to The ).nrrai't>. The water ihere i.'>w 
ifconlv tMNr fi-«>t deeji, whaTi-ver IT w ^t* «t e he time f^f thi» 
I'aT.selvHiii. 

That fuiierAl nh--'., ||..- mnt n-'f;il.t-|n-;, ■ 1 -■-■nl 1 1 I r i - 

iiK'rv an*! more a hiiv<i*<n i» an eennoiiiie fwT from 
whii-h Miiiny uotiM eHi'n|>*' •liil ti<>^i the ThrttUlnni of mi)- 
VeiiTlonah-'iii pr^-ve-tiT. ( 'liiin*!t fiimralH are hev^niiiriff 
leN» fretpifilt ; The ir'>rp'«ni« hei*r>e. I h*' Kojfln It. ixhI- 
iliiiC phnue^ aiiil Ihe- ^[^>w and ft nteiy |r»'nif nf horiilttT 
rajmri-'Hied h<fr•*<■^ i^ Ktviiitf way to the linrry Iml- 
iey thai eniN iil Ihejjate*. lo^Mnl't Aere. Th** nM-nt-y 
that 1:1 eipeudisl r^T tlm obeU«k and the vlah h»<l 
beirer prt»viih- aii einlownirrit ami a hiil in a hi>«i>iliil 
for Ihe uiifortiii-atf- »K'k. iTt(iplr>l. or ileleelive iivjiiy. 
Tiie fuiHl that Iniililn a lunuitoleuin for the tlead liml 
belter hniiil a 9>ehiM>l or hix^pital ; anil the ^rreen t-^Tii«-' 
tery i.t^hl tluit t« |M»Unted wttli tleciiy CHi>uUt in trutli l>o 
luade "tifMi'ii Acre** when it wn* siven op for park 
porpoae*. in whirh i>onhl Iw twautitui invtuorial pint* 
and arpniiM, fnantAinA, re«tfnl frrottoM, iikfrrihiHl 
M>tt(H>*i. e-hApelo with rAnarlotu corridora, with hinitetl 
>.paei-> ti«ahjrnp<l or purehoMHl. oat whidi luifclit be in* 
MTllteil III irrief the re<«»nl and meniorhiin of the dead ; 
Jihrarli-Ti iui<l art icallerles luiglit award or MHlHituil«r 

ijijiaeett 

Thiu Ihenr would be no terHTorii«l eiim>Achni^cit in 
haiulet or eity. and tlw* for»jkkeh utitl haunted eviut*- 
fery w^mld bep<«ue a pla«M>f rerTearii.n, reTro-iieetton, 
Hinl •-•liu'nlioh fur the living: * • '<>*:»n wnuiij tit-ver 
Itecoiue rn.>Wi|t-^l. earth Wi.Milil !>*• fr -. r. w. ,■^1^'T >t ni| nl 1... 
be-tler, air pun?r. I^ife and hejtlOi i:r4'ale»l boojiai 

ul ttic tilTer— woutd b« kirenu^tiiened ujui Jeugtbcncd, 
oimI no barai bavs Uvmi (ione the dead. 



I BaChlldBayley rpcentlyread btrfor* the Koyal Photr^ 
icri4>ble Hoci^ty a roninmnirntlon on th»' M-Hliiiz and 
f Setilne I'otnt* of OHatin tfolutlooaaiuftTlM^r M<ihtii-n- 
lioii. ht whn-ft lieiMalMthe P t a ni ti d ■OUH* Invebti 
iraliuiik carrlttl out wllb tt^ aM af an apfUiratux be 
draerlbMl tu tJkv S<»Hely eouie two yean ac^>. and dealt 
witk tba various lultuencM which can be bruuKht tu 
baar ttpOD Kvlalin, wiiti % view to altering Ute letu- 
peratutvat wbieh lis »otiilh>no xulidir> »nd lurlt. it 
was pointed out that the Be((ii<^ and uiehiiii; poinia 
are not identioal. tlie »elliug point ix'in^; generally 
about 6 defn^fea C'eiitiisrwie below Ilint uf uieltttig. 
Tbe BtronKer the w>lution in uelatio tbe ttlitiaer li the 
temperature at wliieh it will ant and Mielt, tbe riw be- 
iniT iiiont luarkadin tba cave of the most diluteaolntiona 
caMbleof ■oikiifybig'bi alt and tltn rITcct gratlually 
tailiim off in the ease of very HtrDafc Mdntiona. The 
jwttlnK and inahinf pointa art lowered br proloBiMil 
bcdiinit. and that erttntiuUly aHoRVtlior daatroya tlia 
power of «ettln|E. TJir author baa Invariably notlead 
that in the better ffrades of gala tl g tha affact of hodltii; 
it Unit to ralge tbe iuelt4n|t point lUi^llar. Prnioii«.'^Mj 
tiultliHC hat a marked effect npoa ttaa eoMrof (he jelJy ; 
however wblte It uiay be at the ooiamemwtueni. It noun 
t«kM ana dbtloetly yeUnwi»b tlnfte. and to *ucb att 
esiant thai the time of bolllog laur be readily eatt> 
MHledbytlieflOkiraloM. Ttaa allMtof ttaa addltlaaaf 
a laiaa aiaoi— it of pntMh ahim f amttaar ap ateetatinw of 
HiaaMffaifriral Ike aieitiag aad aaUIng pKiftmrn than 
■ ahiinh laiilur nf fhn UTiantritnnt at " fiirh thev take 
BlMa; ilie^ilulaadlntlBa than wa nu to have' a de^ 
nnit«nM!H]ng|»ahit«andalUiBaglifor Doiu(dci4! Itquefac- 
tmn n hit;her tauipmlttia- bbaceaiary, a jMurtial arlioo 
»« tN 111 at a teiuperataia artakdi b actuaUy lowered hv 
ineria>inp the asnannft of alnm pmwnt, while anttfl 
further int-re«Mgiina total InaulabiUty. With climiue 
alum, thr • ito«t pmdaeed by adding 1*3 grMniuee jier 
llief of five |M>r rent, gelatin nhition In alxHit the MUie 
a> that rA»M>d l>v !V tpratuuiM of potaah nluin, and noy- 
thlnjr ov^r l-|Ueul)icivntiiM«teni of ooikiinerrtal fi'fm.uiti 
|ier liter entirely dCTtroyn all p<iirer ol reuiellin*;.— Urif. 
Jo«r l*hoio. 

Wtlk tiw new year it hkety many Ituportniit 
ehaiiKM) will be made in the different deuartmrnl^ of 
adiuinitttratioii <»f Ihe tuunirl|ialjly uf rari*. »u tliat 
the ntr»-<'tH am! pnhlie V"illdlii|j* may be jilaeed lu tiw 
be»l [Mi;<»ilile eotnlitinii the Kxpivsitioci ul l0OOl JuM 
now the (upiT* are di^euMint: The paVetnettt imibleiu, 
Aei'ortiiii;< to the lalent rt port. it ct»t* aiinaallr from 
^U IHMMMM) 1(1 .'l/XH.trBJ froiHi* lo kerp the ^tre•'t^.' pt.ip 
efly iiavt-.l AlthuUKh the wouden |wveuii nt i» kH-iOi; 
rapitlJy <ifv> |ii|N-d, the Ntone |i«.vriiient i.« niot!.i iik*<i). 
and now (N>v*'r>t an area of 4j,Vtii,'*Ai ttijaurf iti*^ter*. 
Shiiply for Tin- resulting of nil! pavementv pK> IMM» 
fruin> if ••xpeinled t-v«iry year. The r«-eiiiilin( <l<nie 
l>s rhf- iV^vri^; ('iiiterv" .\>.»«ii'iutli>n, whi.*li performi 
the work aT ih- niie of ah.uil Tl^ frani> per l/HtO. Tliere 
are ahijui i/»tn)ii pr^viiii; bloek- f'Tnt etery y.-ar. 
The -tone niMi ;»fpli!ih pavetmMiT- .iml tijeir Javhii: 

•■o«i ih ti e ii.-i^'iihnrl li of !i.otn.i>Mi fratM"-: the riiiiiu- 

teliiiln**' ' 'f thr- v>'"tiir-i) tia^eiuetit. ;t.(MN>.»»tlii francn. To 
Mi' -t* If'- .td-h'il the •>i>l"nulk- aud ronrf., fkived witli 
(■■ 'Iil I II ■■ iiH'ii. I»t ]>re«"-rve V* liii'h hrill^r^ t he an mini eo^i 
nl p.ivtii^- tin- -1 reef- of 1 '.»n- n p In n^-arlv ■.»,>. (MKl.ifilj 



u r -1 in 'T. I 



;ji:Tt U- wit'ker v»Miiyhi, 



ufl biui been Hu;c^««(«d for eArlh burial, tlMMlgh fa»~ 
' avy iroa or aiMie baaa ; ikajr Alg» have 
vtottiMd sMms ar ' 



frnm-N. * »'i ihe-- ri-.f-t^ imk- .".DIMHI 
nji'lu'linu' lilt"' fJiiiiiiliM-' .iiiil I r.i:im 11 . 
oiiK, n.i^'-i I'lirriau'e^, i;M«iO earl-, ei- 
iiiiinii'ipiil *iiiii».tii'> ik<T.- h.i\f pii'M-it ' 

^■Vl'^fy t'.v«':iIV tnlU llnlirv ihrnilifh Itle A'. 

era. iKi.'JW |ior»«H, drawtuic ^^.-VJU vehieliv^ Mittcb lo 

to tha bnadtb ol ttaa avettua, %8ia taovwa lo Um 
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Th» total prixiuctM-'ii of tlax irj lr< aiuJ dtirln(t lf)97 
WUH li.HIH tr»riJi. It iv<iuir<fii 4A.n7ii iw*r*'»<it Jarul to pnt- 
dill**' (tit> crop, juid tti(^ ylcKI |ii>^r n<-rv vtmx *toht^. 

Ill IHlMi lUtt t<itul |irJKllK*i> WM lU,S+4 tullh. 

8t. H«lfliu hiu 1mm!ii tli<* M-fiif '>fu curious " VutfU HnU" 
pcrfnriuMiicit. It |MWiM-.««M'ii n biihop iiuU uKuviTtiur. 
who IK likHWl»M rhlfl justict*. Thr UliJlofi di^nvAniftl 
Ati litjdortlou i>t lUv court uml lims.! Loil U>r aju \ 
linupt of ivjort, H*' Jipp»'*leJ to liir co.i)uuml i.i'frirliiry, ; 
who ordcrfil tin- i:<'V«Tiior to rruiit tho line. The 
bi>th<>|i i» still m roiiTf'iiipi, ms*d tbe fcpvornnr h^ii Itv^'u . 
oi>ru(K*ll»*'l, as gxKfriior. t'l MVi-rruIt* hU »wii Ariiiuj iw | 

The total duiuIh't ■: f vt-'«t*[i j'lL-'-.iiiir thr<iiii:li (In- Si<t*i 
CiLnAl in thi»tiMMt(h "i Inlv -n'' w.i-i .>;?, <<t u u'^^■■-1^ ii'u ■ 

HriiKh, with * (friKM* m' rui.Jjit ->j lii-r 

i(i!*n. 12W.;J>t2 tout-. i» S|i*ini''li, lil. i lU i-nu; ruTn-h, [ 
Tis.itSl itiiis. l.j lliitrn, 4l.;i;(H t«Mi»; 4 Jilpaii^'tv il.iV-' 
f<jii'': t Kiit^*ian, |i*.<i-4 loiio. l* Dttoiumi, li.K>i !.>i.s, U 
AikMro-Uuoffanaik. l««;VUioij«; 4 IbUinn. l-i,i)CU loii^, ' 

Mr. O W. CL !Pmi«. tlie tle^ipier of tlif fatuomi I-\-r' 
rill Wheel. wlii«ti foriu<-<l ouc **( tht< iiii)»t pupular out 
attiuctiauBat the CliiiMit^ii KxptMiiinn, iiu^l n ft>w 
mcmthii ntgn la a h'l^pitAl m New York, iti typhini] 
frvi»r. bronffht oQ in part, it Ik Maid, hy mixifiy ov^r 
hiinin*'*-n i»nrti»rH, miy^. Th** Afui'ricaii ,\irhi?t'ct, Mr 
FerriN wam iHirh li> U iU'^ljiirtc. Ill , Aikil ifrudrinffttl frt>ii) 
Iht* K''iih«ti|;^t*r l\i|\T4'('hiii<* Itc-tliiiiH. Nt Tfi'V. a« atl 
**iilftti»M'f, AfT''r »^s"*'rnl yi'itr.' pp.-ii'tiri' a* an at-isiant. 
Uf \H'ir<\n husliit'H* rid lih own m-oiiiint tv* wJmi initht 

biliuii Mii-'^t'ntr-il to hhii rl».' t'X(ra'>.-tliiiar> pUiu which 
iMf work«*d on! with -ii.-li ^iK''i«l '■Mt'ui^tui. aiiU which U 
■aid to liave bnjtU'lil liiiu a forPitit*. 

Th* ffiff«l TowrT i» to he " Irv'al*-'!*' with the view of 
VMldMrins^ it inorL* prr>Mefilnbtt^ and a<'(H-ptabta at Um) 
1|M Bshihitiou, Hiivit TlHt BiiiMff. Tht> tifta now In 
lUVnvVto barvpliioiNl by UHs "A (.'rnndf vitt^i*" aiul 
iHtb Inewiuwd acetMuuMnitttiou. I'ln- -.l iuraut and 
MNI<*#ft rooui vrvAtlofu on thr Hr»i t'laiti>rui (u tM* 
r»»iiirtV(».1 and (ho plaifuriu U-fi I'Ji'.w, Thw "olneu- 
larv'ilIi'ry^tBto hir widiniod hv twn iii(>ti>n. all sround. 
aitil Ihf pulilic^ nrn to hi> a<linltt< il t<> Th»* lop ^ftllcvf 
al»o. Tlie whole of th^ Ironwork Ik to be |)«lnl«tl a 
blut^gray tint. rHM«tikhhiitc ih«> tfHitMii«iit of iIm iron- 
work in tbe "Ht'iuiic ArtV and " Ann Llb6ra«ix** pal- 
aom ol tiM but ExIilbUloii. Tl^ t«w«r. whieh iMa 
hltbertooalT bwn llielit«(l with icaft. to to nave an lllu- 
luination of IO.OUO «leeCrle latape. Uafortuiialtfly. 
(hm« dunffM will do liltte oruMlilaR u»attellimC« 
th« t«ii«ral aicliuew uid tbo otttni0BiMHMal»olthU 
too cyUbrated »lruc4ure. It l» to be honed Hut after 
1!MH) BxliibiCiou, at all ewnta. It will tn» n-toori'vl 
ftJto>.'.*th.'r. 

A Oanufi ofmtwnpoTmrj:, tho (;jHHui*«hi* R^viit>, rr- 
ivtitly I'oiitiiuii'fl an art&cM by Dr. M. Albrwht. uti the 
rrUtiVf* (|'Kihrii>ii of Aiii«Hean mimI Rawlan |H4rol«uiu. 

Fr"iu tht- ►'X:* iJinntKm:" mndi» Dr. Albmrht ilrnwn th^ 

follon hiU Oi>h<'Jt|Mll>U*< 1, Tllt> tU*>h lH>llit of tU«) Ull><*>l:(ii 

od i» from til 7* t', hitthf-r tluin timt of Aiii^rli*7iii oil 
The foruMT. I ht*r»'f i>r»*. In nafw, li* far tt* daiitcer from 
11p»' or fiplo-iun ttt o»niWPfi»*d, '■!. Tht* Kii*->i?tn |;»-tr<>- 
Il'ihu r-MitaiuH iiiitL*h itiofi* ywrv lllDiiittiarhia oil — ftiLN*- 
htttwtHHi aitd ."HX> t* — nnd far I»^h hti-iivv oil 



Intr 

I iiih Aiimricaii "SlHml.\ri| Wnilt- :l 
in.l.'ii'i* u porffctlv frrc fn-rii [iiiriflri 

I I • li.- nui'itir frvrii it ■« ill it il In' ii lU. fltii 
wliilr \iii.Ti.-i:i '■ Mlunil.ir.l WhiU-' h 



ntttl .'it 
cfiit. i>f hvavv 
Blill solid. 4 

i:A\ in Fi<!-t i'lf' 

■ SrArr.liir-l W 

■ Wlii't* Sliii"' 
Hit- I- 1 wt-r 
HUii:i'.-.l. 'j 
na^iii^' I'tTf 
Wltli Ailirr: 
ti( t 111' \lii\n 



■it i; i\ 



rill' tiuMsiati iH' 
lir-iji'»? rr(iiaiti!«, 

1 It t'VMi ari' c. 

iintMi dlmiiii'd 
im;: liy ttir [.rir.vni[i ■iolidifvhi;r, 
I: .iK > I'l III" iiMt* 'r. ifii ,"1 to 'Jit fttr 

I iiil.iill p :l* wiiii-h t'.H r I* 

i.liiiiiiuiitj:u' |i'iiU-r^-[ rl.i' k(i>..j;iii 
i-..r r.> llmt i -t r hf uv-tm .\ni.T;.'au 
,1.. ■■ 'I'tiH. lij;l:r. r ^Tii,!. ..f "h. Kf;H.*|,wi 

ile'«'It>[l" 11 lILt'i'TI.-il!;. l|il,V|"t tMlUIIUIlt- 

iii->-r .>! Alii''ri>\i!ii ^i^'uplt^t* 
Tl-'- ",| p.-.iit-imi|iti'it» ftir iht? iwiiiic illuml- 
I I' It (i-'-x'-'it, It-N^witli K'lviian oil than 
,iM. li. i"tt>,raiiijtritf thr trr»wter h^iifht 

-'■i iiii'li ft" II I II,' Kit-*»iHiJ nil, an a^piirMt 
(1 fri iiii lilt- Aiii-r icaii— rnjiu two to tlirw 
tiiuf> as luijfii « ick la t-otiMinjtxl by tht^ Amertfuu oil 
m by lh*' Ku^->;ni. 

A hlfhly Ititrnv^eiiit; iiotr by Prof. H. lJr.i»j. on tltr 
OOUIMMHI'M* bi>ta'i(iMi iiio>^i)>ijT<>.*>. and itmluriiL, apppttn* 
intlM Attl<tol Lihrvi. Miy^ NUtiiri* Tlie thmtry that 
tllMelowett^lMlMl*)!^"^'*^ ik^nr-uik. or lualjirm by thi^tr 

EniMiturett MMM to have bef«n flrvt bni«ik-hi into nottn' 
y Laveran : bot Dr. tfraMi for •looirihii*' hiu) dotiiit« 
ontlie aitb^wL, OWltifftottie ab««>n(!v of innlana froiu 
Cftrtaiti di»trift<* whert» iiio»(piitof>. ittHiiind : Srlint'/.tin- 
IP'ii, III licrtnany. i'-inu' -i>i1-;iI'!h :iiht,,-i;->v A ciirv- 
ful ("lii)«ifioati'ni of tuc s.iT.tiUB (.jift.it*fl i^f trtiHt found 
in ttiffi^rwnL diKtrietd U-ah now Itrd hnjt to c^tnchwiuu 
ibat, wild* ccrluiti kiluU an* not cnnftiird to malarloiu 
Nfffon*. th«(ii»iribtiti<Mt of oihr-ni euiiictdim rvry eloaRiy 
wHb tb» di«trib«itiun of the itinwir. Tlw cotuinoti 
Oolcx piplMM te lo ha n}{mr«U>dte |Mrfloet|y innoeaoo* : 
bcliiK raovt abandant la phwJMi from whwh malaria in 
ab^ut. i>n tlM* OChor hand, a lancir upwlM iAnnfihptf>>i 
eliivijptT. Fabf.X. known in Iralv a^. - /-tuzjirouw," or 
**iiuHH!hHit)," U eoQftUuitly fouiHi aMXH-ruti-.i witit mal 
aria, aud ■(• riHx»c ubuoduK wlivrv ihi* dt>**HMt' i^ itM»t 
^jnt. In llluotratlOIKkfClltoAMK lh < tr^t^^l f tmio 
„„auuiub«rorMrlUllg OOlMldvoWK in uhirh Uttit 

fnataand ihecliMwMaieeonllaed to till* ^^uw limiitsi 
and wallMMhMd MrIimml Auotbt^r diniMDifialor of 
walarin Coins peoieiDnriik and the iiulhor iriveii 
antbtntlc InstanaM io whieb reeonlBd paiwiunNi of 
tJtl« ftlMt haTtt bam follownd by fabriht iiyiniitonuw 
CtfrtMD otbaripMiM «f Ananbalaa am conflnvd to tlw 
. nnlarM nkVH. and twn nr th^T 
«tOiliV ara aovpactad, hm on 1i>k> 

TlwtaoKiiiHivntlontd that Atwv 

Miwlaa diaf<iwr oarowa tta ttacto tihlaly to iba avvn- 
lag after Muiaal* Md n tlili«liiaiiBwCan«a the old Mp- 
■ntltiMi tiMt II to daiHeeffiMia to f«0 a«l««|» In malarlom 
melofM Juat after aaoaet Bndt a rrady fiplaualloo. 
TiMwn facta o|wn af> n«w bouat that It tuuy b** |Hit«ible< 
loatMUp oot malaria bv Inxing prufMT HtrtHi for the 
dMniaUan of mea^ailoUrw to dIaUiota «lwc« dM* 
f MUM i i ap Mtkm wkmaAt 



Blp«Ttm«i|lt;< on r h,- ri»,- ,.t n/.iiif fur VtMt'T ptirtt^rftt (MIJ 

iirt* di^fi-rih.'.! .ii i:[.t* IrM iir* h in Kui-ti-. .-nnir 

A brieft-r iin 1 tir. ri- j m .ii'/i.i I .'i. n -uri I nf I :i- ---^utt' 
ueriuifiitM i% KiVfu tis Itu- rt'j^ni o( tl»t- Muium State 
li4*ard uf liraith for iSM and J?*?, nndrr >ui«-rt on 
lJi%infi<clant« iktul ]>i»inl<t'tiun. Thr *•lpe^Jtm■tll^ imve 
b^N-n niiiilo i!( iti-rniaiiy uiid Holiuiid during; lh.* Ja»t 
»i\ tir vi ii (iiiMi*- M. prt>iiuM'd fr*nu air by 

Ln 'iiiv uf r. ii(,(<in rl«n'rni' i*nrr»-nt», rart^ini; fmrii 

.Vi.uuu to lifo iHMf volt>' Thutii inr th^ ri>>>uit« id>tAUu-<l 
fio ni lo bt' of i.o pr^tctinil hii|Miri^no'. »-i fur h» piiblir 
watvr »<n|iplieM are LijU'-vrnt-d II tin- nmti-r to h*- jr»'i»tivl 
wiTli otoue i* lii»:li ttion,Mnic* thnUt r |i i- flU^Tvil nr>t. 

M riit«, in soiur of ibecXpt'nLi' iil'. f Ai-ntr 4.i»(Mt.<KHI 
i^ii.l-ju* an arrr. Tiie urx>nr e*H'iin \u in- UM'd prniri- 
(laUy io HMMler the watar nbeolulely ntehiei, whieb it 
. — oC tba pi ' 



apiaiMtlr deafc 



la not 



Acetylana gas for railway carriAff*' liffhiinLC tiA** ti4M>ii 
in um> ri>r M»inM tinif' on th»> I'onthir 1'ai'itlr JnixTiion 
Katlwny, In ('anuda, *.-*yn The Knirlnt'»-r In mi-^wi-r f'.f 
a rfqiO'Nt niadc by < 'ojoriHl J H, W»^t*'rn. sh' i i-i i - 
lit^ vrijfho't-r of tlip titryptUiii if<>i>rtoii»'tit rjtil . ^ ri ir- 
Inforinatlon r>»iii'>'rtdnt; Iltt* line of thin if^", Mt. IV W 
lie^eiuan. th*- trfMt^r.il Mi|<**rini»-ndtfiit of the forni*'r 
raiJttiiy, htat**^ that he has u*»^l it for liine tuonthr. 
and that 1ht!r« i% rfnlly no com(Miri»uii Itetvieen the 
eflfiTli^ eneM of iu'i*( > If n»* (jii* and od for ciir lti:h(- 
in^;. With coal nil al tt I't-nt^ per ^lN»n, and iMirbidc 
ut S ccnl.H prr |ionnd. thf roKt of aririylrnr for <-iir 
hifhtiuK u Hoiiic-what U-*n than th(* mhuit li^'litini; by 
ciiul oil, In (Tan-vla. bow^'vcr, owhii; to thr m-vt-r.- 
fni*i In wint«-r, iln-y havo i4» pljuv tlu' i;ii> jrcnttrator* 
inHute tlii» car to prt-v*-iit ttn'in from fr.i /iiitf Tiie di*.- 
attvantttifH of ilil» lii'ii in th>- )A4<-t t\vM ai->-i >. It^ni* tC"^ 
m'«M4t ddtlcnlt it«oo|,!rid, and the Hllifhti-><t li^ak Ut thf 
lie4'ti«>r«tor caiiAiM A dlN;ti:r*i>ald>- ••ini'll iti the i*»r. Ir t*. 
fontM) tlkat an onllitarv Ki'-'^viip r rondi. pr»■vl.lli^u 
h|tbt«Ht by fuiirl*»«>n coh) oil linntKni. <-an b*- brllJuiijtly 
llirhtMl with flrv £.Vcandh' (MtUfr Inirt.erw, iim-miiliiL' 

t>IUlh W foot |wr luKir. The t-'arbidn »>ilp|ihefi '■cublf 
fei"t ol |ier (hiqimI. making; the Inf^ii i->i».r of (be 

litcUiH 3 cviit- |wr hour, or for n nui of fntjr Iim n-, lo 
"il t'fiilft per mr, TIm» ifn» f l?»^iii*r;it--^l iil -zlhII j)uau' 
tiliri. cotiAne*! iH-neiith a 7 nicli cnhiinn of u-ater, and 
any that may i*iM?apr in »o .-tiM^edily dtlTuibrtI in the- Mir 
fonndlnir almu«pl>i*ru that it« exploMvv uuture i;* ut 
cMiaa nnutmloMl. In tiw want of a «ar tnrmnff over, 
tha po oat hi ini adia ta ty» and Iba fM aapape^ 
qolcklr tiMt Svt eRBBOt bIIInI ttr 

The vwkatoaiiMrtniecinjftbe pnitlMtad railway from 
Moaoow to the nav partorWlnaMi, whIeb to to r^jiUre 
Mhan a» a ooniniarelal |M>rt, to iMt proffPMeiiw i»>j 
nnlckly as tlw authorttlea aouUI de«fr». Mva Tba BimcI- 
iu*tfr. Lai«ly there hait baen a •eardty of labor on tin- 
rkH uf the iteclion raiiuJii^ ihrouvti ilrn nortli^-rn 
1>art of the Balllo provlnaa Of OonrtnmL aij<l it Ihl? 
L'utut; apparent thai tba natural dlfflciilri^-* t'> be f>ver 
coma In that niefan arr lunah pvnter than tin<l be^n 
aotleipaiad ai tlia ottiaat. It to now reported fnmj 
RiKNtlMiithalfaw planned tomn fkout Tukuiu ini'uur 
land, in n ■outhtwtrriy directioti in IIm* tnitti ro l\r'> u^ 
burir, on the Dwiua, in tlw HuHiian K"^ <'"'iuent uf 
Vitcbiik, will furnn a junction with the Hi^a line at 
Mitaii, th«T rapital of vourlaiMi and due Miiib uf tint 
^ixl\^ of lti-,,;a. Tba (vE|ttnalprnliK>t wan to take the liiiw 
b I >lai, hu« UM lh» diH»tol of KnlnwRut in to •lunwoly 
|K)|>ulat«d, that diraetltn wonki bare tak«*n the line 
Hm wmr axtaiwltni «crfitehea of wooriund and 
ampab Mid ^ba eoat ol eonatruciton would hHV4- 
t haraCqr baa» i iia tl v ln<irttn«««t. MopfN>r«r, Mtian i> a 
rMojft tomu and ban alrMidy a population ontti.niKi in- 
iMbmBtai wbHatb* whole of the iiuinedlate Dei»;hi-if 
iMMdtoatMBirijrinptilMotl by a bardworfcliucaUxN or 
uaaaaMai no^fhoBawUna will ofwn og tamfconrM- 
in aawaf dliaanoMfc aad tba trade of Wtati tim-i in 
dna Ihaa be graatly banafllad. Tba rlvarcontitiirtiira- 
tkm between Hltan aiii^ Bi||b oBsfabaea miiiiK-titt<Mk 
with tba railway for tbo avtirayaiito of icwk1». yrt in 
■pita ol thto the 0ooda tcaflte at tha Uilaa Statton i« 
oootUioally Imiraaalnff; n nav warabouiia baa been 
ball! al iba idatkm and «IU be braaigfat Intoooniniiinh 
cat km with tharailmy. Fbr inanv yaaia the oil milU 
at Mltaa bnva aarrivd vart quantitlaa of good* in their 
hnfle luvreeddn eaiyo boats, which ara towod by tiitt 
hontM alnnir the Aa to Ri|rn. aiwl they baveabo con 
Vfxed liiitM:irt«id KoodB baok to llftan. 

la view of the greater faelliei«e thai are belnir 
nffordad ha tbb eannkry to rw!iM>n|Erer traveL, and etipe' 
clally tl»e arraniceineaCa wade wiiiiiu the lant nionth to 
nin corrid<ir tmiu« to the North, and lo ffire t.OOO tuile 
ticket* At reduretl rac«>B, it will perhaps inlcn«t our 
readers to know the nuniberv who irmreJ by railway in 
oaothMiital Knropa. Siffnor Bodiok hi « rveeni report 
tottat nIHittr tMflbGkNanilttoahi Italy, cava the fol- 
iaiwiHgBaelalmltfjnfia m to tha mllMire and numbw 
of paaiaBy in on Ibe priaoipal railwAy« nf Rnrope ; 
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with th*nee|«thn o( Ronla Mid RowMata. Ital|r 

•meMmiacbi- 



ikm thu> any or dMoOMroMiilrlai, and 
•ddto iliM. while of lh* kvallablt «Mtiai 



add! ihM, wltil« of III* mmmm aeKHiCMeeMmiacbi- 
UOB in ltain» US p«r veuU It oawinlw l hi FtaUMM, 9H pet 
Mat. In K«l)ttuni, parcMil. Ib BwltMfliini]. ST ikt 
smt. Ut UoniiMjr. aad AMraOiL ia (hmaanv. onlv m 
IMramt. b u ta aW id te Italy. VImmbi* tm hinii..ii<-< 
oOhlsinaMar Mr oar awn a n a uto y. Bvlirr |ivrhx|» 
fqrtha mltvay iwiaqianlM Uiat It ataaaU kw w.— fia' 



Cough Owr«.— A c'lnbiitiilinft ,i( 9iru|k» uf tar UmI 
wliil «'ii,-rry iiiufii iimhI as n ^.'-'iirml mtiwly, 

I, .Simp tar tU tl. uDucefl, 

Sirii|twilt) ciji'iry , , , +j 

Siriij. ^,^:ijlJ. Irt 

i> l-in/,-^! tiiu'I,in»<iplaai,.. 4 " 

Kluiil <-iimn lulwllii.. ....... < d. dnolmia 

nuid ntrMtlpavM 4 - 

3. HIniptar tt 1. oanM 

Sirfip IS " " 

.sirii|. lAiM . liaify. , ........... HI " " 

Sini], Miiiili M " " 

• '• " 

.■\riiiii'»tiiuui rhluriila... ...... S|f ai*. oiaDcvi. 

M«r|iliiii« uilpliaW IS Bialnik 

TarUr riiirlk W " 

Wal«r a ftaaitMt. 

tilyerrin Ut " " 

DlMofva tltr aiuBumlnnialilarhK aMMvUiwnlplMittk 
and tartar •iiu>tle in ib» watCT. Illar tM iolalUm, ami 
ndil thr otiwv liiirmlii^nt)*. 

i'i^>" ' « ISitr.oaoMa. 

SilL-nr L-1 .1 i|ll.t.sl S t *" 

I III 'H . n ttilBinii. 

Fiuld i-Mi iu I M il'l ' lu-rfV 2^ " " 

riuiii fiinii't ijwfrir I " 

Siliiplt' 5irti]i, 

SiniffV i,*lin'..«*- of I'ilrh Sllflli'li'l.t 

rij-ij-iil' II-. t.«r Hull -h.. *n-;ir mill rUv ulct.liiiL 

I J. i:i .iinli,' t. I.I .■;;n jl I p...' - ^ . i: V1..I i|, .,i-,| hit iiiiy ^Itlri)..!. 

Ik iii ik. IIII }lu <1 <<uiH-i->. ; lulu Ut.' r, tiii«iii]uic iiitfrr* 
<iu Il l .liiiiil fi.r M'VMalliMnaiMl .irnln. 
I .M.i.tt.lnM. l.y.lroi-lilofaMk » t-THllK 

MitrUllr. .K ill !1 llllllitllH. 

KiliUI ..xiriu-r li..hlmiie- ilntrtttia.. 

FiMiil .-xTiii. I ttlii|tf*>r , 'A 

f luitl exlraici wild clierrv, , . , . ;{ 

Uiluleil akxthui :i •• 

I'hlutuCoriii I " 

EiaeaiiB of |wp|icruiiuU M niiniiua. 

Wrap tar. . ■ oonm. 

Btmini ■irttp Ut make. • 

- l*UHriii«feiitir\^' Kf.Ti 

Bolutlott* lor .lrl|i|ii:ii; rl.. rllin finii. i .fu;*' h ■ lir 
i:tM»> III hii'ti iiviiv liuppoti lij i.cc<ileiit«U> UruK*-'i«. 
Hii'odi'ii un<ii..,| i>y HiiiatMkra, Tba foUowiag li «lti!» 
rlv,'.^ii,i uill -iri|,)iflliuiirltlMat«B]amlBCll.wliJdila 

JU>I W lull I- iVullft^ ■ 

l>l-liil,-il wnler.... HOAe. 

.\li'oho) BM " 

<il>i-.Ti' 40 •• 

H ^ Jnifluorif iM'i>.l sn " 

lu tills the IK'HIlllve I«ll-i;ll.l br V.I.Wf i I l.I t" l.ivlli. to 

lift ut till* pitriirrn, then it ^llu■.^Ut Ij. trai.'.),.ri.-,: to a 
<l|j«Ii 111 rti'aii wulrr. ulu-u it ritli ti<- r.-n Ills riiii\..|| 
(roll) thr iilti^x with a s"ft bru.lt, atiil '.r n bri.'n.il [.> i% 
»;hi>f (Ni.jiti'tl witli jr<'lMtiijt.. .\ij still ...I lH :r..r 
way 1. t«i .iiiiply ii-axr tlip iii-i.'iitiv«> in iIih *.i,.ii:iiii ^ill 
It lii'^'iiii* tit lift wpII tit till" iiirii.TJ*, th«'li rfd.iis.., -i|ui.,. 
j;, .!» t*l'''-t' '"*f ^-I'Miij w rittiir' f»;t5.fr li'iwi* -hl r.' it. .-,iiil 

1. 1 .. \..-> -III. II II I . til. ■,,f,|i.-/ 1,1 .V III. -Ill.sl lunl Willi 

I- tl... iiliii iL-i-! Ill- m.i M|. 1. -il r.: .., , |,..,ii t'la.~» 
t-«K»l,-.t 'AIUI i£,-liinii.. wtifii th. imli.r l ii,\ h. lift,.,!. 
If lh,- iil.-vilii.lli,. ,,i.Mll. il Ir-i III l!i.. ..iliLS... K. I 111 1. in i. 
uht«lMt-.| w tiM'h I. V. I y HI 1. 1. Ill r I, i ?i.tt p |i i ij. is- a i.r.> 
prii-fur* at ti,'!.. fur t i,^iiri;ln*: U(?»rallveii lij t-.s l.-ij> ii ij. .il 

ilK'niiii If I |i.i»ilfruralUillaraiallaBiinr<|uirr.i. i m- 

lUttV (J..- i II M III,' tif — 

Si' iiiim II i.ii.ijt- I'iti ("IIL 

("il-i.- iV.-mI iUU " 

IHn'n-liii^ itii- I'l l... ,|i.vil>.-.| in 1 IMH' ,.. ,'. of wutcr. It 
I., lif I't.uiM'. tii-r'liU'M tit |ioiiu uut tikat the eoluilon 
^ivrii jiiiovi- iiiu:.! twaiomliBan India rBMar botlla, 
iir Oil.' nrii (M.vi'd InaMa wltb paraWn wai.— Pbanna- 

r.'iitical Journal. 

ToatafBath,— A iww IohIiik lx«th wax fvtvutljr rUK> 
IRMfd at <Mw of iImi liODdtMi pliolt'vraphii; Kiciriipa fur 
prla1iuuH!hli>rl<i)^ ixpvr. Ihv itrval aJvantaei- uf irbich, 
il waa Mitil. u'lu avoldaiitr« of all duiiUif toninir. 

II b an uiivn qix-xliou «l>«'hrr it can afluallr bacallad 
a hMiiuK iMIli In tlh^ ulrk'ily aem-iiltHl rmlinit of tba 
wurdn. Wv liavF alan} > liillivrto a«w|>tnl an a dafla^ 
iMHi of the word toning 1h«* rk-plarcnu'iii of part nf the 

filvrr ilUBf^- bjr (^»ld mlurrd from till' Inhlir..' »>hlflolt 
bv thr ilfHiblif dc«t>iup4MiitiuQ uf th(^ uii.'i.i.s i-hlortilt. 
f(>nup«l in th4' liath by- tin* nfliolt uf tin. i,U:,|.n.. piilt 
mi tb(» anrw riiloridi'.' In tin. h»^w bulb, which, by the 
by(». wtll iM^t ki'i^p, iii<> ei-tiii u ib'|Hi^it«'<l thiiu llitf 'batb 
by thr nrtii.ii tin. .Alt loriiiatM «>f .o«ln. and tbrri* is 
IH) <iul<l.l>- litA-THnjiowUiiiii Ttie Actllul foriuulu rt'coui 
luiriiiloi I" 

Swliniu furiuatv. i i gm. 

«wUl ablorhia 0-a '* 

UMIUcd water. ttMa.*. 

Or. 

Platjtnmi |i«-ni'bloHde' IV'J" ltiii 

S..iiLi]ii] fnriuBtt' 7i. 

iriiiif ih'hI ... i T'. r. .'. 

I list liii'tl water , . 1 iii^l 

TIm- pliut* 11111*1 III' tniniHr>r'l l ir fiv.' Iliurllr- in % 

IK-r I't'itf. M.lniiuii i'( Mill «ni| ibt-ii irimi.icm-'d ilirf^'t to 
ibi> lunlnii ImiIi.— I'liafinaceiilical JuuroaL 

BMMClabbi and ibi Pt ap Ma Ueaa— Pare btnaoitlohiii 
it a bi:bi lo bri«k-icd ennrtallina pomiar, wbteh. «I- 
|HH>vd lu ihr air, daibcuia Ktllc dna la (onuatloa of 
ineltiinnogtubiD. AanMiUni lo Ooott, it* wrillMlltv to 
8 U> 10 [M^^ oanl. in mtor, lata S par eant, io aitOlM, 4 
par crnt. in whila wina. It par aant. in nd ^Kiuti 
aiMltioo of aly ieai i u inarwuwn lt« roliibllity. Aaaullior 
Rivw tha Mtowinf foraialat ior phanaaoMtlMl |W». 
pamllona-Vtaiaia bonnclnMiii : HaiiMMlaMii. aD; 
vlni albl, IJMl A ablnpimolal of this wiiia ooaiafani 
•-a SnaiHua «r hBOMglaMB. SjrraiaM bmnaRtobia; 
Ha<aciiriirtilB.M te ba Napcaded in equal lawia af 
cold water. HIrait ilnipL. UWH A labhopoantnl aan* 
tahi8lM»iRaiaNMaf bMMKhHita. MitirbMBn^blai : 
HipuiacliiMH,4» araaiMMai aqas dntlL. Hft arvap. 
cart. aumiM., 4lH; linN. nun*. WN. Plhiha liBawi- 
iclubini: MabaaauniHMtnf taHuonluliia with tlw ad- 
dithaii «f riyaadii awl vatar and vira|inmt» ■» t lir nm- 
■•M<niev« an fitracL Add v(Hpiai>i aiid ndl <mii into 
pPli aaafc of wMdi vocUina ft m 

•- Bi*iiL,ta 
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THE ALETili^KAMA. 

TlIK priiM'ifilcii of tlic 9ynlht*wi« nf iiiotKm by phut^K- 
ffTAphy hftvr l><>m aiiilinritHtivcly Mtt fort li* by Mr. 
MAri*y. It •ufIl<Ti*N t<» |NtM in tb<> fi*cuit <>f a [»roji>i*^iM*ik 
nb}4H'tiv<' A jtfifir* of iiimt;i*» that hUi'i**^! one Auorlit>r 
IhroiikcU A (*iii)tiriih>ii»> iiKicdiii, »'4irti tiiiAtf*' bi>liitr liliiiu- 
Irii«t4>ir only wh^it It iK liiiiit4»VA)>l»', iiiitl tfu* >uh)ititii1i<Mi 
bt'iiiie *'tT4'rt<Ml tliirliitf till' iwrhMof »u|>pr«'««ii>ii of tliv 
Itirht. lI|MMitbi> uiiolt*. the K-refti i» nlt»''rik»t^ty lltcht 
niitl (Urk, Allhmitfh. iwt A irntiHtKiiieiMe of the |»ertil'>T- 
Mirfitf liimliioiiH iiupr^wtoim ii|k>ii the rt>flitA. the eye 
luu lb*' »*ctiHatjiitr i.A a roiiliiiuuii!> illiiiiiliiAttoii, xUrrr 
ti<*rt*rthi*ltMt>i fit(>tH a irl»rt* frtHU and ilAiteiUK' tlit* 
luuurtt llMtt i]i%'»*«iH it of t\iv tttabthty itfi-t^^Miry aiuI 
|mHlticc^ A true fntftfue in tbe tiperlAtor. ><»ite of Ibr 
iiunirnMiv MMxleK nf i*hieiuiit<icTiipli» {wliirb UifTfruiLly 
in the iiHH'liAtilcnl itrmtireuiienls riuplovfil fur obtnin 
inn tlxt iiio<ii»ii c»f (hv fihiit apftmni lu bt* frve fruiu ibiD 
i^Ip€^rf«;tion. So it t* iu an rnlirely thfTeretit ni'tdfnf 
prnri>tbin> that we are K^^iiif^ to llud on uris^iiutl »j1u 
tion of th« nn»b!firii- 

Ti»o aJetnoruuiA. deviMn) by Me«tr<. Hortirr ai3d 



principle uf unkuIat uiirrun, glvr riw to a |>Amllel, 
rvrtaiifTuLar. virtual imiure rrrer>»«d with respect to th«* 
liuiure that wuulil be produeeil upou aii otiiiuary 
Kingle niirn^r. aikI one of the axim of »ymnietry tit 
whieh e«n4!tly et>iiicide« with tbe ralATV mxi» of tbi*'»y»- 
tew. It folltiwii tbAt whike thn ikegativ-**, nuriei) atonic 
eirculArly by the drum, i» iiicivinf? rapidly. Ibi iiium« lit, 
oil the oniitrnry, iiniitovAblo »(Ktii tb« axIm. If a pro- 
jMTtiou ctb^tiv<> bt> Kitualml At a proiM>r dutanr^ fn>in 
tbe All* of tike nyiiionL, th» iiun^rf will appear iinuio^-- 
Able ii|ion the nrreen. hi re«l)ty. ihlt> 1h nut wholly the 
cAMi, for tb« axIh of oyDMiiWry' of the iiuHjre whleh 
eoiitoundeil with the ib;l« of rotAtloii akHie imufcov- 
Able. while tUb other |KArl« of the iniaic^ undfri:«> a 
iCfiHirAl rockinif motion Around tb« nald Imiriu^ublf 
nxfo of ^yrniii*'rry. >VvertlielmB. when the Auule uf 
aiupllladf of tb*< rotar>' luuliuu b tiufBcimtly ferbleaiiil 
tUtv» uol excerd ^Ay a frw deirreea, tbe iiuaiie, ile^pite 
tt« ruckhifc iiiMtiiiii. Duiy be eonsiden-d ah prActK-'uily 
iuiiuuvabit*. No- • 4^ hits. 1 will aJIuv the luuuuyrr <if 
tbe ru>» to be undrr>t<KK] perfectly. The (lencil of 
lii;bt eiuniiatini; front the oi>udenM*r. C Iravenies the 
djAphrBKOi. /> (tbe rule uf which ve aluUl »er further 




Fio. I. -THE ALBTHORAUA. 

1, Amuiiprmeut of tbeapparatu- furcauoiiiK the cineniatoKrAplile 
ImuuI tu pass before a iwncil of ligbt. 3. Dinwtiou uf tlw imyft. 



Cherl-Roikf«eAU, ix an apparatn* dMisnnl for takitur 
Aiid proM'tbtic ein^iiiAtuarrMpliic vlvw*. It U b«iied 
UfHui A prt(ii'ipi)' fiiiirrly difTePeiit fr^iin the on** thnt 
we lia^f juM iiieulloued. The film. IliHteta*! of bAviiitf 
AU interrupCeil inotioti. hiL« u oon(tiiii<iu« (*n« ; And tb>- 
M'reen, iiiBleAd of b»vhiK iwriod* uf )li:ht ami ilarkin^tt, 
ia illuiitiimtml in a pernuineitl nmiiiter byihe buutce*. 
wiiich »ul>Ntitute theiUMtlTeB for one another, not In 
thtfir totAlily, but lu n ixiAuuer (LuU UilghC b« called 



I aloncK and luertii the strip of film applied to the dnini 
I at TT. Tbe inuure formed b reflecteil twioe at ri|elit 

Anele« And falU into ttie prcijretinn ob)4*ctive. whirli. 

In turn, Hfiulii it to thi> Kenton aftt^r a new rediMctiiin, 
iTotbia effect, the two binm^ of tbe objt>trtive ar« ar 

ratki:ed nprm a »p4H.Mnl uionntinir. the bottom of which 

r«Teive« A mlrereil iiiirrnr 
Tbe likreiitorft limit tha liiinlnncu pencil by tiieaiiM of 

A dlAphragni. A ftothAt only a part of Xhv rirlp of Uliu. 




PlO. 2.— Ponimtion of the liiiiiKv In tho Alolhnraiua 
wlivn an Entire luiasi> is iu (tie I'Mioll of Li|tht. 

coraplnnenury aiul tbac ooiuUtuttia Ibe origloiilUy ol 

A iiirlnllii^drum, J (l-'lir li. inouuCMl upon uiulc. T. 
!• rnrnnl aloiitr in a raii^il roUry ludticHi. Il» rale i> lo 
rnii»> tli« cinL-iiialui.'mpliK' llliii to (uuu More an iu 
K'lini |K-nFil »( lif;lit liiriiinhtsi by an ■■li'rtrm urr., C. 

'I'lix ttliu. wounil aruiiiKl u iKtlilMn It. piixMit arouud 
attn1>i<>r (>iii>. K, afirr niiiiiitiir over I}m< ■Iniiii like n 
trHi>Kiiii»ii>ii iK'lt. It M. im uiKithrr hani). eiiulnl ii[iau 
Ihr <lruui liv twth tlmt ciiicnL'f oilli the |»Tf<iratiiin». 

Tlw i'lmHiit«T.'iii-» <i( tli«!>lr uvrr whirli thi- ttliii 

|^alt'*•^ iH pn>vUU'ii with u writ'f -tf Kiimll tt|W»rtur« 
u«ittli eai-li lioait". fonoriiirk'ally »illi tin- >.iirfu«> nf 
llivilruiii Ihrrv i> titouiitnl n ^hwot aiiKUlar nilrrnrH 
M|ual III iiuiiilM'r r<» that *>t tUv tiperlurv^, hikI tii«liiiMl 
at .nn A:ii;lf nf W) with rr»iM*ft In mch ulher, 

I'iKler >Ufli <M>lullll(l■■^ iivrrv iK'ailivr coiiilne 
one ol tlie aperlurvb iu Uiv drum will, by viituv u' tl>i' 




manner, and not in th#*lr totality. «» in the eineuinto* 
icrapb. This proooa* coiiipletelv *uf^reMe(» ilwi aciii- 
tilUtfcon due to the Altertiate lliebtlDir and darken- 
ing of the screen. It ikfrniliH uf ret-ATiJiuie tlie pA4>»a«r«' 
of tl>e ftuMfTeih without ttH l>elii|C|HMi)ible to (>errelve uit;' 
lnf«>mipiloii. 

In thb< Mute, the Aletboriiuia (XMivtituteit a ■yiilhe^t- 
ical uti))>Anitut< wliUfb M*ifmtt to |>imm*iu Keitaine a4jVHiit' 
a^w o%'er thtMr thai have been bnmirht oat up t<* the 
preM*nt. Mon^tvrr. aittnt tiw riiieiuatoi;rapliir utrip I* 
. nut fiubwitlr'l tu no iiiti^nuitteiit traetlnn or rejifntevl 
frle1i4>n. it in juwured of a mueh longer prenervation. 

Further, tbcrt* is noltiini; to previMtt tbe aletbomiilA 
frcHU brluK UN-xI lis a ri'ifintennff A|i[HkrAliu. To thf« 
<*ffpet. it «oniil only nm-ritMiry to proriile It witli a 
'S[>eeiAl ftliutler eonitiittinff of adrtini ptaeiMt within tbe 
j onti alreailv mentioned. Withoiil eiiterinc IntothiM^- 
rrtirul expbuuttionK, whieb would leAil ii9 too far, lc*t it 
!»n(ne»> to «ay that in thlii caM> the druni wmiUI be fur- 
! nthhrnl with narntw Khtfr In nuiut>er e(|U&l to a tliiri) of 
that of the rompartineiit« of the pnricl|ial drum. The 
»hatt«r drum would Im* ouiitn^lle^l bv a Irahi of peartuiT" 
and revolve three liuiw faster than the priuclpjfcJ 
'ituiD. 

ill tl>e aplMUntUK thai we hare deaertbed, not uiily M 
A perfeet snarpiieaa of the illu^^<w acquired, but tlierv 
have be«>n obtained with it two rr^ultM of vrry $:r^ml 
im|N>rtaur>e— an increiue in the nuuilH'rof nef^atires iti 
a unit uf tiiiH^ani] irreat »pei*d in tlie working of tlie 
»hntter. It t> w-rJI known, in faet. that in tbeeiiieiua- 
t<i^aph it U difllenlt. on account of ttte f>co|>|iiti(r and 
Martinffof the i»trip nf flliii, to exct^l fruni flftwn to 
twenty ne(tAti%'e« iH*r »e«>iMl, 

Kve*i admlttitiif twt'iity rtveii«'irAtlvefi |ier«««>Dd. and 
A difk of Hbirh the aiN'rtiir** In a MuatTer of the clrcani- 
ferenee. ibeduratiuti of tbe ek|M»^urv will twi exce«>«) 
,Jiof u heeoiid: aiul thin In ulHoilntf ly inadr^piale for 
an appnmtu* drT>icntnt e>>|)erittlly for a rt^imdueliuii of 
rapid luutiuiiB. With the aletburaiua. tnure than two 
thouMiiid netTAlireK one inch iu bei^^bt can be luiMie to 
(MNi p«fr M^Mind. 

Filially, tlie eont inuou* niotitm <^ tbe film pertuits uf 
inrrra»lit^ thn »ize of tbf priiuary niiA^'m without any 
diflleulty. Then* i*. \ivrv likf>wi»4) an intere^tine point, 
for cbr vniAll >ue of the iiuntr***. prevrntii tbe obtnin 
inf: of a«ii>quntr pnijerlMkUK. tMTjiUKe of the too ftrent 
eiilartTi-iufiit that uin^t lx< 4<niploy*>d. 

A» MMiv iw >wn fnmi thr aiMtVf brief dewrlption, 
Mewrh Sjortler and rhen-ltoit'-''»'air* fnii:eniMni> AprMirn- 
lu* tipe'iiii up a new flrld for ciiieiiuiti>i;rapby. whli'b, 
einee lt« orlielu, luia made no appreciable pffv|<r««8i — La 
XaluriK 

CAUBK OF BRUillTXKSS IX WELSBACU 
MANTI.I-^*. 

A Nt'Mimii of theorii>« havi* been pm|>o*»ed tn Aocniint 
for the Mi<'nuil»^fent pn>pfrtlHA of maittl*^, all of whkb 
liavr tb^'ir aillifreiilM and itlK-rntervv The inure can- 
tiouR H'ati* the pb«>iK>uieti04i h« b**lnic h pro|>crty. mijiI 
(;o no furlb<T There areotbrm, hitueVcr. who rlaini 
a catalytic aelioii. or Miy it ix due to bitch t*-m|M>rnl(ire. 
or due to a phiute of cumbu»tlou, aud ku uu. until the 
liuinblr fttitdml M^areely known whether lie renlly 
knows wbttt be d<Mr9 know. Ami then. aKuiti. it i' 
eluiiiicMl that the ineandrvcrnt oxides [>u^s<rtl» tlie pro- 
|>erty of alttTiitt; tbr wavf ]iu« of U^ht, a llHH>ry iid' 
vaiicxMl Arftt by S'ii-hoU and Sitnw to riplaln tlie ineaii- 
deAceneeof oxide of zine. Iai i 'bAt4*lier and t>. Houdart). 
in the ('om|>t(>K Ketidui*, havi» lately ifiven the re«ult^ 
of tbeir inv*vtlffatM>nf> in ibU direction, elaiiuintc that 
the litfht in confined prliieiiiully to tli« region of the 
Kfiectruut. I e. betwe«>n reil and bhie. the luiulitoUH 
yleh) varying H tl).- ■•.i)i>r- itti<l tti** ti>iii|M'ratnrp, In 
eK|>erlinei>llnff h u . i- -.' --nr.*. hy plarlnif 
them U|M>n 11h' >• the name, and 

euuiparing the i" n - i>i.t n- i v-irh ihe lnuiinoot» 
intemutyof iiieKiun plalinum. (hey ubtulne«l lb« fol- 
lowing; re«ult« : 



■utouiKC. btg. (ivl. 

ritttinulu l.SUO tliWTi i>im> fltm 

I-Vrrieoxld* l.WW IMllS tltMHH Oi»iM 

Auer uianlle. I.WM) 0 iCi) « 193 0 TSi 

TlH.num oxide. . . . I.SW) U (1 0J4 • «W 

iVriumoxide . 1.110 OOIS 0W7 »>-*>n 

I raniuiu oxide.... l.UTO (I0(t3 0 0015 

UiulbAimiu uxide.. I.IUO 0 (MO 0 OOI 



TlteHitetniwraturoiiAreiiitirh below thoM* soinetituen 
clAinied. Uunle. for example, ctalining about 3,0i)0* 
Cent. Tbe authorn vtate that at a krlvHrteiniH^rAture 
tbe brilliancy it* the f^ante wbxilker tli4' iDcandeftcent 
Hubtitanoe Ih heated In the burning itawn ur In the hot 
caaeii alreitdy hurned. The tein|irratur*' retpilreil for 
iiinaudeHcence iH lint uiucb tibovt? ihnt 4»l the tiifAnde*^ 
cent purticteB iu ail onlinary irtu* flame, or. In round 
number*, about 1.6» LVnl. tIt.OiiO Kah i To deter- 
mine tbiv tt^mperatu^e. tlir bjE^ht from an Auer luatiile 
wiui compared with a portion of Ibe name material 

fk laced on the Muplu of the cleclrio pyrometer. Tbe 
ullowing wore the rceculta obtained : 



Fio. FomiAtioo of the CompleineiiLarv Ima«co of 
Ibe Alethorania when two FortionMuf N«l«[bbohnir 
Imai^eu are m tlie PMnctl of Light. 

equal to the dimeuBionH of one of the unage«, vhall be 
ltgbti*d. On thi«acct>»nt. iwoc»M*«' preeent theiuwlvwi : 
Ktther th4! aiwrtun* of the drum wdl I>e •'xacHy oppo 
»lte ttiat of the diaphriurm.* or 4*li!e tbe drum, havmg 
contlnuptl It* mntioii vFis'. 3). wlllcaum' two portions of 
tbe neliih boring iuuuTM. A B and A B. to l>e lUmnin 
ated. \Ver» the diaphragm nufUcieutly open to un 
uuwk A B and A It Miuuiltaneouvly. we %bould hare 
two »up»>rpneed liuageK, a ob Aiid a'ub , npt^n tike 
axiB : but since It i» int4'ntionail}r n-ducetl. we iihall««t 
upon the Hcreen only the partx, a o and iti>, each bi'long- 
ing to a dtfTerent negattre, although cunstltuttng a 
••ing-le and L<oiiipiet4i >liuage of the subject re]jr«*«>nte«l 
Tlie imaget* are therefi»n» replaced iu a cumpleiuentary 

• ntm ta*' rmm rvtm-mtad (ii Fir. ft Tke Itnw. A B. lllamllMlOTi k» 
fM UAMlUw. tar at i^uii Ibc uli al tl w 6 tai be i 

Ui .-^ taaiLrtJ, 



-HL-laUT« IiinAiMM IOtcaMy.-« 

IttV. <VuL HmI. Orn^ Bluu. 

MantUi to be found. O-SH 0-4:! 0 41 

f 1.10(1 011033 0IWI7 013013 

Coating on th»r I l,niKl 01)10 0031 0030 

lUUKJOUpluu... 1 1>V}0 Olio 0-3S0 0 170 

I 1.7O0 0-850 O-TW 0 400 



Hy compariitun. therefore, it will b«i rmtn that the 
temperature uf th*- mantle umM have varied betweeu 
1,.MH)' (Vnl. aud 1.710 Ont,. ilepeiiding ufKin the color 
of radiation utilized. TbfV eunclude a* follow* ; '*Tlh? 
mantle in c(uu|Km*d of a material of wliM-h the einiwi v« 
IMtwer at it* wurking t«*ni(ieniture differs for ItH dllTer- 
eiit roiliatinnii, and In. benoe, at leant at IhlM tempera- 
lure, what i* called a cxdnrfd boily. Il» goml yield 
reeultii from its great tnutMtire [tower being In the 
ni<ighborhr>o<i of unity near l>lue. gre^n. and yellow, 
and much leM for red, ant) pmbably Htilt letui fur hifm 
re<l. The prn|iortion of radiated energy which la Tlai- 
blt» to, theref<»rv» Tery grvMtr 
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TIIK <rilRYSA.VTIiRUrM "WHAT Mo! 

" WiUT iMi ! " htv- Ittug. ilriHi|iitiK. tubiilHr rny-llurot- 
tlinC iMirl 111 the ti|i*> : mihI II in riirUMi- (<» froiu rlie 
|IUioCrAiliiii iif llirl>utK civni (hat thit «h«rn4.'trri*>tic 
in f|iilrv< f^vliU'Mi iiimifiHiiifly iltf fl'trt-l* eiiifruv fnnu 
tilt- rt(tw«>r ti«*H<l, aiMl brfore tltey Lave iuM|i)irvU a fUtb 
piirt iif tWir Ifhinli. 

Ill "Wtuit Uu!"tlie floreU anr long tnbiHt, »oinr 



Till* rnnt in whidi thryarc mrriiNl ui*> l»uilt piiti«rnf 
vt(hm1 nr iron anil ivxpuiIj)** mt orilinAry I'totl i-.\r w|t|i & 
liUiTf* rratf* oti tii|k TIh* rfiitrut |mi|ii*I of ili** i>lilf-" of 
til** car drop ilowit ami form an Inrlliifil wnlk Uy u hli'h 
tli«* fl«<|>lmti( riit«<r'> nr IftiVfn tlte car. It in riirioiiHtii 
watch tht* ele|ihaiit« ftitt^ thfir fiMiveyaur**. A ni|>f 
in faxtcuiHl to (iii« of 11m* ««l«|i|iHlit^« fnrflftrvi aiul a iiiiiu- 
bvr uf iiatiri-K liaiit uii thU n»j«c. ainl a tnttie rlrphaiit. 
which haN tvot beru deiiuilrtl uf JiU lufkn. ai«i»U the 




CHRYHANTHBUCM **WHAT HO! "-COLOR OP FU)W£R YKLU)W AND RED. 



■proadiriK at ri|tbt anirlM, o(h«ni morv or 1«imi mndii- 
luiiH Tnp Pti^v-nriv* of nnr *|iaoi» bare rnrwpplipii ih#» 
artNttonhow marf of th«' l:ktror than of tlit> ronikpr. 
Hut t\w rurloiiH point l>otAnii>nlly iK that the r<><vpUicl4> 
l« quit* di-vaiil of thi» hriirt* TIip iir^KHnc** or tb** 
iilificnct* of thp]^ hrACtH will |in>hal>|y im^I tiollwil hr 
the oniiinArv cultivator. iinlenN hLi^aU^otloii heilmwn to 
It. bur f or t W botanitit \Ur'>4* (>«riillAriti«4 will lie oihi- 
9Ulert*i1 a« of fCTeater Impoftaiicv timii tlii* variation In 
the form of ilh> rurolln^. Tlierv 1^ apparfhtly cimi- 
6iiJvrahl« rartati'iii hi llii* «ixe uf ilitw braota Ui differ- 
rut varlecle*.— Tbv Uard«u«*ni' Cliruniule. 

THE ELEPHANT IN INDIA. 

TiiK rlc^pbant In India ii sucb a upfftil wrraut (bat 
won the railways havmpeeiai facilitie* for tranii|Kirt- 
liiK «U>pbants from mu> part of tlw oouiitry to another. 



Hpphant In thi» mar, nndcinff him with hia tunkii. Thr 
f^li^phant ttMt* th«» binirml door of tb«i rar rjtrvfully tip- 
forp hp will ronncnt tnjharc hinu^lf pulU'il mtn\ nrmldist 
mto It. A« mitfhc bp t'i|>prt<*4i. thp p]t>pliantH wliich a'P 
t\t>w tn captivity arp frrnatly arraiil of thp railway, anil 
thpv rertil th*" air with th»»lr iruiiipptmif Th4M'ar« ar<> 
built of old rallt and p|T«>cciially provpnt th^ elephaiitit 
from iDjurlDft «*lther tkwnia^lvM or the railway iH>r> 

VsiltB. 

Wb^n tlw Hfpluiot4 are to b«< traikdi^rted by sea, 
(h(^y art* arcureil by a strotiK ttline and arv lowered ODto 
a rnSX to hv eonvr^yed to a t)t4*uiutfr KMplianU ar« 
spltfiidUl »wium4>r*aud will Mwim fo« ftii oreiiebt tulles 
without rt*>l. Wbpti tb«> vtirAiuifr retw-'litn]. the vie- 
pbaiits are haul<Hl up o^'er 1ti« MtJe with the aid uf the 
vliiiifr and a iMlnljiii; eiiirtne. It in itu oiiiiple taitk t« 
lran»|»urt theBe huK<^ bm-^tH. tui ibey welirh ahuust three 
toiia. There luu» b<rt*u much eiaioreratioii of tlieaturtM 



of the Ikeiffht of llie Indian drptuuit. The latent rie- 
phntit wliH'b ba^ iMfn mi'ii»ured in theA4*»b wa* 10 f<vt 
7<y hii'hcti hiifb at thenbouldcr. Aii4>l4<phiint will carry 
ttN 4»ttn fixxl (or n loni: titnr. Our » iit;riiviiiie t>hoW)i an 
elephant carrylii;,'n Pulnn ra iialin f«> »^at at iin lelnurv, 
Kor o:ir «TiKrnrini;» ai<i) ilit> ftireifoliii; pnrtlculaxi W0 
are iudeblc«t to The ].<iiiidon Kraiihic. 

A SHORT Hlsr<-»RY OK SCIKNTIFIO 
INSTKI'^'TION.- 



Title twt» a^blrcMtp* by my colUa^iPti Profii Jadd 
niiil Kobvrth Aiuit'n have drawn Hitenilun to the iprii- 
pral history of nur (N'lleifeand the tM.-«lU of one |i>arl of 
our oricntiiiiitiiiij. 1 pn■|lo^e to deal with another (wt, 
thecuiiviilrraiUin of vi hicli l*>of very t:r«'tit inifMirtaiice at 
the pre-eiit tiinr. for wr are in one of ihoM> isliicnitonal 
luovriiieiii* which sprlni; Mp Inom time to timi-* and 
BMillkl the procvefiK of eivilujitU»n. TIm* tiumtlon of a 
l«Ach)n»; univrr>ily in Ibr hirire^t city In the vurld. 
M*condar>' ediicatkm, and vi called tcehnical <>durjitlon 
arc now occiipyini; uirn'ii iuttid«. 

At the bef^iiininf; it i% iiui>crativ« that I nhoii^l call 
your attention to the fact tlint tin- »tern tKHH-Mntlf** nf 
the hnman race have Im^o tbr origin of nil branrhvM nf 
Klenc^ and Icarninff ; that all Hi-r>aUed eiliicatlonal 
moveinfiitk havp bwn tHkM>d upot> ili*< actual retiuir**- 
in«nt« of (he time, There ttio never been an eiliica- 
tlotial mov^emetit for leMrnliivV miKp ; (Hit of i>»nnie 
tlM^re have alwavH lieen MiidieN niul ^tudelltll apart 
frmn any of tbf^e cenernl iiHiveiiH*iti*i to which I ntu 
ealltiif; atlenlinn ; otill we have to r^Miir down 1o the 
liiiieii of IxMiiH t^uatorze Itrfnre the »lut|> i>f the umdefoi. 
the inline itiutile. wiu recoKiiiz'Hl aH a luader of nation- 
al ccniceni. 

It i:» prrhaciN the nH>re iifce^Mit^- to in^ift n|>ofli »lcm 
nrcr-ixity m uchi); the <Hitrtii of learning. lH*cjtu«(* it is 
HO difllciilt for UB now to put ounicUm in the plnci* nf 
tbo5M< early rrprf-»i-ntative> of our race that hail to face 
ttw probknu of life anions condilkoninpt of which lIu'V 
well* profouiMlly ignorant ; when ni^bt meant death*: 
when there wan no certainty that the sun would rlaeon 
theuiormw ; whfu tlve (rrtiwib of a plant from iieeil 
wan «hrecoirnl)te*l ; when a yearly n>tum of »«aaonii 
iitiifbt ax wril t>e a miracle an a proof of a i>etiled onter 
uf idieitoiireiia ; when, thially. heliber cjhi»« nor efTi,*ct 
bad befii tracetl In the ot<er»tirinB of nature. 

1( §9 iluub(lf»M in coii-f^itieiice nf ttiid difKculty that 
MHue of live early race* hnvp liren rreditwl by aoiue 
autbum with a niiecial Inve of ab*trart m'ieivpe, of fci* 
eiice for itK own Mike ; bo f bat tbi^. and not Mem nece«- 
»ity, wan the nw>tire of Ibeir imniiriee. TIium we have 
been told that (be irhal«ltt'nnfi difTered from tliv oilier 
early rari'ft in having a predil<H*1ion for anlronomy, an- 
other deienninln^r factor beiiii; that the rast plainM iu 
that couiitr\' provider! them with a |*erfcrt horirxMi. 

The t\T%t historic ffliuifwes of tike »tiidy of astroimiuy 
we Ami animitc tlu* iKx-tph-* oceupylnn t'lie Nile VaJley 
aiHl (.'batdtcA. say mmmi H i*. 

Hut ihi*< ^tudv'had to ilo wirh the rtxinirrif the lenirth 
of (he year, ami the deternilnaiion nf thoM* times In it 
In which the varifHi> atrrHMilinnil n|»eratloiM hail to bo 
|M*rfnrim-^l. Thet-e wt-re t^btieil >>trM't|y to the Hue of 
The Nile In one country and of the biipbratee In the 
olber. All buiuan adi^'ity uiv* in fart tit^d up with tlie 
tuoveiQenta of (be»un. m<K>». and hiarsw These, then, 
became (he |;wlii uf (bu«e earl> |>ei>|>lcH. and the aii(rcin<»- 
iDCTM, the werw. were (be Or>t pnesiH; reverwl by the 
iwople bc«auM9 as interpreters of the celmtial jM»weni 
they were (he cui«ludian!» of the kuowifil^ which was 
the most neceiMnry for the pur|HMics of life. 

KudemuH of Rliixli's. (»ne of the priiicipaJ poplla of 
Aristotle, in hi» lli»tury of ij^iMnetry, attnhates the 
oH(Cin of (Tcoiifcelry to th« Kicyptians, " who were ohliic- 
ed to inv<>nt it in'ord<*r to r«iMor«* tlkP lAnduiarks wlii«>b 
bail lM*en destmyed by rhn Inundation nf the Nile." aiitl 
oliherves that " It Is tiy no m«ianH xtraoire that the in- 
vention of theaclennvi (•hould have orlkcmateil In prac- 
tical i»ep»t*"* TiM' new |.NHinietry vi\h bri^nuht fnnii 
K#?ypt to iir«*ei>« by Thak'H three hundred year» bef(»f" 
Aristotle wax born. 

When to H»tronuiuy and Kcoiuelry we aild tl»e ele- 
ni*u(*uf mediejueand »ur;r**ry. which II Is known were 
faialtiar to the anei^nt Kicyptlann. it w dl be cutioede«l 
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llMltwe Jin-. Ml tliiiw <«rl.v tiniwa. far? to fMw with ihr 
cnllinitloii i>r till- <imM iM>riil laraiH'hxf nt >eii>i>i->> 

Kow, altluMiirli iIm' t^vtil«*iicw Ih lfMTr**ASiii0 tUy )>y tiny 
tbnt Uwk seU-iiw «•» K):}'|>liiia ill it» orljrtn. «li#r<i i« 
no dmibt tliat lu uultivaltoti in <irft*^-»* nji- iii'*ri>t'i 
tvodwl, mmI tha< il w liiriri'ly >li'>rl'>|i^l <li> 
of the niaiit uarfot and prolifio wrirtr- on t>li)l<><^)ilty 
and Hrl^niM wlio hiu «T«r lired, Ari^Collf. wam If-tru In 
tliik fourth nmturf B. C. BVoiit hiiu, it lutiy Ih* f«ni«l, 
diit^Di a frnn^ral miic*ptlanof •en^icp hiii«iHl (in tAmi*r\-ti 
tinu iL« tli(T*TinK frotu Mp4>rlifu>iic. If you vri;<ti in ^fi 
ail Mi'ivnl th«llcieaO»Of tliit'.> rcml hiu vrriliuc" 

oil I'livBio and on th» Clii»<illiiitiriii ul Aniiu*i*- All 
•ouKbt In Arl«totl<* th« Imslx nf lcno«r|««liti>, bat lh«r 
onlvraad fait ptilloui|>hv ; Duuio call* Mu "(hawaitnr 
«( llMMe who koow.^' * 

Wbjr «n* Arlttolle to ouniful lo iraat Mlaaa» a« »<'tl 
MlpkOdtdplqp. with whldt hli uuubtr, Ptau^ haul <J>':ilt 
■hmwt MUtuively t 

Tha nnnwi-r to tlilaqanlUiD bafnMt failcrait tu our 
pnwnt <ubj<-nt. Tb* !•(• Uml vhaMrA In a iir. i; 
nant pa»it|{i'. «ngir«ila th»rwUKXn, and tha ular hbtory 
at Baron* >how>, I think, that fa* la right. 

" W« nnd that InM ax aarlT antioaa Meaiaa rich and 

KNMp«rona, k> diu phUoaopDyarlM amoiuc thaui, and 
idaoilDcd with tiw detadanMOt nwurlM moaporttr. 
la thoM ipltitJ M Jiy* of Summ wIim Fhito, Ariiiuitl*. 
aad StnovwM the rapmcotattvnof araat lahoola of 

M man- 
kind, QwMi WM • gm^ —MliMtt ria if and ucroao- 
tlla aataauiftttf : OMiiitli «ai tlw Mai M tha maou- 
Cactan of tuudwam; Aihn» thnt of InMirjr, ahlp- 
balldlnc and poUary. Tlic rii-h tu<-n of SiMaa and all 
ita fmcltfaau war* aoUToiy >-ii(;iu;vil in bade and emn- 
torra*. Tha Inamad alaas wwu tiui aooa of thoaa aid' 
um. and war* in nowtation of tliair aaeomnlalcil ax- 
p«Tl«ne« drrirad thraairh iiuiaatry and foralcn rvla 
tionK. Thalw ira» an ollnvrvhant 1 Ariirtotla inlwrltad 
wealth from hi« fathvr. who mivt a phvMnnn, h«t, 
•peudiitK It. Is IwIUivihI to havf mippoMsil hiiuoolf a* a 
druinri!)! till Phill|i a|>|"iiii(«d hlin tutor to^AlvxaiHler, 
Pluto a wsiUli wii» ittiwly di!riT«l from «oiiiuiFrr>e, iMul 
hia uinstfr, SotTatett. is *ajd to hatv l>t?*»n a m^iiIimot. 
Zeno. t<K». was a travrliii^r iu,*r''liatit. ArrlifUkHiM l9 
uerliapn lut eS(»|itiou. for he nnUl tu liav<< li««*n (^lo^- 
ly related to a |iriiKH* : bat if i*o. hi* b» the only priu<H*ly 
aiaeoirFrpr of »t:ieiire on rocorvL" 

In ancient (irf*nrr w ihc fliMMlof tbr Ant irrral i— -.- 

Intollmtnal ti.lr. Al.u ! it lu-virr touclKd llw shorn of inaitliiiHI, 
Woikti'rti Kuropr, iiut It uiuloubt4iilly miehml Koinp, 
anil thi^n* ruuat iiava br«n vptv much iiioro obMtrva- 
tion.\l Ki'iniuMi taiii^ht in thfi Roman »tuilia tlutn 
l{HiM'rftlly ju)iii;tnn, oth.-rwlw* how lu^nonnt (or Pliny, 
tli^ vAKt'piiblli* nrnrkK, tlitMr dvllitliiff liifliiooi'* carrliiil 
over un>l li»n*i fiMiii iM^yoml Itub-i'l MAuili»h t«i Sot;it- 

lail'I? In *o(U»' illri. 1; h- tSti'ir n|il,lirHti"itii4 i.f »4:ir'hi-f 

are a>i yet iiiii*')r|VD""'i| 

With tile full iif IIm' K'Jiii.,u Kiii(HPt> iHtlti »ciiM.ri* iiUil 
ptiS[ i*)iiphy «li<ip)i»'arei| for u while. Tlie !if--i ^v,\n- 

h;iil .."ome lilli-1 KiMie; il!i lust feeltirr ri[ipl -i i ri 

have hern repr»'*«*litevl ul lliia time Ibv ^Tiithml | 



The flrnt wavelet jll»lirte<I Ku4leinn<i' cenerulitill ii m 
lii<lt "the jrivfiition r.f tin- t,eierie4>« iiriffiiinte<l in prnt^ 
tiral neetU." iin-l tiinl ktiowiei);^e for it-* own «.»ke wii-, 
li,»t tile ili^li-iiiiliiln,; Ui-tnr Ttie year liail immmi tleCer 
Il1lnf«l, Htone ctrelei, ,'rer'l»-i! iiliiin«l ererywilere. nlnl 

flr^ nlfCVialiHl from 1h«>ut, iciviii;^ ri>>ti>^ of the loni;e«t 
ariil i<hort«ait ilayn. «► thnt Aj^tenltnre tta* nrovi..leil 
for, eir«n away from chnreli*,* anil the fe*tivala of the 
eliurvh. 

The «*rii;ttia1 tiwrof pfotietr)' «r4 not n»,|uireil away 
from (lie vnllcya of the N ile, Tigris, and KMphraten, 
urul. therefore, it la now iiirdietne and Hanc^y lliat 
eoiiie to ilir front h>r thia alleviation of human Uia. In 
th4* eUiTotitli MHtdry wa And Halento. rivmi to tie faOMHl 
thmngbnnt Eara^ ■> tha grtait tiwiheal sehool, foriu- 
ins itaalt inia tho An* oaiwnjty. And uieilimna did 
nut <>ih4uistaUthaa«lMO«taii|rt>t.for AtManlliitaiMd 



Witli I'l- !!• f. mini inn (bin ides apreiul lo Frulice 
in l.vm i«e llnil Hie Sl.ti.-. tJerierai of I lrleao» nii'lf"' 
iiilf I<i Krutiri.i II a .. v-. ■l one riinlrilMitiiill Mir it-?< 
in^nellre* (NM'l'''»iujsr i| III-*- I'Miir raeMinal'Irnienl i,ti|M'li 
• liertle* |^'Miil;ioiJlle^ el tC'' I" 1,'tlri^, en l'Hlte» vi|!e« »*l 

villiL^retc, pour rni»trui'ti-ia ile ia pntivr^- jenneaae <lu 
pUlt |>av«. et Miieiit t,>iiuj, i,-* per,-;* et llUTi'a, H lJ**tlie 
<l'uineiiLl4i, A envoyiir iin ilitj, i-ntanti, A I'l'inile. et A ei« 
laire Moent eiiiitraintu iMtr le* wicmeiir* et le* jii^*« Ot- 

Ulnalr*-*,*' 

Two y*«rw after llii* ■uKtrei'Iion. however, the re- 
lilrtuua warn broke out : the lunterial ItitrreoM of the 
vkfrical partv lui^l pretiuiuiuatr^l, the uew apirit waa 
cruahrd nttdir titr • 



I him to a iMton on " tha Mtaia of thlan" 
I nia«mUa attfaetiM bilaK ooa af Uw'*t 

ipiesttoa, 

Tbi« MaiMBf at fMmj» yiati d ia hr 
the eiudjraf tha law at HoHffBa ana w 

I'ariiL 

The full Rooi] mu» from the dl«turbaoe» of thv Arnh 
wave center by the rruaades, about the bearinnlne of 
Ifae twelflli oeiiliiry. Ader the Poiw hail ileolaml the 
"Holy War.~Williaai of Mnlineii.ury teli» u». "The 
iiinatuiitant iaiuoda and savage euuntriiM were inspired 
urith Uiia anient paaiion. The \Vel«hiuan left Ilia 
bnntiiif, tho ticniefaiaan hia fellovahip with vermin, 
lha Dan* hit drinking party, the Norwegian hia raw 
Aah," Raport haa it that In MM no lav Uian all mil- 
liana wan ia awnion alone mangr niadi to Paleaiine. 
Thta, no doafait, la an aumMatlop, bat H rafleeu the 
»x«ltaiiM>nt of th* tlai% and piapam oa br wbat bap- 
■wnnl when the erMiidwff nCwmd ; «t OtMB pata il,^ 



oar vm, wmqahik* 
MP an 
to tha 



wtdia Mw.ananar. 

WMl 



tii« western DatbMML 

ened with anew IHtMd tl 

. . . . A naw larvOT af ahidjr - - 

(mta It* aonlaat widt th* bmn aoliaiiad 

«t*llliaAdila(d,or Balh. hnoKbt baaktbalntiwU- 
went* oraibjMMl and juattwaiattaal islniak tnMB the 
ai Ootnava 



aebooli I 



Tita 



inaetiTitr af ihailil Barapa bnka mp Ilka lea 
maraann. WaMhwiat ItailwiliL aach aa 1 



BMDtal 



or Anaalm, m— wl Ma aad land to i|uaad tha oaw 
powerof knowladga, Tb* mnaplritaf — — - 
of inqnirt-, ol InnillaDe* with th* «M*r 
inankiiHi, either local or inlallaetnal. tha 



cliani^-of the Ilo 

tsi into c]oriral •*t'ln»lH, :hr iiiMr^ itijjKirtant t>i wt;i'-li 
wr-ri' III ti'nc ut!ii'fhirs] l»» tlu* rtiir-f I'lit lit-< Ini I* .■(itil iiji-u 
A«t<Ti*** ; auii It i» not thUlT^iilt to iiiiilfrKtAiitl why thi- 
»-iM' .iliir I'lT sj'ii*nt]flft triMtrtii>tt4>ii wo* criuliiJiliy ri*|>l.»i- 
t'..l by nil,' ti:.*rii flttitl f tr tlu' tmitiiun <'f prii'^t*, 

It "i* iiMt I-.. I..' ■.i-;-i.,l.-rf-! Jil ihiit I. ■■.■|i->-- -.triJotii 

thr« r'l-ur.-r i.f l-ji--i[i(- h.i'.i liriv.Mi ^inl [r.n.- i' .iTti'm^ 
th*ft^ wii* til t.'ii' \Vi-.-rrii liiiil S . .It I.f r !i ■ ■\ t r. itiir lf>, 



8oiUli IrAly— win 
l*i(ic (n:«.''io«» .n-H i>t"ii 
to Mi^*'iinr.iKri:ii ,111. 1 
Til'- ufxi '* !ii .-, it »' 
■ i-.ir •>v::i i int r> In 
irrr-iitt*--" lii>i;.:lr.. t 

,-li:iTl\-.iuui-t.) Ill- I 
cfillril til-' \'fMii'riinN_- 



\.--' 



llr. 



i! H • 



1.1- >)!;(>' ojH <4 tiitro(»t' .^i5i>*;vt ln-r 

■ ^i-ul .1 >*iu.ill ofi*-, l\m\ itMirifc'iii in 
:h'' .'iarhTfi wtitury Kmi,;7!1ii<I wittat 

>■!.■»' n . Ul luiM" 1 1 -i.iil iii:i( t(.*rw. 
ul. ir-< "f : Il ' r:i"ii. U * iii. ^•-tiiTiill v 
Kft 1-'. t Ijf rii' IS', ftuiifit ■.vrif.rr <tr 



In- 



■. wai burn in'.^r .M'CilfA*.- 
h;>- lifii i:i t lu' i!i':iuii-'li'7i- 



Miita 



t;::i. 



•Ii..-r.- 



l! • 



iiiul 

ililV 



wtur.' flu- t;i v.- .rv of .1 iir ir*- iiiiil .iiul ijut I'ltt. l>ilt t n'.\t»»o* 
• M. iiLf ti.ii m-o? 'i-r r. iM Huy, I'hr ptioli >;;y. arttU 

hi. ijii'iii.i |ihiltJiviipi,y, L:riinirniir. rtit-r-iru*, i»«»ptry. 



. tiMi dmm hmM 

4.*ktrifit*nilniii toth«tainbof llaLoiid, rrowdtnl ihAnjMiii 
with ihmiMnds of ycninn icholan hurrying t'> tUm efao- 
jKHi MpaM whw XfthfTn WWP9 ffftthprt"! tJitf4't|i*^r." 

KtuUltiiii cvnpml*> WM th« tenii Ami Applimi to n 
l«rtf^ 4*tiiii?Atl(HMil renter wlK>n* Ih^rv va» • gmUl nf 
UiaMr«'DK ahiJ wtillher MmlentA A'tcked frofn lul {iiirtA, 
At r|)e> Ix-ieintiiiiK (kf tlit* lhirt**«'mh p*ot«ry ihflhrv^- 
tiriiii'l|<«l <lu>ll» w*rv Parin. Rit^kurm aiii! t*Alet««». 
wlwrt* iluHJl4»e.'y nu»1 nrtn, liiw aihI im-ilicUit". Aud Utwli- 
clne atuiool hy iHi ir. ucrt- lanuhl rt*^^r^■ti^e^y ; the**' 
vreolually dcvrl-nH-.l into iht- !ir>i (niivvnittt^.f 

Enidttttl wliloiftr^ iciirluTiM in tliinifuiKl'* nt I*urie» 
muiiii the Hminiof Wlllmru of t 'Imrnpfuux ur Abflitn]. 
wht-rv Ihejr loiik Ibeir iiIh-im* tt* (mu* i tf I hi* ' nut iotm " of 
whi-.'li llic irrcjtl uiifUll*' Htr<' i'nivi.-n'ity uf Vnritt wa* 
I'-inniwMtiHL 

\V<- hnvi? only to <lo with the Arl^ (iifultr of tlii« 
Cnivrr^itv. We Ami tbiU the aubjmst iuiit(«r of the 
lilK-ral ciliieatlDa of Uui miikllt aim Uifff«dcall with 
vanrii vi-ry uttte fhmtlwt tanght inthvKlMMil* «f w- 

rli-ljt Idimr. 

Till! Wl rulItNl 'Iftrtlitnif,*' t*tui1tnit» nf thr Art* f«rii!ty, 
wturli wa>4 tli»» fcrlnry of tin* I'nircrhily am) tU** o<i«' 
inn*.t nuiti*-i\Ki]My Atti*iHie<l, ii(iidie<t tlw nev^n Arts uf 
ih*' trivtiint ADii OdUlrivlWII— 4llAt li, ffMOUMr, rlMtO- 

rir, iii:»tfi.nl« UMl Mtthattl^ anuMft Mita, m- 

tlMIHMuy t 

Tlil^nt llrpt IfHtkft well for Mcientinf ntuJy. hut tii*- 
iniiTlieiuul i>-*4 litu^lU hs'l miit'h l<i •!<> wifli luiku^ic ; aritli- 
inetif «Ittalr xilli einai-tw. ir'>l'l<'n iinniilMrn*, ami the like 
Th«*r«? Win no nlKv'i-ni, ti w iLnr'lnnii.--. Atitruurnuy 
ilriill with Iht- •.y^l.Mu 1 1_- -^ vt-i li.-.i^ -m: -k. 

Srifiire. iniU**-*!. w.l.-' tbi- i.t'". ?liiii^' lo confitlerefl 
in !hr* tiiitiU-.'ii'.i iiiiii iiHAl »tadia. itri'l it wmilil 



tiii-iiii- tj:". i^'i'Tk on i!i i'. 'yf Vl 
7''<. m iv.nrli Vt'ivr In- Lir.'nf toW't'y'i-' iV't- 
sHin- I r.-r-r'to Akutii U ii- .■,|ui ,v' 
Uicilml Srai.'-'-l III V-ir^ AnMt'ii-'lii . 

U.WLiit; naliiU^l •••.■.•r>'I':ii'ii' I-.- i-.'iM I. 
wri'iiiL'- of Mflf [iriil 'ilh-T-' -a t-i -.i.ni 
OM* of L'r.-:r.(— t --■:-ht i. irs ■ >!" t h- t iiu^-, 
frnii ll""'iLi--, '.vir-lt.iT li-' Ikm'I'. utii (. 
rfi'iMVi- fill- pii.li ii;!, ;h' r.ir't k.irl tl 
tUtf Fnuiks Aiu\ l»mt«ir>l*, wtiit 



Hi 



jwiir thjt it 

tiiisn jEi thi- Ari^ 



r I 



-11 f-otii rh. 
■(■o-ir.—:i a- 
ip r.-lor-iinL' 
Liinf.'il.I t-. 
<ir.- il. K nj- ' ■! 



of II. 



ki'M iilivc iiiort* in l|ji- :i;i*i|i''.i!. •"■•hi.-: l^ 
lii.i''iliif»i. Arifcttitlr'w writici^;* oii ti-iay- 
'. iL-'i 'iiiHtiy wi-rr not knon-n till utiout 
. tt.i -li[i|Ki nf .\rali I.iitjti trAn*-lAtioii». 
lit roi i' ■tr»<fi tlii»i n;inn' [(•urijctl jtnnwi 
.■,1 -il. <-\..;ir^. ,,: I'lin- 
i.iT.|..^.:-t '. I MiiMN ni.d n.i.r.-rnrf ii 



hiin to take up lii-« r**Hil«M»rt' at )il:* < 'oiirr to ti»'»>;nni' hi 
Irmtruotor in tho wiftir**. Karl lor i !iiJirl»*ni;iijnt*i th^'n 
wa* tii*» ;;r'''':^'<'*t tlifitro in tin* wortil ^.m! ftlthoujch lu. 
Klnaof I I-' Kriijk"* nnd I,«iiiih!ir<lv iit|.| ^^ili-^'iiii.'nf ly 
EniptTi^r *.f ih-' Koly KoMkiin Ktnplrv. In* ('♦mrt Wiv- 
(fHiieralty At AhcIi»*ii, h*- wu* rmiHtnit ly trswlm;,; 
Ojrui|fc;l>o(it hKilorninloiiH H" '<«ii'« irnliioei]. iu ironHL* 
qutfin-'e of Alcuin N inn<i«ni_*»-. not nnly r«» hnvr a ■»«*lii>)i 
Always »l*jiit him on Imh joiirneyi. Ijul (■ 
footer *uch bcIkjoU when*vi?r he went. Hencw- il h.v* 
been itfllrflitHl that Kninc*' inde^hted to Ak'nio for 
All tho |H>hte lettruiuf* it bu;\titoil of in tltat nnd th>^ 
foltowim; ag*^." 

TIhi llniveniitiM of Puri*. Tmir*- Kill h'n, S^nt-on-. 
Biul oth(ir« wi*r(^ nnc artnftlly foamltH^i in hit (lay. tint 
tlt4t moEunttit' nn<l fAth«N)rul nohmU o<it (if wbh'li thrv 
©vtnitnAlJv »i>ninB wnrt* RtrvnirtjM>tied. atid iihSf*^! ii 
0Oiw.ld*'r/iVjU> ffrhfiDt* of •^Uii.'^^ioii f.ir |iri«!*<t« wan mtab 
lilfawl ; tlmt iin fdiUMition fret* fntui aIImmmmhhi, Aiid 
in which phllMNuphy alont? cxicuidenxl. 

KaH Uw (iKAt ditftl ill 811. mm! Aftar fab iltAth ch.^ 
cAatwarxt-trAVelinic WAttt, Uiasctertad b/ BM» tmt\ M 
CQin, aliKhlly but very uradttAlly tPBrr um ! In hoi^ht 
Two OMltarlM kter, howewr. Ih^ <^»nd><iinii« w< r>- 
tilwipnl. W* 4Md aar»rlTc4 iu pn^rniv of Mit*Tri'r*-n<-i> 
^■noioMia. far tbao thcrr wam a inp^'tMn; wirhjinotln r 
WATS InATrlinjr wftKtwnrd. nnd thin ni^tllMK WA0 ll»eoii 
■Inofth^' KimijHtan nnirf»r*iti« M Tl»e WATenow luani- 
f««ted tTAvelliitf w«j.terh'. *i>ri!^ outHftrd IroiB Ami' 
MBlen Ant mm AuftUjr from OoostMitliuipki, vrlfe^n it ? 
vttAMomoCOfiMklMwmaiMoed byth* Moquetii 



it|i: 



'iluy found*?-.! .hI'oii'! 

•■■it II century I d 

I vruve, and thin vi- 

:if ijTf.iIf-.'. inlliit-iji'-- 
lit l.M'tii ■::'-]'f[i'.lniL' 
'.lifT 4k*]x*udin); uiwm 



1 til vfMittM witrr priwitlr 
t iHir authority frmu tht? 

T.'ttff f*»n: . tin* r^lnrivlion <>f 
VAT>oufi rrnfts, u;*>- '.ihj<To- 



S -Ii.'-Um;:!.:.-!! Ht l|:..itlll. 

, JK't.;; iind < 'umhriilu 
i I S<vX till th,. Kvrorni--.! on .-l^"- 

1 j Hfiy M^n of a ne* -HliH'i^^iori . 
find tin* iwo whiLdt linvf. hml i 
• ipon the hi'lory of Uie world— "i 
ii|«>n the Kefnnniitioti it"*-lf •n--- 
the iMr.h of e\fH»ri!neiitiiI ii 
Keforethf UefoniKktion t| 
in^i it ut i'ln*. asid di'r»^^cd 
lViI>e>- 

_ _ _ The I'tllViTslt.i's VtiTf f-it 

"Mnbli^h nr'the prople. *«xe(>pt in th 
vidi>i for. 

Th*» lil»«ft of n i.i:'neriil t-<luc«tH'n In ■^■^•iil;»r Htiiij._-*-tN nt 

th'- '-vfr-f !»«w.f ^fI^• Sr*itt* '>r I'f eori:iiinflilit''t i-. ro.'V,-il 
".^ 'Il tiif llifi -rii la' ton lo i lt'rui.»:i\ . ^-i i-n ln/ore Mi--- 
1 1 1 ■!'' nT ],Ml i;iT-. il w 'ii.d--M:iL' ■ if. -ir rut ht-r. n♦■^lli^].-. 
on- whixjul s,-\\, ihi' ij-u-l: ■a.-i-i il— iil-il in tti-" n-:.'"!- 
liVf. Ill hi?i 'day. }:^.-A'-\ cr. hi- /.-.-.I lir-t iri,vd.' il-^rlf 
lieiini in favor of rii'i "it : .i-< ni:iuv .iti' ti'ov in/ikiij;:; 
tiie]na<<lves heard in iiiTor t>f tt hetUT edii(*ntinn, and in 
t'y^l he uiMre>^e>l ^ Icttr-r to the (louneiU of all the 
(owns in lierinany, )M>K>;nii; tha-ni to vot4» money not 
nierelv lor roiidh, fllkt'j*, iftin»i. nnd tht» likf. hut for 
v'hoolinaj«terv to tlmt all ehildrv>n iniuht ht* taiijfht ; 
nnd Ike otiir^'t hU opinion th.-\t il ir iw th^ duty of a 
Stnt4' tti eotiipel |h«t nUUi ItiMlted to enrry arnj*. ir l** 
i\ lorti^fn ir> (Iijty to (*oni(M*l ir-. Hubjeet*' to -^-nd ih^lr 
»"liildr.-n to " Imol, and to provide school** for tbi_i*t* 
wlio wifhriut Mirli aid Mould rviuain iiniiiMlnti-led. 

llt'ty w- ha^e lliM fcTrriu of Uernian^'p |Mfi;iiin at the 
pr^M-nT djiy. 'not only in soientifle innlruetton Imt ia 
everythintr which ihn' in* t rn.-t ion hrini*^ wjth it. 



ifoa fa>«l ai priwtanift. aad tbv 
- iMd tp wait liir»hw«r— 



FKiMh, in 
rin And a rwol 

tiv»ir fTM 

In Iht DnNnnltlM^ or at «ll tvnalialoiifrvidr tbtfut. 
wtt And mzt tb« IntfodtietloD, not m nach y4't of 
Mtenoc. M we now know ft. wdh Its «ip«jflMDtal vidv. 

a/t of the M.'ieutiriL* opiril. 

Th« biHlori uf the t'olU'-irt* dr FnBMh tOUOded in 
t-^1. by Fnuieia the Fir«t^ i* of MtUMBe Int^mt. In 
tikff aitomtii mtnry. the aludJc* wm elikdy IliiprftTT. 
aimI eicapt in tb* caw of a t«m nUMla tbey wert^ ix>n- 
ftiml nwfvly to MrlMklAalie MbtlsticA, Uiutbt il have it 
OQ tb» Anilwrity of tlw fltAtisUque tie r£ri««i^neuj»'nr 
^pMvofl In bArbATDW liKkio. Tbia wa« the mult of 
Ul* tMclUng of th» IbenhlM: but anm then, ouUUle 
tb« fAenht««« wtiteb «m InniitAbln^ a huaII nninber 
of 4lMlasalth«<i ma «tMi Mvaplvd thAViavlvas in m kwa 
rigM «N»r la loviMClfKtton s but ttUl tbew itudlti 

plm. Aud other*, who tdHfld VlUt IMit«« Mid O0illlUi#n- 
tAHm (treek atid I^ftlft MI^IIVboiB ttw CJDiT«r»lty 
MATMly kuew by nUML II«MI ^mhaImmim Of the 
•titaAnth eeutury, wMefc ffAV*MMh to lh« OikllifBB de 
AttBMv tlw losictioti of wbWi.*l timniiUMWHiiit. 
WW to tAAeh thow tlilncp wliieb WW* Mi la Ifaoofdl- 
fmnr currleiiluiu of tb* foeoltlm. It WA« cAUcd tl» 
Ooll«K<^ <ipf> Dttox Ladkuihiv tb9 lan^Aoni betnir He- 
br«w AJkd tjrprk. It then 1)«H?AnM tlw CoTl^ daa Troin 
Laugu^ when th^ king, mrtwtth«tAndliut th« onpnai' 
tkw of Ih4> rnlr«Tfliy. erinnH] in ]$H4 a chAfr of lAtjn. 
Tberv wa« MM>th4*r iib>ei'jiou mmUf by th« Uolveraity 
to the iww rreatinu ; ftuui the et'WHi*ne*lw#'nt tbf* 
eottram »ere free ; aud tbid fcvliiMf wa» koI iWrvA^wl 
by the CacI ihAt ATOuitil ibt* eelrlirnled lua^lf n td th*' 
I'mii lAOgitiw A cruwd uf Blndeuls werr buuu oouicre- 
fAled. 

Ttift idoA in tite tuiud of FratiriM the rir>l in creatine 
thin Itoyal OdU'piii niAy tie fCAt herrd (roui the following 
►^Itet. datwi ni I.'»4ft: " FPAncoU. ete.. wivoir faiitnuM A 
tou»* priVcntit et A Vftnir >'o«». eoHKld^'-rnnt que le 
K^avoir il»^ Un|fti<4, qiii e*-l un d*-* tlnnii du HajntMn- 
prit. fall niir*»rtnr« trt doni.e te ii>oy«in d#i plnn rnfifri' 
i-<uinai«»»iini-»* et fduK i^rfalte Intelll^renro <l<i touted 
l»i>nrie». Iw'nn/'ti:'^, ^Aintr^et *ahiliilre* wt^nw*. . . 
AvoriH fait fnire pleint-in^nt enteiiilre A c^iis qui. >' 
votKlrairiit va^Njuer, I**-! trol* laniru*^ priupSpalett, H»'- 
hraTque. <Jn-<^|ue, et l^liin - lJsr>™ ♦•►-liu^-i- l»— 

Uonni'ft wienref (*onl ir- ihh-ux »*' .i- plun imif'Mi].'- 
ment triil<Vit. A hw|iielte fnj.et 1 1: •*timiril ie div-rt-r 
.In t-noi'-lc \ nouM avunn pit\-.i ordoijti- ft r-r.- 

tiilij. .-Il iKitrc tiotii:f vil!e de Paris. i:n l.->iine iiL/Uilin* 
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--i;.ivM)r ejerllruf- i|t;L IiM-nt «-I i-nM-ij^ 
I.t ft oril.iii.:.rin-i:it \rn lllt^*^ ]aiif;u«'*i 
uiiiit til ■riN-'jiia .-t".itt\:it mi phm qu' 
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>?.;iI:fl:iliH'. v»||ii'!i | ;uh foiln'ntm lhl« ftf 
llj'.in -|.li:i- up rlit- fi.ii.li:(If-r'- illlrl.fioti: " 

lioVivl po.ir uiivinri 'l-- prr^puytT U•^ nou 

'oniiiii^sfiKi'.^-^. U-» i*otivelitM i:(*c*.iiv<*rli'**. II 
li'eii* i^ri ml I-n> i l -■ i<*ne*' faite, il hi 

It lu tii.t ( f thin, innre ihjiii on nrenunt of 

flTi'vrliiii^f t-l!*(». liutt it fouti^l itK ifrfuti-'-r i m ]ij\ In thp 
I [liv.'r--.rv. The foundiiii-' -i: ituvn. -a .--.,l,fi.'i-'iiiM! ih« 

1 \i-i:ement itn *ii;-i-i>-<. on .,si.iih i1 in I'jtr.h 
Int-rc run hitk ilftntr iihi-rtii: lliv fitrc.:ir>. ulnWi In 
ilum-il Urt^luiui tn fonn;*. Il - I -oil. L'-' Ml l.oi.ijo:i in I'o't. 
TiKMie lw<) Iti^tltutlonN i l;i>i.l ;i i:o.iT ].jirl ?ri t^wr 



iriif. •■i;h-e«|Me!itlV 
ii;t1io-nrf lift. I L^-rn -tirh 
r \ io ri-f t 1 l;k<' from 

rim' t|ji- lir^t .H'.ep in ihe 
■■ '."ikiTi n.'ler a K-'-l ti r^' 'in 
WTrii n1 llir r'.-,"|., -.fc'f. 
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" 1. Ill/Ill, iri|i-^. . iicii^ria, ti:«tw, 4ii|?iliia, 



I tstiie, fire-hntii 4"o|lci;i 

' hrr.iti.'l-.!. I. -It I, or i..-fnr,. ,r< 
to pt-nir.t the Ko>ni "^■•cii 
Its .I'-lh t. f' r it i- I >ri n - ■ ni 

if'irTiniti; •<' f]n> ho'i'-lv «ii-. 

;*>lToiiii!i.y hv Sir i l-ri^■■ I'l. . . _ 

.\ Il f^HiniX't*'^! witli thfiti ieit nt tsnie the *tnpr 
. hiuij;*'' of thouhrht in thf- rt'iiturv irhteh flaw thi' h rti. 
.,r |ia«^>n. <tahli-i>. Itilberr Ihrrev. Tyeho Hrahi- lb- 
carter, and inniiy *>tlnT* th>*i in»irlit h»- njiuiM ; and ot 
tlietH*. it 1» W.-I1 to retiuirk. 4iiJli»rt.* Herder, and tiall- 
\tr<t were etlueatir^l in ni*-(hrjil ''rhiHtjH Jihhihd. 

I liacTMi not only Ihr flr-t to lav down reirufw 
philcHer»phaiidi. but hv in^r^'ed upon ttie far-renclitii|C 

I re»>ul(n of reM-areii, tiot fori;et I itic to point out (hAt 
"ii3i?ifeTii eip<-riuketitti. noil fruc'lifera ({utrreiida."* lU 

I it k-jiution to the invr^^ifinktf^r. llMMigh he had ihi duubt 

, JI-* to th«* revcitutton about to h<* bniu^ht about by 
the ultiniate applinnlinn ot the reMiItK of phy»icaJ in- 
quiry. 

<iirly it» ITm (he AcAd^'inla Serretorum Nntnne 
founded at Napl«». to be followe^t by the Ltncel in 
vv.tu. the Hoyitl Society to 1645. the ChneDto kn ]a.j7. 
(Hid the Pari^ Aeodeiuy In liM. 

j Prom that time tb» World UkAy be Mkl to bftve b«< 
' loHfT'^l to »eienre. now no langrr bAAAd aWIiflyOB OV 
fit>rTntlon. but nn rxpcrimrnt, But^ aIm I Iww ttowly 

has it |M>reti1ntr^l into our uniTenrftiiP. 

The flr^t oi^::\nijrt^d vodMIVOr to tPAch #cienee in 
HidHNilh WH* nfitur«1ly miwl* In Gf»rmnny iVruitf.in'i, 
where. In 1747 in. «riy a e**ntunr and a half mTf^*!. R* h1- 
t«Ldiulen Were flrnt Ht«rtt-*t l tiiey wpre taken over by 
the tirTjvrnniieut tu ISi:^ ttttU t7»inplelely reotfrutlxed In 
t^id, thi» HCen belufc deiuAUdcd dt tlw (prowth of itf 
duKtry And tliA apiMd of tho Dooeni mrlla Woven 
houn A week weff* ffivm to DOtont MHAoe In tbcoe 
iic]uK>1<> forty yenni 

iKArlllNil TllK TKACIIKFtS. 

Until tlw year lT>Vi the Je^uit^i had th-^ '^ijur-atKMi of 
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Kmuc** nliixjet riifirvly in lli«-lr IimmIk. niid wliifii. t|it»rt^ 
Furr. tbrir ei|>ubiuu wan <lM>m-(l In tiMit 3r«»r. It 
only n iM>mu(anr iitrp In crvtktv an inittilutloii Cu l«4icli 
tbff* fiitiint U-Jtriim of Fnuice. Hvre, then, we hail Hit* 
Kml*> N\)nuul«i in th«K>ry ; but it yms a loiix linit* bt^furt* 
tUi*tli<H>ry WJ15 cvtrru»il into practifr, ami vt*r>' tirub- 
ably u vronli] hoTi*r havp bor>n hail not liolland d'Ercc- 
villi* niiult* tt hi* ttiity. fur luur** tlinn twmly yran. by 
nuin4*r>MiA iMtblh'Hdiiiifi, aiininit whirli l« «<itpi>cinlLy to 
lt*f> n»t*ntiiiiiMit htH " INnii d'hXucatloik,'" priitt4sl in l7M:t, 
tu |jutnt <Hit nut loffely tlie iitllltr, bat titrr ntmnluti* 
ucwMity fur MMne ttoti'tution <»f in* kind. Am g*nM 
ally ba|»i>*'UM In »ut-b L>ai»et<, tblii cxi't'tinn wa" nnt l(i»t, 
for. ill ITM. it wan ilfrrtHHl I hat an Koolt^ Normale 
hImmiIiI be oprnml at I'ariK. "on w-iXHit n|»i>eWt 
tonltMi Im nurtii*fl dr la fU^pnbliqiM*, dm cituyrik* d^jA 
iii«trui[3t 4lan)i Irs Maimers iitilt*«, ijuur apprf>ndre. mmis 
\v* profrMMiur* li*ii plUM liabilr* tiaiw tua« In f^nrtsM, 
Tart iI'iMK^^linw-" 

To follow tli«>M) onnnwHi In (h(» kH of tmrhlntr, onn 
potpntml iirhr»n|iiiAAt»r wajt to bt> Mtnt to Paru bvATpry 
ilUtrlrC contAinintr tMi.oiMi InbabitnntA : I.41N> or I.TiUU 
yoiintf iiK'H. ttMrvriir**, arrlv^nt Mi I'arlK, ajkil in ITUA 
tb** i*<>iirmf>i of the Nf hool wer** op^n fintt of all In tlk« 
arupMlbvnter of tb«4 Muhfiim of Natural Hlniory, 
Tlitf (>riife*t»or!( w^rr cliuwn from aiuoiiic tli« ino«t c^le- 
braltnj lueii of Franee. tbe wl«tic<>« b«-UiK ri«|>rwm(«Hl 
by LacraupF. Laplace, HaOry, Uouifv. Duubeiitou. 
and Bertbullet. 

Wbiht tlwn* wan cbU enornioos prpgrnM abroad, ns 
nrnfMitml r«p4>rmlly by thit trachin; of srirncr In 
Hmuanv and tb«t titarhlim of tho tMirh^ni in F^U1CI^ 
tbinipt »Imiil>t*rt>d and t^\p\it in Hritain. Wo had onr 
rnal and onr iron, otir niAt4>rtAl cniiitAj, ainl no ona 
tmubbil aktont iiur ni4>ntj)l capital— l4>aftt of all tb« 
univ«'r»icl4>A, wtilrh had I>*'0oni4«, «crN»rtltniC to Matlh^w 
Arnold (who waM not llkidv to ov(>rr.tat^ uiatt«>r».i, in^rei 
haiitH lvc<V«. ami "hail foH tin* vt*ry idea of a r^al 
iinlv«r*>lty." * and «'ln«>e our political leatl^r* icfn4*rally 
oauiif fr(>iu tbi^ nnlvenitlee. little niorvi va» to bv <>i- 
(i^rttrtl from (hem. 

Many tt-b<» bavr attriiiptrti (v diral with tlw liMory 
of nlnration have fnilnd to u'tvi* HulDeieiil pruiuiiirnce 
to tb*« trrtiwndoiu diffrrvnpc then?' tiiniit n«wiriarily 
have b<wn in M.'ifntiHc rc<]ulrr'mr>ut« beforv and after 
the intnKlnrtkm of «traai jntwrr. 

It in to Ibit discredit of our mnntry that wo who Kav» 
the prrfct-tnl »t«>am «<nt?inr. fbo iron ftliip, and lb# lono- 
luotirr to llMt W4trld, »h'>nld bavt» tK-t>n tb« laMt to 
tlto next wave of int«illMTttLAl protzr«>Mi. 

All wv did At thr iM'iclnnlim of the oentury was to 
fonritl iikf*cluwn»r>' Inxtttutlonii. Tl»«y ku4*w better In 
I*rii*».la« "a hl*N>ilinir and liwerHt«*d luaAH.^f after Jetia 
<|MkSt. Kintr FiVflerIc Witliam 111. aud liiHcouudlorw. 
diM'ipM of Kaiif, found«*i] the l'»iver»i(y of Kerlin. 
" t<» HUpply the km« of territory by intellectual etfurt/' 
Atuuitir the ntii vefMHl i|>overly luniiey wa« found for the 
UuivertijlieH of KoeuiUMber;; and Itnuiau. aud Uonu 
waa founded in |K1S. A-* a nmnlt of thix p<:diry, carried 
(HI |M>r»iktently and eontinuoiuly by ftniMvimiro mini*- 
lent, aidetl by wim* roun«iloni. iimny of thoni thn pro- 
ductv of this iKdtoy, »uch a iitate fif thintfn wan bronsht 
alxMit that not wany yearn acn M. Pffdinand lx>t, one 
(»f the luiuft dbtuifcuubcsl «*du4*at)riniiitN (»f Franoe, ac* 
ronU-il lo ijerniJinya " iiuj>n*iiiftry tit S«-I»*nrt» oonipftr- 
able to ttir nupniruary of Kntzlaoil as M'li." 

Hut this [KMition Han nnc miH>n obtained luerely by 
f<Hindin;r iMtw unlv^trvitlM. To Germany we ow« the 
pi-rfivtuip of th* method* of teaching Science. 

I huv4> Ahown thnt lt wa« In <irnnuuy that we Ond 
tho flntt oricanlM>d wlentv tmrhiiifc in sehoob. Aboat 
Oie year 1H:!-'» that country made anotbrr treiuendoaN 
etrlde. Lieblic demontttmted lliat scitMiee teachinf^. 
|4> be of value, whetlier. in tlie wboolorthe univer- 
Hity. niUHt ouuHiiit to a icreater 4}r leM rxtettt in prnct lea] 
Vfiirk. and the mure (be iM-tter; timt bt>i>k work wan 
tu*nt to uselnuc 

Liebit;, when oiifKiinti^d to ni^sHAn, iiniartlnic flttll 
under lb« difncultHn he had luul In letamlntc <!bemlHtry 
without proper appltanrm, indnc(*d the l>nrmMta<rt 
(^mtruinent t4> build a chemical Ial>(>mt4»ry hi which 
the KtudenU oouM ror^lve a thorou^rh pracdeut traiu- 
»n». 

It will havfl b«<en (tatheretl from thU reference to Lic- 
blu'«*v«4<iu of teiichtnfr oheinMry, that fttill another 
branch of appheil «r|fiic# Uaul bera crealc<l, wldcb ban 
Hinee liad a Mtu|»>'iMhMM effe«t U|ion indu»lr>-; and 
while LietilB waM workinir at Ulewen. imuther inHiuM- 
aiit lndu*>try woa iH'inir created In Eiiirland. 1 refer to 
the «)tecrrle telegraph and all its devel4>pUfentsL fonn 
Mhailitwi'il by (ialilt^i In bm reference to the " Hyui^mthy 
of iiia:^ietli- iKH-dleM." 

Not tuily then in chrmifdry. Imt in all branehra of 
Miieiii*e which enn be app)ie4] to the wants of man, thi» 
teiw'hlni; tiiuti lie practical -that in, the student must 
e5[|>erimrnt and oliacrve fur hiuuwlf, and h» iiiii»t hhn- 
eelf (terk new truths. 

It wan at last ri'co((nize<l that a Ktmlent ooiiM no 
luore learn t^ctenre efrt>ctlv»dy by st>t>ine sonte ono else 
|MTf4»rm an ex|M>nment than be cnnlif learn t4> ilraw 
elTrclually by sccinfc doni* on* 4'!** make a *ket4'h. 
Ilenee in the 'German rnlvmltlM tb* iKnTtor's decree 
is ImjmhI ufKMt a rvtsMirvh. 

Lii«bie'« wa* the foiM ei orlaioof all our la1>oni(orieH— 
nkecluLni4'al, in«tallurKl«al. otieniieal. physical, (;eo- 
kvieal, aatronowkal. and biolufrical. 

J. iVoRMAX LOCKTER. 

(To be eontiDn4M].) 



wayN, and Kiro a rapped retluciuf; flame. 2l There is a 
raplil tiurniiiff away of the wiek at the cdpm ; lliis ne 
■•««MittatlifcK trimininft and iuv^dvini^eonsNlerBble and 
iriHiblenoine varlationi> in the charurtcr 4*f tlu* thtui4>. 
II. The ttame cannot be regulated rapidly, e»i*ecmlly a* 
to lt» tltne«A to furnish a Niuall or lanpe li|ow|ktpe flame 
aa r>e4|ulreil. 

The abov«< dituulvantaireii of the tallow lamp all di*- 
ap|>ear in the cane of the form 4lew'ril»e«l belnw. The 
new form Ki^en a blowpliM' llame fully «M|Ual lo the Wft 
giu blowpi|»e tbtine ; and the lamp. brlnK<Mioe a)IJti'>ti-<l « 
t4» tbecbaracler of the flame required, will reuialn eon- | 
slant for luUf an Iwrnr or tiiMre. . 

The iMiw tallow laiufj consi<v|(t luerely of a tin plate 
tray open at the top, l inch ilin^p, i% inclu^ «i4le. iu>d 
SK lnt^hes lonfc, throufch the tx>ttoui of which five fliil [ 
alr«bftfu H X /■ inch rise, nnd thew air sba/t« ternii 
DaC« level with ine top of the rray ; m that If una looka 




Scnk of Inches 

-I ? 




1 



downward mi liie lamp, it npp4>ar» rui shown by Ffir. I- 
The trav l>eifi'j fllleil with ralU>w lor^^ny fat oil mar be 
u»edl. plec4's of the ccnnpad c4>tton wtrti ilmvI (or mine- 
ral 4)il larufM, and rtit t4» a IciiKtb of 1 nieh. are placetl 
between the air shafts and htibti^L Xaturally one large 
flariie Is fornieil ; but the uir rl»insr thrtMitfh the shafts 
so breaks up the central bcdlow. and so far bringK tlu' 
combustion into a smatUtr area, that little ihfllculty is 
found in no adjusrlns th«* air Jet or l>la><t ii« t4> obtain a 
ltnot\ blowpipe flame, and the haril wlckt^, beUif; well 
within the tiaiiie, si^rcely HiifTer after niimy bour« um*. 
The itoft wick onllnarlly found to lie e*>»eiifU4l for u** 
with the talhiw lamp t> undesirable In this caee. 

Piir, II (ihowN the ]ipprt>ximate |NJ4ltiuii of the «lx 
wick" (I Inch wlile> and air je! wblcli are used when we 
r«H|ulre the laiveet blowpifie flame which can be main- 
taine<l by one ftenMm'ti blowinjr: theair)et in thl!<ea»e 
behnr nenrly a iiuurler of an itich in diimieier ; but f4»r 
ftmnller flames fewt!r iitid narrower wk'ki* rIiouUI be 
' umhJ. Fi-»r example, iiu air Jet one twenty^Qfth of an 
inch iu dUitueler will re4iuine tbnre wick*, each wick 
I beiuprjue fourthof an inob wiile. The KiMces t»etweeu 
; the air shafts are so wUlc as t4> allow Hie wick — aa or 
4linarily ui»ed for miiMirol oU lainpn— to be easily re 
moved or ebaugml by a iimall pair of tweezoni, but m 



A TALLOW LAMP FOK ULASH RU)\V1N« 
AND OTHKK KLOWPIPE WORK. 
By Thomas Uoius, F.C.S., F.I.O. 

Bhfork coal irtu came Into use, jclaiw blowern il*4>d a 
lamp containinj; tallow or other fatty fuel, and after a 
long p4^KKl of almost complete fliftiif^i, such laini« fire 
once n>orc hi>mininic inii^irtant. electric llicbtfn^ hnv- 
ing replarefl gum In to UMiny hoiues a»d publie buihl- 
inifw. 

ThA chief diiuidvnntiu;e« of the old forwA of talUiw 
lamp bavlnir one hincv wick of mft cotton are as fol- 
lowii : I, A lliinie with a very larue hollow U 4>btained. 
aod the (Htrtially vaporized aiul decomnosed tallow 
ooutaiiwtl iu Ibeiarire holkiw tendti U* blowout aide- 
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The Ltmp, as I haie iniolt- it, t>lAii»U in an 4Hitrr tin 
nlnte tray a1>out a f4Hit sipiare, nnil the bottom of the 
lamp is an liM*h anil a half nr «•> alnive the tray. The 
fnmt iif th*' tray carncH the air >et «Mli unlverMl uio- 
tioiis for adJu*>tnM*nt, and a plain <*«>ver fltlinir hMMely 
overtb** lamp "••rve*! nnt 4Mdy a iretierale^liufruivher 
but aUo to ektin(rui>h any iMirninu^ wiekn which may 
be (akrii 4Htt of the Inhip and laid on the tray. I flnd 
it ciuivenient never t<» trim the wick*, but to'itoak llw 
»l4ick of wick In twirallln wat. and then cut it info !• 
inch IvnirlbH : rep|iir<entetil of an (»ld wick by a new 
iMH* iMrliitr far 4iulcker and more eouveikient tlian trim- 
ming. Am bef<»re UH'ntioiM'd. the wleks last a htn^ 
time, and in pru'tic** lliev nr^ inont often cban8e4l |oiu» 
at n time, and while tlie lamp is buniinii) to snlt a new 
air jet. than Ix^'ause hardened or ebarriMl at the titp ; 
an4j the wiek mal4>rial is so cheap that It i« scarcely 
worth wbiUt to put liock a wjek tJuit Ikat lieeii 4inc^ 
use4l. 

For flames cvuvslderably lnelin<*>l upwanl or down* 
vnrd, the lamp may lx>truniiiiint^ at the ends ; but a 
tilt of altoitt ir» Ih the ulm4iM praclicabte. oji in thi* 
caM> the biKhe*f aick would be at least half imt of the 
llqniil fuel Loniciludinal 4]iviMiim at the second and 
fourth uirttbafls will make the tilted lamp like n canal 
div|4led iulo three locks, and im>w a lilt <»f overt.'i* can 
be ftiven without tuetuivenience. Atlnptations <»f thu 
kin*! are m> obvious a-* S4*are4*ly to require mention. 

Porafflu wax of low uieltini; is better tluui the more 
ezpeik»ive kinds which niell at a hii;h tetn|i«ratnre. 
and in priu'tice it is often eonvent-eni to purcbaxe the 
cheapi'st [Mraffln eandli**, to split them lonkiltudnudly. 
tear out the wick«, and to Weak the material Into 
lenicthN of alKHit an Inch.— Fdhu the Journal of tb» 
ISocl^-ly of Art*, 



THE WYDTS - HiK'ilEFOUT TRAN8FORMKR. 

WiTlllx recent years the Rnhmkorff coll luu been 
cnnshlerably inoiliiletl with a view l4i Mipplyhu; ap|>a 
ratiut for the priKlnctioii of Hoenlfcr'n rav** aitd <?ur- 
refitti of frreal frMpittucy. After various clionjreii, lli«» 
coits have finally l>een n'ia«le (o (five Mparlu of from 1i 
to 14 Inched In lenirtli. but have often presente4l draw- 
backs In their o|teratkon, while the induced wire baa 
l>een eX|Niwed to rapiil ilralructioti. 

JJeosn. \Vydls& l<4>chef4>rt have succei>i1e4| in eon* 
atructlntff a trancronner which has *-|N>i>ial arraiifN*- 
uients that permit of cditaininc In^t* sparks, In the 
annexed HfTure N<». I shows nn int4>rnal Kei'tloii of the 
apparatus. In tin* center cd a lnrcr«* cylliidrlcal irlOM 
^4>iisel is placed a soft imn core, atonnd uhicli 14 wound 
a double layer of insulated ciiarM' i-itp]M<r wire, the ex* 
trftiiiitim of^ which end at th4> 4-iteTnal T«<rniinali*. /'and 
This circuit constunt*-*. an mdnrior. which is in* 
eUteetl in an insulatinfr tulte, f I'tecro of wooil. Ji, 
at the iKittom of the ves«.i«] support the IimIucihI bok^ 
bin. A. 

The coll, shown In No, A of the t\Kure. consists sohdy 
of rtne lf»*iil«ted wire uhuimI nniund a npi'ciul insulat- 
Itir Iwtd of |kai*er that I* wound at llie oaiue time. A 
coil includ«T> aliout "^i ouneett of Ihie win^ OilUtt of ao 
iiidi in diameter. It ih plii4H'd at A, and tiM two ex- 
tnruiitie* of tli* wire of which it b o>nir»m#4l are con- 
nc^'te4l ill if^an4l ii. The whole is afl4<rwunl tilled with 
a fHifcly carbureted inftulattnt; material. /- 

Au umMmlus thus cunstrucled ffivi>*> a itpark ol 
m-hich tiie Jentrth may reach from U t4» |l> Inches with 
an ex|>enditurc of 0 volts and 4'A aniperei*. Ha> about 
27 watbL 

The inventon have for aooM* tinM* p*»l, without iii- 




THB WYI)T&-RuCHEPgRT HIGH TENSION 
TRANSFORMER. 

1. luterual mmIIou. S. View of the exterior, a. Induced cdL 



close an to hinder any tendency tosbift and diftturb the 
ailjustment. A sliirnt luljustiitent of one wick or more 
can be mode with the tweeM>rs Instantly ant) while the 
blast is nuiintaine4). so the ndaptaf Ion' of the fuel to 
the air beeouie* almost an ea^y h> with coal tca^ AU'l a 
KtoiKMtck. It will Im* remarked thid the lump iH^ly 
which I recommend In very small, and thU ne>04*i«*itnte« 
the fre<)uent ilrunplntf of fre^h lum|w of fuel into the 
op^n entls of tbe lamp IxHly. a matter of n<» inconven- 
ience when ^lifl paraffin (h* wax It u*^! aud the mate- 
rial l« at hand in i^nitdl luinpn. Tallow is iileol an far 
aa the character of Haiue in concerned, but it is mesev 
(4> handle, atid prtKluctive of snH>ke and smelL l*arai- 
fln Wax and wbitebe4?awax are ojicn to neither of these 
objectHHiK, andean tw us4<4) in any boiun, or evoa draw- 
ing rwoi, without i&eonreEiiaiKW. 



ereajilne the expetk*e, been uianufacturini? apparAtu<- 
that with two cij(|h irlve a 9i> inch spnrk. 

The ln*'Ula1iiiir piisle ha* very irreat rmistance N" 
Internal >iletit dixcliarKe tHkea place, wlmtevrr l>e tin* 
teniti4>n and whatever Ijc the •pneihff of the terininalN. 
This f^uiility midcm the coil <d infinite duration ami 
al'Mthilely prvHif against burning?. «-ven If It be »ub- 
mittnl t4i pnniar>' cum-ats of »'XA|f^mteil tension. 
Ijel UM add thnt this insulator Is iton-llillamiiiable and 
in twwise detonatintr. 

In the interior 4if KnhiitknrlT colN there oreum a 
Maries of silent iluchart,**** l*etwrM'n the induce4l Iwb- 
binn, aiul it 4>ften happens that n4>ihinff but lontr, very 
teniinuH, antt slander s|iark*i are ohtiiluet]. 

With the transformer under consideration, the ph4?- 
DOOMoaof •elModudiou are greatly reduced by reason 
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of th*> ff>i*til«i #>xi«*iit of ch^ arniAtare. A* th* Kpfirk 
funuN Mui iltHnpiwjin) with ten*nK rapidltv. It hA» t}w 
qDAlitynf tltHt tt( ih»- HiHiiiMiuirhitir. T^ilo i« h v«ry 
tiitercfttliiic r*^«(<*>'(>. jii)t| ihf iiivetilnni lMtv«* nliowii us 
Bt'Hiv t>ilie*4 whh'li. u**l havjii|t hwti hi?a(4*tl. have lattimt 

Mtnont. WytUif A: KiH^liffort aw* for tlieir eXiwriuimU 
a ru(ar>' ui«rf:ur>' iulrmiptitr pliuNiil u[k3U llie con- 
UrtiMT. 

Thin new lrau«fonni^ iit rnpAl>In of rpntlortng grvnt 
wrvicL's in tlip proiiartinn of I6i^nt(r*>n rjiv* und of 
DWrwmvnl riirrvitlH of irr«'iU fwiueiii^v. an4 «v-**n for 
t4tt4<Krnpli}- wiilKHit wlrt^. In fiM't. if»'Wft Wydtn & 
RnriH'fnrt Imve rvri-tiTly Ijeeii •'iinhU.il tn t('lt*icrnpli 
vitliimt wirvo to i\ lUt-tHttw uf tt tiiilef with a tintm- 
fonnfT fciviiic nil 1^ Inrh H(K«rk. 

For thi* atHiw iKariM*uiarB aiitl lUv riiicraTlDit w« are 
IntkbUMi to lA Niitura. 



TIIF. rOTTRKLL P.NKl MATIC TIRB. 

A i>Ki'tnKii «l(*|iHrlur>* iii piifumntii^ lirv mn^trnrtion 
vtll iHf *<\liiliileii at (ho NulK>iml Show. TMh ^ th** 
Cutlrell tin-. Ihc iii*w aihI im|M>rinnt fitatnre of vhiHi 
ifl lh« mmtiH of attaching tim mriT co th« rfiu. Th4> 
aieuum|Hiayftifr «ttipraviiiir« will iwnd«r thl« new <le* 




mOTION AND DBTAtUS iiF CVCLB TIREH. 



partnr* InWiUirlhle. Th^* Hin of thi* wbM \n f>f an 
«UAboral4Ml 1/ i»eccloa, ilie flHtiir*'*) tMiitf nirrtMl tii tht* 
nuiniw nhowii, into lUv reovM^ti M whirh the incitrviHl 
ImmuImI fdicfK of tiM* ciirrr III. TIh* «*de<ni an* S4_>ctirtH] 
l>j afwiilUr Utrkitit; Imndtt <»f IIm* ?v«-ti<iit vbowri. Thtrttr 
U&imIh an* of Bj|i;htly ruiii«al nhafH'. th«-ir Inrtrt^r dlaiuv- 
tenb<*hiir iiiwanl, mi that wtifiher ihf iirp bvrlianfsd 
or deflaltfd. (hprvi« titllt* haUIiiy of th« covrr beetmi* 
iordeiachfMl. In fart, it is cLaiuivd tltal. by thi* cocU- 
eal furtuatMxi of ih* riii^ >nr» and ribratioiu will lukrm 
a tMMltfticy liirtlirr to Mwurn tbrnzi. An advantac* 
which U not pcmtiiuoil by any other pnMiniatir tlr» to 
nor kiiowlriliiri* I* that In inuh* of pnitrtiirtk -for It U not 
daiUKMl Ui In- puikt*tiir«r pnM»f -no tnjurv wJll Iw doi»(* 
to altluur tbr tire or nni by rMfinK with tho tub* cW- 




SECTIOX OP MOTOR CAR TIRE. 



flat4Hl. af th» ftigt^ni thf Hm npver prpiw nn tlM* 
of tlMt tfri*. T\-»- AitriiilAT rtM<(<'c< T»t-cwt*4*n tt^ of 
the U «an bo f1IU*d wuth unnH^ »ullHble luatt'rlaK Mifh 
iw cane or nit(lN*r. hVir lonfur mrriflcr pnrtNthpfi a dr- 
liuiuftrenliul M>liil rnt^tivr i>iiM|ii<Mi of niiihhnMMii »>hHjit> 
Id M'L-tion. as nIm^wh lirrrwiih. br 1Ulf«l Into the 
4?rntrtl rvc«*N«. »u that in cnw of piini'ttir** th(*re will lit- 
lio tiPTCMtity to iitof) for n-paim, lut t\w lire»ill to till 
int«'r(tK lM<(*i>iun n soUtl one A notabU* advaiilniev* 
cliilini'Hl for thi» fonu <»f tint ix it* ttuttiunity from »idi> 
ftlippdifC ttitdftiriML The rt'iiMm of thix i* that thi* 
^|fp»« of th«r i-ov*>r ar^ ii*'riiroly bieknl in n**««i*ii, 
whtdi thkv t*iitlrf ly fill. urid. ilw-n-fon*. any latfral pri'n- 
vure Krcut»>r thmi that lii*lil»> thi* tiihi* -fi^r in»tnnci>, 
wh«-n (hr mnrhliit* hax L"'! out of t\w |M<n>4)ndkiihir— 
will uol rau?r th<* lirf lo r<»ll In uiovh ii|Hirt frofh th* 
ritn. In point of rv-ilteiirv. ih** httividiirfrH ritihn (hat 
Kh*re in no friction *mi tlitr hid*"- <if ihf t'«ittM*ll cover 
«h«>r<* th^-y lonoh Ihi* rlio : iMiiiwipicnlly, th^-y ran be 
mrult* ihiiii»-r on tbr nid*** thain iitlitT tirfn. wlik-'h Unv«* 
lo Ih* «trftifrth«-tir>d. onnitZ lo tbi* chuflti(? a<*tiun whirh 

?iN<ii on lM>twi>«'n till* riui niul 4Hjvrr. Thi» re<li)ctinti iu 
litckiie<>!« nMikfH a inon* pliant and lirnce uiorv ntiili- 
•at tire.— £iigluL'«r. 
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Mr-ill*. HI'!(N A ni I- r.«iftv*n.«t «Ub tbapablhm' 
• <<i ilir M-iT^Ticii' Ml A?(. o tinniix III rsatntn« 
"II f '••■t»«nla. and <••«•« *' h. tifii..r^ KalraU l^r In- 




-llr.! ^IrthlaH l..r IIm* .-HI' ■ ' I ri»l«lll 



rptrUf*** and now 



1 Aliir'-Jt rtii.i l'>r»trti<'- 

1 (.r lOi-l^riM-x. i.r r»tri4ta <• il'Tr U l-l* fi--|UM-k* 1 r»'l«' >l ■» »• lUiaanM. 

A>*irvtt«iil* nlid Urv-rt* ..1. |nfrHiir*nii«t« t.f |-al«nu All 'MKH-raa in- 
i.ifixl til ib«tn «id«n* vilb s|<wr1al(«rr an*! »r»wvU>r**. itt -wmn reaMwi* 
•iilf l»riti» 

.A pftoit'hM M«f rrMiirrh»P*a.«* •l«llr<atK« mniuntaa r»ll t»f> ma- 
Onn ak«tfti raffi>tii* aiH h.t* l.^»n«mrr ti>»tn «lir«*i>"ti»Mmf*r«4ni traits 
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A DB3I«N FOR AN RI.KCTRIC LAUNCH 
MOTOR. 
By Crarlkh T. (-'Hitn. 
For tint propultfiou of aii rlrvtriu lauaeli a laotor 
iiliMt uuitv «U>Mi«*nti> iif rffiiMiiK!}-, cocufuutuew, ami 




nianiiiKAt M) rpvnlutlnn* |M>r mimiui. • ncivw | In twn>pTiiiiof 13 rHI» mrh. imch n>ll Iwinc ai altoul 

will ftbHirb atM>iit 4 htirx>* power No v«>ry <lt>flni(« flic- M itoiiiid* wric^lit. ThrH> rolls onntnin 1^ [>1ai**ii isirh, 
iirpHof itpe«>(lti iKiUHr*! 4'nii )>e|{Ki>ii. ah tlM>H> ilt^iwuil Mbmit 7% inch*-*- MiuAn*. and an* nUmt 7!f y H'. iiir)M>fl 
very torirrly nimn the ••hA|M> of the biMf. Hh futlneM M|iiHr4> by It inHi»>K in iMMcht. t)i4>M' niiwnn*iiienu 1m»> 
fore Aii<t lift, the iDouMlutr of (he niun. eic. The ii)i>tur tuir onthiili- tif tht* niblwr ciHitiiiuint; jarK. Tti4*y should 
itewrlbed below vill Klve « t»t>««ii of 7 luileti per ]>our t(j be iiiounfed in two wtMHlon ImxtMi, nlKuit t*^ hicUe* 

witte by 14 Inehet* tJfvti iuaMi' niul ittmut Tfi^t » Incites 
jlouic. Thftte tiMike oonveident sent* tn the IxMt, lUid 
their lid!* may ty« oovervtl with cuhhtuiiN. They fhoiild 
tie plarrd side by ttidf aiiihUl)i|H*, «« low a» nonnible 
and a litlh* forward of llie ei-iittT of irravlty nf tW buaC 
Ui L-anipen-alr for tlie weijrht of rht» uii^tor. whHi i* 
ini>tatlrNl wirll afl. Kiirb (.•ellii tuny bt* ljouf;hl from 
mny mw of wvc-rnl well known Aaierieaii aiakerm of 




Klus I A5D a.-«B0TIONli itV COL'HLINtl. 




FiexSASD 7.— LlJXitTUOlNAL AM> CROSS SBCTIONS OF MOTOR HHKI.U 



vlreuirth to a <lvi;ree tmrcely iieomHary In any utbr-r 
ttilualiun. The tleyUrii itivfn hiMi' in tor a motor of 
iiniinual niiupliclty of coiistruelKHi. wliirh eiin rovily 
1»> built l>y ail aiiiiilt*iir At Miiall nml. It in tritriHliHl 
for a boat of aImmu 'M fret over all and I f<*ct *t inrhr* 
Iwiim, clrawinff 1h itieiir*. and in cafMibtt* of |>r(»p4>Uint; 
Hurh a craft at a »(ic<<*d of 7 luih'ti ptT hour, f jfinriiiH <»f 
all ftorlA ho* br4>n i]i«|H*iisiH! with, the nmror bcinir 
Ailantod f<»r ilircrt nttiLrhiiiriit to thi> |>rotM>lIt>T khaft. 
Willi*" th*< dt'M?ri|irion bHow n>fi>ry primarily i(» a nM>tor 
for a oral c of tluv iitu>, dlnifhhioiiA aff ai«o (or 
tiM' fMMi»<tnK^ttnn of iturtorM ftir niiuiIUt l;iiiiM'h«'<^ 

WUhixit l^>tll|: litto rh>* ilvrAtlK of rulniliirlnn. |i may 
beMateol iliAt formirha t**yat the inni.t pfTlfit'iit M'rvire 
will be :ind tnitii a (<itir-hhidet| Kryw. «lNktir M iiirhe*< 
111 dlattieter. U mk-Iimh pttrb. :i» per i-eiit. bliide area 
<by which {•* iiiranr uirh blwl*'* hiivini; » total projei't 
ed area equal to 3j |>er mtiit *»t tUmi of a 14-hiL-h diakj. 



a rather full inotlrlrd boat of the size indicatrd, when 
fully kuulrd to a <li»pliiet*mi'nt of S.4i^> |M«iiiid«. Thi!> 
mraci!). aMuiuiiifr that tlu'tHiat it«elf weitrlis aljoiit l.OUTi 
|KMind», a earrying enpacity for about ten ur iwrlv** 
p«fkM>ii((i*rii. 

The Mtitraffv Imttrry rou»i»t» of il cl^nMintii. arranged 



^ miwm I I ■ I I ■— — 

nif III \n 





tios. «. 4. ft. . elbvathin, 1'i-.\n. and cross 

SRTTION OP THUrST HKARINf*. 

aeruiniilAtotH. Kleineiit^ In kIax^ inn* »l»ould not be 
u»i*il, III) iiet'oiint tif ilif ilaiiiffr of bri'aktur*'. 

For ihp Hiiallfr »iicpH (»f niittor de-rritH*d below, or. In 
niher word*, fnr Hiimlli*r lM«ai!« of tlR' »aitie ireueral 
tvp"*- t'l^ iminlwr of relic rfioaino llie wue. but thrlr 
t-l/H may br iir(»)H>rl»oiiui«*ly reiliiewl. With cell* of the 
Miue rv|w. liaviufT platrt* of tlii*^ hie** frivfii. a 3 liur>e 

IMwer boat will rviiuirr llHwe Itiivinff ti plalefi and a 2 
I4»n««* power b«jnt thowi' hnriiii; * niaim. 

TermlnaU fur rhar^ini; iih'iuUI br- attachtHl to tlip 
boieti eiHilaiiilai; ihfrt'll-*. It Ik b> all <uUi* thf lH-%t 
plan In eharvr the relU in tin* ImmI. and iH>t tu atl*Mopt 
to rrntoro thoni for clu* piir(KiM>. 
Thr pji|uieity of thf»«> <Mitflt]i on oniMduirir^ i* about 
lu>iir«* run at full >-pftM. or alxmt 7 lioun** run at 
alKiul 4^ mil>*4i |H>r lu>iir, ihti* irlvltt|> tht* liout in Mich 
TAM* a cratKinit radliiA of about •)<> mtle^ If a UtrvT 
cruiftinic ndtiik 1« d«elred, It may Iw altaiiieil by tl>e 
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w^or lArif^r mIK but, a» art? Ik^tifier. Ihrir u^^ 

Ttlv lOuCiir 'illil>>trntml lj> r-' Aith M of n four ftulf iri- 

ililVt'tl)' to 'A\" H^Tfi c:rifl- S^Mur furui of (Icxihlf 
«>U(>litipf iMVr ■KiiLi«-i.tl. t;i:itKlluwn Jii Kitfu. I aiul 2 

beiiur Vt^ry ^1111 1.1.' .in i cil-]; . ihniif- l! i*oU5«i*l« n( two 
nut l1a;i^'.-., clf -iir_-. r III', ur I': iii.-l.i-> iii .ImfiMr- 

ter for ihc ti-.'ti.r 1.. tl.--,T. ■ - i], lunl ri..;t*trly 
Muallrr fur tlit' Miiaj;.'r iin.r-^r-- I'l.is.' \liui^t» aiv 
niountrd, oQr oci ti . In :'<■! vh^lt .ui ! r I . i>r tier (10 thf. 
prnprllfM' •hnfr, >>i^ rha' rh. -I .a I- i i iii . t llt>litM tb« 

Iwgw. vlUi 4k elMiruKH' of nlxtiii I iiicJi «II ruuitil. I 



t^riur, but II HhouUI be pruvjdMl with feet. The«« ftr^ 
lint Hhowii 111 tbt* drawing;, tl»fy ithouKl b** iiuule to 

Gt the ftJm(Mf of ihe huit. 
At eAcli 4*11(1 ut l\w hf^vy tl(fld rinj .\ c . lindricaJ 

pn>jcctWH». »(ilT(ftinl Vfltll four (^:..ii:i::iJtr rib(i, H. Co 

r*wivc lh(! (Mip iK'r(*WK whii^ti l.-iHt?Mi ..ci £h(? (Miil plate. 
The I'lrld cwtciiie aiAV be tiiiinli. . ..M ' l.(* Incfir ii^ tw« 
oprratiott*- It Kh(»itm be rh i k' .■ ..in: r!...- fiff«l-l tiorfil 
out i(»ik (lianiclcr (»f cxn -tl\ i \ lu. li-^ I | .. .i . . h. ... 
curat*, borllllt ol the lU'L: uii.t l . ir ni 1. 1: : f t ;i I- anij.i' nr. 
(tr, lrMttl)(»r u-nrdit, u\*on \^,-<".Mnr in. tt.- 
ik» |K)<(i(ttil«', Will il*p»»ii(i liiti. i. f "1.^ ' ' f:i -ti .fy |.^r- 
loriiijiAr(> of tbf iiKdor. 
Tbv •urf*e«* (or llie rewptioii of ibv ruJ pUtin 



likclM*« ktHK, Thp (>iul plAt4«f. of ntvfi), ji^ ineji tbirk, 
b(»M totfotbi^r the ii>aw« of »iift fn>n <]&*<k*< of which it is 
oolUfHtfM. Tli^M^ •<b(»u((t th* a little lurjeer than 8 
liiclwM (ilniueter In tfie r<Hiirb. ai* the eore uiu»t fltil^h 
esnjrtty to f lii^ lUrure. if ilcuuMM out a liUle huiaU, the 
I'. I i- r. whieb •iMHild WAlt apoD tbt M —tniMloa of 
:i[iu.i(ure. loiMtba ■■Hit ■■ MMrijr aapMalM* W 



face 

lit r.. 

Wftt. I 



r.r 'risulate the (lUk*. Pllt tbrm 
.^:l;t. u up tb(> nut, Jf, Vif. M, <>ti 
. : l.ii-,-^ T**(m true (.ft tb(» Kur- 
.i,rm.-in- .nfli >i sharp tool 

■ h^li.t: ;ili.i,|.|j.l.r.' .>( «0«I>>- 

liifri.ii hi,.. .i;^rii.'.. i;...v b# at- 




Wli ■.• 1 i.n.ui'i^.-.- i- ;.i rl,.- li,. I..- ;! I,.- -i-.re.l 

! for ibe liMidiMi; wiiw wblrh will h(*l(l the coil* in plai?**. 
I TIte KHHivm for tltene (taooJd fa* totaad. •■■Iialmit M 

iueb Willi' by a «ouul |^ dCBpy «■» HMT tttil Cod and 

I one hi the liiiil.Ue 

TV.i- n.-l' .i[:--ril i.n i. li:m'ri.' .nil llir- .).,(. f.irtllc 
I win'.iin.' Thr-r-- iir.- If ..| tl:rr..- riii'ii i, iii,-h i> l.i.- .iii .1 

, > ITi.I: .-:i.ll.ll-r.il.l |. v|.A.-. .1 .,!:,] I!u.«Ore, lU 




Via. «L-ABM&TDRB COBB. BHAIT. AND CUMHDTATOB. 



Fn. UL-OOMPLBTKO <XUU RBADY TO BB HOUNTBD 
OK ABMAWBB. 



tn Dm lyllBdMMl •orlUMdrMdi antadtidcbt win 
dam, tb*adin«ot irhiah am rmiMbd affaariipvn in 
Wg, TbrMwb th<w <rlodo<n • pivw of aiMtoa bolt- 
1 liMb wide, b tawd aa iitdlcalad io tb* Ikgun, It* 
•no* baiov CMiwii<*d tointhar. Ttw wbola loniu an 
ia»i|i«ni«iir« and wtiiidMlnrr maplian, wbiidi will 
iMRajy itrarant anv alraia o< tli« tlscft <ia« to llui Hex- 
urv nf thr boat nnmr loaila I n a i»a way. 

A thrH«t lirarlitfc, t«t«k« up th« forward ihriiot n< tli« 
nrri'w ^l^llft, Ik abo n«w«i(ari ,\ >iiiiple and witli-fiM' 
tiiry tyiH' u llUnitnilwi In Pic 'i. -1. ntid .V ('|Hin the 
ti*rew auftft arp UI01tnl«(l fnur.(teel (ToUarM, enidi ntMHit 
thrv(e tlhi**«tbv dlalaet^r uf the oltaft and alxMit t iiirli 
Ihldk, These art. iwofided with »et Bc-rew*. A ('n't 
IroQ box rotitidhN the bniratM amiuHt which llieM( 
eotlon work. This Ix-X, It mui-t be reinelul«-red. re- 
ei*iy**« the whole h^rward lhni<t <ii the .-erew, and iu(i-t 
not only 1m* made •ctrunit enough t(j rt*»iBt thin, but alMi 
arrajiired to (»ini[Mtlii(?ate th4* f^reMurelo the Irninfrfif 
the boat, A croiMl plan for nMiiintin»; tt in t(ipliw*«ln 
th« b(jttoQ) of the bitat a Kt(Hit tiiutM*r, loiift )*noufrh to 
be iK*rew(Hj to (ftfveraJ (»f t lie after f rnuie?(. and arralitfr 
the tliniKt hearing with liifpi fi^ four or «ix lo^; M*r(.ws 
»o that it may Iw *eeurelv atlaehrd t(» thin. In tlw 
■irji of Imat di*i(erilM*(] aliove. at full fi(H.i>d, IIh* forward 
puNh of tlia M*ri>w will be about £Ju iH>un<U. but in a 
M«, or if thpfi> l«any ohfttru(*<ion in tfie way. chiA may 
b(> paitlly doiil)l(Hl, 

The box frHiii«of the thriMt hlnok. the iMu>tmtl(X>n 
very (clearly show, Isitrooved to rw-elve ilir**e horae-hiM* 
sliAiied braMett, tmi^h about nii iiicli thick. 1'liem* 
Htntudle the shaft lietweeu the eolIar*(. whieli are nd- 
jUHted to benreiiuallv on the brilMee. The box Ik lliled 
with (jil to a level im* that lite cxjllam run in it. coiiKlantly 
Inbrieal iiltr the Iw^fcHui? MiirfaceM (tf the (^dlan* and 
bruitKeH. If one of l l:.' ^ r.v--- - t .-i.r (. it may lie lifte.l 
out and tunM((l an i^n ! . r m.!.-.. .-.! with an flier with- 
out KtontMniT IW boat. A lif;ht hiiiife\lcov«r (*oiMpU'ter« 
til.' tin 'I iiluoli. for tbo aaaUar tint «( mntont In- 
diciii.'.l I hpe(! aaUaiaoB tha ahaft mmt tun bwiam wHI 

Ih MlllllHClit. 

Tlic »li(*ll of !h. m.'if<>r, Flipi- II and T. Ih a .-vHn li i.- il 
Iron caatlnii .-nrr'. n.tr th(» four poUr nrt.^.n -i .i.^, ,i 
It UaJHkwn in tho drawlnK» wi(b •iwrteclly plain ex- 



are Iraad off ut ftaa mrm tiaia tba bid llbotwl. aad 

the aeat, 8, tor ifaa bmb hoUar riaf. B, balao taraad. 

TlMrrwia no nr(*i'»ily for any Ani'b OD tb* «lt<>rior of 
tbalMderllnder or any other niaehla* «ork apoa It 
•nvpt dnilini; an<l tappinu foar boloa la aaeh and to 
lnk*< the nap l(^rew^ holdiiiit on the mm! plat**. After 
the Meld u> imrnd all sharp Mirvx aiwl rornen Ixft on tli» 
poljir pnijis.titm* aliwiild Im iH-atly tuuiid«ilotr with a 
file. 

The two etid plate" are exaelly alike, each earryliiif a 
bearititc ll( iorlien in diaiiielitr by 3 inclit'K i*rtnc for 
tile artuitlore tilu-tfl. Tliej -houlil lie r(u*t broiife or 
irun iu(*lal, and need n<.l be more iIiaii inch thick. 
In the MM! at tli« «oiuiuula1or rud four w iuduwn abouid 
lie cni, ojiptMlta tiia aoruial poalUoD of Iba hriMihM. ao 
ihni ibaae aiajr tm ntaaraad wbila tha maiditna ia ran- 
nine. 

Tba benaJi holder rine. fl. 7 and i*. i« nf bnus or 
bmnaa, V7a iiiehe« ouUiile diano'i*.r ttnd 14 inch thick. 
It narrjm t lie four briuih holdem, imio ul which U shown 




lit section In Fis. n an<l n 
^itfn of ra.llal bMi^h Ik*!.!- 

pie lorm -h.mii is t,. 
The lK..h if II r,.|,.i.l- ..r 
with -h- »-M.I _• ii.iL' rlin.i 



... 1.1 Kij, !i. Anyde 

U.*C*1. but llle Mtlll 

iitr.l Very "iitlHfaeiory. 

I .I'X. cji-T III (»iie |ii<*ee 
' linir, H Thin ii* thi- 

irbon bril-'lj, 1^x1'^ 

Miroucb tt. A furki 



I i.e ut>(K"r c^int^T of llii% box carrier a 
. [.reeaeij n 



pH*c,- «i rui 1. 1 1 nu- 

hncrr "lii. Ii ih [.rei(M*() upon the bnll of the bruiih by 
the Ml .'"I -prit l: and tlinihb Kcrew arraJii7enM*iit vhowit. 

Til. 'Iriii'i^ioim of tile vhaft are clearly indicated in 
1 1:.' .Ir.Lu ri^. The (*omiuutat(>r la by far beat boufcht.. 
t ri ii^'li -.l..- drawinj; furiiiahea a Mifllcieiit indication (tf 
n Mi.i|.li< I'^riq to anabla an ajaataur to maba it biiti 
>. I ' ' h .0 daa|i«, l« baa « aapaanlB and •ItoaW be 
U Hi ll. . 11 diMiMfr, • indMi Aica, and band far* Ih 
tiuth abaft. 

TliaaiiMiif tta •nwrtm li tIailiwdlHiialwaDda 




riM. n, 11, ia.-liOABl> VUB mBMIMU AMD BBHDUIH OOIUL 



naiinc oat ■nnattira alqt^ tita laai ahiMttd tarn mt m 
fiilfly biyli apead, tba Aiad ba nrj alow and tba cat 
ligfat. and an abnodaiter at oil aliouU ba oaad. if no 
inillinsiaacblnaliaat hand, tha aloia majr ba planed, 
vreal praeauilwt baimt takan to keep tho «at vary tiirbt 
liHlml, 

The beat way to lilw op the fraiite of the iiKitor niiil 
III lie anr>« thai the anunture li. proiierly ivniered in the 
Held bore. Im to wrap llw iirinatllie inre with one or 
two layera of thin |K>|>er, nntn t< flla ncativ in the field 
bore, pot on the heiid* at the el|.|- of the lnn<*liilH*. 
anil mat Habbitt mclal in 1 lie borliino. If (lie end 
plalaa arc taarkeil ■<. ilnit they ran lie put bark in 
Ibc aaaia way. tile ariuat lire will im found to Ih* ror- 
NOtlyCMItered. I nIeN) lhi« in dour Iba claauionl lutl' 
aaaraftbe motor will be di>iiirbrd, aad 11 
will imlHlbty apark and pive trouMg^ 




ARKAMIEMK.NT fIF f^lIA 



The whidiiic to be detiorlbed la ot the aort knnwn aa 
a four ixiii. Up wiiidiiii;. and iamicorihaainialret and 

ea.w-t 1,1 i.iiil^e of tile TafiOlM fOTtll* of IOl»TlocJl(.<l 

wlii<lli>t!><. HIncIi cI the forty cik'ht roiU nacd ia almped 
In the f'lrnitnir iip]iumi(i9 aliowti in FitnL Ut U and 
l'*. Thlf Ih ill (Md iiariH. n frame for windintr thraoiW 
and u funoer for limdiui; tbrni. The traiiM la aimplf 
a piece of lioard with two IA ineb raand nirlal ptna 
driven in It. th(w liehi|r wfi^ incikaa apart, ont to 
otil. Around IIicm*, aa riearly ahoam in Fipi. It and 
13. is wound rix turna of Xn. 14 H, & S. (Zaire (htubia 
cotton covered wire, the afartlng ewf^ of th«* rY»ll boinip 
marked by twiaiinir a loop In II. axahnwu la FVti It. Tiw 
enda of tlie wire alloilld tie left kHHter than the UllWtr^ 
lion >li<>wa iherii, aav uhnnl dlncheii. WhfOtbliaol] ia 
«»iBi»leted, It ahriuli'l lie tM In at leitct foarplacaawtlll 
ainall thread tn keep It In iwaitloD when It la ramovcd 
frmatlielwopliHi. and it abooM b« wall alwDaekcdarilh 
mhartbliiTaniiih, ItiacilKOMly adviiabtatftaikha 
lip at Man Iw or Ml «f tlM baaMt thMm b Vltm, ■ 
and T. attlilt«aa]iltath» whidar taallaw iliaddi t» 
dry la tha Mopcr Modidencv of "tadttaMaa" btf«iw 
It It rcMMfad iNtia tlw fnune. and alan nmanB tba OOlla 
rapidly ilinn 0 tt w«ra aaoaa- 



Mry to wait aach linw for tiw wire to dry ont bafora 
»lndJ>w tba naxt. 

Tba ourmet aute ut dryi>e«« of the abellac for tl«* 
next ouerattoo miiat he tenrned by exiierlemie. It a 
when It i« at He ulicklrM. When thiH eoiidltloii u 
reacbed, thec^iil i« ne-iti'.ved from the frame and placanl 
Id IbeaptMimin*! ahown in Fik. pi to be fonurd. Thi> 
luaelilna la tniide of a wooden liaae board, on whicli ia 
aerewad a hard wood ahnpinc picre of the diiiietiviona 
ahown and nboiit >^ irieh thick. Two hitired piecr% 
aaahown. an* proviiled, ao that wlM*n the alraitrlil rsdl 
a> It .trtnca fn.m the uindliiir bonnl ia laid m*ntrnlly 
upon the forming pl(.cc, and both the hinirrtl pieciew 
U'lit over. It will U. bent into a form aoiucwhat like a 
wide Inverted L\ Tlie illUHtratiuu ahoaf.acoU of otily 
one U>er baiiwr bcnu Than trtll bck of twaiMiais 
wl^e^ in each «tm at the ooN, or nnm In all to ha 

bent. 

When thia lieiidiinr ofierali'iii is (.TiDipleted, nnd 
before tlM. alietliic i*< lloallv hard, the bent (?oil inuat Ike 
pulWd apart au ttiat ail of iia wirv*. thoae tietl tnicetli*^- 
on ana aida^ Wny ba laid in aakiC ol tba anwitwa, aiad 

n« rmMinhif tte vtnti (anntaK tkt Mbir ' 
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Mroiicia iii»i*r M tti*; LfKUt eull, laJd )ii tli«i ulut 90 dnur**^ I nwrMbir ordpir, riOf'nr Tr«v, inti' i ! <• 
awMV In othor worHii, th<> coil, wbra it >* pat "n 1 1- 1* t lie ri iriii:iuf..ii' .r tuir m■;v^t'^r m 1 ,11^ 
nritinttirp, niiii>t rpAcli from nlot 1 to %iiA III. iuwiiiiniii' the urtnntLin- la 11. i* n^irulnr ' nlt-r. 
that llwv Htff con*tecilCtv«|y niimti^iKl. Th»* AppMir- 1 lu br n^' 'Ih- i-y,<l^ f ut ii-'-i'l;. .^i t] n il 
Hm'»* o( tW tliiW'ltfHl «H"ll. ready to put on (he ariiiAtnro. lot ^b^■ wi:u;;ri^; r. pu io m ^i. ii iun 
!• ln»llc*t»nl by Kijc, it. I hi» n**Hi ii* u llm .u A*ilUrrjiii; ri -u: mu t nf' it i-i inn m • 

A leUUMW atVJir. 14. wbbeh aboim tta* «ad oC tbe mna- 1 Tb« only tuing In nu<in. A luirruw Migtnl aulUt-riiiti 
•tow pariliiliy wmuuI, will «Im stall cImnt. TJiallratlMtwIUffa iBtvtlM «lol in ih* conuanUMr bar 
«oUi, IfproiMrly taani. will II* dkm to8«lta«r en Tli»lwMlb»ro«iid vNr«oiivialiirtfof thf« wttrtt. Ulawc'ii 



li.r 111 -h.. r.-u. *vf 

it^mi: v.. J >. rjir^ful 

r.t II ill ili^ li-fu* 

Nr. .^1,1 -.>|.>l:;il 




Pie. Uk-^KM) 



KTr.n AHMATI UK. HftOVtliO 



•fMw U v*ry iiiMll «IMl tilt I 



COMMl' 1 AroK <'ONNK*'TIO.\S. 

H of the arcofttnrv Atii) ppodniv the wn' ii<«t aud , tn wiml w>inA Iacwi amiin<) tlM* iiin^^r hub nf thi* coin- 
■luple intvrluek^l «>nd aiTnDK«iiient ihnWii in tlw ! apQtlUor b«fm iMglsllillig tb« «0>lil*rtl|g. Whm H i« 
illnia rattoii. ftnlfbtdi » layivr «f «tea>t imi rimiM b« ovvr 

Wlirii all tilt? furty-^Sffht **oiU nr* in placA, tlwi nnnA' 
tBTv l« raidT Eor bai>diit«r, In thf* »>hnll«>w inv^rr* on thr 
rorfae^ ^MUy d thiu vUtptt o/ mkca, thn anantiirp ti#ln(c 
In ctntem ott tiM* latb« foe (hi* ooeratina. or oth»rwl»r 
moutitiHl HO that it c»u tnmpd arnund. It in Imtw 
to c-Mteh ilw raloa iitrips uuder a cf'hl wrapp^ around 
tin- rorit a f«w turoa than to nttviupt tn *t(ck tlwui ftn 
with fb^llar. On the> luiea Ih wound the hand, etifudftt* 
in(r o( about No. :M mwr (ierinaii *ilrer or har.! brriM 
win? vouiul un4i*r tlw ■trunir«'»1 t«iiftion It will Hrand, 
Thtlmixl slMMild not br luorr than /i Inrli wld^. the 
OVnNl^Of ciirnn «I(»fNiDdiui;, ul courw*, un thf* ira4re of 
tiMbradwlrn. AttoTo All, CAtf* iimxt t>f InkiMl 001 to 
tiate DO larmi or tli* ink»ao Ibick tliAt tb« buds 



c«iivi»nuint way, Aod tkifv jshoMl'i iw* <*«(Miii#>rtf^ to 
ir9th«>r jua thAt thivy inatcii'*tiz<* th«* ^11^ ui t< r:>iii> i> 
lutrth aiitl Miuth wh4>n ti fiim^ia k*> ^ir. iiKiM^'h rl>. 
*(itif (n »»*rlMM »'ft!h?n,* thiMii I ' , hihI ttui* f* 
.|m-,.' iriijh H-ii,ir - t:' i.'.r .i.i:.-[ .-t..! of A Hir<»tttfh « 

(!•) til riiUi.t^r ii.i-|;i(,- II, 1 1 nit-K.' .ifr ♦•nd iilalf (ihi- 

ifU<i^ pKite ilif <.iibataHii(A4«'t >[^f«(l ttif iitotort, tbrn 
coiiuecl t)it* iliiirrfri<t «>( ^4 ro (lie iiiiirr I'nd of if. the 
outer eml of to tlir noifr of C. Ihr inoN t-uii of 
C to tlic* ii»tirr eud i>r />. iind liriiijf out Ihr ctutrr rtiil of 
/I f liTi:iij(c:i iift ilh'-r bupliiriK'. 

Tmu i il ' T hu-lj£Ui;it are nrnvnlcnj for brin^pnjr ont 
th** rndu ot th« wiiw to thr briiiihriL Ti>«' four brnntiM 
art* mimpctod in two pAim, fip|Kwit4> bnihtiM iMinigron' 
iMCted tf^tbPT and to on** of th4« lMdllt|r-mit w|re« 
Th«* co<inert»of>n fdK>»M mailt* with >o, « wir* and 
th« leadliiiT'OUt wlrt* t«hnuld he >o, 0 dexlblc rubbtr 
inDulatfHt cablp. 

tilioiild It bL* dfvirrd lo roii5lruL*l luulonof IIiib tfiM*. 
bat of h:w power, thr minr i;rn*>rul inHtruf^lianN »hoald 
be foUom-fd. thti diaiurtrrnf tlir ariiuitiira And Aiuint; 
beJnf; tlir miiup. but tbrir Irnirtlik difTf^mit. itrlnv arr 
givrn dntiMulonn aiid ft|>tH^l> for luntnr* nl two nml 
thrpT hnr«* pnwp^r; wh<<m a diDi4<niii<.>ii lit not iflven, it w 
thn »aiii4> an tlmt dPM>rtbf«l altovi* for thp inntor of fmir 
hor»^ pow«<r. The sJot* for the tfirre hnr** power anua- 
fiire should be hn'h wide nhd^ *nrh d»*p; forthe two 
lM>ne power artitature. U li"*h wMe «umI >\ Iih^Ii dwp 

The motor tv^w beififr roiiipletr. the next part of the 
boAi'ti e4]ui|iiJi4>Dl i» the eoniroller The devlini i*hown 
id ekceeJiiiiily riint[Oe auil raiiy to make, Keferrlne to 
Fij^. 14ii. 17. aod 11^ which »liow it in P4*rtioii. au<1 riff. 
19. whirh in n dia^^TTini of it« rontirriions, lt> <Nm»tra<*- 
tioti and operatKM) will be nnidilv uodrrytood. It hiw 
\M**m ihmn^ht Iwat not to KWii|HirAtr itn riiturtnictinn 
by aitrinptjiiff tocombtn* tb* all end nnd listvrn emk* 
trolJinf: movrinentM with IfaoMr for itpi>ed*>. m> two 
ItandleM are pr(tvlde«i. onci b4v|m bibit aiid full *pr*«d* 
and the other for reveraintf fb* bnM'f direction, Tb«w 
ftrv. howvwr, for eoovtAiira«ew nioani«tl a( tii» i«o 
«8di«f UMarllmlrlntflMiif tiMooBtroiltor. TbebNt 
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the hiinrh of aiuIk fr^inf? t4» the contitiutator (4> keep 
Chow from •prcAillnff from cciitrifafrnl Action when the 
MIDAtlire !• rtmnlnff. TheMi oonimnt Ator eonn4*rt ioiia. 
raiidf for tlw Ot^rd wrnppinii:, Arii »hown tn Vig. l^. 



' ■ lM •nuAtw* l» oonpIMM l>r b«iof rvtornwl lo Um 
WbM tand I* ■««Mi itto idMnd wttbl J*tlM>. whava • lliiiM cirt totahM vrm tlw ooi 

Ml 



loiOorM for <lii» "» wood It •liiiHliI lip nbniit I" or 
liMibw la diMitiKcrMilclde, aiwl about 1 Ineli Ibiek bgr 
* iMwt • or It tartM* iMg, Mid I* um v«Bl«Qtlr tMilt up 
IB thowny J t iwU m l anew tar tlw p«tum iar HwiMl 
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iwt or «lx Httip dab* of iHililer, not raaUDnoBel;. and 
tlw «m1' «u< off. Thiwtt iMiidr vill be neqnirM. om 
wllbJii about iiveb of *aeb Md «t tb* MUMtnwoore 

■Bd tlw uUter at ttt# mltlill*. 

TfteMBUBOlatnr la h»lit from tnrDltii; mi th» theft 
by a ilHIIlMr (not •linwn in the illusirniiuii^i. hiiiI is 
•ulidcMly held fii<|a'i<c by tbif iiliH-tV'-six wiivt< sol- 
(Inn-ii itittj it. Tu eoniiet'l tliwf, talie' th* t>fi;intiini; 
«nil u( niiycuil. iiutrkfd hy thv little loop twj»t«*il in it. 
and KoUWr it aiaU Ibe enijiitjt vwi of tike wtxt cxhI i» 



to trH# It ami «at off an; ttracffling wira aada. The 
armatur* Bhonld In IwMd tmr nlalit In tm <imb to 
th»n>ti«:hl> drrtt«mblfH«ttliMMiapM In it 

111 tlw MMrtor. 

Oil «irbol tlw four pi>lMnf th» fteld l» f«»tfn*d. with 
Hmall hrn^ft itiitfle i»ier««^ A* elearif nhoirn In Fittti. < 
aiMl 7, B ooll ciirifistlnff of twehty-dve turn* of No, <l B. 
Is S. Kngr "lr«-, nrn«ii».'<Hl in tlie Inym of live tiim* 
eacli. ' Tbe«ecoil» are wuuuU oii a wuotjei) loniier and 
lu|H-<l. Tlirir iuarr fimIh kliotilil be marked iu aorne 




Fito. Ib.-DiAUUAil OF CU.MUULUIU CuNN&CTIuNS. 



cAkticig. II MMlillit nf wood on accoQRt of tW iu- 
mlBtuiir pmpMtfin of that mat^rliil. 

Ik this wooilirffi cvtindor OMHinfiil two wutNlen 
dfedn^aboai aiilnrb Imo In diaDN^ter than tite inter- 
aal iiMaauMOWOt of tlte cruttaiitliiv o Under. T1m*m* 
twodifka ar« t(tnw>d by the twu htifidl^w— Ihe )>|iei>d 
and direction haitdt*'*— aod L-»rry uii their Kurfarin r4»p 
|ier eertoM whl^h are t^t into the »fct»od mj ilh to leave a 
ftinooth Kiirfiiee for ruiinhii; under thr Of^nnertluK 
points. Thet»e are uell »hi>wu tti crcij'* m-rtion in Fi|r. 
pt. whk>h i» a pnrliiil eros» M>rti(in of the niHH'd ennind 
Hliic end of the iippam1u?<. They ennnUt of braM tiitte*,^ 
about 1 Inch in tliaiueler, 4 inrhe* loiiff. and Inoh 
thick, «o»tainini;a uprinK ntid a eon t Art plene ibrriMor 
CDpp4>r}L fitting thr tuhvt neatly aiid pre>M-d by the 
■prioir into contact with the AiirfACe «4 thettl^k. >tine 
of thetu will be requiriKl. 

At the iipeed control end of rhe apitaratiiK the tnm- 
ini: di*k carripn two »l*«>rt Hector* on op|Kwiie didee. 
theee helnfr conitecte^l to|;eth^r tui fliMwo. and two 
kinirer ^eotorfl eiieudinie ihn>uirh about n> uf the cir 
euiufifreuce. l'h«M< arc alwo fnldei^l nrer ou lt> llie 
1 .Il k i-r t-i" :!f-k. iv- Ahnwn by dittttnl lines in Fitf. 9. w> 
r|ii\c iMM.if 'Ai'- 'prinf; c<MitAct« may alMt Iw-ar ii[Hin 
'.Ijih auff.n'f TiLi- fiitsint way tt» mnk*- tlwH* >e«-fore t* 
tu cut tlw part'- o'lt T<f in.-li <-jiv»>t i*ii|i|M*r. iiiut mount 

thiim on r\n \ : v<. n ! 1 <.iii:ij| ci>uiirvn*iiijk w^wmI 

MTcwiL The ciw:?«n!(efeiiti.iiJ and H.^r iiari- .if the 
wctor* hi*t de»icriUetl nift> uvU M>Merr>d toicelhrr 
after they nre In place on the <lUk In nil eju*^ the 
aector ».h'oti!i| hf U-r fnto the w^mmI »«» thut thfr*- will br 

n«» i-li.illil.'i- IM .--ili-h :iL.--il!i-I III- -I ili: .-ml n.-l iih'.IJ 

th(- tli'k I- n.rn. .1 
At (he xpt^l ctrntrot end of the npparulu* fuur of th* 
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ii(>rinir enatiuTt t»lw9 nrv imninttHl. Imimiir ii|miii thcl 
mlKP of tlw ii»k ii» ithoirn ; ttir four ht^intr in (»t»|tr»tt« I 
pnirit 00' a]>Art. In thi- iDtt*rM»r of ryliriilnrnl cnw 
of ttK* nuitmll^r nn* I wn (iiirtiiioiL* a* s1h>wu ill Vie. 17. j 
th<>oii«i nt^nrHftt tUf »p4>f«l (•niitrol dii>k jiivt ilnrrilM^ 
enrrrinfr two of iti*' c|»itri|t i'i,utnet* bpArini; on the tUiI j 
iiecrorft»N HiKiwii l»v till* iltiit«>tl lin*^ in Fik'- I'*- Thfw j 
b4*ikr At point'- i>n Oitr totuw illaiiieur eonixH'ting two uf 

At llif iithrr rud <»f Wiv controller In iiionntml th«> | 
iur<*h«iu*iu for rrVfr-iiii:. wl^^^!ll i« ftl>owii In pArtt«l , 
MTtiou in Fiff. 18. This conhiifU &l*o of a 4th»k cAr- j 
ryintron itnedet* lhrv» vrctuni. twu uf only W>na | 

moufch to bo irntirrlr in njiitart with »|*riiitc cmi- 
tju^ M tihowti, au«l tlii*t>(lH*r lotifr ftiotiirh to l»riiJiefr' | 
two of thi»iu. nkKiiil Ml'. Thrfr nf tlie Kpriiit; I'tmtAetH . 
Arp innuntpij Iwskrinfr on thi>M*. Mpiirt, Tlie louir I 
Mvrtrtr In oonn»<rtt><t to th(» further uf the two Nliort oikfu. i 
while th» iMtilillt* MM*tor t< r«>titi4*rti*i] to tim |>iv<»t ofihr 
4li*k thUA to ill** hiuhine in which it tuniK. Am 
FiK> ITvhoWH, thl*> t*^ maiW (|Utt4> liinfT. A^ tlii* i-ontnrt ' 
hA» to carry laritf rurrciitK. It >>hoii|>! ttM b# hm* itiAU j 
thrfr itioheti Ionic, (he pivot Iwntfg A p**0» of offii» nich | 
shnflin»r. I 

Rrfrmnt; now to Fit;. 19. the o|>f fAtlons of tlt« mn- ' 
trulirr will \h* fii»ily mMlcf^touil. It <*h4»wft ponnfc- 1 
timiM for hnlf >|irt^l ahead. The ilinccHUi Miowa th4< 
two »id4*K of the ooiitrolli»r ne-iwrnlt-*!. "fctr tlH* *<«ke nf : 
cli>Arni>Mi, but it i%, uf nmr'*". tin<)rrv('Hiti ih«t thcv nrr \ 
nt* funhfr A|)*rt thAn tbr two irn*ln of tlM> wotHleii Ixi.f i 
In which tln'v opiTAte. The fu>eiihu«n in tfie circuit : 
I>ecwp4>n thi* piviit of tin* r«trer«itiir contrt>lier nniJ tliv 
Inner npriutc contACt l* iiKmnted in the middle diviii^Mi \ 
of ttve Uix. which nIiomIiI 1uiv4* a dcM>r for mocihis. It ' 
•buuld be no orillnHr>* hlU)il4* polft |K>m'lnin fa«e block 1 
VArr>iiii;n fiirw til<>w I'ltir Al nliuut 7*j Aiut'vrv*. F<H'thf)' 
S h(»rw |N«wrer luot'ir it xhoiild hluw At &i A.inprr««» And 
at 40 uuipen-t< for the U liorne |K>wer nMktnr, I 

Thr oontrulirr ttox i-* wwie^t uiiide uf t.ftmi* soft w<*o«K ' 
such aa while picie. It hhuiild l>e lihentUv VArtilxhei] , 
outside awl lineU iio<ide with A-«beH(oM lutiwr. trhl*'*! or 
tarked in pliu*e. The two dit*ktt fhould Ik* of hard 
wood. On th?> exterior of the Ikix •lionlil \>f marked 
thr jpopitiori* for the variauii tipeT%U and ttirv<'ticHL«. or. 
If thfi eoiiatriictor find* my diK|M>H^l, he eaii mount a 
poflitinn cAiii and ndlcr on ejicli pivot. 

Th<> onntroltcr inn)' [Oim'«l AityaJu-rr in the bciat. 
but jir^ffruhlr wh»«ro it can bi> uiAiiipulnt«Ml by the 
pilot'* Mt haiti) whilp \w iir4<4>r» with hie ritftit. AH the 
wiriikir t>etw<«eri tht* hntti>rMHi. niotor. nnd controller 
hIiouIu be run with icix^t qunlltjr riildMir coM>r4'd wirv. 
No. 4 (CUife. and prvffrahly In Iron Artiu»riKl rondiitt mo 
(hat it luay not be dl(tturb»^t by |iiuM*npi>>r* wnlkuiK 
o« it. 

The 24 cH-ILi of tmltery riuiy btf cunreuleiilly char^Ml 
from A 1 It) volt wtmrtw of tiunply by the um> uf a nwivt- 
ai>ce. Thi« Khf^mld be f>f aiKmt U ohiuK and i* convrn* 
Iniily lUAili* of ircin win*, ntiuut No. 11 i;n(;e. Aboal 
'MO IfPt of It will bi* ref)nirrNl, and this may bt- c<Hir«o- 
Irnt.'v coiIimI up in lo(we euilK and liun«f in a fratue. It 
piMHild not Im> 4H)nfliMHl. bitt ftllowed tu hare free eirrn 
Intlnn of Air. lu^ It wilt wnrin up <sm*-i.l4TA>>iy. Ttw 
eharirlnir ourr4*nt RhfKiUI bn aU^ut *jo Ainp4>r4>)i. Full 
ehartcv 1ft d4't4>rtniii4>d 4«ither tiy the T4>)titiftt4-r. which 
will then r««*l rii>-'» vnttn. ttr tiy tho "tM>ihiift" "f th^ 
e«\U. It i*< A «rAM4- of iMirr«uit to Atl4>nipl t4> funh<>r 
ehanre a cell After tt N«cln* to " U»|l." 

If the Hiiiateiir tto de*<irf^ he uiay iniike h{« own cell*>. 
but he ill likely to huve ni4>'re KHi'MfiM'ilun with thi>>«* 
hr buy*. A type uf cell pmbiihly tjesi adApted for (hi- 
pariMwe if de^crit>«<(l at letif^th in An article un an elet*- 
trie antoiuubile vt^hicle in the H4 IKNTIKIC AMKHIi'AN 
Srrri.KUK.xr for N«»remher 20. IXM vNo. 11W>. For 
th«> la/tccr sixe of mutor dMcrib«Mi thrse c^lU Rlu>ukl l>e 
lilA4lt* nith pbitm H iiMilMHi squAni, tA Imd plntcw And 14 
iln« pUtM to (inch ef<ll. 



KLBCTRICAL AND BN(HNBKKINU WORK IN 
THB NAVV DUKINO THK WAR.* 
Hy W. 1). Wravkr, lAt4i Chi«>r Rn^riiMwr of C. a 

The h>f«oos tAiiirht by th*" Inte war with rMpe<?t to 
tile «in(doyiii<ent <»f electricity jilMkanl iiien-4if-WAr arn 
few in nuuilLier. thouieh itniK>rtAiil In their bearin;;. 
The imwt deci«.ive rwMill wit» the •IvoKHiKtratiun of the 
iiiiineiiM* ■iutierw>rity uf eleclri^'ity ovt-r ateatu for the 
opentUon of turret tntiniinc apiHiratUH — u deiiiunstra 
tton Kt deeiitivt*. in fact, ttiat the qtie*itiun of the em 
ployment of electric |Kiwerfur thin piirpoK* ij4 no louiper 
All a[M!n one. The society u to be cungnituhitcxl that 
on* of itH tiMtntbt^ in th« inventor of the NV>tiMu whoMt 
Appllr:Ati4m liAA h*d t4> thin happv nvnlt. { n*fi*f tii Mr. 
H. Ward lim>nAnl. 

Another question whkh thn u^t of hAttIp hax 9Ptrl«>d 
defl»lt«>ly 1» thf» MippHorlty of f«l«M'rrlc ainniunltiMii 
hulMd. 114^ oiily in eflldenry m W4>rkli»)j. but In con- 
venietHM* with reHiwei to location aikI i*|xace ocetip(4Ml 
tluit will tend t4> irreatly extend the applicAtlun of elec- 
tric power on fthipUiari) irenerally. 

AsTAinal the cre&t MUOce^ in ChetHLrtipulamjUMt men* 
tione<l luust t>e set the failure of electrical rauite finding 
api>aratu« und of rlrrtrical indicutitii: appiimtun in 
ff«tn«rAJ. A« to tlie flr««l lueiiliuued, the e>iemy i;av«t k> 
ri»w opp<irtunitteM for its use. and even then mt little 
n<>rf>tt*itr eKistitl for its einployiiuint In vi*tw of the 
U>U>nr«ly nuiitoer In whteh our rnMM>U ihiuM pick up 
iheir r«nfr«>, thAt poMlhiy nivl<*t"t hml MMm^tilnn t4i do 
In the caw. 

At Any rate. elM^trkfil ranee Undlitir MtotiM not be 
cuntlenine^l In general liecautte of (Iw failure of ii !tini:le 
systeiu. In fact, the weuk |H>ipts iu the one in niieirtiot] 
would xeniii to beeA«ily uvt^rcor|»e by ttie enipfuyiii4*rit 
of alternating riirrenls of hiRti fret^iieney ami consider- 
abU) voltatfc, llierebv eiiAhhiur a ilnti* *>et wr*>n iinlicnt 
InirpolntRto be ohtAiti4Ml by ii)eArii>4if ititlurtani**- which 
would be in the urder of vult»» iik*>teMil uf poh«ibly niilli 
volt*. AA whpre the tlired current is u*m), I will mid 
that An AppAratuM Kumewhut Attftwerlnir this ib'M'rlp- 
lioti hAN lieen |tiN»[Mi*i'«t Ity Mp*sr». t'rehure And S«piier, 

As t<» i>ther Iiiilii*^tinK tipiiHratOft. H nhuiitil lie iM^ie 
In mind that etet'iri4>ul Mppanitn* uf tl>i» iiature re- 
quinr* n eertairi nitiuunt <■( ext**'''t i'i\t*' which it in iH>t 
always po-Hihle to obtain atMoard itliip. wliiU* the nm 
trarv the ca«e with Ihe ijMi'luiiiirAl apprtrntnn Ihiil it 
wou'ld displucu. If, in atitieiputiuu of hiitltc. Ihe latter 



Is tkHimnirhlv overhauhMl. as woiihl be the rasi*. there 
Is more nsjinranAP 4>f its 4<ah'ieut working ttmn electri 
caI HpiMratUM under the adverse conditlun luiined, 
iH>twitiiMrAndinir th*i inherent BU|>eri<»rity of th** lAtt<<r 
Tbix brlntCM up th4< <pip*tiun of l he del£«ieiicy aboard 
tthip uf itecevkKary e)4Tirli*Al skill, whieh him been Itiad^ 
tliexiibJrK't uf AO 4kfTlrlMl re[Hirt hy the tiurvaU olllrer 
in cluirx^ of elef-triciil fUicnwering, And will Ijc referred 
Iu later on. 

The faV4»rahte e]||ierieiiw with *»lwtric pi>wer in the 
itup(»nAnt eAHCs jti-t iiientlont-il ulioukl ai'4i-lrrAte the 
exteii<inn of ils ai>plicii(ion altoaril ship. aihI while un- 
forluiiately tlte prem-iit bureuHiTAtic lendeticy is not 
in eiiAt direction, w* will be notml Iat4'r, I sHaII ueverthe 
hn» refer t4> iM>mr other eatfeN ili»1inctly CAlliiitC f4>rsuch 
A|>pl Ira t ion. 

Th* 4me of iininediale im|M>rlAnce, and whlrh In fact 
can Ih» ronsidemi a eryinir ueoe««ity. to that <»f ele^rtric 
ventilation. Fur warship ventilation, both with w>- 
nl«**t to coaI •HMmomy AntI deririni: th* ino*t «»ftiel*nt 
rettults In veniilatiuii itself, the elec-lrle fan offeTH an 
idejd solultnii. The luodr-m warvhtp beinc divided 
iiilti niiiikeriMift compart men ts, eAch of these ran l*e 
HUpplied with ItH own eli>clrie fAii or fans, either for 
isolnted veittllAtinn or to suppiv a system of only viich 
extent a-* will litvidve im» snrrillrff in elBrient vetitlla- 
Itoii. Tlte ty|ie of eUfrine now einploveil wilhoteAiu 
vriililutorM utitiotibtedly requires anvwhere fmni 75 to 
OiH^fKiMndtt, an«l even lii«ire. wator pe-r Vionw jtower hour. 
In the case of a Ittnre tdertricr plant and with fan ui4> 
l4^rs of Ihe nii>*l onliimry enU'leiicy this W4H1I4I be re- 
dnc<*d to (Minstderablv l«du» .V) |iouiMls, while at the 
HAUie time Ihe vi*-uti)aiiuii for a triven expenditure nf 
power wouM be er4^lly inereoAVHl in efl9ci>>ikcy. 

Whetiier el4ictricity '»lK»uhl aI-mi be appltwl to fur- 
nare blnwer* fur fomtl drtiuicht In ah tt\ifn question 
At thP present inunw'nl, in view *>1 the very ii)frp<|uent 
u*^ 4>f Huch blowers anil c«cHi«4<quent Inrjce MU* »lectri<> 
plant ttorinatly tliat W4>uld Ite eniailwl. 

<tthermiipluy"**'>il*'*^*'**''^'ric jiower, ho 4»bvio<lN that 
their AiloiitVtn i*:\niiiit Im» trreatly 4lelay«d. are In drlv- 
iiii; the wurk'tiup anil in- nuiehin«n now iIl^lnlle<l 
abiknni every wnt^tiip The eiiitinm of the lAfter are 
partieularty inelt1i*»'nt, A*id« froru their ituiueute in- 
ronvenienoe thruiiKh the lutat iriv4*n forth. In theve 
cases the uppliratHkii of the electric motor is >o simple 
that it cuiinut he o|H'n tu <pii>stiun, and the saiu« re- 



riHH-ntly refiisml to ftitilier extend the appliontion of 
pleetrieity on shiplMMtrd. the <leeiNi<»«i Iteitiif that thr 
use of eh-ctrieity has fitme far enuuffh lor the present. 

It is 4|uite proiiAble tliAt thh unr<»rtuiui1e dreiskia 
WAS arriv4Ml at owmi; t4> the iinfAvoridtk* coiolltion n*- 
ferred to csMkCPrniiiK 4'fllrient openiti4ni. Wliv the 
oi»er«ll4m of an ehM'tric plant 4»f I he *if e inNinlle4l Altoafil 
fihip »<i)outd prwent Any cunsiderable dilBrulty will 
proliably be a p4i«le to Ihosit here prevent wlni are 
cunveruint with elect rlrAlojierat ion a-«h4>rr. ns it wnuW 
al»o to thow laiiilllAr with merchnnt ship elect rir lifiht 
inij- The clew ii ifiven. however, in a remark by ll>e 
bureau chief as t<» the dirHrulty met with in oblalnlliK 
AO efllcienl ofierAtine force. tlM* fault thus lyinp. it is 
to be sumiineil. not with the elt^rloAl Apparnlus. bfil 
with the ele4Ttricat periioiitiel. 

In view of the manner In which profeMlonnl pritle 
Ami the ele4'trical inilu«try nre tUii^ AlTerte^l. it would 
AppMr enlindy appropriate fiirlheel4H'tricAl fraternity 
to UM» its influence t4> nave IIh* apprufirtate rt^iiMKiv ap- 
plie«l to the serious defect n liich has tliUd Iteen ntttcial- 
ly arknowledtceil to exist. Whnt this reiueily »hnuW 
l*>e, ititi;ht well prove the subject of a d«narlui>:'ntal.. 4m' 
ev4*n uf At'unirn>si.innal, invrstigmtitm. Thai IT l« diw> 
to a faulty sy<.tem, niul not ehar^eable to lack of r«Al 
on Ihe part of tlwt afHcerv alT4>ct4fd. can. I believe^ be 
taken for fcrani^l. 



A NEW OAHtiLINB MOTOR. 

Thk iiumertms aiiplicalioikf iuad« of the prlnrlplrnf 
cArbnrvtinfr a ifos tlirouffh the evaporation 4tf Tolaille 
hy4lroc-Jirht>nN with a view to the pruduclloii of lifht 
and nw>tive power Are well ki»owu. It i» U|Kin thI* 
pHneipht ihAt is based the o|>eration of tlHi< »|if>r-ial 
tTHMdine mutom that consume fmiu 1<l to \1S uuiav* of 



iTAMdine per hon^c liour Anil of the numerouH Ap- 

tkAratus «li>wiicntsl for liichtinf; country rcsidetices. iso> 
Ated lnslAllai|4»ik«. etc. 



I'he S«icti!tt«' A^ro-l%-trohqne, of HraiueU, ha« fTceutljr 
n^luced the consninpttnn of ira»nlln« mot<Hii to the 
tiKure of nine 4)u«c4mi p«r hotM-hour. and that, too. 
throuifh tlie um* 4>r any *<»rt of a tea* motor in conjnikr 
tiou with a very ^llllute and Inexpensive carbur4 tinB 
Apimratus. On anotlier liand. an anaUtvous svfteiu 
permils <while lenviiite di«|MiNtb|e Hk' puner of the fi[$^ 
motor thus tranBfurniedi uf utihtinfc the heat l06t in 




Ari'AUATUS FOR LHillTlNil TIIROrtlll THE RK<\\RHr HETINU OF THE ViAHTH. 
OASES OF A OAHOLINR MOTOR. 



mark anpll^ to wlfH<l»efi and axh hol«t«. On the ohlpl 
of whieh I was rliief enifineer there were six of theM>. I 
whkh. I eHliniai4'i|. fonnuiued xteam at Omj rate of 4»ver ' 
I jift pouiHl>< |ier hurw ix^wer hour, nut oouutini; the 
irrrat comlenitation In the Iuiik h^tifrthsof steaui supply I 

pip*?*. 

Steam puiufiM are. as is veil known, trrmisly iDefOeient ' 
in «leani c(nuuiiirtti<Ht. and Ihe samn is tm4> to a lesser 
«txteiit uf 4»ther auxiliary machinery oonn4«cted with ' 
the pri)tie|linf;i*n(rin4Hi. 'While it may Iw elAinu>d thAt 
it W4>iild be inailvisaMe to reiHler the o)M>rnth>n of the 
pmpelUni; nuu*hinery. partienlarlv In tmte of hnttln <w 
duniiK src^rnu.. ile|iendent ok ubtulniiii: isiwer from the 
eU'Ciric nutliiK, In reply it iimy t*e *^u\ that the number 
of different eittfliteti at pre***iit einpUiyed tu run the 
Auxtllary riuirhiiiery h In ttMdf u creat' hamnl. f4>r tlH* 
breckklntr down of ahnu^t aoy (»ne alune would affect 
the ut»emilo4i f>f Ihe main pniitelliiiir machinery. 

AtiH>iiic other prcibahle appiicatioriH of electrlHty In 
the future are to nnchur hunts and >l4HTinff p^r. TIm* 
navy ha« had a •MMuewhnt unforluiinte ex(H*neii4M* with 
Ihe lalter, utul thi*. by llie w*ay. carrier a len-xm with 
it f4>r tlkow iiitere^teil in iulnMlucinir new electrical iua- 
rlttnery Aboiinl u'Ar«hifts. The le-ison is (Imt. ui every 
ease pmsitde. sneli machinery should first be Irirtl 
Ab<iArd merchant men. and all ex|M!riiuent«l work en- 
tirrlv C4»iupletnl before ACt4<mptin|{ t^i secure Ad<»ptioii 
I by the riAvy. In iitnny cas4^ it wonld iKMiblv not l>*t 
I A dlfllcult iiiAtter to And opfiortunitim for inAkins tlwi 
trial on coastwise or frcli^ht NteAinen*. or 4>n harttor 
v^Mels. thuuffh ►onwtlun^. howi'ver. at the exi>«<nsi> uf 
UMtM* putthti; tht* apiwruiuH alMwrt:!. Sr*H>rln(r icear 
'aimI anch4»r Rutht* n4»w furnlxh iroott »iib>e4'is fur the 
elect rictil ilcMiiriier. And if i»reviuu'-ly leMed in the liwn- 
< iier def<cril»ed. wottlil un<lnublr<lly Htan4l ah eK'ellenl 
chattce uf Hdo|»tion fur ut»e in the navy In Ihe hear 
.future. 



Ai* I have hittmated. it must l>e reluctant ly ael 

ith«tAmliti(; the exireniely eflicient 



• lUtti Utun lb* N«« Turk KWUlol mOmf, Piiiifcit 14. iVA. 



aekn4iwl 

e4l|^d that. n4»t 

I shi»winir which electricity made durini; the late war, it 
is Apparently at the preM-nt inoiiM*nt ii4»t in hiffh favor 
At the Navy Ivpartnient. The chief i>f the bureau 
havinffchartre <»f ••leethml matterK litis recently report 
«>d verv fflootnity tHiiic4>rnintf tlio tlifTlculty ex|herlenccd 
alioar*) sjdp in ki^ptntr the iiteneratinic pliuit in An cfD 

'«k>nt Mnle, aii«l the Naval Hoan.! of Coiif>tructii>n ban 



the manufartnre of a inwnlln^ baa of which th* onio- 
tity «te|>eiid» only uiw^n that of the nwteriAl usetf sirl 
U|Miu the ^ixe 4>f the c«rbiireter, Tl>e roM of meU 
liKblini: is. in l-tt-ljEluiu. leMt than a tenth of a cent |>rr 
burner ot ten caiidlm. 

The principle throuirli which ?uch AMivincr Is effertni 
is as f4>llows. l.'p to the pmeiit. u«c liii» tteeu iiiiule uf 
air or satiH'tiiuei of WAter fras iiiln-duetHl utuler \>n* 
sure into the apparntus for vulatiltxinir the pL^oliii'- 
On another hand, a iras or (?a«oltiie motur (riv4^ up a» a 
pure hiss to lheatnM»ph*-re the Iwat uf tlie waste trares 
which still coiitAin a n'^tablc fuirt of the citnbustiblp 
|iFAM>* 4lellvered at the A<lmi*sum. The inctimplete cotii- 
hnstton rtf such cam'm Is shown by iImi forinAti4»u 
de|KH>|ts rtf tar aii«I carbnn in the 4h*cl)artce. Thii^. 
on Ihe one hand, the CArkHiretiiiff of the supply 
re4|Uire(ia work that U »hown by the eoollnic of the 
hydritcartHiret to )m< volatih/.ei|, and. on the other, a 
lanrc (lart of the work dls|KiMible. m well a» of the heat, 
in lutit in the »*'cn|H'nient. 

The new »y^teni obtains the beat neceswiry fortlie 
find (q>eralioi) from theflixduirK** aiid brliifoi about the 
li>tal cot>!ittnq»lt<»ii of (he IiytlnMrarburets. 

The di^char^e. inht4*ti4l of tukiiiir |iLac(* in the air, !• 
efFectml in the carburi'ler thrriuirh the play of a valiv- 
The carhurrter supplie* a fTAf hulder. which mixe* 
oxytfcn <d tlw «ir. at a pr(q»er teui|wmtur4*, with lb* 
cAfburel4»d p\s. What c1uiraf-teTir.4-s the sy»tcm, then, 
is the Ti*carhuretiiiu i»t the (fAs»*«4.f 4>»cnpi-ini'nt. The 
motur ffives out only aqueuus rnfmr ami carbonic ncid. 
and no coiuicnsAi ion of 4'o4hu 4>r tar lakes plac* in the 

AppArAtU*. 

TliAiik" to thlpi pri^MKfc. a nM>tur niAnufactureA it» 
OUppIV uf KH^ fur itself. 

In the AcciiiupAnyInu Hisiire. tr^mi Ia Nature. ieithuAii 
an iiiHijilliitioii in which the motor in primitively Htift- 

1>lie4l hy the isak, und the otHnltiit und e^cufiettienl !tuve 
>een rriuovei.1 in oril«r tu c(»nn4M-'t il with the curbur**'* 
er that we are about to dc*crilM*. The m4>lnr pr«»cr* cf 
its orif^nAl fuiicti<ui as a motor aiid. in nddi*i4Mt, mnnu 
factures irnxdinc iriis which may be usr<l with all ortH- 
iiunr' bnrneni, an<l r:«|M*i'iAlly in niaiiilc burners, iu 
which thtft iros. thmntrh its irichnnu. (prcs a particu- 
larly favurable rendfrlittf. 

keferrlhic to the fli^nre, we And at A An«l two n»- 
Hcrvolnt for f^Mohne ol a density of U'TUO. The cylbl' 
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brak* tbrv* mhI n Imlf tiriM>ii the nauihml hnnv [K>w«<r 
A eoo»icltf%bl«> r.iitith^r ItAve h4«*ri cxHutrurtiKl At tti«< 
l*oot« wotIUl— Eii«rliitH>rl()te. 

THE CENTRAL LONDON RAILWAY. 

Wh |iliu*tf tteforv tiur rvii<;lfr» voni** |MrtK'iilnn of fhr 
T)ioiii|>«ufi <*l4?ctrtc rxciivntiir, an itii7riHi>i]<( UlM»r-»v i 
1114; cuulrivaiict* which has hcfu *nct'i^*-inl\y adop'rd 
fur o()cnUiittf ill rumuH'tKiii vith thi* fthieltl« 011 thv 
Mwtioit bi^tw-K-n tho Mfkrt>lr Arrli Aitii Ni*«(sat^ Sim-t, 
(hfi cciritrAAUtr* lur whl<-h are M*^»n. Wjklt4>r twnAt it 
CaiiipdMiT. Fruut tlut illiutratiiin a irtxiil l<il)*n i>f thr 
mIx« An<l ctmAlruo-tinij nf tliiit iii«<^hiu«' will lii> iikkiiuiii>\l. 
It wiv> ftpm*lully (l4<*lgiipt1 (o MiiC tlM< vUy f<Miri«l oti thl» 
Hftctloii tif ihi> uiitlfrtAkliJit. wtu*n> lnrir»*'t>«'w|il*-r» ti|i t«i 
U fwi aiiil 4 fwi III ilwiuHter wcr*- ►•itrmn.tHrvHl Kor 
oiM> Mr«(«ti of t)i» otHirfiK'i. frtiut utMiiit H>*rh»-r» Slrvt*i 
to U«!il Ltuti Sirwt, like butwui ot itou luiiuvl paw«M' 



d»r riirh»tf4>. Thitt iindor mrrlAfr^ 1m In tli** natttn* of « 
t^>lilkth, Willi Ml o|ioiilh)C '* l4*t*t H IhrlH'ft in lifiulil hiiU 
S |4»vl 111 w-t«lth. *>ufflrl4'nl to allow llir wat:<icia iiml in 
tlw fiiiint*! Ui \iHM tuii|frnir«tb. Tlir iu«rbiu«* i» Wp<*- 
trutHlly tlriveit, a 1(Ml hiiiihtv luutur at '■ItJO vnlu lM*in{( 
pUo>Ml (III bnrk 4*nii of the luachiiM*. Thin tlrivM 
llirtMitrh «4»nii pt^rhic n vhafC placvd narnUH to the 
lop ciirrioKi*, wUifh ilrneniu il* turn a Im-ti'UhI whwl 
uf thr driviDf* fulublrr. Tlif ttlrwintt. rmi*>tii)(, iukI low 
rriiif; (Tfurint;* nn- MU?h «urk«l thixmch « worm Anil 
wonu whtH'l from thr loiit^tiuliiiAl ahafl. Tb«> U*Tf^ 
ukI af t trav'fliu^ f^car i% ttiirknl froiu • intllcy oii i1m> 
othtT rnd of thr motor whirh tlriv* Ibroujrh llii* kliiK 
|M»»t by cbr couut«r»hAft iiu«.l wortu Kruhue. Two b«r- 
ri*lii Are plari^ oar on v«f h nuU' ot the iiiulrr frAini*. 
Frt»iu tbr»r ham-U wiro io|tr* aro I^mI fon» niul a(i of 
lb<* iiinrhliir. And fulriM'il to iho »liJm of lhi> tiiniivl. 
It Htll b«» imjUN'ii (h«t 4*iu-b of tltmut ttAvrluiir. mwiiit, 
toltfwiiJic. tuiiTrurti Aod-a/t luotioni is workad by iumus 
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lit-r. f. iK tbn fli^i c«rburt»t4«r, wliM*b rt'c«»ivM itunllno 
finiii tli*« rfM*rvolr. J. nixl thnniifh a '»|>HrtHl annnipc- 
iiiHtit. rv^liierd II to a VHhlculur mIhi<>. At tli« uplier 
|inri (»f tilt* vylluder there \» a vaU'v which f» caiiaule 
• »f o|M*uliMe ami iriviui; |Min>ia^^ lo the px'ertial atr 
ThidcylitMler h eunuecleJ ilinjuffh a pipe. /^A*. wUb the 
luolor wliii'b we M*e pla<t'i| upon the tinl. /.. As iitMtn 
lilt the iuol4»r is M*r lu nftc-ratioii. a vacuum t* formed in 
the cylinder, with a eoii>i-<|iieiit nuctiim of air tnti» the 
cylinder. fA This air beeonie* eArbiiretinl. eulern the 
motor, is iffnitnt throuch a oiiriier. ami explode*. It 
will Im rriuarkffHl that the i)uanlily uf air carbnnrtinl 
in always liiiiltird to the VArutiui rreatexl in the cylinder. 
TliM eiuon of eMgiiMiiieiit nm it/ttTwar«l fomctl through 
the plpf». J anil tj. thrvtoifh the rejfiiUtintr valve. //, 
lUiil thntUfil) Ihe |iit>v. /. into the tfiuHiniWer. /> Tbc»<«> 
Itnav* expand and bv>roiiii^ choImI. Tlie Aqiii>oc))i va|ior 
coiideiiM'ft and Th** atlll hot nltncitren and cArboidc 
iicid ci>itie inlu i^oiitHi't with the ifa>oJine of the reMr- 
voir. B, brouirlil to a veMoiilarMatv by a {Hn»oeK» like> 
that nhich we ha%'e >^ti in the ca^ of (he cylinder, C. 
ThcM* i:a»e*< become »-nrirtie«l. make iheir exit ihrouuh 
the pi^ie, A. enler the prewure rrirulator, i/. aud, in 
llowine thn>ii;;h the pi(ie. O, supply th« burticm at P. 
Accordiiif; to the n»ult« that have beeii ubMfrred, the 
KM thu» otitaiued hAM an iUuiiitnattnc asul oaluriflc 
|H>wer iiMich greater tbjiti that of cijaI tP^». 

At J/ there t» branchctl a Miaall pi|m that cxdUwta 
the iTAM for t>iipplylnic * ^>** bonier of the luoc^ir, A pl*y 
of valved iiiMMt th« hiiUter. D. periulT« of the roanufHC* 
Tiire of only Mtoh K*h m t» At once Mtfllted. The sMr* 
pluA of the ua»eH of eHr&petiMDt la allowed to flow luto 
the o|»eri air. 

Ill order ti» force out the pn>ducl» of combuition, 
there in ikulhint; to be overcome excefit a counlerprtitS' 
fcure of a few iiiebett of water. Thequautity uf gaseit 
riehed by the carbureter. D. de]>rudji solely ai>OD tho 
Dumber of cylinders, ot llie luottM'. 

SinAll motors of feeble tiuwer n^qutre eonstderablfi 
cuoliiif;, to Ajtsure which the folluwiui; arrAntCi'ineiits 
Ant AdopCiMl. The carbureter uf themntur in nurroniid- 
ed by a cvlindricAl jAckiH Hllcd with water and coii' 
itt^ted with tlMi cyliiiiler of tlMi iiKitor by two pipe*. 
The water that kurnxinds the rvUiiil«*r uf tlui motor 
liecoium heated am a ron»>equennH of the explwoim. 
Iluwii thrvHiirb ai>i|H*tothe tank, and i*onHMi hito con- 
tact with the widen of the oarkmreter. which are con- 
(iuuaJty cKioled throiitth tiK* eva|Mjratioii nf the ittiao- 
line that mix«« with the nir. The air l>ecuuie» cuul«>d ; 
reaches the bottuiii uf tlie tank, ptUMieti around the 
cylinder of the luutor aud (Here becuraes heated, aud 
Ml 00. With tuuloni uf fn.iui thre<* tu four liorve (tower. 
75 intllnriK of water is vufllrleui fur a run of au entire 
day. Tho cnrhuretim: apiMimtUM and their acoeuu 
ries in a S h. p. iitulor wei)?h (I'l poucKls. 

Th« nuiiiert>us riiKTiiuents made in Hel{;iuiu have 
kViowii a ctinituiuption of l^ounceN (ler honiedicwrof a 
tTHAnline ci»tinK about twelre cents a i^lloik. 

When, with a view to the prtkhi.'iion nt motivfi 
|Kiwer, it h«rcuiiMfKa question of ftu|ipl>'in(r marely a fcas 
Mio(or hi which i;ikt is n^plareil by irA*nliiic. the'cAfbii- 
retiiiac apfiaratUA in a li> h. p. motor are rMtnced to 
t wii cylliideni, th<< roluiiie of whkih. relatively to i1m' 1 
motor. i« that of tbef»li»tcle oylliider. C. nhowii in ttte 
eiiirravftii;, 

The nv'datinc valv*. H. aIIowh rh« WA«t» iraf*^ U» 
tiutke tlii'irway u»wttrd thi- stniOHpUere when lh«reM<r- 
rifir uf carburHevl h full of rich tfaM. If (he valve 
htwrm. the i;ar>*« O'f eott'H(M*iiienC canoe a oarburetiu);. 
and the miiull i:y]tuder. C, en(en» into play only at the 
iiM>uient at which the motor » net hi operation, aud 
when Um holder, II, is empty. 



THE IjON«.SIW)N gas ENOINE. 

Wk llhiMrate a irit» i^kirhie couHtruete^t by MesMriL A. 
k W. Loiiicvdoii. of the Waterloo Iron Works, PtHito 
The eeiieral dmiK^i uf tlie eufiilte in well shown by thi* 
ilUisdatioa. a (Ctiud feature tieiiif; that there are iMk 
HanKi-i) or lu;;^ alfont the liody of Mie cylinder, ^•|>ecl«l 
altenliuti han been |NLid to acoemibihty aiul fACihty In 
takiuK the engine a|>art for exaniinatioci or re|i«trtL 
The valves areifniitpeti toicf'ther in one box. which ho* 
a wat^r jaeket in <M>iiJunctioii with that of the cyliu- 
iler. The arran^ment u shown by tlie iu»ctmn lllus- 
(raUMl in Fkff. A. ua which A in tho inl«t valve, tlie 




air »urft|>ly aiieninfr beinir frliown at B. C is tho admin- 
•^ion vaire to the eyliwler, and /> is the exliaust VAlr«, 
The sentinc of the inh*t vnlre u cu>t in nn« with the 
ruTer, K, This Admits of th«> vaIvmm (' luid />. Iiehiff 
easily reiiiovrd. Th*' valves. A and />. are actuated by 
|r*rer»s tlM•^e le%-ers iMMiif; n|M'rfttM-.l liy iiieauiA of Cftiius 
llxvil on A luiruoutal shaft earnest m the bed of the 
»<ii(fin« and worked by skew sear from the crank sbftft. 
a» •bowo In Fig. 1, Thew engkUN develop on th« 



thrcHiith the Tendon clay into tlwt ]l4»adiii»; \hhU, which 
consist hereof hard n>d clay, occasionally tmUcd white 
MUid, and Iim1*> <d very hart! linie*it(Hi4» rtH>k. Any lua- 
chhie couiiirncted on the principle of the rotary cuttt^r 
WAJi oat of the (iue«thm in dmhntf with Mich material, 
and hi addition to this it wa*> ileented iiii|»>rAlive that 
the machine shuuld 1m> Allofrether i>e|Min%Te from the 
nhleld. tK* that In lite event of nif^rlttir water-tiearlni! 
(ttratu handwurk cuold Im rrttuittMil at uiice, The inn- 
cliine CHMi>t|Ht« itiM'iitiHlly of a dred^rer Imlder. the work- 
inicend uf which can be nrnved vertically. )H>rlzunlally. 
aud lonicttuiliuaJly. each iiM>liuu tieiin; ho arraiitred 
that a sUiw. ilentiite feesl can be ^rlveti. ami in» that a 
point of the hutder liaviui; been moveil to anv |Kmitio4k 
In the fnc^' is ritridly hehl ilowu. The liidder lt«elf if* 
17 feet lon^. Htid is pntvide4l with an eiteiotion screw 
arraJitnHuenl for keeping; the bucket chain tif;ht. TIh* 
buckets^ of which there are tlitrty-sevrn, otm»isL of a 
bottom and bark only, the luck beiiit; Htti*d with 
tM>th. Tlu*se teeth are of wrtiucbt iron. ehisi>l fiointed, 
And dnkpiNM) into rocosMu cost in the luck uf the 
bticketit, 

At^mut fi fe4»t from the drivliiK tumbler end of rlMi 
dredcer the laiM«'r Is >ui>|M»rted by (W(» chaiiiH |uuu>tittc 
to the wtiiilhiif droiti The lailder t* aitAi-hed to the 
tu|> carrlaictf. whldi revolve* ou a klntc l>o»t on an un- 



nf woTfii (TPAnni;. so that withmit the nse of a brake 
the point of tlM) loftdp-r U hchl tlellnitelv wherever tlH> 
fe>ed takes It. A fuse ts inserted In the lead of the 
inotur. Mj thiit in the event of tlie dred^ef ni«H>t|n|{ any 
ini|ieilliuent in thi- (->rf. f>Meh ana sIoih'. etc.. no dam- 
Aiee will result t*> (he maehlne. A reverslnic »witch l» 
used. Iiy which lie* iiioltiiii of the ladder can he re- 
verved If r«K)iiirM| and puII<nI out of the faof, TIm* 
lever fur wurkini: (he tiiuilnn*. the ri-vei^^lnfr owitch 
and the ten uity nwiich f«^ luriilnir on the ciirretil. are 
bromrhl tuirelher within eiwy r«'Hcli uf the driver, who 
stand" on a BUiall plaifonu at the tef1-h*nd side of the 
machine. 

In working; the machine. Hippociinir it rintc of iron 
ha*' hei'11 pill ill, llif tnaehine i« trnveieil uf> ti> the fnee 
ati<l excavates all thai it can n*Ach for a d is t Alice of IH 
inches (o 2 feet in front of the shield. Part uiily of the 
lop And luirt <>f the st<les can Iw reaehed by the niA* 
chine, Imt the iKidum is taken cnn«ple1ely ou(. It va* 
oriirtnally iiitetuh'd to clear out (his n-niatiilntr part of 
earth by hAJii), but as lonir n» the niarhin** has bevn 
wnrkinff in cIav it hAs never lM*en fuiiiid ii*<cef>»ary t«> 
do so, the shield removinf; the nMiutinilcr ipiite e«(tily. 
Where rock has had to l>e dealt with. 11 hH> been 
rlfaretl awAy to the linenf cnttinic <*dt:e of the shield 
Ttt« oiaehiuv buTintf talMu out oil it emu ilo. Is ran 
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baak lOfMt U>Itf«M elxarnf th» tmee, Tho ubirld i* 
than nainp*<l (orvunt mhI (b« Imii llnimt «n)ci«d and 
boltM up Th« iinual (itue takrii by tho n«wlM fnr 
•icavacliiic >uni<'iviit for a rtnR in (nHit of tlM> ohioid i» 
froiD oti*' hidI m UhIT to one autl tbn*e-qiiArtt«r houn; 
potbiuic tbe i>btvl<t forwanl and vrwiliiK tl»' trmi oral- 
Dim aUxit tlHf taJUe tfuit* Wlteu tbn iiiiuMihif had 
bwn hi UHt* tor two (»r iUrw iiiuuib»> the titut* •H'ctiplvd 
In Hin alilfli! und envtiug tite iron was very 
iniit'h rnliR'i-l. atid iluriii^; Ilw lai>( f«w weelu' work of 
Mm luacUkir ri^^bi riucM wrra put in veverni tiuwM 4ar- 
litg IIm» twonhifta. TlMt«v«ra|^ nuiuber nut itu how- 
^ -■ ^ sliifi o( 



. WM Uinn XKbioh rian |i<^r uliifi ui ivti buun. 
TiM nuulierof laim at thalacr. iududin); Itui driver, 
ma uiuailjr oiicfat. bat wwrHlnoi-d Utterly lu nil. Tin- 
numbvr of OMin cinplojrm] at thr Mtiue w(»rk by luutd 
wai foartavQ. Tb« machine wo* wiuiitruiitrtl br 
H«Hi«. 8wU * Uoaalain. wglaMn^ Jiawiaatle, to 
tlw dMHiN «r Kr. TkomwTlwwBMia. Hmm Waltw 
Boott ft OMpuor^ tawt m tbb «gifc.^n* Bncl 
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ol war are Uxt variu 
princiidit. 

Tl»« MasHit iriin ha^ n«^w rv^'bwl a "taut* uf tlvv4*to|i. 
mi»nt wlili^h dt^iuathU tb^* nn*t tli^^nmsli cxaiutiiatlon 
of tti4 utility. Ai>''i>rditi^ to >-»-(i»*rnI lii^liff, Mich an ex- 
HuilnatK>ii will tw tuade by itm (ienuan (of eraiuvnt. 

Thv wMiKm baa Iwaft toMdOHd !■ aar aohmial 
tr^Hiiw. Ill (Hir nary, and. ttwawarlglitlrlnfamml. lo 
our fortrtftiw. 

In Mevvral t>attlm fudtcht by our troops in Afriua tli« 
Ittjil waa not partieuUriy M'rvioeuble, fur often it miwad 
flrv Tile latent lluproveluenlB lend u« to ex[iect tllilt 
sUL'Ji tti-'cidelits will In tile future ikrror but ra«tl*'. In 
tbe battle of Atbura. Maxitl. ^Jlin wiire moKt ritcietivo 
li^uiiL»t IIm> IVrvinb ravairy. Tlie ni|Kirt» whii^li haiv 
b«eti received u( the ri^iNuit victory <if tlio Uniiiih Mvt*r 
the fanalie hiMU ItKl by tint Klialifa nt (hiiduriiiiin. 
have ojfAin [irartMl tiM •ITeetiveM)H>. of tiie iron. Wt^ 
ba>i- tier*) an iTnTllwrf ita «(Heleni.-y aaaiiiot navairy 
attaekn in whlob MlIM bodUn o( men w«r« alao directly 
anpioyod. It mmtL taowwar. oot b« f«i|Mt«i tbM 

tlM tuillleiy of th* DwvWiM aiipar ' " " * 

no OM wbatcTW. In tha %ftil*h- 
Uaiiiu Kun. It «Mu)>i. wa« nM Had. 

Coiaiiaratlvvly stuall bodtaa af aalanfaU traopa aan 
turn iliia wwt|iou to Kood aeMMal In iaeraaainr tha 
eOloaoyof their lire nrhiiii mjioiiil ly aiilTUIwd trilwa. 
In aucb ciuxi tbe iraB pawfe iiiw|Wiiilni tar liwk of 
iDiMi. liiaulu tboa oMaiaaa af«k h o a^ m, af little 
nlu «o Car Rurapaan wan an eoooanNdb 

ThaaoMUiHi with whi.-h th« toetli-iaa Mlt aooeern 
MaMWb, whathar tlm |N«^iiliHr eliaraotar ot tbe kuu 
pmdta il« a»n in tbe tialil nn.l In furf 

■ogland ha* an«w»r>sl tlo-. tiumtlon in tlie iiBlriua- 
tlTOh anii biw turnislHui -very luublle liriifaileof iufan- 
tlf and eikvalrr vltli Mailiu iruoa. Tlie .Swim have 
alM taken 'teiM ill tbi» dIrMtlon. When uml on the 
feanlalleld tbe tfuu oau be aoanldared only as au auiil 
lanr twapon (or oaralry and iabuilry. Kraiy adtUtioa 
of Ihto nawiaaima n» 



iftii'o. Tl>«> theory hM biwn luneh daf^ndetl and alao 
priu'tlr.aliy ileiiii ini>trat«d in the Rniuian and An>trlan 

iirnilf*!. tiiat vavalry far In a>lvnii f an army, revjar*! 

letw of their lieiiiit artneil with rarl»li«e»». Mliict Im' tiii|k. 
[Mirtfd hv a ri'nerve- IxMjy Ilifantry. Hut il ran lie 
ar^fued tliat u body «>f iuftuilrv would lie unable lo 
keep paw with the cavalry. Vartaua reiuedlm bave 
be«u prupoMtd. aiuoiut which luay be lurutiuiied the 
traaii|MiMaliou of the iufaulry by wouuiu. or ilie ii-e uf 
UofMak Bui a^niit llleov prupoaab lUJUl)' olijertioiia 
aaa be OppOeed. The iuaclliue.gail. Iwwever. ulTers a 
meiauii for pruviding depluyiui; cavalry wilti an elTect 
ive reiiiforoement. 

In the ineetini; 4>f atnni^ uiaA**'* of cavalry in an o|wii 
Held, it would be dilBeult for iDouiitail arttflttry, In pre- 
pariiiK an attwk, to take up with MilHeieut rapidity a 
position at tlM> >ide nf a wing, or in riiaaee b^arrea nrt- 
loadeaand nwiiuenta, iui>l if tbeaaaiay h« already hiot- 
Mw forward, to iireak hu iMnnatkm DythatrBre. Can 
\tim ba Bon* rniiidly a<Hviupliiliad oy maeUiM-f ana 
than byartlllery r WabeUetralba* itcao. TtaeMaibn 
itnn call l<e uivuDttd ttpoa a favr-wbeeM Mdnar- 
riaite. upuu a tichl tm>-«vhealcd earrlan aimi an In- 
fantry M- anralry cart, apoo a Haht Bain aanlmii, or It 
«an bepaeked upon* uorw. We co n il de r tha aaa iil 
ll|;hl earriaso* and irau-bnniaa the moat Mliabia umn* 
I fur traoaportinit tbe plaoe when aaad b* oavalry. Two 
or tfaice llchi wafona drawn by twa noraw aaab, and 
rontaiainc auuinuitiaa, aoald no dmibt brine the aw 
i ehbiir-KiuHi into nadtion with icnalar rapidity than a 
I battery. Kvaa tlKMurii thb awy not ba tlw aaae, the 
maehlua-cuna nndonMadly oSar a aaiaUar Mrgat tban 
la battary, baaliiaa luakbif aa loodaataf tMraroand 
' aa aaiiiilar artillery. 

It amaM tberafora aniaar tbat tiM If adn mni, at tlw 
vary momatit of tho aMettaiiat two awalqr nm^ wUI 
be fouiMi i« ba aa aailllMy a w apon by na ■wittii ba 
(iMpUed. Tbe Matlni ima In aatnal wartbH aaa ba 
iNMikldered effMUreap to l.Mlll ineMNi At laoReeof 
hOO luetert the effect of the Ore ie paitloolariy guod. 
Flakl artillery uodoubtedly mrpoaaea tha aaahlne pin 
ill elTvoilveDta lor lanaar rauoaii Tba UMiTal affeet of 
well lliDed emlodlb* BnAlatjr wakaUlaa ie alao mat- 
er. Hut. oD tba atSarlMBdCnMriCaalai nun baa the 
merit of penaHtlur tba Itntimr to mora hia pi<«a 
hldewl>e a.f wall Oa •«rUai|^ ItX Iberatom, paaalbl* 
to aweep Die laU wKh aa anlBlarrnpted Sni~an ad- 
vantiwe i>«alnat B i^ddly appnaehlnf Htmol atiaek- 
iui; cavalry. Tba araakncM at artillery when npimw.! 
I>y cavalry iaiuoat apparwit In aneh inouienta and wouM 
be partly oranxMae oy the Mailin icnn. At tbe luouieni 
in wbleb two earalry roren lueet It would not be mi- 
dnavorad ao much to liaraM tli« enemy (roui a great 
ili>taniw by KOii-Ore^ a* lo deatroy htm by BriuK at 
iii' ii'iiiii and iihon raitKea, In order eltlter tootieu ihr 
•»H\ for all attack or to repel hia onobuiitht. In aueh 
oaneM tile Maxitii iruu can perform the work of an im- 
jiroved milr'tiU*u»f 

If ttievavalry advance to capture piai'ei« held by tlie 
enemy, the Uaxlin tpuu would be of service in opeainf 
a way by euliladbii; tbe appraaehea lo rillaicna and tb* 
outakirta o( fureata. The chief work nnat, bowarar. 
lie tierfonned by aMOlary toprmrlac ter aa aMaab af 
t he diaotouniatf aaimifr. o( the tafanfiVi or at tba Uny- 

ule oorpa 

All tile more i-ffi-rllv*, will tlw Maxtiu iriitin iirn^ve 
tbenwlvea in hoIditiK' auch pljo>'* Tlte pM|M,r ii-e of 
tbe|nin» would here prolMitily ■•■■iiKO.t In eiilihulttjic the 
approachen or the rivl<in>* itMi^t fMVnrnlile tu the de. 
ploynwint and to the atiark of the eiielny and to take 
their poKltl<Mi ai*i'«irdliiirly .Ml tlii*> deiiMindii a i|im'k. 
tact leal ey«t an. I Uimw:,., !);,.>. ,.r tli 



I. la ltdia ii a bi a to carry aloog a weapon which can- 
not ha vied ander all circumstance* f 

■J, .V* n weji|w>ii of il.>reii«n, 1» it« fire, (yHn[MinHl with 
11. lit ,,| 1.1(11,1 I'lnni; <oiiiill ariiiH. m> far KUfierlor as to 

j.,l,-tlt> U» iiiIr,.,u|i.-lM.li : 

.All till'' ir.in tie aM'tTialneil finly by carefully rwurd- 
luK the elTeri- uf the h*itij Ore aod by ualui; uiacblne- 
irnii^ diirliiir the iiiiiiieuverK. 

M(^ri-*iver. it -liniilil Im* iibnerKHl that care must ba 
taken to prtivent ti uit-liui; of the aiuuiuuilioo wllan 
llriiLft at loii^' rani;e4; fur, at loliK iit»talice». the Maxlai 
i^uu i« cjilculaied now and tiien Co luulrjul infantry into 
preniatun* llrtmr 

M ranKcs of l.'itu tu 1,.VW incti*r?i tint eio-niy's artillery 
will direct their Bra at tin* iiMu-inne ieuiu; but tbMr 
task will Bot ba aa «a«y a*. »».. ,iur> when we bad (a 
ileal with lhaFi«Dehtnfr<"i//r>i.»> m |i;u-itr7l; forthe 
niachioe-Kun pmwiiln a hit i-mailer taruet than tbe 
mtlraUlnut, wlilvli wan io< lnri;<< «>■ a laiinoii. 

Tu •aniiuarlxe iHir niateiueiita : It ii|)p«an to us that 
Hasiiu {tone are well adapted lu tba uses a(aa*aln ; 
but It ia duubiful whether 'Oiey Will pnii*a at alaatMa 
wb*o euipluyed by infautry. But tba matlar b wall 
worth cloaic coiisidetntiiMi. 

The (|Uet*tlon of urKauiialion would be prrsninatdy 
beat solved by the formation of Maiiiu (uu ntrini, tbe 
loewbenaf which wonld be srlecleil frain Ibe tniopa. 
Two or tliTpe Maiini guKs slioulil Im> assjanad to aacb 
hattalioa and n*«iniMit ui cavalry. Wbttlwr tb«w 
Muini airpa. wbeu golns lotoaethHi. or Id fliaaa <at na* 
enuity, alMMilil ba aonbiBad tola bwH*r tonim, aonld 

likewtac ba datannlaed dwtec tba ma ~ ' 

wouW ilepaad upon eiiihnc ooMlliMia. 



MVAaC TO ITALUlt BHIPPCCO BY 
OALVANIC ACTION. 
As ommmI. and tatarafHaii caia baa bacn raacally 



berore lb* Ilallaa 

liCKtMm, Gavalht* AlatatI Torrlol 



Tbe eaptalD of tbe port dl 
ii, waa tbe plafatHI In 
' waadca] 



all aethm amlnat tbe ownei* ot eertaln waaiica yadCi 
with aoppered bottoua lyliiB In tha OMMnajpiut al 
tlia barburor liiKharn lo enfoMaaMHlMoalflaoaa- 
en for the removal of aneb a i a l i Imik ttalaaital 



en far the removal «f 
the harbor. This nutiee 
the new warshim aud atber Iran 

lyitik' ni that part af ' ^^^ ' 



damaitad byiml- 



til*. 

The ilseof (I1.-1.-.I11 iiifiiiit.*. 
more iloulitftil \iilii,* limn 1>> i*ii 
tie n queatioli.ttjjr* | ,r.N:eiJ..i rr t*i 
whieli cano'it Ik* u.**i'ii ,.ii.il,.r .il 
the cau-^.* wliK'ti *iliiiimi.ii tin- 
when Hat**.! Ijy Hifaulry. m tfi*. fii 
uiipr(>tt*\-ti.*,i bvaiiiiie villi. 1,1. w 



weapon a |m*c'u1 



;i|i|>ettRi to n» c*i fur 
1% iilfv. It will nlwayn 
r.i--r> al.mtc weafMin* 
li I'l.i.iliti'Mifc. .VinooK 

Vllllll. lit tit*. W>.ll|M,l, 

t tli.«: tin* MiiVlli: k'l'ii 
iilil vilWiiVh j,r*.«.t:r K 



hi.;!i,.r lur.y 1 ;rr,.:.-i ^uMi-r «tr.,r<.ti. 
At • 1.1 .rl il . t nil.--.* r i , . I'lri'^l lii-:Hl.re iv a n,, 

WlUhKi.Tlll ,..11 'ril.»I It UllUill l« ill)|..'l>.llll,* I, 

th.' iriiti liy il;i£i:li.|{ irHnehe^ diirinir rlie ariu.^l 



i* II i^Tl.Ht illi-tlO 

llifaiitr*^. If. u*. t[|.%.-|> I 
tl.* I- a klliil i,f .i.*i.~ .It 
to Ik. Hiiri*. f li,* M.iiiitii 
onlv a'. niijt;,.;. 
theory ** II i- 

liCtUlll ..V...^I.Lr,. 
tie w.*U r r, i .;ir*. 
\ I'lrlli r ,11 



tl..* irni.ii.il 
„.-t «..n.hl> 

..III..;.; 
ltn*.k, 

ii**t the uae of tlii^Ht* u.-n^.^ii- 
I.. III. an attack iu a lU'tilrrti bat 
i.-i.-ii . H.*l8iperuiiirNuij:nfr:., ihen, 
L'uii uiiL'iil |M>H*ibiy lie UM-^I. but 

i;..;. W.* l.-.rii*ve, h.iwevt*r, lii.-.l tins 
i!*;,rov.-ii vtii*ii till* h.*-i:[i |. im.l ii: 
T;!.. at til. k .in liiij-.rt A.it (... 'il.. ' i i.' 
ari.i 11111*1 lit* iri,-*.*.*aiilly f,.lli,u...l 
-1*1*1*111 i.f till.* I..*rt:i'!ll;*r I.t.iii**. * .f T !l*. 
Iini li... i.r..vir,,*.. ,.t tins .-^.m- ■|'li,. 



vanii* currenta set np ftvwi (ha BMipa r bottonw of the 
w-MiMien yachta. Ibe contact with the atael eeaaeb beibc 
due to n>pes whirl u. r. nude fast bo dilTprent booye 
in tIte liarimr or I In*, tact of ihedaiaacelo 

Me^l and Iron shi|..- t..n 114: iirii.en. and of lie belon dtie 
to ihl*. caiiMi, wai. clearly v>*talihtthed before the eourt. 
anil the captain's order for Uie removal of the wooden 
yacht* with co|>pered bottoni* from the Dareenabai^ 
bor of Leiclioni wa> coiieequently oooflnned by tbe 
court. 

I'mf. Vivian B. U-wjw. In a pa|icr read before the 
loatilule of Xaval Architect* -oiiie >ear> ami, staled 
thai fUmaim to shippiuK was liai.le to ariic from •lu-h 
aoaoae. and be als«j put forward ihe kaihc theory in 
book, "Service I'hetni^lry." The fact at thei*xot- 
of Ntich A daiii.'er iiiunt he kii'>wn t<* very f*'W 
allip owiji-r**, tint if ia (piite iMMitili* that the tuit lnfr«*. 
pienl ph<*riiiineiioii *if uii aon<»nually maty iKirtotn .tf 
soiiMt 5tri*l »lop niiiriit la! trftc»*\l to iier haviiii! ti^ii lu 
i;*lviiiiic nintact '^Ith noumi ciip|ier shentlie<l woo«jen 

V**>IM'I, 

In coniiiientliiif npiui thI* cai*e Tli*. l-:iik'lii.--".?r aaya 
llwit I'l Italy then* I* Hiiolher can,**' f.-.r damairt* it 
*A.ir.s, whirll Ih II. t unlikely to lUUtllfent itself hrJi'Tr 
hint:. In ail far as ie*vernl aliti f.itihni; coiuj>osir.ji» 
uimiilfiwliireil In lt.«Iy rel>' fi^r their ant i fouhuK efl..^t 
si.|el> U|Mtii the preeem*e of a very larxe (lend'ntap^- 
lo III |M*r iTeiil. — of iiietalhc copi>t*r- Such f*oni|MMi 
lioiii* are ap|*iir^I to Ihe iHittunia of a lartfe nuintM*r »t 
Itaiuin ^liips, ill cotijuticl 1..11 N«itii a |.**iil i.f pnaiiii^, 
wlit<.ii ia aup[KiM*iI to M-rv.* ivi* an iii.MiJ.it iiig inediutu. 
However effecliie (Kiwii.-r* .3 .I'.ipiwr juay b»' an an at.f*. 
fiMitiiit.' iij...iiiiiii, I'lir c-.i-t.iiipuraTy believes that it 
,-.iiij..t u- ahi.li.-i "A-rti .iiijiunity to iron and Merl 
Niiii- III l:i,i.'l.\;ii; anil f..iillinr paints mritu iir 



lallii 



trawl." ^■ 
facturi ' 



ilaim 



'■I'l-i 
: ir*iii 

.hll,- 



III. 



.1 . 



..Il 



|..|i rli. 
I I" 




a ma ornantnaiioti lo naaemaMoni 
gaaplaiity is to ba aralM w Ibr 
onanisathn baa baeooM intrleaia 
a fWaaOioa of bodha of laghaleal 



I daoaada aaw taahataaJ aod tactl- 

^ im port of (ba oOoar, whose sphere of 

boowMga and Ma of aatlelty, eoiapand with fonaer 
tliMi, hatna aBaoaniHrnlr Inereosed. Una oflker. at 
laiali tmm taba abarire of the are ot eaery two or three 
manblan jpina. onn tbouKh tiie arork or s%btiiiK and 
aftablf It dona tar tba gunnem. But nnialhan one 
awar lit aaab bimaHao or earaln- ragfaoatd miM be 
luulilar mib tha in* af tlte gun : for aniatltiitaa must 
altrays ba at hand to laha tlte place of those who have 
baan diaabied. 

It woold aeeui that tlw Ron can be «»*<) with good 
laanlta by cavalry, Not Innx afin I h«nr>l It iial.l that 
tb* addition of loonnted artillery wnaJd lieof little value, 
tbat the guns could with difflmlly Ik* eiupluynl dur- 
Inic a Diibt : tbal the artillery, only in rareeiue*. would 
be enabled lo Are with elTect. and would <>fteti even be 
eaptuied. That It Is dllBcuIt to briiii: artillery InUi 
aotkm Is aenerally known; but the ubstaclea lueoilofied 
seeiu more likely to be eneouotered in inaoeuvera tban 
ill actual warfare. Tlie conditiuus of war are au vari 
OBS and the task* of the cavalry so many. sided tbat 
artiHary ciMinot be easily apared- This many ai<ied- 
nsaa aecnaa apparently far lua iatnidiutioa ot Uaxiiu 



.■tat<.|iictit« iiuuie. It liiui*t W underar.H..! ii|ii.l> ,,tily 1,* 
decisive attacks. It irlnic sluiiii attack*, it ,-.hi,, ,,f rniifv,., 
happen that a force, having entrencli.. ! itv,.ir ,,n Mi*, 
irrnund captarp.1 timy ixnelbly hav.. time ..i<.iu:li m 
provide iirote.-ii 11 f.*r the luachlne-iruii" 

The Maxim k* "li tticinpalde of Ke.-pini; j.ivi-.' willi 
the raplil iHlward luoveiiien! .^f infantry nece?i!..:irv m 
lumli-rii attacks* Though tii" iiiiii'hine-irmi* Im* Iriiiin 
|K>rte.J iu whatever way wt* will, in actual luittlc tli*.> 
t*ari t>e used only on itie |..u..r*t povtiiiic iiii.iiiit 
Whelhor carrin^rcs or portatj!,- ^'un iiji.nnt-, whu'h .-jh, 
be easily carried by two 0111.11, ..r fl..*i» w.ll j.n.v.. 111.,** 
elRrient In traniisxjrtlnff the pli*i*e. exiiaii"tive te*l» 
al-iiii, ,'iin mIk.w If I! Il** taken liit.i connl.leratinii bow 
oft. n tl,.' tlirhiinu ..f Ih.* Infaiitrv in l»Tli-|H;i .-..nslateil 
in a wild rarglni; hltheraod thiuter, and ttiat in future 
battles the aanie aurKlni; wlH Maar. oar trlaw at the In 

applicability of this weapoatolafaiury atlaeks will re* 

oetve more oonaideratiou. 

lu prepared defenses, on the dtbarhand. protection 
can be providml for the Masln gun. A lillilllM.r of 
Maxioi intna aj^ainst a ImhIv of infantrv. t>f>fh tiring 
the same number of shots at the same lliiie. v^..iil.t I,.* 
more effi*<Tlive than the infantry nt raotfe* f. .in l»IHl 
meters up, on ac-onnt ol the ci'inceiilrati..ii nf the tire. 
Ai*eiirate aiming lieitii; prM*uplHiseil Hut Die i|iiei*. 
lion can here I>i. raiveil whether the fire fmui iiiiliviil.ial 
infantry rifles cannot he fln^^l« eftvlty ..^irrei.te.l lljan 
that of the Maxim iruti « n. 1 1... ..1 1 ..- hivi S, it ii* easier 
to oi»er\*e the efTect of til*. M.\\i:n k*!Oi-;tn-, aii.l a cur. 
rection can tie ina.ic if tlie battery be properly coiu- 
tnanded. 

If we are to coDsider the wea|>ou appllcabia to the 
uasot Infantry aatim on the defausitra^ tbaqnaations 
wmdd Mill haaa ta ba aaawaiiM > 



l-iir 111 

li.,~ ; ti...v i.r*. I. 111.. .-...I -..r 
tl-hli.ir >H"..|. lui.l ».*<h1hu 
i.-T\ .. ir. *i..I r> *..iliH, but i:i»iiu- 
111 tl;l- r.iuiilry uii.i au|.|,Iy 
li..;e, lia*e l.uiK reaiu*-! that paints 
iUk* ci.piier are alwu.ltilely un^^itabte 
f.,r upi,! i.,ii i,.ii -.11 steel 1 ewla. a fafl *.n iihi.'h l*rof. 
\ u:iiij II I * 'A. - ei|mtialeil in hi.. t»*...W ri*.'rrTr*-:i to. 

Ki.'ti if ll.-iil:il.>l to Ht.tlle ext.'ltl i.ya,*,at ...f priuiill^ 
;.*iint fr,.Ki tin* ,, titer stirfaci* <.f 1:11* xt-*M*l .4 ], lutes, the 
preseiu'c iA lit., lU tM^^ cent ni'.lalii," ,**ir*|n'r in u fiaait 
exfMNM*!] t*i til.. ... t ,.n *^..k Wat. r iiiiist s.t up a 
strong ifalva*... m rii.ti in tt:|. wlinl.. *lrii,'tiirc ..f ihe 



I' 
r 
i! 



full 



an.l till* 

'.f i . r *Irii. till.- will 
- I. .1 l. i..*.t i.t.,-...'!..,! 
r jilitt..- tank t.ear..r- 
tlie i;..tUioiii- current pr... 
It. I- l-i.. V. Ii.iie luelai •trii. 
.-N er j.laf.-h are ttloet *.ii-* - tilil.; 
el J. is. in- ..r .: ] ii'T-A if., will I... 1 1|, 
^.*ae.>IJ^ nf tlii-.x^ .n.^-, (:sii:ilf ■* 
.liiriiii.' tin* I.L-.t >ear or 
Itiili.iri nlrif. .iivncrs. an.l hav.- 
^- ■irral iiiuil Aii.l piissi*iii,*4*r sl*...iii.. n*. ..i. wlii.-li 
ar«* liriih^ul^liiily a i*i.uri*i. nf j^real iliiOk'cr U) iifit and 
pri<[H'rty, N*i lioulit lt,tlinii ship owners who have 
lnihili;eii ill siicli fa|j*i' «*4*..iiniiiy will, when paaslna 
their vewl* tiimuifii tl.eir |k«*rliMhcai surveys, pay a 
tilMer peii-Hliv for tio'lr liriinraiice and parsiiikoniiiiis 

tiractice^. Ill the iiieniiiini.* British ship owners should 
IS warned auaiiMi aeeepiiug any aotVtoullDg palnla 
In ItaUao porta wlihoot a ftumtitm tbat tbagr aialtaa 
— Iran 



I'xi.aiiKt itM.lt i.n fli.,**e 
■*. [in-^r i.ii*.*.*..l to ..i.r- 
it , fi-r iti.*:a|...... trie 

t..[e*, t'iiiik..ri*, ."tl- , f..ir 
.,|. III*. *.-,ltfi.lr Mirf.ice 
..f III.. -I.i|i an..l »lii..li- 
...rr'.**j..ti tlirotieh 
lii,.k.*ii bs It. Fiir 
... iijiiniira,'! lire,] have, 
l...*.|, lar^'fly ii»csl by 
liefti a(.phi*.i to 



fnm mrtalHe eopper. - 



Ths liaasity of the popolation of T,ondon has been 
doilbleil f*ili.*e I'^'iT *' It Is truly w,-MM!.'rfiil i*ays The 
Ijiticrl. aoeiit l>iii.l..n. "that if* v.-.^f |M.:*iLlntjon of 
*,21il.'''^-. I.i-r-jite.l nil nlilv IJiHI stpia'e niil.--, ..iii,.ikl havw 
iu 1"*; so low adeath rale a« \- ~ }-r l isKi Thu rato 
il not Brealertbaa that of a fairly healthv mral dia- 
tricL EuKfawd wall dSM-rves the naiue afie ha* r»* 
erirsd aa tba birlbplaoa and ho aw of taullary satanoa 



ly i.i^uo I y Google 



Janvabt 14, 1899. 



IS.SUKNBbKi^U .NOTES. 

A M« naCAl tfttsk ftirD 
Knot on thm PMUMflVMiU ll■Ml^ thm Ui-monn PaoiOc^ and 
lh»W«bMb Builfqud. ooBtlltii of an anglo ifnapoat* 
9»i In » MCtboQ of Mooti atmr i»I|m», to whteh ft (• 
«wuiecl liy bnww mmI « •ottaroR tht pip«h Tb* pfp« b 
borlMllDtlMfrmiiidaMl Alltd wttli MDcrat* or mrrti 

IftllUMiL IM Ml of tlM Dipt flvtaC ft 0OOd Ni-fA 

far Um •Madttlintt.MClM* tho pool irNtrMnalo v«n u-^i 
MiMi iMk turgili ot mr ten or >*i/4* nr** 

riveted Itt til* 1Mb IMM. ThiMltKMAMnfttiurHrtdrvHJ 
by th» Btathews Woreo Win jUaiMse CotutHiuy. of 
Jaf kwn^'illtf , 111. 

Tho quitJitlsn nf tli- ; - )fi i- 1"." ■ if vtt'il jilAtcsi tjnt](*^r 

(riiift'riMu''. • x;-— riiufiitw Ii-hvi^ lif**!! cjirfn-tl out nt thf 
Wuwhiti^-Ii HI ;i iv y yurvl with til"- Vd w uf >.t>ttHinf Clie< ; 

I mini III H priu'tical way l*itM>« <•^^llt<)ft Nr*^! of tlicll, 
inch. ,V iiiL'h, tkii'L |^| iiirh in Hiii-kri^^ wi-n? »i4lij*''*l*'<J 
i't II WAtt*r pn'wMirt* of ft.tn*^ (M>tinvU iht hi|ii»f>< h»cii, 
AUi\ in no CAM* u'M* (wtLiiliittiiri fiifiii<l A iiu'h 
nt'i't jijiitirii; two itirh pliilevmlvj pnjVeU lifcttil uinler 
th*' [iriKitun*. A tt^^t wtL< uLtu iiiadt* 1*j fieteriiiiiie 

th»> Irirtioii iif wator mii3i»r hij^h prr««un?, iitiU, wtiiie tC 
vciv% uirtnif^hittlv**, iht'-r*' wiw no i*vidriic« lluit tb« fric- 
lion i>f u'Hi>*r iini1»-r Ui)£\i \tr*-*tmTt* vfMn any gnmler tban 

Tli* uii* ^T''>'l ihHr.-«.| iif rjiiih-r « cvwlrjic fur the 
5>i;; hhafl of tiie l'>»rt Mnimj.' < ''Miipuiiy in llic<.'ri|»- 
t le ^'rwk di^lricl may Lm* ihc bfi^irinliii; of a move 
M i'iil which will do much for Ihe prffo-rvatioii of thtf 
ii-n-*!" ill fur Wi'wt. Knnrmo*i* <{utiiititH;!t of liui 
I -T iirt' iJM'd III f|j>' riaiJi'i. Ttie Anac».Mi<ltt of MotitiiUA 
i- '..:niri i'l > (•-'•{ 'if IiitiiitHT L'BL'li year, whili^ 

nl■.nluln.^.^ f.u-..' h.'-.-u il.'ii'.i'.lni I'f tJit'tr forests to inoi-t 
1 (jf -.if t fi'- < ■ .■iii--t. .cW I if iidiv. 1 1 tua\' b.v [ :>i. 

thiir th.- ll>f fl *-.r. I l^^t. .-,.1 -1^ -iiUixT wiil br- f<.li:i llo 
ti. ii-oii-Mhli'iil A.[ rill' [iiij'i-.T ha-i \>f<:u ctil in lhfc» 
vuiiiitvii; thr ^:r^■^lt [ult.i->., lui-.i K* c< ■^t ]in"r'\x<4'ij hy 
ih.. .'\|"':i><- i'f ti'Hi.v|,i-rTiirii'ii TliA* will U"'i'ii th« 
-iilTtMvni.v i>t" t'fii I It.' hr.t 1-n.T .if rlji' twn luur.rlaU 

\ -.■iiiikI O.m'-lili l..-|.i:i !>- Ih-tt tl.i' >.tt- l siip|Hitt-s •uli 

^ifToril et.|uul i!ti--iii:t|i, whiU- uci-iitiyiti^' ii'-- >.[»., i-^ . rtri- 
It— Keiiiui; thi-' esjwriKt' for t'»r«v.HtHyij, All (lit* iiiiut' 
owners in OMoraylo ure wutohUii; th^ exp^j-rliueiit. — Ht.»»- 
Ufii Transcript. 

Tbv cbucMthat hari* taken pliuM* in thi? cunditions 
titulcr wliicri nriiior pUiti'^i arr uinnnfacturiNl art* ijiiitt* 
lis rt-voliiiioiiark' aji thtw tlint )ui\'«' lAkcn plar** in 
liny otiHT brJinrh of induKtri.-. nays Thr !r<»n an*! i'niil 
TrinJc Ri?vii»w. ( (nr of t hi' t'Arh<»>t ir<»nrLaiU, known 
a* " Ijk ttl<nr*»," tiAi) arniof platr^ "i loft U>u\c by 2 ft»*t 
vinh'^ anti 4Vt hii'liHH rhli'k. which w»>rt> ri>ifRril*>il a* a 
tour lit) foitv )iioni«' thirrv-inv^fi y«)Ar«> a^^ In 
iri>n aniHtr pliit*^ wviv rolWil ft* *Hhffll**M of a thlck- 
nmofO^ luebeu lu the oaneof th«^ " Dre^lhoiiiclit *' 
th« ptiilM w«i« 14 lii«h«s thick. aiMl th** " Intlf lible'* 
hud 34 iii«hc« of anuor in two thiokn«we« of Vi iiiebM 
wtcll, with a layer of wotxl bftwreu. Of late. Iww* 
(•Vvr. (htffi* )ni4 Iwfu a lenUtMii.'v lu mluM Ute tbiellMMK 
oranuur. wkiiuh ban hevii fucililnletl \^ (bcgrmtvr rr- 
•IsttniCpowffrof tbatnippUad bgr Krapp, or prodnnMl 
by.MA.IIMliOl plOMMk M ClHKt OTIIlOr OMOdiltK 'J 



MM oniMMilal tMmiL lattMi, otOkaMVpfoilnci-i 
apoo traHik fiMM» ond tfarnlcvro bf ftiralmriilMKl« «^ia^ 
or oi n nt boni tho dooIo of abow doaoffKtim tool 
triilabhio » rvMnroIr tor tho ekj Mid * MiMr ptaloci 

at ilM r«ar to fonw (be iiMterlal tbrmi|i£h a flevf bis hoe« 

to I Im' iH^/j-lt* in the- hao'l of th** «rti»! 

lit 



iutt-iii\lL-.l UtT the a<!' 
itmhU* <hf utirhcrint; 
I in tilt* worjil 
i->t.* of I.^M> r(*oum, 
ki'iviiuuKKlateii 
ton Ih>umu> in Iahi- 



The SulUn >.'. T'irki'v h:i-i jrir<( 
bufifest houw 11) tin- ".i.rl'l It i 
rnnimoilalKMi of pii;;riiiir<, riuil !■> 
ti.lHW prrM>nv Thr i-. it l-i^v-'t \ 
iu a Kiihurh nf VirnuA. It <'<•[ 
1U «nirt^ an<l M utain-a-'- v a:iil 
ti>nantit, NVxt ooui^i l)»tt rlirn lb 
don. with WO. (177 axul .Vai t^'nant* ri>«(K)«tivKly 

A n*« HbfiidinfC nutteHat **<|U»I to ^utt^ry In hanlnex^ 
accunhuir Co the elahiiB I't Mr. Floryaiwwici. tbt?' Ru»- 
ttiau iuvriiEur. tui tl«wiribtHl iu The Ijuuduu ICuirinciwr 
is made Cruiu tine Qiay. The eiuy Iv ll»t»ruuchb' vriu#lHKl. 
riilx^ in a pwtlf luius. drt«d. tiud t lieu bant«u at a ti^iu- 
peratare of abtmt 3.INH>' F. ThenMuk i« a aiiiforiuly 
iiard product wiUi a hanliMHta of S to 0 on tlie Uohr 
ft«al* : thin ia rqaai to tUat of etuary. The banted clay 
U erusbcd and umn] for loakinip whecla, mte. 

Tb* oldait ll|Ebthooft« til exliC«>ooe is believcid to b<* 
that ai Corunna» Spain. It wa« built in tli» re-itai of 
Travail «ihI reeooiimeted In 1A34. Kii^laiKl aj>d Prnuoe 
bavf iU-btbocMM wbicit Wfte buth by Ibe Roman eon- 
querunt. Tbi* f aaioii« < 'onlovact Tower of Franoe, at 
the luoudi uf thr (Hroudr, in tbf l^y of Htic»y. wa> 
esoiuplHetl in ItlH. in Ibe rri»^i of Kmry IV. 'After 
vtamiinfT 3><'7 yeant, it was Ntill raiukdi'-nKl to hi^ chw 
of tln^ UnMt lij(plilhouM*ii in tho world, aJthnuf^li itx 
hfLfcht ha« been incareaiwil. The famoua Plaarod of 
Alucatidna oatodatM boUi of tbo abovo br many 
yw«,«o i« WW MIt aO0 R ba( It ti DO* oawoyv 
oaMMOTod an a Ifglitboniirt— Bo«on Hemld. 



-Tbe followinir recipes and 

rvHrtlont for UMklmr Ibe ordinary kiiMl« of uarriaco 

erfnif art' up to »bt!^. arrvtrilinj,' t«i ihln, fnlor*. and 
l)ry»jlf «Tic-. from which wt* *M»py Ihrin . 

1. I*uritt*-'d (allow ilO nr hi jxtundaw 

l'.ilni oil Ult or L'lM) 

Watrr to HNt 

SiMia ., HI lo ]-. 

Ilavint: m^'iti'^l tlwi tnllonr In an Imn kftlle and 
hratni it to U'o 4* . t-tir In th<' palm oil. Thtrn |Mmr in 
the Mxia >>liAMtJvi-<l in thi* uaicri vt<ry hIowIv iu a thin 
>-ir> .4ni, :^rirnii|£ <'on>>tiiiil Iv th4< while. A^ MH>n il» the 
K-lu i> In. tbf ketlie i« reiuovt'U from t}iu flrt*. and 
(fi* c«»nt»'ntH are stirf«t} fjiitil thr-y bi*Kin t4) tt-t. Tb»' 
iMjiiKihteiK-y of thf t n*iiin ' ciin be ri^ubih-i.) hv varv- 
liiK the i»ro|Mjriionn ■i^l u;l aikI tallow. The n*iiP*^ of the 
latter, llie ujure jftiflnevn will tba HMoltlnR lubrkiaut 
have, and tlw won piUw oO Ummmm mntaAtho 
K>f ter and ttUMO MHOjr IMblo it wM b9k 
'i. Tnllnw . » ITpumd^ 

[VIUI oil r.*t»r*> r» •••••••• dl ^* 

iL^H lv.M«0* B.) 18 " 

W'hU-y .1H| 

Thf-- f.i:r ur** uH'lt.'-l icL'^-tbt*- ui .kn iron r«iiMi>). 



XI baa l>ew> cHli'iiI-sti 
itiN(irre(.'(l«ni i'l ' lib,! 
IW»*, S»«iln lias -.1 

' >i i^T>-]mrA\ [■ Ml-- N .1 
l;il"-«..f ciirboii.' him. I, 



.1 thfit '■It.r.' rh» 

i'l I't'briJlirf. 
i-tM'.l IM I'ubil h 

iTiii-i". I'M! kil '.M. 
.II." klloH. <•( r.i; 



ifbivak of th.? 
'i. fo January, 



'd lart of 
i:iriii^ 
it Hide 



I. I'l 



With eoiiBtant RtirriiiK- Thi-n uild li<< K 
all the watrr, malU^g* p«rf«el mixture' I 

8. raliMoll 4 

Train oil. 

India riibbi'r. .«.,,.., I 

I,ithar)ir»» , I 

Su^ar of Ityid...,. .... I 

Tbo India rubber Ih «iit up very nuuiII and boitod 
with Ibvt train oil tv 1V6-900' O. in an iruu vrMiL TbO 
oootauta ol (be v«M»el aK tlien ftltenHLaud then agtSm 
bwuod wHh the lead ooupooadt to mT CL TMt MD- 
pmtoTv ibmild be rwaelied In eoo iMMir. tV* piJn oil 
in then ramfnlly atJrrvd in. 

4. Tallow HDOpoondl. 

!•!»:"" fat ... '.•» " 

..it .. 75 



-ll'HjIIIIlt'- 



ill" 



1(* 



■if rtuiburb. 



kii.iv .:,f ji-Mioroniii. -vi k j 

lit |. IS, nt riL'tor oil. In additi' )ii 1 1 . r hc- 
ariiiy iib--L-rijp«l, Ht;nnitiv«'lv sfn.iliink' 
titti-kuiic pla»t»'rr. upward nf iH. 'i^*.- kilnv 
and .>|-"i.f^i ui«>tf>ni of v^nuij'- )( r iln >-i:u 
lb*- iritHili'luut j»arf of th.' » l|l;^b■■'. .I'^t 
IS.rjKV'HMt of iit'-«'r.%.-. I. liiiiMv ..iiiul r. 

in^.llr,,] --nlT .-.l-LpTi-.-vl b. m'.-. l, tW-.^ ;l 

.l-.-.-b.r- ;iti.| ..■•^mU h b iii'liv.!, .-^fi:!- 
tbr<^' yi-Ars lifly dftclorw jiutt *l 

iuo«t cir iheru haviujtr fallen vU!thu>* to yt-Uow Jaok.— 
&[rdiciil PreaiL 

A B«r UM haa been fonud for the lirH*n(in*n rayx tn 
wlMt nuur bttOftllcd pKUuipaciitic applwation, *aVH The 
ArchHeet. Thm ml aa our nwdrrM know. 



<t' lll'.-.L.l'ltjt' 
Hi iMlK iL.*':. 
..f ■.•,,tl.i:i 

.1' iir (|. I ii I iT 
I lji:iH..IHHI 
!|>1 -iv Mil 

-- I'ni-i 
I rlit^tiU*!* 



w,,...i. ' 

.Nt of 1 

•d to t 

TI e \ 

.>J-..d I 

rb.- I 

•lie^t, j 



riii» tr'uf't'ib- t;rea!<e in uuuk* by uiikiiit; tbr inicrrdi* 
I'titN ':'ur>-fii:i> ii. a mael heolod i|f i*U*iUu. 

l')i[>.:bn wax -t(i imjiiiuIil 

PurilWd ra|w oH 270 

Tbe two oll« are boatod wparatoly and then nil«e<L 
The iutxnir« to «ar«fnlly atlrml for a Iook time. If the 
trrfAAi^ U for winter «•*, the prrtport|oii» iclven above 
mukt Im* alter»>«l aod \m% pnralllti taken. It ftbould 
(hen only furtu pereebL of IhejWbole. instead of Ml 

a. Anphalt .. KM) iMMindft. 

nia»-k piteb i". 

1 Vtrolcmu. J.'j *' 

I-itliiirne .. , i' l 

Wai^T, •i:^^ 



iBobM In tblrlcMM b notr nurHy oallod for. 



» want to expreij* rln 
we fn*<|uently uae tbr wot l^ 

winiL" Flybi^; "on tlip -uiiv: 

■j.liTitlv ti-^C't pfH'ri.'- inilulilii' 
■ >.-t trr,' fur t:i.' ^■. ti.il. pt :i 

I '-.il I V :r..iV<'l - ii. I fH.-ii' r r b;iti n 

t'..K-liy rmiipiit'd rr.:-iii r||.- 

Itiirean of MelcM^iUuKy. il. i*i(;t?ot 

j»T m In Dir. 
1«) 



Ii'.a (if L'^ri's'^ivi^ s;:-<-i-ii 
(Mb il.i- >:hti1 :,t til.- 
if t iif w,;iii| i)i .* fr^■ 
but tbere aj»* lot?" <if 
>\rr;ionlitiary AtoruiH. 
Mfiijiijjry exprecn trall- 
r«4lowliitf t«bl« of 
of tbo P»e«ioh 



"Breath nf air" 

LIgllt bfTHTj.^ . . . 

Usbt wind 

A »rw7-f. 

MrMb>rat*« wind. , 
8troiiK hr*H';f . 



i!IO 
]M)I> 
4>N> 

ttMJ 

WW 



Heavy bfvMv IWU 

AgftlB.. 



Too 

\m 

•Atm 

NtbM 



lifpnt4> j 

about the ffeniliaoiHM of the Orthnboiit |»orlratt nf ; The asphalt and piteb bavint; hevn mt-u*^! toiretber 
fthakiKrwarp. whtoh bot born nften i [.i,'r.iv.\l. In In an iron kettle, the |N'rrob'iiio !»• t-arefnlly addtnl in a 
Stratford oo-Avon it libellowJ to bf tiu- iit.i>r iiuth*Mi- I <bin wlreMiiu tmitl tbr nHtl^-itt* of the kettle havv be- 
\W of all It hax hf<fn pmpoiu^l to nppiv a ^Ivont to a I cxMiie nnfronuly lliifd. The lltlMUire ka> now added and 
Hinull iKTtion of ib^hiirfaee In onler 1.. liht wbt)rlM>r I then (be waleria Mitred Iflk TbO BnMltf Of CbO OMOp 
tTven^ b. n'K aiiotb«'r ikortrait t»»>nearb, Ibn Mr, \ |>omtd can be VOHed by AltMkl^ ttw MBOMtl Of prtltt- 

Fk>wer. the obalrinan of the ico\ prnort. of the 8bak«>»- leuui in it. 
(teare Memorial. Ha> h bi* htv- alrfiidy oonnalied a pli>- 
lure r«<»toreron the subjtM:*, and was infonned that the 
eXT»eriMient wttnld have to be perfOTlueil on the fa<?e. 
whieb wtHild be fiita] to the pwtore. Mr. W. Wtl- 
fton. F.R.H.. Navf< be ban aMerialfied by tewtine nti obi 
portrait of Hir PhilipSiduey, wbEeh U »!»(:■ t>»int«sl on 
« wood panel, that by tueanit of the X rays ami a flur^r- 
OMMli eerran any work which U underneath oan be 
earn wflbmit uroiavInK Ibt pahiL Bir thai oMtbod 



earn wmwiit uroiavInK Ibt panL at thai oMtbod 
twwjr fcwiWr pgjnbi ohttilt jiifonrii pOn no fflleonid up, 
and The tert (e worth • trbifoii fba DfiMwhaai port nut 



To d»t«i(n£tio wb..rlii'T )» f r.'M 
In »«imii>'r i« ' f i bn u'''--^^— ' i' 
limber. t'-tK-^ri'ill^ a- r*'ic;vnlH l 
ix well ■»»IJ'>« 11 tbivt liiiiln-T cul 



w.iiM lii^wn In wlnt. r <>f 
ii|iurtHiii'v to bii\>ir»« i.f 

N \'\\t\\: tllMt-iT. ».'ltir.- It 

HinumtT n:'prt' 



1 

1 III 

I.W 
-1 >f lb* 
• n at- 



A beAfyblow 17 W 

A eUUM wind 

Hnrrwntie , ..... il'MJ 

w..' -I't' ; b'V' rnt.i's .\\\ ;riiir i.-< llif 
:iic.l t.TTLbr ii|..ws" — n vi-li.i-ry ■.vbii-;i 1 
tAlnt'd lat b*a»t in itpurt*! by M>iiiri of our cnvck expre«#< 
eniCtOM.— >atio«uU UrniBKist. 

Ship eaaal statistkn or the growth of otHnmerce on 
(he ereat canals fif the world are treated by the Dailod 
Slates Bureau kA ^tutlhtie^ an foUowii: TbeSlMOMial 
iu t(fS9. when fln^t oiM<ued. tihowed a n«t (onoao of 
tl..57ll tcMu; in ISTO ibi-t wur< 436.509 twu : in teSt the 
flptres renj^bed 8,41^. 777 Ion>«, fince which tinte there 
hji--« bee^n ooiu]umIivrlv little cbatifTr. the flpuron for 
T'lC beinff Nli^'htly below th<w for ISWi. Tbfl Kiit^-r | 
Wilhehii t.'Aiial. itk ojMtration but thrn** vt^Jtr*', *>boWH an 
l(ii'reai»e of '*} \wr i^i*t tn that p4irio»l. or l.,Vi'i,*« t._Mi» 
fni tb.' ttr>* v<<iirai.d 2 -P^.Tyil ton* for the ll»cat vt*ar 
.1. bi >l .r. n 1. lM!tH. Tbt* St. Mary * Palt^. ritual, con ] 
uexlaij; Lake Sufifrior with the lower lakeo. »buws aj 
more rapid rate of ^ain than Stiet. In 1^1 the freUrlit 1 
L.tinture llirvMii;h tbh vunal wan l.r)tl7.741 t4>ni ; in IH^rt 1 
i! wa» more than XWMVfltO Ion* , in over a.LKW fym 

torn: in ISW o%er « • 1 , n. I^Uovor i:l,0lH>.0lMt, . 

in iKtTover It,000,Oi*i ti ns Tt.t* fretifbt toniiJt«<* |i. 
iiiC I Imnitfb tbr I»i'tr 1: Uiv.f iil-o imTtn'.t'rl fr n 

'• MMMHHI f.Mifc 1:1 Im:;I Ii. 2S,i<>m,«o ::,|,. ju 1 ■^IHl Tb.' I 
\V. I. 111.. I ^linu^ ;v -bu-lll U'UM. f|..-|i ■•^l-.-.'-'vl t...h-< | 

111 1K>4.| l.i 1 ■y.'J\\'r' roil- in \-*\»\. Mil 1 'ir-.tlli-r I:iim..I_ lb.- ' 
.New \ftr\ >r,.-.- ;-ahiil- hIiiiu- (I d'-rrr-fi-'.' in dTi 

iniire ?in.-'' I^>»' In l''"" I'-m- fr.-ii;!it .'arri-.-il f:> ti.J.- 
wurT rnui-iiiil'--.l 1, 1- l.ms . lu thi;'* wu« ' 

;i.ft;'-*.T»'..'i b.:i-. :iiiii ill !*•!.; i.^.'M.ai" ton* lnlH;7tbr| 
avt'Tiict' rat'- I'. r Iki.-*;!.'! \:\t a-heat frou) Chirotfo U\\ 
Nf'*' t,y |flih« ami rtui;*l>. wiwi W 'iA ; in IH»t7' 

it WA> ■> .-. ut* ; in XiriJl.A 'lTt »ii-nlh lh rli.- i'.iii ';i:i.i 
tio:i uf .iik.i and rail fr*»l|[litj<, tl>e rat.-:? ,'-11 from b'l 
eman per buahei In Uf77 to 13 ceata in lUf^7. aiid 7 h; 
oeotalniatr. All^ Itatafatt foil Imui oenta per 
bwhol la liff to U^oMfiTSfc iW. nod M'ttOflntB 



MMitM a 1 hWf-r va'iie Ih.il ft*]I*'J in witiT'T. TiiiiIi.t 

hewn ■liirii-tr t Iu* rt'f^t ini; |n.-n'HL i. v., }.-'twrr*ii i h'f-.bf- 
ain! .\[in[. C'i!ilaitit< in iNor-IU niniier'iii- *IurL'b parii 
cl.— > w II ii'li nut be U iiKi.l ill w-i.j.l fit di •"■ ri in MUM 
lutT. ttwiuL' t*. tli:-- i-rr-'enfe of ?<cun--b, Ibe w.M.d i>* 
C'iiir-<o an<i iuiix-n-^lrable, slime tin* t^tarcli rlo'^-*. br- 
j-ir.^. I'ur tli:> r4'iL*oti winter Iu'wii tiniber i-» 4'\c'lti 
»iv*-'ly fiij-.'lijvisi for Miiv*:*, bi^'.^uo-, wstb #t4ive*< tinm 
>umini%r h» -.*ri ttin>t, ih*' i^mr. nr» oi the harreln ara 
•uttjwt Ui .•v;<(>.triirii.ii tliri.iit;h tl..> |M:tr«>* The «.tareb 
ewtntain^t In the v* In t.<r w«:mm1 \» i^iven a vK*I.*t <^*ior by 
io»Iliie, ttefi'". if fhr iiisiber to Ik. examine,! u ci.fir. 1 
with an lodiii" -.ibri'Mi atid the nnrfaov of il '* f. Pin;; 
side Hp[»ewrw >eilow. it luav be aMuuieil with (^rtaioiy 
(bat the respective tree waa ctit ilown in ^umiii»'r. The 
llirbt )elb>w line^ are !li« uotHture rayi*. while celU. 
(irtgiur. and wixxl Qbrnt vitunlv take oti a yellow et-.Lor 
Ini;. In the cove of winter iiewri timber the atuylace 
ou« ray* farm nineb darker, ink coloriHl. black vlrifies 
on tiifl yellow grouml. -Allj^iurini^ Tinobler 3^itung. 

In an artlclp. an alMtract of which \* in (he 

Jfxirnal of tb** Society of Ch**m)i^ai Industry. R 8orel 
tbi.U. In tdiw^e of nmHtinir iii" .-<>|.|» f, ^>r treating' It 
with uilrous or HOlpburo'i- rMiii]. uiid- i-*ri.re ei|»o- 
Hurv* to the aetion of »iul;>tjMrii- il. ifKiI tbH< aiUliKon 
of II itniiU .j ii.\til .f ■■■ of -iirii urir'ih .i' Nwlie*! a^ t.>xaUL' 
ic .%1-i.l. .ilka i Uictal**?. tartaric. 

'( rri"<[f' nuLi iiif sail!*, or crude 
.Lr:; ' t : ■' n* riiT-t.t , u'ithnu' 
■ii_L' it'.rll I l-:-<>i.ip:oi-.l or <'ou 
■ til I ;■! ■. I ■ I ■ iiu'f h> id iu prii-:-t ii.v 
1 rii:>IM'T tiirij'iik'.''. 
I Ih'' lii-rjitn ^-f .11. I'-intuiiJiit 
It II- .vlil I'l.iitiiiiiiin; 1*. fvA' 
if ii-ifuii I- Riib>.r.,jirfM 

by Ht.--iiij lienr l'r..vb 
i.f ,\ I'l.irri'tH 'if riir tliroiiu'U 
in ! t It- i:oi>|.t r ;'-.'iiJi: r.:ipl \ \y 
attacked, and the ?<>kilion. m bioh drain- off rb.-i'Liuii 
tb«* faUr *K^»toiii of the iipi.ar.-\'.iin xvAky a sfltlinK lank, 
is fi turut'il f'lr tiM' \'\vT and i.vrr iiiruin until saturated, 
wliiTi'iipiin I'- t-< (*.-M.k-:i nij'l ttu* ei 'pper vulpbate cr>*9Eta]- 
out. Tb" <-^>l'p•'r iuhI A.vii\ tv^i renewed as loqnirad 
and the wa»hlnff water u ntibziNl to dllvU Ibo lottor. 
The crvi»t«lt< of (wpper fntlphate 
, etuaU, and of a bl«b aecree of pority, 



I v. -w4 



I, alkali "tuk\:e?<, la< 
[i'.-', or i'ltri'.* ai'iii. r I 
■ Hit. facibtateo' \:\ 
L'ldcil fttitMtaiu-i 

Hm prop- iw. I 
ti-ifKi'ii: H v.-rtt 

li are I li^'ri '■\\ 
-rrv-'itri .>r .til It- I 
fcjruMiMi-'- f'-r lil.T . 
cile'l. and krj.t ,il T' lo 
jii un 1* iliaiie for I be ptu-'aL'* 
the ap|>aratti5. Tbi-* Pwnit 



wb 



ih.bi 



■r-f . 



A!«phalt ... • 

Sblp'» pitch , 

LifliarL'-^' TI 

W.i:-T M t" 3i»' 

Tb." ■t>fil.iilt ni.ll :.ili-,'i ,»rf iltvt in. l-.-it ti il'..-: I i-r ..v^r 
.% ^^i-tb "lb.' Tb. 'ilia.o^-f !tn.l -rt-itrr iLt-n .i.Mvd. 
.lUii tb.> u;i -U- b.ii..Mt up <-i i.viaiit '-tirrirt' all 1 bo 

tune, A* mmiH «* Ibe ^tnfT hah becuiue a fiitty tuiua, 
the kettUf la taken from tlie ttn*. 

KXaUHU PALM nikCARHIAUK (iUK.\i<K. 

^, R^'d American rmin. :MNl poundiL 

Palm oil 4-*. M 

Keotifled resin o4L 87 ** 

sodnlyoon* BO d» 

Wawr . 8 *• 

HuMtr..- i:i'-l"-d tilt' resin, pafionify \\ hv ad':!inf fbO 
uiitcT .III' ; U' I'Jit'ti *tir ]fi '11-:' '.n\-t itinl st tr iinON0- 
mi^y Liii ibL* uiuait pcrfc^'tly iKnuugiiuoou*. 

COiUOnkli C.AItMlA44K riMABHL 
1. Wbllew 

Ruin orolber tuU waterM««-***..*-lQ0pOiradA 

Cak-tniKl »oda. 14 " 

84f«od«bthedttiBeL W ^ 

PIjo^Iv.* thp «ida in the wnt(»r In an iron ve^beL 
Tlk'ti add eb'Vir'ii iMoindi^ of tb.> llm^ and thiil well up. 
Tb-en ^Tir iik wventy-flvM rMiiindi. of the re«>ltj t»ll nnd 
lH.il tif:.'.-!! n.inrit.-". V. I'll i-..nhr.ii|t -1 rriric Wh.'U 
Ih'.' ni.ll:ir-- i- '|iii'e i-nl'I, ;\ri.l nut bt.f.ir.-. the n-: uf 
the uila and the limv i» aiM'^v!, .na>i (Ih* w bule is stirred 

tUI perfeotJy nUaca. The lime i» fimt Biixad ewmtriy 
vftn tbr tnuB oU. 

Hlaek. 

Rain or *oft watrr , SMpoondlU 

t'ak'iihe*:! Mida >...»..• SS 

Sifted Hiaked lime. 184 

Rebinoil... <>•■•■• •■..lUt ** 

!I !r."ior> 

.- «N) 

lOU 



W<xk1 liir nil..., 
( 'oil! l«r oil .... 
Hi'ftvy rf*.iii oil , 
Uitctit nviu oil... 

Train nil. aw 

Divide th* Him iato two parti, om ot twra^-lrar 
xOf, tim Mb«r •( an* liiindivd and ility iMDadik 



pa«u 
Add 



odL TIN* aM Um «eM and fha tar aUi. 
othir Mtta alia MXt, mix ainiin. am* ' 
tiala aA an4 Ifaa iwt of ti>L- liiui^ Oni 

a. BiMit. 

PiAMt leviicatcd imphit«. 



. n 



(To be ohiUuiumL) 
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THK SAINT GOHAIN PLATE OUASS 
MAMTFArT*>KY. 

V'KSRTIAN iilat^ t?liLs>* tIfM'ii not iiMtrit it» rrpiitatioit. 
VrnrtiAii workint'ik nrrrr prodiicnl itnythint; but win 
d<»w cLuii. ttiiJ Ihcir mirmr*. wtiir-h wvit' iiiafivU with* 
ciot rival!! in tti<! sixtrt-nth am) M<vi--ntm>nth ri>»tiiri*«, 
mrv. at tUe b<i»l, Ktau] for itothinti hut rrlWtliiir iU» 
nhikKK}' tMs*n of aitrlqiiiiriaiiA. V<iiiii_v wan ai»ntlii»r 
tUiiua. Altlutufrh tli»» tii<lu»rry wtiA |»rwxM'inm« tlii>rt*. 
it rMiiAinivl fttati<MLary. \Vh*'ll'<V^llM>^t, )ii IfiW, uitil«>r- 
K4K»k to liiiriHliiff the mAikur«<rttir>> nf inlrn>r iuin 
Frattc«, be wan ohllir«Hl to mmipt -oaie uiirror uiaki^rH 
or Muranu. in ottifr U» attrnri Ihrm Iv (he Faulxtunf 
tfaiiit Aritoiiie. But whfii. Hirht y«*nrt aft»-rw»nl. 
Cuiiiit irAvaux, HiJiha»Hii<ti>r (*» Mit* nr|i(|lili(.* •>( Wiiwu. 
IraunuiiKeil to Ihv in^iiiU iiiiiiifUer uf Iviuitt XIV. mu 
olTrr uf tww tiiniitifacluriiu: rtt-crt-tM, (hr luitiinli-r was 
able to iLiiitwer : "Uur plate elttsv is miw mure |i«rfecf 
than that uf Veaiee.*' Iti whil«< ffloM waH »till 

blown at Uiiranu, an it wa« in tlie fo^irteeiith oeiiturjr, 
I^riin I^irnjt th; N t*liou. a .\i inn an e^ut Irinan, aiMl 
Abrulinii) Tit«tviirt. a tMHincv^oitt of Pari*. •iiuultu.iJi^in^l}^ 
inrrnliHl tin* uiethtxl of ca«t ins platv f;laj>». To ihtftin* 
rcntioi) of ca«t clam, wluoh rapitllv ruiiif<l th<i ru*:il- 
tii<>ritary iniliutry nf Vrii(04<, wn* ainimit tinui««llAt«'ly 
attarhiH.1 ilui iiiiuin ill SL^int Wolmin. 

It wa« iti |(iu:i tlmi thi' Tlwan i'-4>mpnny, which hail 
juiit ri*>tf<[»iiat4»(l with lyiuix Ijicak Inxtalletl 
It* fartiirr niMitt t>M> *iUt of tlii* oKl ra«tl«> of Muhil 
tiotinin, iHtur tVr^*. In ihf Mivt^iih ctMiiiiry ih** coun- 
try hait h#vn «*riU()^llxetl t>v an Iri^h MHMik. uf myal 
mil*. ti«iitnl UoiMiln. whom Klhi: i*h>talr«- mtue u» ven- 
vrjite. aiKl who «)N*t] H uiarrvr aI«m»ic nh<iui the year OK). 
In the tenth century tlit> cwlle beloiiired Co Ibr 
Hinltop of Idon ; in (Ih* ei4«vi*f(!h. l4> the hutur of 
<V>tM!y ; Id (he nftcteiith. lu the Uuke of Orleans ; iin<l 
in (be KUteenlh. to the HiinrU'UK. On July I. 1<Af3, 
it wa« reuteil at ^'H per annum, by Coiini tie Uiicijrne' 
val, governor of I'Vre. to tin* .\braluini Tht-VHiT t'4»iu- 
pany. Finally, on Jnlv 16. PiOts. it wnh purelnwil t»y 
thi/mni[Mny for LUtMm. 

In 1A(I3, Saint (tuhnui wa^ ituthinic bnt rMln<>. but 
thM«> ruins wprr looatfd in provunliy to u woiivl*<rful 
forMNr. that in to ur, wbrr#* fnel wuh ahiiiulnnt. Tb«^ 
vart, \»hou. nmt tniMr aAMMMiite* hml Ih^'Ii uttracte<il 
by ch>* proxhnltr of th«* w^hmU tui>l ttf the river ii'm* <le- 
*^>rithnic tn Par'lK 

WhefH hail htiXMl the Iouitm tiiiU bevn lueatrd lh« 
inaatM of tlw lottls of L'uuc>. they erertr«l nevrral 
biiil(hn(c*>. "iM^ouly for luauufacturini: par|KKM*«, but 
aUo fur the lixlKiNicv of the Keiilleuien, clerkx anil o|Mtr- 
atlvra ;** aii*l. anuNur other iavurs aiitl pririleKiit. ih4>r. 
hi February. tlOCL obluiuet). by U'tier» lutent. ihoMtof 
plautUK at the ^te of the evtAbiitthment a iKirtitr ut 
royal livvry. the inus^if Franer ami iho titir of^" Hinnii- 
fncrture ntyale des sTtkiuien ({liireR " Tim tith* hiu lMHN>in«r 
vhnply "luanufActum ilr« trhuNf* ani) th** aruiK havi^ 
dtsap|»eareii, but tho nionuui«*iiiiil ffati* of Kulnt triitnain. 
dnii(;uetl by SoiifTI-tt .tnd Ihinkiul l>y a rhit|M>l. han, aloUK 
witli the |Kirt«!r. reimkin«*d. 

The [M-ewent euiiiimny <the ht^lr of the ronipiinhwtliat 
obtaine^l fho roynl privileK«» of Ilitir. iTiKt. nrid wbirli 
euuntml aniontc tlkoir aMLoeint^x mnur relative* of 
Molkirr nnd Rai'iuet. the < %iiMpHiriiie de Si«hit tfobahi. 
Chauny ct t'lrey, which liin^; at(<* almtrlii^l nil )T«> c<>iu 



pelilora, owi» i»r%-eml inanufacrories of plate plaM, ' tniraiid ftilverins to rhannr ; and yet, Co llie publh'. it 
not oiily in Frnnoi*. bat in tieruiauy and Italy. At u the Saint tjobnin tVnnpaiiy imlr, and Saint Clobain 
4*irvy il nuploy* ft* wc»rl(iuvn and at Hlolben; hu. 'i« it» entinc prr»ti|ce. Hut the old factory of Ixiuii 




liOAOlXO r.\HS WITH I.ARiiE PLATKS. 

It U at flAfnt Ontutln that It* pArtoniM't i>« ^luAlU-i^t. l I^icii*- .\t'lti»u, tiw H«iiit (lobain mMnntmrt<*ry, pcrv 
thetutal brinit IIT'i wfi ktixMi mutulhiTpiiiplMyt-'-. H*'r«> I |i.'rly ibt» i^^Hfil. iiiii|*>r ihr* ilirt-ctioii (if M. .1. llntriVMUi 
it ducM out rr4-» lliijvti riM' i^liLM, bur H'titl* tl'for |Mj4i»li- l»liH>e ]9^-<^MWf>< ti» |M>r»t«t4'iii r<>|iutatUm to th« ioM 
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ili«t, iilrlu*u(tti It MMMlft 4Hit 110 nttuhfil tfliiMs tli«* i>ni- 1 lUt camft^-v pntvuliHl wiib thrtM* »m*lt wlieels, Tbi*! »|mwia| cIuuiw llwt iiiime«lUlrly gTMp tlw pot mnd 



iliirt ihAt II i>rr|J«rnt i* iuluiir*l»l«'i«iiil iiii-iiijitiiir*Kti)i> 

'rh»- ttri>r n|:N»nktUiii iii fti»> iiiikiiiiriuttim' ol tli*' k^am* (m 
Iht? brnyliiic ntnl imiiritc of ih** vttrin«lil'f iuur4>ri*l* : 
MiiiiJ Itvm Kniittiliu'tiU'iiu. Nt^iiiuurk. *a ( 'h4iu|i*tfiMi ; 
lliimtoiiH fnim H^li^Unii. (it-rtiiutiy. or ilif* North of 

The erutfibica or |kj(9 u( clny Aiid pulvvrixfil wtntl 
{•tiiiirfirrarranpMl iti I wu n>wrt in lur^** furuturt.*H c-u|iiit»lv 
tif liulitiiii; (fdiu r*i;*|]C to iwnit>. TheM* funuto** ar^ 
III tlt4^ SMtii»iii:4 «v«tifiu nrxl nrt* hcssled witii kha. Ah lite 
riitrunii- nml rM-itpt* of iIip pii, air, uii>.l vjuuk** an* 
tflTi'clPil ilirnii|£li lh« io|i of tlii* funuuw. tlie vbible 
iiuutonry cou^imYm uf n 1oii(( ilurue. To nvrn* }ioi tli«re 
tftirrvwpiiiMU A «lo(»r, whirh, iti onl^r to imtuiU of in- 
A|x*i>i|MiM>f t|H> iitoUf'ii iiiAipriAl, i» iiiirii»4iiantitij by 
fi|H<riiirt< pruvkfteU wiUiA*hutt<T tlwt u llftvU by luewK 
of chitiuit. 



I nkrrlAirn n bie I'miir* art! Ibeii ob»vrTvd to advaiMw j lift it. The iclitb« uf Hn* •ui'tiMMlKl from tint arm of 
lowanl ewii ucti<tr. TUr craJM In finiviijiHl wub'(lM> i!raue bwiiu (o bnsiiatr for a incHUtfiiL. aiiU tltuu 




THE CARUIAGE OF LARGK IM.\TK« oK U|^H9. 



Afti>r tho fnmaoi* has rf»arh#i] tlw pmfMtr tnupf rn* 
tun*. tki4tr4t Ik thniwri iiitn thr |M>tii, by iiiipjiuii nf •(hmmuI 
«hiti't*lM. Mitiit* or brr>ki*ii tf'**^ >■* ordirr to f«rlU- 

tal>* tb« rii>>iiMi, Aitil ib*-h. by Km'r^mvti o|M*ratinuii, tb» 
Ttirir1i%bl»' iiitxtiir4> u iiiirtMtuctHl 

Afrt^r thr iii»ii<rial(. urr rMiu|iU<t«l y t»elt«n1 <« fact that k« 
«»i*«Ttiiiii^t by t-akliiti ti llitl** irlaMt troui lh« ma«« by 
ttl"!!)'" nf nil iron dnIl tiftcr tlu' niilikir lt» iK'rftvf. itiHl i* 
to Miv. tkfit*r rlit* tc^t^ bat InHHiiit** boiii<iK^i)tMiu% uti<| all 
the iHibbttw f<»riutM| tb*T*<hi bavi- Ufr^u vxikAIv\1 : aiiil, 
fliL-ilIv, art»-r ttif tt-itiiw'Miimv biu* het-n liiwerftl until 
thn t'Utn't liri^ reiM-li*-*! tb*- itfi.**-***!!! > pa-'ty rniipt-lfucy, 
rh** hour fi>r rtti»tliiic »>trurk 

t'liiler tiKf vti»t Imlh ol Sutiit ftolNibi then* iloe^ tioC 

Iirt*vitil Ibnt ft-Vtriab uii*l (s>iitiuuHM'* activity that w«> 
hid lu the ruaiiurarlMri**»uf t>otilr. M iiiiUfW. anil <!r> Rlttl 
ITUks : but, at retr^tlar ii>l«>(-val(i. wc* beri* M itotfo* a 
tai'li* that i* truly KrnnU 1 Uf furnacr^ nrv uprued atid 
tlH^ " drril " is brouteht to lite front. This cotisikta cil a 

Eirof whrrb aud a loii^; toujcuv provMl«*d with hU4;« 
ft*. Tii^*f Initio eutcr the tflon iu); funiaor, *eitv l\ut 
'ji.rid4UM>Dt imt. hriUK it to the exlfhur, and d<-{Hi*it 
it. all crmeklvti aud apparrutly rfudy tu bunt, u|hju a 





BKAVINU A.NU UIXI^<f THK VITRIFIAHI.E MATKRIAI-H. 



A LADLE FOK THE WoLTF.N 0LAS8L 



movr^ Innjitil ilii* m»t|ttL' ialtU>. w hirli h* fprinklrtl 
wllh tliii* »aiiit nml |iIa<v<i1. with uh rolltr. In fmut of 
th»* (r»plhie jAtt" of IIm- nhtirHliui; fim>ii<M'. Tbr pot 
ilpM'«'iidM^j|i:btl> Aiid then 1UI'> All llirM" tiiotioim arr 
rt*t£uUl*H| uith iiifiillibj^ prrriiiiiiij, a<id in rvrry oppn> 
li«Hi tbi*ri* In »»tuHhiiiir oi'lrmii. 

Wlifii. lit a »iiriiid. thr |N>t i% ftoally tiimi'd 4>wr, 
Iherr i* iiluii«t a Mirpri^i' Th*- ptr'nt stream that 
r«ra|irii froui It Is AppiilhtiK only by th** r4 (1f^tmti. |t» 
iMi^tr IS (if a warut n|i«l. Tbr trnnsiiNn-nt hi|uid *«-t>itk» 
iiiii'tuoui. It sprvads ovpt thi* tatj|«>. whll«> ihv hu|t« 
r4>lli*r luaiipuvftri'd iiiechittiirally by iii«»Hiiit nf c)iall» 
pii(.*r» fr<»ui onr i'IhI t<» rhr titbrr in orilff tii *'kt«i|id tb« 
iiiAs^ iiiitforiidy. 

A iu»»tr> rtKi'k rnllmg hu ihuiirb iu order to t!atte>n it 
Sh'x iH*t |»frff»riu tlM* oitt-rHtMin with i:rratrr raw. If a 
I 'tnip runiip', M U'iitrht>r, h lilt bin <>>e«i lUfd iutrutlv upon 
t '.if hcrt' nia-M.. miinvf- tl uith a »tnu'k and boUt haml. 

TUt* width and tliii'kiti-<c of thr irlikssiiTi* ri;t?<ilat«*d by 
tlir -ipai'int; and bri(;lil of ihtr Imu jiar* ii|mmi whirji |h« 
r^ilU-r Tvntn. 

Ttii^ri' tft no i>toppiitf«' In tlw nnrk. Sraffoly ltai>th« 
niit<<r iiiis»i*d tivcr ib«' i:Ui>k nht'ii tba* sh«>*>t iHtjuickly 
slH*r<>tl into ih*' nitiMAltne (uriuLn*, to r^inaiii tberi^ii 
for M'V*>rul dnyii, Ik tird* rt|iut it may coot i-lowly «ih1 
prii:r»-»>.is<Iy, 

111 the l»>t' ofiitury thi* (llr«<fttor of tb» works oftvn 
pr«»id«d ov«r thw casting. tlM trioom» opou hia p«r- 
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riK|u»nn<l* nword nt hi* mUU. TIih ivmnuiiiaJ liwt 
hM»n (liNpr-itM*ti with, but thr- muitliiirof larpp HhtH*!* of 
(tUnK nllki«»ut{h tM>w dt>w luun* •iiiipjy. in iiuiir the Ic*^ 
OHM of tht> 11iM>f>t and grt'iitnt iitiluxtriut a|M>ratiuii9 tliut 

Afr^r tlif |il«tf* i»f ifldAii h*" Imh>ii mrrfully Pri»o%'rU 
fnMu titt> Hhtiwttlltitf fiiriiATi'. It Ift |«Iai'i^I iifKin n nirkinic 
tnbk iiiaile of W4»otl thnt. ii|khi ruliit;. <l<rniMit» it iipmi u 
■litflilly liiHitif^l frMilii* iiHMiitlctl ii|>^Mi wlifwU and iiinr- 
iiiir ufHUi mill*. TliU ir> run Ititu u isxmi wlurh u 
oinlly tiiuipiM**! for thr haiHlliii^ <»f |>lit1«> ifUn*. Hi*ri* 
luTiir l>t*U!i nin ikroiitid |jull4*yoi'arrlv«t hy xm^ll miv iluit 
UKtvr ufjou nil ov-4*rbm(l railuny, Tlifw Im'IIm [M>riiitt 
of liftiiiff iuiil tuoviiifT thr (tUtea iii or<lcr timt ih*'y may 
timtn>f iilly iii»|wt'tr<l. If any iji-frcl-t «rr drdvlwl, IIm* 
pliitHM un* rnttl u(M(ii A huruiiiititl liibU*, an J if innviHiiMi 
r4<«|ntri*ii it. Arr riit into smitlirr tiir^. If llir d*'frclft 
arwi InHltCtiiflmnt, tlu* platr in Irft riitiiv. atiil i'* nwrvly 
■r|ii,:r«d with a ditiiiKin*! t^r by iiiraiivof ■iimll vltrri rolj- 
Th»'ii tliP tat»l<* itt ntlhttni, tlu« bflf* take tlie|»liit«i 
mimI carry it to ttui iUmtw u1 tUv tttorrhuuM* iinti plitL'tr ic 
U|MMi anoth*-r fnim*'. whlrU to ihtHttiiHf ii>*tallittl u|Hiun 
ir«*iMili»e car A hm<(*Ih1 luoil^ of iMckiuic |M>nuitii of 
Bii|wr|^-^lt>iC MfVf'rai |>lat*<*> uiRHKMirli f(M***oftlu' franco, 
aiHl nil iftin milA'ay iiiiiv iiiiffN in lrnt{tli carrU'h Uimti 
to CliaMiiy. wlicri* iliey nrriv«< riMi|icii and n|HU|«iti In 
unler to l>r otmrothrid, jKilt*liiHl. und fitttilly *-||vfn'd. 

The oarria^i* of larjrtf plutm i>t irla" by liJtiid i» tini- 
to us i;rrat a dt'trrtn* aii tRKwible. avonlt^l. Suindini*'-. 
hnwdvi-r. thin hiu> lu JiMW, ami <mi ttucli itrvuiMion^ thr 
HIM^tario of A lar>;i* plati* fn>m IW> lo inhi -tnuttrv fwi in 
ar>*a and half ui inch in IhickiirM* carnfd by iraJiir* 
ill. f>iKhi, or ton iim'Ii by iim'uum iitra|M i« riLH-rMjin^lv 
HTftktiiic In th«* vinitur. TIm* ];la^« uiidulat*** iknd ImiikU 
Ukic A*hpvl of iriin, TIm* Urii*t itbriiptimji in t)H> Kt«^> 
plti|Cn(thi* rarrif^nt vrouUt mdunt^-r thr iH|i]ilibriiini. 
A brftketi |iLat*> of i[U%** U of KniHll conMfi|ttfiu*v. but tlM 
wntiutlH cail*««l by »hvi>ni of ttui »kuiti«r«<4t tiuLt«>rial an- 
alwnyttof w icravt* uaiiiri*, 

Saint (ioUajn Nvtit ^evt^nil i-oUit>>«tl pbittni of tet«M* to 
llir felxpo-ilion of ivHi. ih>t* of il>fH*> nM>u-tu>-4l iil<^ x 
fi**-l, and wi«H iibittintfd from a Hiuiet4< |ni( i<nn 
tainini,' :t,VJ4i pnuiidnof t;l«i*^ Hiieh a f^'at Ivv not xiniv 
btMMi jK'ffurniwI. 

In the iiho|»f« of Saint Oobniii. ttlouirvid** of tli« lariTc 
NtuixKti tablftt u^eil for the riulint; uf pLtlt* trltiMi. arr 
uvr-n othrr aim! ^luallrr oiir« I hi* >urfaci*of whiob i* itn*- 
v'uUhI with dr>«iKn)i l^n|^'av<Nl tlii*ri-in. S4»iat* of tiiiTM* 
tAt>lM arr muooth, and in itii^ cjum* th« tiiniirn i« rn 
ifravfHl upon th<* rcdWr. T1m<m* di*>ii7n> art* fliitintn*. 
lozi>»tf4*j^ vo-riuu-ulatr work, Art»iribktioii». rtc. In fart, 
U* tb* platit ain**- industry Sjiint tiobain luu mldi'ti 
lhat of ottut fCuiM in n'tiof, Whii'h U tuisl U*f partitions, 
dooiVt aod vIimIowh. and for \-nrinuii pur|Mi««^ in »rhoolK. 
offlkww. nuirk«t«. oou»*rvatorl»-«. ft**. For nneU 

liiaoufactitrv th** tfltt^ 1« tak**ii fnin k|H<rlitl fiirnii<iMt. 
thavihK iim |M>f»'> b) nifunti of c<ip|M'r ori*a*>t nft-^l Udlno, 
Thr cant ini; l» doiH* am with lb** pUlr irla*«4. init M|m»4i 
(bf Hiutill ntforetl tnbt<*» that wr hnvt* juHt tii«>riliuii«il 

For theiibovt: drlAdi and tbr rn;:ravjnir4 w« af i* Lii- 
debUMl lu L'lIlustralioQ. 



tli« fvwulu olMalitetl. atid a1bi> th» miv|i< in lalHir. 
TbiH priPOHN* dt-itctid" ti\Mm thr faol that todtitinr. with 
1b«< addition of t'l>*'rriiii* and iztiititw*. prmrrvf*! a euu 
Htatil rliLot it'll y rvrii wbrij ri|Hi74Hl to (br at luo-plirrr : 
and by itn utriUDi a »tutiir may br uicHildrd iu it* «'U 
llnfty. brini; nurrouiideU by aii rnvrlufic. nr «»vrnn«r. 
in l«o|kariv wbioh aiv drtai'hinl willi (n'**at faiMbtv. 
whilr prtidiit*iii»; luniilil* of rviiiArkablfi *harpn(M. tti 
this iunnii«*r a u'lix i* obtainol by it »inKli- iiouriii^, thr 
•rwiu of till' ni'Miid )t>iiit briiii; i>H*>iJy riTnioviHl, i>ini*«* it 
i^ U|K»ii Mid wax that lhc> n't4»in*tiinic Ium to itv rlt^t**!! 
Tbw ilcMM' -by ih# ordtiiary iiif*ih-4MU fif iho ira)>it*-wiii 
pron*** -tlM* Matin* to ti>> K-prodno*>«l t*> inwrnl with 
>]ip ; tlu* Wax Im iiiflicd out. and th** briin/»- I* run 
into tbi» iiKMitil afti*r ib4< jptH and vpiitM have l»n*ti ar- 
ran^l. Thi* ••iH'rtally oniciiial |MMiit ulHHit thii iiirlli- 
od t» that, whilr* atTorduic a eonNUli-rabli* iiuinl»fr uf 
mpiM, abwiliitHly iilpntli-aJ, It id tiMlt'|H*ii«b*lit alike uf 
tbfi tdilpt'ir, tb«* clMM*f, atnl (he briHiAe tuuUlitrr. 



THK IVKS (:ilKUMi>SCUl>E. 

TlIK difTrrrnt pmrmtm of r(4f>r photnirrapliy have 
for »oni«> tiui4> pii>t forin<Nl tiw »iibj««rt at mi litric>< a ntiiii- 
lirr of d«-*i*ni>tioo>i that wt* vtiall not at pri-Ht-nl revrrt 
lo tbrin. \V*' oliatl tu»-r*-ly r»<(*nl) th** lai** tliat boH br^n 
iiMMt Kinplnyvd up to thi,» prM»#.|i(, »im1 the principl*' of 
H-birb, dill* to M MnnM dn llniiroti. otinoist'* In luakinK 
of ibrnv fiiiuUiiiciit^l <N»|iir«. for obtaiuinic all the 
i«th<>r«, If. nfitT niAkinic ttirr-tMiftCntlvn b) placing tM- 
for»» tin* obJ*x*i Ivr rhn-H triuiM[iarHiiI K'm*n». rafh <*t a 
d4fT«'r<>nt rolor. ««• pniit ihrrrfrtMU three poiitiv«-» and 
ooto-r »'arb of IIimiii with a iinifurtit tiiil, pniftrrly 
H*l^*|4<it. ue ••hall. n|Htii knprr|Nniiiir the |K>iitlivi*ti, i«i-r 
ihH id>J«H.'t rrpnnhlnH*l With all the volum <d the luodel, 
and <*veii ill rrlirf if Bl«'r**4Mot>py be rijiph>yed. 

An a ireiwtral thiiitr. the wjlors cbtmeii for luakiiii; thr 
uetcativr are blue, yellow, and rrd. and for thr eorn<- 
9|M>»dinf7iNi«it]vi*<4, iihrafitarine, (crtHMi and ttrmnff**. Itut 
we Html) nut dwrll u|m>ii tbiN, il» it wmild 1^ fArryuitf 
too far. and we iiare lUkiilher object in viow 

Wr lurrrly «ti'«in*to inAk4> kiHiwii an ApiwiraiiiM baaed 
iijM>ii tliU prim^plr. that u now to l>v fouiiil lu lite 



WA^r^K h*:at at br.\.» 

A^Y IhiiU'r in workitl to tlu' it<mt adi'antaff* wbeii 
theeoUb-xt [Mirriitn ot it i» oii>o«>ed to ilt«) r«dil**»t itor- 
lioii iif tin* WA*-!*' prtMbirtx of eoiiibM>*tli»<i. Kaiikinr 
w«i. perbap*. Ih** Unt to preM*iit IblH pro|>oiiittoii ; but 
l^irtl Ibiihtoiitild wii*> prolial>ly the flr^l tu piil It in 
priu'ttre. aitd by r>|M^>lal arr^iiireiikeiitM br is mid lo have 
Mirret-ileil in rv.-«|Mknttinir Ui |HHindi of water |M<r (icMirid 
of cvNi] bunted in thr Utitrr of H. M. S. " Jauua." I** a 
reeeiil iniiire— ion we Htated llial Ihr Ave rylindrr eit- 
irii»r^ of fnr " lueliiitoua " um* but [loundB of ci:»ai 
IkT hor-r per buur If the iKtilrn eonvrrt 10 j>ouii»i» 
of water inlii -leaiu per |N»und of coal, Ibnt lurauv lli»t 
thr eiiiriiM*> (;et aluiii; with only 11'A |MHiiid« of «tc-ani 
|krr lH<r*i> |nt b^Mir. If ttw kKitlrr» of ih^ " Inrhiuuim " 
were AH efononiirAl as ihAt of tlte "Janua," tli4>n the 
mimuiiiption uf fu*-) woiitd be h'M than tl1i |k>uii(1 |M-r 
home |M-r jHHir In all »>ieAiu*>hip« a trreat de«l of h«*nt 
^ii'NHWny up tbf chiniiit^y. Mi riiiiiparatnely few 
In Auy jittempt nta>h' to iitUIxe it. When »bi|>owni'r» 
are iuIv>mh1 to "iIo M»4uelbtnie." thev very eouiliioidv 
repl;. ••Itlo'r thai tlieNtvinic to be efTet'tnl in not worch 
the (^i-t iiK-iirn'd in uel'intr it. or that, iu |M>iiit i»f fa<'t 
aii> Mpiiaratutt wonid interfere with iIh* drauirl*t. *>r 
Mould V>e daiitreriMf. und, Unally. thai if a ImjiIct t» 
pr>t|ierly pro|M*rii<uieil and pro|«erly worked, u<> luor^ 
hent KtM'N u[> thr rhituney than i« ne>ee»«arT. A Miiiie- 
wbal exlrntl^l vxpi-rienee with marine boitrni leads u« 
toKtalellml tlieirri-At iiiaj<irity of them are not w^* 
■•iiTuetJ or workr^l that no n»-jit u wanted. Kml hot u(>- 
titkr* Are not i«o rnrr AS theyous^hi to be ; and we> m*** 
the |iaint liurned off rven tb«> iHitnUle caMiuiCfi of obiin- 
iieyit now and then. Tin' tiilHH ar«> too larffp in ilia- 
lui'tt-r and loo nhort in tlu' (»rdiiiary Sroteli taMlrr to 
|»erniit all the heat to lie tak«'ii up, ' Kven ih** iiK^lrr- 
at(t iiM> <if fan* in t)H> ba>4> of a tunnel I* attended with 
the dllQi'ulty thai the btadeo are apt to b*^H>ii»e 4»v<*r- 
heHted attti wiir|»*<tl, mid It hiM> Ihh'U found adv|i*at»h* 
bt'tnrv ii>»w to iimkr the fan ohMft tiolluw. and |»am> a 
•>trea<u of unter tliniutrh i1. It however. waa(<* «»f 
lliiif ioif(Mi-t on a i*oiidilion w'hiob is [talent to ever y 
eii|ctiHH?r wiib any sea etprrienee. 



ACETVr-KXB Pi>B «A« KXrilXKS 

Mr. p. OKrtvKit. A.M, lust. CK. of lirwk Htrv^t 
CbnuilMT*. I«e«-d«, hii* recv-ntly publlHh*^! a panipblet 
iflviitC the rewullA of a nunilM'tirf extw-HntetitM wjikh 
hr lui^ niavU* on itie prv*»«irH* and rip|€».iv»* eflloleiiry 

of iui\tur>r<> of aoel Virlie add air. Tile obji-cf of lli«*#> 
rpsrarchen w«b lo determine whf'Mier thi* ifii* wn» wril 
■ulautfHl for UM* an the workiiiK ai^nt in < >r f i( her 
rxpniaion eiitriiKw. The ap)Minitii!t ii>«nl cun»i^Ied of a 
frenrrator bimI of an explmjun rhaniber of oa«t irrm, 
III wbieli the acelvlene wa.i luiied wtl h varj'ins; por- 
tion n ol air, and liie ehjiTKr riploiJnl eleetricatly. A 
CruMby indieator wan umhI to rtHHird tbr prr^Mure pro- 
daefvl <Hi exphmioii, whieh it did by tracinjr a dia^rraiii 
oil a drum which i*ould Im* rotatetl at a deflnite *iir«H|. 
Tlw device fitr attainintr thin )I|m>*h1 w-a> very lairiintoui*. 
and dflMfTaii flp#e)al attention. An onhiiary eeii(«T 
Mcond wiuch was AknI oii a f>iiialt titHirwht>«l driven 
by Che r^bt4*rlnE drum. Ttw dlre<<tion of tiM* 
rotation of thill w-he<>t wa* lu iIh* opixmitr dlrediuu 
to tl»e haudu of the watoh, and the ^|le^ wah mi ad- 
Ju»teil that the center -w^Mnl hand rein«>tir«l ^lation- 
ary, (he wateh w a whide Immii^t rotalett tiaekwuril by 
the wheel an rapidly aa the renter peiN^nd haiMl wa« 
iiH>vr<l forward by tUe luechaiii^iu of the wateh. Tlwr 
initial rx)M>riiurnti( wvn* made with thit mivturi* at 
atiuoftphrrie preuure at the luoiiirnt 'd flnnK'. The 
weakr»t iiiixliin* which floidd be Dred in thi'^e fN>ndi- 
l|oiL« wan 1 uf fgnt. to ]A o| air The pn^nureii rnarhMl 
were about ttirw tinim m» urrnt n* when ^iiullar mlv- 
tiiresuf <mmU and air were Miib^tiliileil. Tin* raUxil 
Miflaiomatiofi wa» aI«o uiiirh more rapid. The niaxl- 
luuiu prvAMiPo wan alK>nbiulned with a inixttine of 7 of 
air to 1 of aciptyleiie, and wamaImhiC III lb. |>er M|uar«* 
lui'h. The rX|>ertUieiiti» wriv ni*\( reltrmleil with the 
eliance at a prrw-une of 2 uttnosphrre* i»efore rxploeiiMi. 
Ill Ihitf cane the hiiflieiit prrnMiren were attiiitied with a 
niixlureof about 11 to 1, the uuixiiuuiu Ijriiu; abuiil 
1K7 lb. Finally the prewurr, twfore expU»»ion. wan 
raiiiiHl to :t atiu(MplM*reii. aiul hc^* rxplo»iou preMurei* 
of aUiut aw lb- |>rr M|UArr ineh were TrccmJriI with a 
niixtunr of 11 to I. With riehAr iiiixturen, higher 
l^eMkurpK wmiUI [trobably have Ikh'u atlj^inMl, but th«- 
f>treiifrth nf Itttr apparatu* nia*le it inipru<lent tn tt*»t 
thi>^ With an initttil preH*upn of :i atmosphere*! it wa» 
foutid tlMi mixture*, n* piM>r af :t>i to I could be ex- 
pluiled, the maxiiHUiu preK^urv li^lnirtheii IKi lb, |ier 
«|uare inch. Mr (ir<»ver eonclud;*H thai, fnun a ther- 
ttMKlyuaiuie fiohit of view, ncelyltiie tiffentirrrat iwlvaii 
ta^TB fur U9r ill tfaa etiffinea. ihoiiKh at pn*M>iit priee^ 
he iitate« tli« i*o»t wouhl be prohibitive. »ave in vrry 
sperial noM**. aluountiiur. be mtiuiutn. lu 5 3 erij|» per 
kwiriie |)on-er huur.^KiiirinMrriiiff. 

!MI*ROVEMi£NTM IN KHtLNZB <'ASTI.N<( 

In a i!omiuunica(iuu on thr raNtiUK ol hmnir silatue-. 
rerMitly addrensM^ to the t'ivil KnuiiMH-r*' Sorirly of 
Fraim**, )r F^ Uajclin nketrhrd IIh* art of workinir in 
hrotiijp fmm the earltr*i aiireM. whilr iluellin^ nif»re 
liartii'tilarly mi the nirtlHKt <d tnotddini; knou-n ah the 
wtwir*'-wax pmeiitii, »avii The Alei'Uanieiil KnKUi*'*'r 
In r**!***!!? titne* »«vrraf iuveiitrir* Iwid etideaV4»rr<l to 
uiuk*' monUU nf ircUttiie. the rei^itltK <>f wlm^li wen* not 
«i>cnuTiLtfinu' i but it wiu given tu a Freneb »iMilptor 
H. Ue Buur^f— tu deviw a niothud |)crioot lu rvgiuxU 




THK. IVl-US (-Hltt)Ut»S4-t»l'K 



market afw) that I* «iiii*trnned by Me».-nt. i 'l"meni and 
ilihuer. an'itpdinir to iii?«lrxiriK>rui bv Mr. Ivt-n. 

The pnd»leiii lo lie»(dveU iit ila follows : Start inir with 
Ihree uiie<ih>n^l nercalivex obtniuetl under the eoutll 
tii>ii*( ineiitl<MitHl a^K-ve, lo <d)tain the iinnceof an ole 
yw\ with all IIh eolom atnl in relH*f. Ur. lvo« obtain* 
i this result a« follow* : IIi<apiMLrat»K. whieh \* i>trm»' 
' wctipie. Liiii»ii«lit of a Im>x of whieh one <»f the rmU i« 
I pn>vitl*M| with lwf» <M-utani. At the othrr rximnity. 
loiH* of the |MMtitivi*« in plaeist verlieally, at 1*. otfainct a 
(frren irla»». Tlietwonthrr |MMit ivr» are Tilarv'^l bori< 
I zonlally ut the up|krr part of the Imix, oim* ut /i, ii|Kifi a 
blur i^lnw. and thi> oilier at R. ii|Miti a nil one. Ih^- 
twern the iH'nlar* aiid the |w»*itive. I', whieh in plaeed 
iliNH'tly fip|Hw)te, art* lnter|MiM'«l twi> tflai^en inrhin'd 
at an an)CM* of 4-*> , OrieidihK»e. /f . i* traiiAiuirvnt bhi>* 
and tlH>oth*ir. F. tr«Ui)pHr«>iil irri^n, 

Tlie eye M»r- the1lr>t tnuiift' diri-rtly thhmtfh H, I*, 
arid r. and thronirh li di^ >>t*etiiid linage ooinlnic fmin 
H. wbirli In rel1»^'ir4| at F ; and tlnally. the third linap' 
roruiiiK fnin* li. whieh !• p^-fliTli'd at /< . Through u 
iM*rftH*I rvirulaitun of the a|i|karatuti. all (heoe iuia;;en 
bei'imMf exactly i»u|ter|Ni^*i|. a*ide from the unlinary 
)(U|M>rpo»ttioii <if •.ter>-*>"i*»ipy. TIieiMi^itivr?* are inuuiilnl 
□n liiiipn iNo. 1^. and it ••iifllein Im intruduee r into a 
f^M>ve arratnred to that elfr**!. and to allow h aiul r to 
remain in tiirir re>pi*elire iilan^. IJi;lil in »riil into 
the amii«nitii« by aniirror. Jf. whirh, ii> well ii« the Im»x 
• No ht. luu a variable ineiiniition. »o n% to iierniit of 
obtninuiir a verv uniform illnminali^ui. .\ (cnaind 
irla>», fK 1* fdiu-4'i) nverihf* whole, wtw*ri«'\'i'r ii»>«>'>*(iiry. 
In ordrf to Miften the hsht The model that w«< have 
t<iainlned hii> iciven a'iiiii|«*rfiil rK>nlt* Tbr 4N*|(»r>>iif 
tin* M«r»>*'nii have Ims'u M'lMrted with mre. and are |>rr- 
feetly r-^HipleiiifiifAry. Miice the vtbit*- i»| the Initim- 
are of ahM>lute purity. For the abi»ve tiarlleuUni and 
1h« llJufitrattuii w*> are Indebted lo Naturv. 

BoatOB** l«B (Hiblir ler water fountains co*1 the rity 
forty r**tit» apiree |>rr dav dtirinR iIm- »umiiirr. W.*trr 
(\»innii*»ioiier Murphy In now uiAkiitK Arriiiisrinrnt^ 
whereby tee will ttr eut thi« winter fmm ri*«tef\-oir> 
tielouaiiiiE to th«t depannteiit. aim) the 04>*t nf the frve 
to^watvr will bv tuvUi UMfwly nominal u«xt luuiinvr. 



There Are tliree well known M^heinr* fnr nllllxinc 
wA<«fr lieAt. mid weareaUlut to •ut:ire*t a fourth. The 
hr>-l l« to hetit the fcetl water : the M*enrid \* to •>l||»cr- 
biNKt the Mteam : tliethinl to rai«r thr tem|H-rAttir«* of 
the air watited for i'ombu9ij<Hi. Kxaiiiph'* of the httter 

I dan arr Kiippiied by the llt»w«len and the Kavr* and 
Clh» ^vMeiitK SufH'rhr-at inir iinMiiiMn tine rt^^ultji. 
whieh ^lave Im'Wi |uintAlly realize<d in praetiet* ; but 
there are difneiilrien. The prinripal 4»i>e t» thr rapid 
«li>*trnrtion ot tU*Mii>erheAter. A* thuiMnnl not be- an 
exiH'UAive Appurtenaiioe, the eoo eiitall»il by Ita da- 
*triietlun in a »(^Mkilary luatier. The daiiirer. b<»w-rv«»r. 
Iiieiirred bytlu< failure of a tut*e In theM* dnyn «>f liii^h- 
pr«t-«uiv Mrain Iv im»i lfMNMtfc|<lernlde. Ah a utatti-r of 
tact, howrvrr. tio our hii'- an >er thouichi of fwtetitlnt; 
and ptniini; on the market a ••ii|trrheater whieh will l*e 
a** Helf-eonlaiiit^l ami iiiarketnhh* un arlirle lu ati rvufH 
orator orafred fHimp. Il iiiUHt be ih» cinil rived tlmt 
It eaii be plaee^l. ^ly. hi the riH»t of the chiiunry, aim] 
i*<iUpU*d ti|> to llie leiiler fui the one hatid atul the iiiiiau 
ottvuu piF>** *ui the other. Il i<> not by iinv nieuin*' ntm^u- 
tial that fill Ibi* »lt-am nhtMild piiw thfiMii^i it. Wethrr 
I hed. it will 1m* rt-mriiilH>red. wa* very »ui*ee«*.ful. Hii4l 
he <uilv mit»l alumt 10 \ht ei-uL uf' ver\* l>ot steuiu 
i with tfie main ftUfmly. In orvler to avoni rink. aMvlf- 
I'hioiti^ valve of the kind now pretty well kiH>wn may Im* 
llttiNl, ii> preveiii any diUkicentim rii^h of Meani. hlHiiabl 
a IiiIh' bur»t. In thin way. we thuik, i>U|»erheatinic liaa 
a far i;r»aier elmiir-*' of' »«eee».». than in any otlt<>r. 
i Shipow ner** .-«re uaiurally M>iiM>u'hat r«>lui*iaut to iua.kv> 
\:t i-iitH'rheater un liii*'i:ral |«arl uf a lartce tuarine 

I Mil In. 

I \'ar»on* ^•brnir* Inive beni t>ro|MiMHl an«l tried f«tr 
I he.-«tiitic fit-<| water Jil tbr rnol of the funnel, ttr iu t he 
iipliikr Snttir of ilif>e have liren Hucv«*fl»ful. T|i«? 
|inot<i riidMMil dr|iarliirr fniiii rxivlinf; proL'tier in tliix 
jdineelion I* beiti;: inadr b> Mr Tbouip)»on, of Duiidtn-. 
( w Im ba^ lilted a tireMi'» rtNUioiuiirr. with it' (uiien aiul 
"I'riiperi, ovrr ibe tKiiIrn*. Tliis. of ei»urM>, invo]%*4.->w 
wri)*|it. eomplioation, aiul 4i«vt ; but tlie navlni; efTi*ot 
»-l I:* tiriilMblv a ■*iilRi-ii-iil retnni. So eon>idi'rHl>l» an 
autlKWiry Mr Mudil lioUU that if (.pore oti board 
«hip wmif of Mniall iu*e«innc, it !■ not liiipndk«ble Ihnt 
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nil th« tbrru luothcHli* m bavr luiiiinl (*nald br utihzMl 
at onem. Th» wA»t» ffOM*. brtnt; kic»tt4T than tbi* Imikr 
pt<>Aiu, rc»iil<i tM> ltr*t tiMKl tn itup4«rb*Rl it ; ibiitt tbt*y- 
iaiiirli< ^H* »>iii|i|(>y4>il to iM'rtt tb** tv^l w*t(»r, iti^y 
woiilil ^till */tt>r ihns b« bnt vimtish to r«iM« tbn t**t(i 
pfniurt* of the «lr on Utt way to tbe fiirinkr** iif 
twur^. ia thh voiv fHim wouUl be uiH'vwaifv' tn hmUc 
tbtf i.lntuirhi. lu Htuiill »ljipH thih |>Ikii otmM not 
corrit-Hl out. but iu nuch but;« cruft aH the "CKcvanlc" 
aIiu'><i( uiiytbtiif; is pn»aib]e. 

Wr btive said tbat «<• art* iLb<.Kit In proptMt- a fourth 
M*lM*iur; it wan, wr may lubj. )iu(;irf»ti^l lu-vrraJ yrani 
lUfuinour luurw. tnit uuly for laud <ui};inriL It i*. tM>w- 
*>v«r, c|uit4t a|>|ibc«b|*» to inarliti« r'n^iiii**. It i* to cir- 
culate hoc wiit4ir iii«t«>a4l of Nr**«iti in xiw jnrkt^tH of tbi< 
cyhndiMit. T1m> prnctli'iil dflnlls do not jipHM'tit any 
Jlfnculry of di^ltfii f'oiK of niutabb* mpixfr plpiuL' 
eould bt* (Ittt'd III ib0 cbinini^y rout, and li-d lh«uce to 
the oylliMb'r Jtii.'kftd. TUv leiuiwrnlnrt* of tim wat«*r 
iul»:ht ttv ol>t4iliied not lUMuy dr:;rr«^s bftow that of tbe 
wnntv ;rti». If df«lri^l. and ciroulntiuii would probably 
be up autuiimlieutly : if not, a vc^ry suuplr pump 
ill); Hrraiiji:4fitM*nt ouuld do vrUnt woa wnutf^l. Thi^ 
direct mtvnuluirv would tw ili«t all tbal jiM'k.<*ttiiK cnn 
now elfM^t. and probably vouicthini; nion*. couUl br 
liati, wbilt* tilt- lijw rrprt'M'n tc<l in tbi^ nin<b*n9atiou in 



out loM th» fiarbou dioxftio eaeapinfr under «rnornw>iu 

f»rv«Nurp, and in oofiductin>r tlir igmm into th« liquid to 
wnnturatMi thp'rpwith- All thin i* noHoriMni iiy thi* 
MHtor-txftilf* )>)ti>wti ill Fl|p*, i oixl H, wntf-h ii< not unltkt* 



tbtf jiirkctM. nuwmntinie to pountU to a pcHind* p«r 
lionu* pow*!r p<*r hour in rwulv offlrirnt Jarkt*t*, nrnld 
Imi Mivril. nil tbo bftat wnuln b*> f^t nut of t)u> wa«tp 



titiM'n. U tli<» flurfai*)^ avaiUbb' tnr hfatlnic ih^ wat<>r 
wiiA not kiifAck'nt to kM>p up tht* tfnu|>^n%iur«> In all t\w 
)urk)*ttt, ih^n only oui* or two ryltudem uilirlii l»e wat*^- 
)ju'kt^tvd. Ivavinic but two oi-ofie to bi< jAi-k«<ted with 
htH4iUk 

If Miiyof our rvad«r» who hav«* |»ruo(lcal an|uaiot' 
ancv with (bv ^k*olL'h boib?r will lukr thr troubli* to 
work lliN Hiimr^tion oul e-wn ruiiirbly. \ir will irc- how 
lfltl<? iliniculiy tbirrv is in carryni^ it into pr«c1i<M*. 
The wlinlf* apparattm wtMitd br t>itn-uirly Miiuplr. nnd 
OH it Wduld Imrt* no direct omituuiiicatioti with the 
main boiler, the bur>lini; of a pipe, wbu^b would prtd> 
nbly ufxrur. if at aJI, in the uptake, would do very littlp 
huriu. and would not risk life. It i% likely that the 
water would, Utr well known n'aiwms. prove a tM*tt^r 
hetitint; aK*^nt than RtMin. If it wax feared that dan- 
f;rr inielit result front t ho iu<! of wat«T nntler a hljtli 
[»r4*H«ure at a hi^h teni|Mtraturi». it wnnld )m> 9*ffv tn 
»MtM.tirute an oil with n hitfh <>tnillition p<Mnt, and iWn 
there nee«l be little nr im> prRMuri* tn the Jaekel*. 

Seldom fndewl ban a product been ulTem] to the 
public which oweit it« orlfrin to hucIi entirely new 
achiiivetuenlH of criencv an " HoiJor." The naui« itself 
in HO new that touKt reatlen will trance up and auk : 
"ft<Mb»r» What is that r 

Hut this is the very purpose of him who inreiitetl the 
trnu ; the name was to ti** stnkintc anil was tn iinprehs 
itself on the memory of the hnirer. This wii>h Ut iiu>\1 
i% ms modern as tbo whole Inrenikon. Hut a* th«» latrer 
<)mv advert ixeinent dt>i^<n<U for li« e(Tvcl i v<ini>iiK imt 
only on striklns ternilnolniiv. btil ii|*on thv Mlstvnc* 
of a rMkl. Incrlu^le vahi'* in thi* ninch vitollwl anlck. 
M> ih4> NtranK« nam* " M>i|or " ennnotcw m much t4>ebnl- 
ntl knowlMttce that it is worth wbtW t'> b^eontt* nior» 
intiniAtelv iu!(]iiHlnti*d with thlN orlitlnal priHiuei, 

HtMlnr U iiothlu); hut a Atiiall. Mu<Hith. lM>itle-llke 
enpituleof Inm w«lirliinkr leramiuen i0is oz.i iiud filled 
wirh llnuetled carbon dinlide. Ten u( lhc*M> caphulen 
«r« paeked in a |Muit«buard box ami anr sohl iu (ier- 
many fur a few iH;ntii. An oim-u box cuntaininK sodors 
In «>bii«ii in Fic- 1. 

H«Hbtr 13 the invention of a certain Herr Sleme and 
In niiitiufautured in Zani'h. To place u[Ktn the market . 
■mall cap»ules flliiKl with liqui<l carbon ibi>xid4t is as- i 
BUretlly a bi>ld urub'rtakiiii; whieli enuld be attemptin] ' 
only with the ansiMlAnee of tlie luost perfect appliances 
ttf our tiiiM^s : no |e*jt r«<iii>irlint>l« t» iho prie«' at which 
■odor Is thus M>ld -a price w hieh, in ^pitvof lU iniiticnift- 
canrv, inu»t neet^Mirilly leav^ a profit. 

That small, iiieosnred iitiantitl^ of hqn«f1cd carbon 
clioxidcarv •urvn.'iM.bUi for many pur|>uK<*, la *«lf-«v|- 



u nnHtly formed beer-lKjttle hicu»ed in wiekerwork and 
pritv|<ti*il with a fMilent c>tup|M<r ttr cap. Indevtl. the 
pei-iillarity of this buttle retiides iu the internal con 
htructtoii of this cap. 

The sudor, aa indi<:^te<l in Fiftii. 2 and 4, 5ts in th«> 
mouth of the opitn lM>ttle ant) is ins«»rteti with th** 
tu|icrintf portiou |ia«ntintf down, Tb« cafMUle would 



but it calk also ha ciiinU»yMl In eArlMiunrlutc niilk. t<-a, 
nn^blutci) wine, fruit Jiile»<fi, and t^ilirr lii|iiUl*. 

The inetlxHl of nMhufflCturlni; th»«** MH]ar*>lttaM fn- 
teri^tli^lC ai> the line of ihepriiditct TIm* iHinefoetlon 
of Ku^^ A*> arh»eveinent of which we nHMlerns may 
Well l>c nrodd. Hut, if it to a xplendi^l frat to fore« 
]i4)uelit^l iraiieo liilu »terl bottles of t wo ur Ihrre ^II'»cm 
eaiKieily. it is. of a sunrly. mure wonderful il a nutnu- 
faetnreriian nuecewtfutly unilerlake tosclltn small rap- 
siiU^ 9»* refrarliiry a igiw. irifled as it were with a will 
and a |Kiwer of it* own. 

4'arbun dioxale. as everyone knows, has a critical 
tnu|MratarD of 31' C. and a critical pressure of 77 nt- 




Fiu 3.— A 80D0R-HOTTLE, WITH THK CAP 
KAlHtuU Ti) SHOW THK HiiUoR IX TNJSl- 
THi.N. 

ckMc the tM>ttUi likv a ball-ralvc. w*-re it not for three 
narn>w f;niovMi cut In tIm' edire uf the mp. In the 
head of ih« cjip a stmni: steel pin is screwed : a layer 
of rublMtr prevents a total Uv,h of coininunieatiun w'lth 
the exterior dur|n|e the dcpr«<wion uf the head. As in 
dicatiHl In F^ic. 3. lli« biHUv in rurked hy means of a 
IKiwrrfnl lever, the prevluuhly mentioned pin iMMn^ 
thereby furoed into the Ixjrtuui of the sndf»r. purposely 
iimde thlntH'r than the side wails. The pm's 
forme*! with a bitcml »lip causes Che cartion di<ixide to 
eM'ape from the sodur aud (o forx-c its way throitich the 
three previuusly uicntionei) One ifntoves in the n«>ek «>f 
the bottle oud thus into the bottle itself. T)v« HqmIiI 
iHtiitiittie^l in the buttle rapidly diviolvi>s the trsf. Thn 
thk'k walls uf the buttle are not reailily broken by the 
preiuiure of the Ka» : but, should they btin*t a»uiider. 
the M^atterinc of the broken pienes o'f (cIim would bt* 
prrvcntdl bv the wickerwork. In onler that the 
Mituration of the liquid may prtitere*u> at an aiiproii- 
uiately niiifonn i)re»4(ire, a re«l strip fs secured to llir 
wickerwork for the puriwwM of Indlcatlnic the heiitlit to 
which the bottle may lw> fllle«l, 

Pram the fort'tctiinie ic follows that with a audor cap' 
sulo it is at all timott |>0MNltik> to piXHluee a bottle of 
smlawater, A ^oih^r C4ipsMli* contain^ S'SirramniesiO M 
fluid drain) of lk|Uld rarlMHi dioxide. Since but lit 
tj^ftaott) loM. It may l*r Mifely nald thai at least two 
jcratutuen (0 04 fluid draiu) are forcnl tuto the liquid. 



' lia-aAjMlac srrrw. 




Fbi. I.— A HO.\ OK SODltlLS, 



dent. At the present tunc khIot m> u>e<d lor a finisle 
pur|K)s«, which use, to he sure, would tn it»e|f exhaust 
the entire output of a tfiri:** fnctnrv were the pnxluel 
nM»r<i wiilely known. S<iilor lo rMv>uinieiideHl tu^ thesim> 
plet>i and most convenient source of pure carbon dioxide 
for the prH|karHt|iin of eartMinafeil l>evcrairei>. The 
aptHiralnM. which for thl!> pur|KM»e has been inlroducc<l 
by the niakerHof the pr«Hlucl. no W*^ nifpenirjiis than 
90»l*tr lluelf. 

The function of the ap|)>ara(us insists in opAnlnffthe 
sealed Hodur capsules with safety, in catching up with- 



Fio, PflSITIttN OF THK rAl» aM» uF THK 
HAMW UEFOUK inKKci.NO THK 80IH>R. 

nMmpher>^. The Iron Mtdor eapsules, it is claiUM-d, ar(< 
ca[Mb|«*of w)ih-lnndinica pre»»urcof !Ml aimokplM>re« ; 
whcr»'aM th» prmtiure exerted by the earlMHi dHkXtde 
under ordliiiary CtmdiliunB will 'hardly exeeetl eiiihty 
atiiiii»<|diereH. 

The eapHuleti are matle by >.pM*lAl machines quite 
similar to thuM* used in the nianufaclurc of metallic 
curtriil»re9. From a sheet of Iron, NUiall, round dt«k.s 
are Btam|>ed. which are lentdually dmwn in(4» a pear- 
»hape<t form. The nuir»>riiil, in' order to be ea»ily 
worketl, must bi* rv>i>ealedly ttnnealed, hn- which pur* 
pnse it is imcked in UneM Hi'id heated. When the cap- 
sules hare n*nelVMl their niial fonu. they ore filled with 
[ liijuid fTos ami tt'Mlexl bv a luacliinc. Ili'c peculiar con 
ttructi^m 4»f which Iiii<. h*» ii kepi ►^•cret. The stop|wT 
by which the eaiwnli' l*« clofe*! comprise* a cover orcr- 
lappe^l by the crlmpe^l edjn* uf the sodur. TIm* greater 
Iht' internal pre^t-ure. the more litehtlv will the coi,>r 
Im force«l Into contact wilh the inwar«tly bent edge of 
the cn|»snle. The coimtnictiun of thu cttver t* plainly 
to Ike »e«^n In Fiir. i. Placet! in position, ttie cover can 
iiever he removed. tl>e f>iMlor. as we have alrvtady WH^n. 
being ojM»ne«l by iIm* piercing; of the l>oflom. Ourv 
opeiieil. (lie ctt|wule can no loiiuer Iw UM*d. 

I K the (Kher fKis^ible usi-s of soiJor, one lta> already 
been Miuice^ted. iu the unmtsiuknble similarity which a 
capsule l»eur* to a eartrlilire. iWth are ft»rtueil Iroiu 
metal disks hy similar uiacliin*^ : bnth are made to 
wilhslaiid f^i-at internal preit*>iire : IxMh an*pierce<l bv 
pius. It is nut utterly niipoH^Jble that sodors mav b# 
used in nmiifx'tion with air gnut<. and that in con- 
dduuMl gases may l»e found the ideal siunkelos iM>wilnr 
of the futnre. It would be iieccMUirv only to a ca|H 
ante with iMpitd air tn^trad of liquid cartKui dioxide. 

The manufiicturen of Midor have not citncerned 
thuiUM'tves with hiich H[H*cubitions. They doubtlcM 
kn<»w. well as all iiivcftligiitors of the tiropcrtlvw of 
e<hfvitt*nju^l k'MM'H. that liquid carbon ilioxide and liquid 
air arc two enlln-ly dilTcreiit things, and that the ef- 
fect of a tiuddenly h berated. c<iiidi'i(>i>e«t b by no 
liteani> the saaie as tlwt of a go* pruduce^F under jirea- 
sure by the explosion of « M>|td body. I'ully conscious 
of the vast difBculties which the ex^N-riu^ental invcsti- 
pration of thi« subject liivuUvs. the makers of sodor. 
If they have lM*gun such InveMiuatluns.wiIl not publish 
their diseovi-nes until they can fioint to results m 
technically ilevclo|>c^l aa w^»ior itoelf. 



Fin. 4.-HK<-riON OF A WITTI.R »HOWIN« 
THE PIKIUMM^ IM.N IN nPKRATlO.V. 

The low price at which Imttled MMlawater is sold in 
large cities would hardly pennit sodor to cnni[>ele with 
large Mxlawater maiuif actones. Sodur. however. »erve* 
a far dllTenent purpose. Of all ni^n. louri»t« wuiilil 
earn.* the new apparatus with them on their >ourneys. 
For, though the soilawHler subl In larg^ citie* Is'of 
great purity, that iiiaiie hi place* fnr removed from 
niaiiufftctuflng (own*> i¥ of a quc«^lionahk- quality. In 
*>uch placea clean water can be transformed into a 
sLwrkling drink, in whii'h all deadly germs liave tieen 
dnlruye*) by the carlioii dioxtde. Sodor can be used 
Dot oaly iu couvertiug ordinary water into aodawatar. 



THE FIRST K!,KV'AT<»K. 

Ri.KVATf>H.v or lift*, as tlieyare catletl in Kngiand. 
ar«> now rfMi^lilerml lnills|H*u*«ble in hi;:h buildings, 
but Oik the Kuropeaii coittlnent they an- M'hlnm fmind, 
even In the tietler holelx Thl»i is the more surprising 
nince (he Invention ortirlnate^l in Oniml KumiM*. Tlie 
earliest lueliiiuu of the eietalor m made in a 'letter 
of Na)M>le«»n I., addre^ned t<»!it>t wife, the .^rehditrlieas 
Maria Ixiuim-. He wrile*< to her that when In ."ti'lKfeii- 
brun, then the sumiiHT resilience nf the Aiistrlan Km- 
pecor, near Vteiinu. lie iiihmI the "I'luiloe volaiitc"' 
Iflying cliairi in that nt>tle. which had been con- 
strndeil Utr KinpriVN Mann Theriwn. \o mivh licr the 
annoyance of cliiiiiMng lip the loiig Itight of stairs. It 
conslnt*<d <if a »-iiiall Mpuir»- riHim. »nniptiniUBly fur- 
ni*<heil with luinglng** uf red Mik. mim! «uspefided by 
*ir(»ng r»i>et-. wtih counierw»*ights. Mi that it could be 
|i*il)eil up or let down with gr»^l ettf<e in a shalt built 
for the piirfHiM* aliuut 17W. The great t'orsican men- 
tiuns that when he flnt entered the "flying chair" he 
was u-kt'd fur his wr-tght and that of hlH two coui- 
panioriN, pnjt>abl^ in <»nlcr to employ the proper 
counterwciirlits, MiiH*e it was difflcuU for'the opcraturM 
t4> slop at ili« right |Kiuit unlcM. Wi>ighis were aWmt 
even. 

A similar elevator was built In the ca*1le of Ihike 
Charles of l.orrHlne about the same time, but this one 

wax xlinpler. < hinting only of acliairou a platform.— 

Phlla<lelphlA Record. 
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THK MICKa^E^^IA^ VKNICK. 

At a rvMTtit uktIiuk of tbe Koyal (ieuf*n|»hk*ul S<i- 
clotv, MtVft Tho Ari'liitect, a pu()«T w&» rL*aiI by F. 
W. <?hrt«»iJii>. ill which h* ili-nrribiHl hi- visit to \\w 
(•^»t»>ru I 'aiYihijiK UlAiiiiK aikI Im itxplorjitioits aiuuutf 
tliv fatiKHih ruin« nf Njui-Uutiil. He nuii) chut the ari-*« 
iirKrii|>lM| by tliM iiiUu of Sau MatuI l» nbout iiitw* 
M|i>iii'*< Fnr th<p ii)ti«t lutrt thny um 4]iiii*fi«t], 

hihI iiltutcHih-Hr them nr« not nhnv** tw<>nty piHt|ilt* Uv 
li»ie 041 i\w thrw or four lttlkabir**it oi»mh. Stmu* *if ihout 
nrtr ulaiiti^l with iriMtiMiiiUiN aihJ bmul fruii, ikiul art* 
viMiteil iipi'tw<itmally by tlnhinir iwrtltt*, TIm> kliiicV 
islniitl of Toiuiiii iukI rhe »hiir«'«tir MfitiUiiiiii tuirbor 
.-%n* fiiirly (htckly fMipulatt**!. bur the lulk :«h a riilv i^vi* 
Niin-Mnta] a pi-ftiy hfrib TlH*y viy <bf nliMH* 

id hautiteii, Htid oti oertaiii uF tUt* i-'lfli. H'ich ti^ Vaji- 
Knlani aiuI IVi-Kutt. iiolhiiit; will iii^luct* thi'iii Ut -m-I 
fouC. All thi* viioriiiou* t|uari(ily biualC wtiieli the 
aii<*irnt buildi'm qmoI mast have Iji*c>ii li>nju:;lit in 
oaiHMts or rnftPi) ilmrn th^ ron.'tt, n <li*tiiDw of iwriity 
lo thirty iiitlr*. TIh**!" piUani ami bl'K*k« wvrv twri^ni 
ilourii to the M*a fn»iu tin* thilf* bitluw th** prvi'tpifn tit 
V and thi* tfrcut (iiTiMtndiiMtlar ik-Ari> nf (!tH>kach. 
wHpr** t\im ^»liiiniitir luiAalt fnriiiatio'U in rttry «trikiiit;ly 
iiiarkeil. \\eTv> eraii'>l natural qtiarrifM, whriicit 

th« bulMi'M iiilicht H»>lHi*tall tht* Mmfu ariit plll.«ni re- 
ipilivil. lyitii; nroinKt rt^ily Hh.-«i»<il id il)i>ir haiitl* 

Th«> fl'rxC fif (he l-lfC- vlnir***! fr«>in rch»-ttrnu vii%m 
Nau-Tauai-'^h. (h«* luiM rfiiiarkalil« «»f all tli*^ M4'r.«lH- 
nun ruiii». Tli*? wu'c'r fnMit In FiuhmI wiTh a hoIIiI i«'r- 
rn<M* of uia«»ivv -iluuework aljout 4 ftwt wiiit*. NiantJitiir 
**Ytrr fl ti^l abt>vtf the shiill'iw wali-rway. A*i«ive it* a 
^irikint; rxample of iuiiitriii4*Ey !m»IIi1 i*y<'Io|M'an lua 
iMiury. A cnrat wall, brtwecn W Iwl anil 3t> frft hieh 
anil about 10 fet*t hi thickii«*M. furuM*tl of bvaliii' 
pruina laiil blti'rnatiWy lonKthvite aii<l rniMwiM*, in 
rtoMM an obl<i4i4; <«piiR<t, wbkrli rait Ite- Ltitrnsl only by 
thi» (Cn-at li^towAy in tho iumMIu of thii wn%t Iiumt aitcl 
by a »iuall |Ht-rtal in tlHt nnrtUH't>«c rnruitr. Tht- rltfht 
alttn of iht» KaNiway Ih ovMn(hii>tovr>-<<l aiMl all bnt hMl 
4#n from vu*w by- th** tl»*0'** lt**t.-«ic>- of a but^* Ik'Mk 
tn*. In oMwi Um*^ rlw wnU- mn*-x bavt* tmvn <s>ik*>l>l- 
erabiy icr(«ar>>r In b«'iuht. tnit iinirU of th^* njitMMiry 
hM tfeow faJtMn hitn Uiut>n(Hblo rnhi. A v*rit*M of biiir« 
nultf *tep« tt-iwlN Into n ><iHicioo^ i>ourcyanL Mri-wn with 
fraKWcnU of fallen pilUrM. Thin <<urin*Jt*H a •wnhilI 
tt<rrai>Hl Inoliwtirv I<ip|>v(l by a hfrnnrkable pniJtK-tiiiir 
frieie or oorniw of »loneWnrk. Th« out<<r inel<»»um 
Wt*n* lts» frtfl by 115 fH«(, the wall varying; in hri:;1il 
fruiu ■>> f*4*t lo ni'urly •!•> fwt, rlii? tuiH-r, which fonu-t a 
nMouii ouitfonuinK' paralWIo^raiu. uir\u<rjrmK ^ f<*<^l by 
75 feet. He-it;hl of the wall, 15 fL*ct to 1*1 feet ; av«rag« 
thipknrw. H fert. 

AiM»tlutr radc flif^it of Kt0\\* Ivtui* up to thtt KrrAt 
orntral ranli or tn>njinPfi rhanilH''r, naul to b« the gravm 
at a» aJUiifint luntiari'h. who Ikwi* th*> tlynaMtli* titin of 
Chaa-t«<I«piir. It waAdtlHrnlc in gjiin niach Infonua 
ihMi atkout th» old trailitu>n* at lint. Th« natlnn 
certainly know •otnethioff abtMit the hhc«>ry of ih^t** 
ruiiiAv b«it do not c«re Co talk of t*wn to Htran]e«»rM. 
This rftiti«>ni.*t* ho had |:t«tli»ntly to ovtrn^Hnt* lttil«< by 
lltck. and <XMi-H<iii»-ntly bit by bit a tolerably expUcti 
nttl« rliaiittr of hi'<t(iry wad built up It af»(*t*arvd 
that in old«n day* I'onape wa» nniuh tuuno popuUtit* 
than at prf-^iit. AM the triki^ ht the days of lh« 
buihlm--* Wort? unlli'd undrr a |K>worful luie of kin;^). 
Th« laat of lilt* tlynasty uifC hit d«tlli facing a cf^i 
iuvaaion of barbarians frtuu l*Ati Air, tho barren lands 
uf (he ■K>uth, pr<»l>ably aouie [Kjrtioii of NfiW Uiiiiira, 
the New liL>ljride&. ur some nri^^hlx^iniC |><»riion uf 
Melannsiaii anst. Tbry arrivffd in a tcr***^^ iXvrt t4 
raiMiTfl undiT th«i ei^iniuand of a fl«mt and rrrriblm 
warrior, lidio Kalakal, ThM «*vit|fi» Inriult-r^ poiir4>d 
in iipnn ttw |M>uu!M*rul MtttWr* and M>ttx*<i] <tui fUi> a^i- 
c-'toM rivili2^tioit, afr-r a icniat barilv. ht witi>-lt num- 
iMir* wt»ri» bUin 4Mt tMirh Mtilm, IWt of th»* wtill<« wt-rv 
thrown down and the dvfendfr^ werv either ^luin hi 
battle or olT«>r«Hl up in »oleiuii iwrilVoe to the War uiaI^ 
id llwlr <x»tMpit«r«>rx. 

Kbiic ('lUiU-te Leiir hiiuwif, in his fli:;)i(. (wrtslir-d in 
lh« wat«nt of the L'liapnlap Kiver. at thr hea>l of 
M«ttalnitiiu lkarbi>r. The Aui vliaui^l hnu iiit i a blue 
river lUh, which (lu* folk, of Mftitlaniiu tti this dav 
Will not eat. The uuder);roaud ehaiubor or vault 
wJilch bean Kin:; (!liau lc LA^nr's na:iM* lit^ ritflit in 
the center ol the intM<r pr\'>einnt, facing in^i ar^j^x tful^ 
way. It in about H Untt in depth, riNdf^d ui wirh fix 
iMM>nuou> slalM of iHualc. TIhi tlitorlni; wa** |mivhi| by 
some heavy tuuatt blitrkx, whirh thuy ttiMl i£rt<aC trouble 
in lifting away. ll^li»w thtti wwt a Uyer of wdt vi-neia- 
bhi mould, thii'kly nnitteil with a tmi:;h roiit i;r>i«th 
that inadrt tt|eavatl<(Mi w^iuewlmt lnJUble<ioui>- The 
mdi* n««riMC tho entrance llirv>nlened ooon to fall Into 
rutu*. and they had Co pursue dncicitj;; o(i«raliuris very 
canii'HiHly hi ttiiM comer for fear of beiuit crushed by 
tlie ci*llapt>inK '>f tliei*e luii^^hiy masses of luatonry. 

Tli^re are three other touitH or vaults besides tlie 
lari;e central mie. Mituatc<l on the ouutUirflsl^ ea«t, and 
ikorthwnd '»iden n>3)>i*etiv<)|y. They an* ^mailer in size, 
and t;a re up rather scanty ntsulti io tli.-ir eKt^t.rator«. 
The one on the east si<bt Ik v«-ry iiarro*- and mmim> I'i 
feet in depth. I^tul. the kintc of' the UetaUititu lr]b»t, 
souMTliiuuM a'tml them jla duui{e»n« t * i*t>utliie tiiii>«* 
whooffendad hnn — a pnulsnuiMut t(r*t.%tty dreailed by 
thonativwvin tlHur childlike Jtorn*r of 'the ilark an«l 
of tlw» vi»whH»» Mpirlt form* with uhlch their fancy 
|ieoid«8 th<t««!i liMM'MiiuH pliiireM. "The eyee of the 
t<|»lribi ar« watciiln:: ••verythini; yoii du." itald Kenmn. 
one of th« teisurer'>« u-orknii'n. as 1m* t«iider«^l his 
resiifuiitfoii. "I know they are an;^' ; t lie y will not 
injure you because yon are a white man, but'they mil 
puuikh utt. 1 am vrrv much afrAid ; I canikot iilerp at 
uitfht. and I would liki- to ;;>i home." 

Standing in the MXicliweMt antilo. wher«* the wall fc» 
nearly 40 fin^t in heii;hc, i^ioi Umki^l doa'ii U|Hjn a cnvii 
abysM nf lUKldiiitc wiMhtland. with iievi r a irliiii|iM* of 
the network of •■aiiai-' ripplmie Ih-Iow. The iiortlietiAl 
aiiffl* is ocriipietl liy an enortn t«aii\an iree. towrr 
In*; full 5l> fei't alMte the niiwMiry in «-hirli tt Atandv 
Itriu rtM>1ed. tbniNtliiic iin bnnehi<ti <»f Ihreiiil Mke niot 
lUier into tfvery rn?viw. Thewe. m» th- v ^well, exercise 
a cuuHlunt and icradually inere.%-int: f^rce. wrencliiiiir 
tlw blockf out fif iilacf. Whi-n a hiirii wind bh»wff th«* 
structure »» ratrkdl thnm^h and (hro-n;U in every j<niit 
and keyttone. S(M>ner ur latiT, if iM>llitn(; is tlom* to 
rauiovt' tile tree, thu Kitle uf the wall mil »i*ltle «lown 
into ruiiu. A tanifUt of n-eeUi^ Kru->^M'* auil rm*|»fr» 
thickly oar|H>t* ib« pri>viiip^ lit^yuiid the two small 



ttnt** walls on tho jiuicr s>ide <»f thi» gr%*iu outer wall on 
the souihw«»t side is a miiarkahle shiln incltnint; to a 
ereficenr f<lia|M>, t>alaii<N*i] <iii two solid shults prnji>i-tiiii; 
nut of the luiixtiirv, This, wh^'ti tapiM*!!. ifivv» acUiar. 
rinieliiic MMind. ami wati pr^ibaldy used for an alarm or 
fnr a Ktrt nf a bi^ll In >:K''ed o-ivni«rtile» 

The nurthwett ani;le akw** a happy lnipn'M>ioii of ibe 
Myle of Hrchite^'ture. the twn w»||n at iheir Jiinrtion 
niuntni; up hiKh and btufT like the Utwn of a JalMmeM* 
junk. Beneath, the lerrwe fronlinir the waterway l» 
uver^fwn by a l>tdt uf yontix: ctHnta nahuH of rweiit 
f^nth. News of ttie vxc«vation«, untl of the havoc 
beiDt; made in the junch- in I'h-arint; o[H-mtiona. Uuaity 
reaebevl the t*nr« of Kiui; I'aul. who at oner put a 
stop to the work. Mo»t nnlortunately, hi» snpeniti 
tiou> terrors u-i^e nHitlriiMHl by a very S4trere enideniie 
of inlliirii/jk. tliat t>rnke out in tlie triUt »liortJv after 
iht'ir defHirture. and earriiNl off many of tlu.* lleiala 
mm |M*nphi. TliM rv^fciilt nf chi- excikvatiiviis in the cru 
iral raulc was distinctly rncourisicinir, ami it was a 
prreat pity innr«> ilinecnuid ii4>l ha%'e tweu s|Mtiit at it. 
TlHinuijfhly to fxplitrf and rU-jir ih«< labyrinth 4>f this 
SlIcrnneMtaii Wnice aiHl tn make cuinpleto excavatimis 
would lak»« eeivral iiMMtth'>' bard »t»rk. It wn* very 
didlcuH to irel tlie nativett to w<»rfc here, owhiff to their 
dread uf the vengeance of (he atM'etttral bpirtls and 
heroes h<*verini; around IIicm* holy pliicev. ready to lei 
lu<we some terrible jnd;rtuenl u|kmi lite iH-ad of m^h 
intruders. Another ^reat tlrawhaek to exiiUtrutlun 
likely lo continue duriu;; the rei|;n uf KinR Taul is a 
deep M-AttHl hostility to the white man felt by luauy uf 
the Mctiilaniiu tribuaiiMQ. 



Th K BU b>ec1 of (he acroiii|iaiiytiii; illuMtralhMi t» one 
of tlte Uiust effective and beautiful of atove cliubem. 



err. tlieH«H*ds fnrnKh 98 toOO pwrent. of oil. The Jtr>i 
i>old pre*»niK ylfM« an ataMnt color Icm oil of tilejiBat.t 
ta*>Ie and smell, whteli Is Nild to be eicelleiil r«»r tabW 

uw. 

After ibe ltr<t pre*>Hint: the mn.hJ« are apcinkle^l wiili 
water and (tfeH^ed lurnin, cold, to obtain the oil, wliieli 
id alu> UM<d lo t«»iiie client fur food purpo^ei^. but 
lUOMily Inr iliumina' inn. The third oil i» eilracte^l by 
Warm pre<^f<ure. and is in (^'eat demand for ninkiui; %'ail 
uu^ kiiidtof wAiips^ The cake or rrsidue i» coiisiOerMl 
ail eitM'llenl f«MKl lor sttM-k. The |teanutM ^rowii >(t 
tropical ctmntrirs arc said to yield a inucb irmtler t*fr 
cv'iit. nf ml than ilio>r rulM-il in t«>ni|M'rHte reicioiiM. Iti 
Uhe rnitvtl Sial«-K peaiiutJ> arv usunlly plniitkul nfler 
I Corn, two bnxht^lM of M<ed helntr n»ed loth*' a^'rv. I'Uuil- 
, iiii,* lakos plAi-)> iiA MKMi UM nil daiiieer friuu fri.M>( ia imul 
■ It t» xMiil I imt a WHrtu. >aiidy loam contaiutitctx*"*^' 
t*. tUf be*( Mitl fnr |>eanu'tt>. The crop in varlouslT 
Htali'd to Ite from HMi» 1'^,) bunbeU an ncnr. Tlifoilit 
chw-rly ektraeted at MarM-tlleti. I'ranoe, which aiiiiuaUy 
I itu|Nirte UlillHMiH n( |MHini|» uf (leanuta. In this couninr 
I |H*aiinfH are UHetl f»nnci|ially fur eatini;. lu otlm 
couiitries (hey are not c»lceiue<t so ki^ljly aa fond: 
hence nearly all the fnteig-n i»ruduct in um*i1 for oil. 

Aei'ordinu t>t the latc-st Year ]i<tok UWi) i»aue>il b> 
the lK*ttartment ol Airncnitnrr. the imiMirt* of " iw^ 
I nuts and other urtHiml nuts," which ai on«* tiiu<* c^^ir 
«iitiit«<<l an iiu|M)rtant item. v«lu»^l at $im.HH7 in 1ni4 
have fallen to$'i,liHK% in t^u;. uhlle th»< ImiMirCa of lb- 
fthelU>d nuts have fallen fniin 1,im.0|t^ |mmiim1i« valui*: 
111 |UU,4(>1 in H>7i, to l.iiiiu iNMMids %nhled at H l^ 
I HUT 1'heM* ibn'rvaM** are due t<» the Inereutiec! ih*iiH'>i<- 
Itf^Nluctinii. Ftoni i|i»-Kitnie anihurity we learn tl^ 
under the natiif nf " |»eniini meal ~ a uialcrial lia»> 1m>h^, 
Kdil cniisi^ttiiK nf icrooud |»eanut buUs ur vhell*, Htiil 
even leM Valuable an a hjod than cotloikseed hullp>. A* 
|»rauul meal, which cx>nbiabi uf (he kernel of lite [fca 




BIUXONIA PCRPURBA-FlitJWKR Li^HEH Ki»sY PI KPLK. THH(»AT WHITK. 



It fonus a \mT}pp s|ieeitueit In the I'ahn House of (he 
Hotanic Oarden at (^anibriilin'. and trrxiwhitf m» it <li>es 
on a rafter, nunierous iMriident branches forinetl quite 
a eartain uf flowers. Flie ctdt>r is bri|;ht rosy inirple, 
with paler llmiat, but not ih> nHispieuuusly wtiiie as 
mtirht bi> inferml from the draaini;. 

The s[ie<cimrn b plaiite«l oat. and trrows riii<»ruusly. 
The stems are round ; thelea^vs soiiieiimrs trifolNdate, 
rbtiiitrh iiHMtly biftdlolate, with {windeii atHdit I inch 
loni:. (h'> servHidary ni*-a>iiriiitr aUiiit hitlf lu* much: the 
1et(tl»'i>- are iMoadly ov»ie aiel slxvrtly iicuthnmie. fn»iM 
:t lo .1*,' iiM^lM'*' loiijc. rarely with the tfetb flmwo In the 
dhiMiraiUm. Tli** chiMfrVif Hnwer*. i* uell r»'pre>'ente<l. 
:iiii|. aMiiay Iw nbserve<l. then* «r^« flower Kialks altovc 
mill belon, the tlnunr** belniuriUK which could lH>t 
Ik- *ihoari futture ^ i|tiite of the ea»<le->t. but It i<* 
worth remark that plaiitimcout baaiimMibi prodnci-il 
a HU|M*ri'jr r>*«nlt. The plant a native of (ro|>ical 
S<Mirh AiiMTiea. 

We are indebted to The 4lardeiker»* Cbruuide fur the 
itni^ravint; anil [mrtieulars^ 



PRAMTS AXO PEAXUT fllk 

Thk earth lint, ground iini, iriHitttT. pmdar. or ijea- 
tiut ^ AnirhlH hy|Ni«r)rMt. a** It it* varlotiMly calle^l. tsa low, 
e(Hui*what rr>H<p|iiir nnnitnl lielonirini; to rlie beau 
family. It I" a native of the tn^iilr-. but has Itceti for a 
hMtK looe I'liliu at>-tl very eitetisivclv in Africa, lielia. 
the XVf*-t liidi»-". niid wanner purlt^His of America 
itnly ih»- tnu'f«r flowers tiear fruit, and afler blooudut; 
theM* flowers leiiirthru (heirslem*. whii'h |H<neiruie t he 
i;round -everal iuclie*, where tiit- tniil ri|>eiis. The 
fruit is or il cm. loiti; ami 1 t4> 1 ciu. thii'W, with a 
furrowe\l, yellou-ish |mk1, which i*onlaiii« from quo to 
four Mirds. one or two beinir tho comiiinn nmubor. in 
ad^litiuu to their gaiHtrul lue for (<iod «j>d oonfMtiou- 



nut from whM'h the fat has been partially i*\ meted. * 
one of the richest eatiiii; stuffs for sttM'k, otntaiultb: 
over4< iN*r 4*ent. of pmieiii. the use 4d th*f tianie 
I clearly Imuduleiit. " IVaniit lei*d," winch npfirNred U> 
I be the peanut shells thielv frrcMiiid. wit |k a Biaiall uiii- 
[turttof inferior nut*, wii* fouutl at the Mattf-Mchusett- 
Airricnltural KxiHTiuwnt Siiitinii to l>e nnly '^ii |ifre«-iiL 
' diiTf^-lible. ami to eniitain i>ver .'lU iter cent. c»f woodr 
; fit«-r, 

i t 'nnsid^rable Information reptrtlknj; peanut oil a>i4 
Its iiM* III phariiiacv nnd the an*> mav bt- fniimi hi> 
iHtper by Prof. 1* Sadller. uf I'liiliitlelpliin, in tin* 
Joiirnnl. Se|itemli-r iKice titl. 1 Nit* luicallv. 

. |»-atiui oil Is distiii(-ui->hnl from llic i»tlier otl» 4>f lie 
■ 4*hv>* tsnmp ill eoniiiiiiintr ih«' trlyci-ri.le^ of twi>c»fil»r 
higher fatly acids of the •atiiratrd si^i>«. iiniui'l>. 
amehi4ltc acid and li;^Hie<eric iu*id. ahinic with Iht* oIck 
acid of the unsatiiratml series. --Pharinaeeutlctil Knt 

BKIIAVIiiK tiF AIR l'M>KK (IRBAT 
KLKtrrKI*'Al. STKKJHS 

In a recent imue i»f The IMtihwophical Mninixine. J 
Tr«»wlirldi;e -tatm llinl in his latent iransforuiirt); iift 
liaruliis. cnnsi-'lintr of IdU condeiiMTrs. he hnh fthimnMl 
the uni*rrcedent4*4l elecirie inntlve force of UiHNinM 
vnl(«. The bcltavi^^r of air under thu elt>ei ricukl viro« 
t*i iiiler>'stint;. Irs Initinl ri*si«tanc*' if itrvntly riMlnci^l. 
ami the cnrv«* e&pre»inir lht> relatinn lH*iU(-fii k,|i„rlt 
leuirthaiid eli-ftniUH'tive foPP»» d»-parii» fmm n *>tr«ii:hi 
liiir* iH'vniHl 1,:3liU,uuu vi»Ii* aiid nppronchcH ilit* vtdtAjv 
aiiv Thas the fitrenie h*ni,-1h 4»f the Hpark In air 
nbtainetl with :t.«(m.iRKl vidl^- In ll>, fwl: uli4..rciu a 
Icfiifih of at leM>>t HMfi^t KhoiiM baie been nttniiied d 
ih« pr<»|M*rtKMml)ty lieiw«^<u Riuirk leuslh anil vulia«r 
ha4l la-eii maiiitain«nl. This departure from pr(i[M»r 
tlo4uillty taduelotbe iuoiva»ed cuuductiug |>uwvr of 
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tlic iilr. f<»r It |iuw<*rful hnt^lt iliKctiAriitt' U M*eii lo pni 
C4*fi| Inmi rlt«> t4>riii(iinU ol iUf jq*pnrAtti» to tlirt1<Mjr 
mill ilKt mhIIx of ill*' nxMii, (u 'pit I* of KiMMTuI i>n*caii 
ti«jiift. A iMtrtiiiii iif rlM> itiM>harict> wnn iklvny* >nnnt<N). 

fd hiicitli. thriiufli Till* MirrMUikiltiitr Air. ' TIh* »]uirk 
|irfffri»-«l til iMttp thmiitftk •^ hn'h***«»r 4 liirh*** n( nir to 
|iri-»inir thri'UkrU l.OiA) mImiih of *ul|iliAti* of mppfr ho- 
rwvfU r«Tmiiial«« i»f cii|»|ht I Hi|iiniv cvntliiM^p in mtv*. 
Ir i* |»nilMiblf tluit villi xtill liiKhcr volt««r^ tM fnltUI 
rr'Ht-iaiKW of tli« air wdtiKI ^till further <lliiMiiii>h. nntl 
wiMihl lit-a( tlir oixltT of iiirtnlrt. The ililltfti rpfNtftrnt*. 
CiHt. cif liih'lil^ nrt'fiti] iiicHlm iliiuitiiNht^ in a -tiiiitur 
iiiikiinrr. Tliiiii, n <>i»ukn« tubr which r«"«iMrf» thi* 
mtu;t* of nn H inch ^pIl^k \» htriUmnUy Vnchtrnl hy utliirrr- 
i-m-<i of iH^tcntinl nf :i,tMH>.it(H> voltn. nti«l utir <)iM*hnrfrc 
of A luiliintith of A MMS>n<i i<i Mufflrjcnt uhlitiii a phu- 
CiVrnpli of ihi* bntiRs of tlwr IiaikI. 

THB "S&OKBT OP THE HAHBM." 

M. Albkr. tho prHillilieitntor. ite«iMib«« In IjH 
Nuitire n tit-vr irtck w1ik*|i wam 4miii|C^l by hiiii IadI 
wiuler, uud which h«H nfver Itefon^ been (•xplaln^tl itt 
priut. 

A liifv<^ pnrkiiiir-c»>r iti bruujrhc in ami plavtHl utK>ii 
a »mall tnbtr. Tlie prr-titlurilnUn- (ht*n (t^llrt uu eilm- 
(inlitiar^' Kt<iry nbottt a ilmipitAli'Hi tti«t (ouk plnw hi 
Turkey Ijy onlcr of »»on(r vixicr **t other. a)m>u( Hh* 
l)t*Ad l>oinir p»4'k«sl up Aiki] pliit'tKl ill a Ik»jc. aihJ about 
ttiDi prfApriiT' of thp tatter, with the beail pm«rr^*rj 
Aiicl nlivi*. ill tbi» parkiiiff that luu» ju^t btwii iii- 

Ill onlor to (vmlViii liiit »tnteiurnt. be prtK'L*r<U to 
opfn tlip rA*4>. whii'h hct prrtFnil.-« ha-* been turnril 
wronff (^ikt) fomiiiwi by thn iMrters. The IntttT lire 
lht>i) CAll*>tl back ntnl tMi]er»t] to tani the eit5e Arouml. 
ThiH iciTiMt the HpertAtorx an ap|M>r1i]iiity to nee everv 
Mii)«> of It Aiiil verify it* inTfiH'^t eoiitinutty. The cam* in 
tb^n opi>iu*d ttiid l*> ftiund to enntitin a. xrcotMl <Mte. And 
tlien A thlnl one, *te., whu>h. uiM>n iM-inic oi>''nri) Kiie- 
ceiMtively, flhAkt^n, an*! nU«I one into Another in order 
tu pm\> ttietr tiiobthty, alloir to Ih^ (-eeti a [kUiitiHl box 
(»^mll»erlte^l with inm work, whieh th»« niwrAtor ex- 
tnu'tv frunj the cAMeti and eHrrfce* Utward the »pertAtor». 

Thi« box aualaiaH a wviuah n heA«|. wllti a red aihI 
gnhl ihieiilAl head <lrew. pliicinl ii|*oik a erv^n pUl*h 



removed, timt i>he i* oblitced lo ait in an awk«Hrd ihi»i- 
tioii with her iMirk bent lui as lu brinte iH^r lieHii lie- 
netilli tlie l«>«t e«»e. 

Whnt doe^ nmoh for the socwm nf ihi« trick i* that 
the »|>eetatiir» alwAVii Utak for an explanation uf ft In 
the une of luirnxv. while, as a matter uf fact, no ojlr- 
roni are rmployed. 



(CufiitHunI fr««D (t* m.>v>vT^ ?(<>. 1S>I. (Mc« lIMl.l 
A SHMKT HISTORY OK SCIKNTIKIC 

iNSTRrtrru^N.* 
It. 

I Mi'HT pofi»e back from thin oxrumion to call your 
AttentH>n to iIm* year IHtTi. In which one of the gennn 
ol our colleKe lir-l kjiw the hifht 

What wan the cindttioo of t^niitlHnd in ^ Her 
univenitie* had detferiermteil into liautH lyiV-esi. With 
reirard to the nuiven^lty teaehlnit. I may xtnte that 
even an late ox (lie lalf aUir" u Keul4»r wrAnsler—l hAd 
the «torv fruiu hiiuRelf— caMie to |>i>iidon from Caid- 
brldiee exprwly to walk Hliniit ih» xtreet* to »tiidy 
crvfttAU. pristiu. and the like in (tie optK-Un»' wln- 
down. lAboralimeit in the univemltle** there mer« 
none : of jiriiHi«e leaehiiiir hi The M^huoU there waa 
none; th<>ni wak no ur(rani<a1»on fur iraliiintc H^ience 
teacher* 

If an artl*<An wished to iuipn>ve liia knuwled^, he 
liad only th« monbiind inecbanica* iuBt)lut«a lo fall 
iMick w|«in. 

The niitioo which then wax renowned for its utilizA' 
f i<iii uf wftfile inaterlAl protlnetii nlloviHi it* loentAl pro- 
diietM to rvtiuiln iindevclofked. 

There wam no minUter of liutrartion. no mnncllniv 
with A knowledice of the nAtiona) Kcientiflc neiKU, no 
orirnnizetl MccwMlury or prtriuir^' ln*.trur:t»on. We larked 
(hen everyihirtr tliat (ieriKAiiy biid iK)Uipped hemelf 
with in the matter oi ncientifle 'induktrle*. 

Did thin mailer? Waa It n>ore than a nwn* ah«tract 
c|ue-ition of a want uf |>erfept{oii ? 

It nuittercd vi-ry much ! rn>iii alt qiiarten* C4iine the 
en.* tliat the niitional tndi]iitrie« were ti** In^r niidenuiiied 
In en n influence of the more coiuplele upplicatiun uf 
ncientitlc metlMKU to thone uf ulber cuuutrieti. 

The rhemicAl iiiduKtne* were the llrrt to ferl this. 




THE BKCRBT OP THE HAKEM. 



catiliioa. After the MpeetAton* have taken a iruod look 
at thb head, the box b cliike<l am) put back in the 
enMfv. Tho9* of the tatter llmt had been mope or te«»* 
drawn oul from one nnntber at the innnient of ofienlnt; 
are now •.bov»'d in. The retitrat l>«»x In tl>eii Imtnetli- 
atrly r«uj>erie<|. In nnlef tlmt the *|»e<'tAtiir* may 
thai (he fetwal** lieud I- n*:illy ahve. which it prove* by 
upeninfTtbe eyew, nininti^'. aiivweriii^ fjuentloKN. (;ueH»- 
iriiT cani-*. elc. 

Tlie following; in an exiiUinatluu uf lh« (rick: The 
larm^ ex(ermil eiuie and liieliox in the center are (y>ui- 
piece, while the ea^es (bat ulitle one in(4> IIh* i>(brr liare 
no luiek. llie latter, in fiirt. an* merrly mpiare lutK*« 
pnirided with a cover on the »ide toward the ii[)ecta- 
tofK In order (bat the ^tennju v* bo*4< heAil in to appPAr 
In tlw box at a uiv'^n iiiitnM>tit iiiny ciinc**iil bervelr. all 
the faUn Ikixc^ are lu'Vet***! nfT at rbe back and upon 
the 9Wle#, Ai> «bown in the wrtlon to rbe ntchi nf tlt« 
lhriir«. IfeAtdm, in onJer (o obtain the heii;ht nec««- 
»ar>' to anvimmoclAte (tie eoufcflerate. the boxm are 
W|mrated from each other by weiltf<e» of bay. It is 
Imptwiiibk* for the vpedaion C4> nee how ic ean be im)«' 
nble for a perw>u to be conoealeil In cturn that they 
nuturally miptKise to be complete ; and wlial mlds fur- 
ther to 'the ulikKion in that <a» biu been vatd) the 
rAM>« an* »iU\ out and in frvini time to time. 

After we luive *tatpil thAt at the iM'icinnhifC of the ex- 
hibition of the trick there m the t>-otral Imx a wax 
heail. miiuhhsl u|MMi thn lieAit of the llvinic |>^rfon and 
r^vemhhnir that of the latter ex.^rlly as to tiead-ievar. 
one will biive a r-Miiplete explatiation of the llhition. 
When the bi_ix i» tukeii our. Ilie ftpectatoni mh* (be iii*t 
cave oiM-n. complete, and HumiutMletl Ijy all the otlieni 
When theclu»«*(l box is returned to the cane, tlie coa- 
cealed perwon titm>« the pivotetl lint tout of the latter 
aniiind, ami 1^ lhii« atile to reach the hox- Tpon a 
Kprititf lietiip prefuir<4l, the bottom of the l»ox nwii.ifii hke 
a trap and allows the wax head antltlie Imck half the 
plu«-h eunhlon to ullde. The coni^ealetl perum crawp* 
tht* Ivead and plA<r<M |t In a bttfc Kxed Alonir«ti|e fit her, 
atHi (beti lii*ert*< her own head, which alreiidy ha*, in 
l^eii of A eollar. the back i<^ti of tli« ruMhinn. (hen 
rUi^rm the triip. and when the box f*t u|trneU anew 
iHtthiti:; •4H>ni5 chantr^l. am) the bead apiiean to be 
till- tjime oti»- that pTeri'Mi-ily iccen. 

The mnfcderale >pii(e comfortably sitiiAted in the 
ii|ien ^jiace formed by the bevelinjj of the pjv»**, and it 
J*UDly at tlHt beginning of the trick, whil« the box i« 



anil becAiiMi Rnsland wad tb»D tb# iwftt of roost of th» 

larve rhpinical wnrk«.f 

Very few cheml*>t)t were einploye*) in theiw chenilcAl 
wurkw". Therp were In eaMei* M>me Mk-cAliei| cheink*t« At 
alMmt brlcktayerti' wa^^eA^not much of an lnducenM>nt 
to Ktudy chciiiifttry ; even If llM're hail b**en practical 
laltciratorteit, wliere it could liave Ivrn prof>etfy learnt. 
Heifccc. when efflcient rut'ii w»<re wantei! they were not 
fmiu Ahmad. 1. e.. from WertiiAity, or the rtc)i«r Kntc- 
lUh hail to go Ahrtiad theiiiM'lve«. 

At thU time we had. fortunately for uu, in Knirtand. 
in very hUdi fdaee. a lierman fully ednriir^) by all thai 
could lie learned at one of tlie be-t e>«iuipp«<d modern 
liframn univemitie!!. where he i<tu<li4M! both M!ienc« 
and I he flue art*. I refer to the Priiwe C<mw>Tt. Fmm 
thai year to his dcAth he wa^ (he fonntain of our Rnu 
li*b educatintial rcnai«a>ice. drawini; to biiuwtf men 
like Piavfatr. (?Uirk, and I>e la Keche : kiiowintr what 
we locked, he threw hiinKclf Into the bntoch. Thi« cnl- 
IcffR i» one of the many tbinf^n the nation owex to him. 
Iluwrriceto bin ailoptMt ctJiintrv. and the value of 
tba inxtitntKinn he hetfted to inausurate, are by i>o 
tneanii even yet fully re<vi|niize«l. b««cAum' tlKwe from 
wlmm natkonal rei?uiciiftioii full and ample should have 
c»ime were, atid to a (freat extent »till ore. the prcKliictit 
of the old ^y»teiu of middle ace Bc)M>laMticitim which 
hl4 dear vi«ioij reeuirnizcd was incapable bv itwlf ol 
c^ifilui; with the condition!) of modem civilised com- 
inanities. 

It was in the year IHW that the Influence of the 
Prince roii«nrt lieean to Ike fo>lt. Thnte who know 
ninut nf the comlitlon* of «c|ehcea«Ml art fiveii and now 
know he«>t how lieri*<t>ciid (hat innuenoe wa» in lx»th 
direct Inns: my (Ke^ent purfxitte. however, baa only 
reference to ■clence. 

Tb>* Colletrr of (*heniis(ry wmi fminil«^l in 1**45. flfl 
a"* A iK^ivate ii)Sti(u(i<Ht : tbeSrluKd of Mine^i nns csfab- 
llHti«*d tiy the troverniueiil in IH.M. 

In the next rear, in the mwvh from the throne at 
the o|ienlite of Parll.'^ment, Her Majesty apoke ax fol 
lnw« : •* The a'lvAneeinent of the ftno art* and nf prac 
(leal wienee will Iw rea hiv r»*cfHEmiied by yon a* worlhv 
the attenti4>n of a arent ami enllithteiied nation, 1 
have dirertetl that a coiutitel»en»ive M.<li«m# Khali l>e 



f tVf kin. HmUtn. xiiil.. aa*. 
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laltl lH*lore }ou liaviiitf in view the promotion of thi>*c 
ob>fCf*. towanl wlilcn I invit** y<Hir ahI ami cotijtera 
(Umi." 

rSiraiiL'e wonl<t lhe*e from the h|M of an Kiitrlltih 
(H>^ereimi I 

TIte iroverntuent of this country wiw* made at laitt to 
recoKuife <tie ureat faclorH of a |*eaceful nation'* prw 
perity. and to revenn? a policy which Umu been as dis- 
aiitroos to OS AN if ttiev had ins»>tcd u|K>n onr naval 
needs be in «r s-iim>lievl by local effort as (hey were in 
<^uccin Klizni otti « lime. 

Kugland lii«s practicallv lout a century : one iiei>tl ikot 
be a prophet lo fure**^* that in another ct>nttir>''s thiic 
iiur etlucAiion and mir *cientit1c e!>tatiii«hnM'ntf> will lie 
as strotiffly oricanizitl hy the KrittAh tfovernwent Ob 
III** navy itM'lf, 

A« A i»aii of the comprelieii*ilve Mieme rrf erred to by 
Her Majef<t>. thn ])epar(men( uf Science and Art was 
orKanixevl in |h>3, and in the amalpantalion of ll>e Col- 
lep* uf t.'liemi'lry and the School of Mines we have the 
(f^riii uf our prv>>enl iusl i(utt<Hi. 

Hut this was nul the only science rchool founded bv 
the Kuverntnent. Tlie Koyal School of Nava) Arc)i{< 
lecture and Marine KnsHirerintc wa» ei>tAblt*)iei1 by 
the department at the request nf the I^irdk t%>miuk*- 
•doncry of the Adtuiralty " with a vt«>w ttl providtnn ee- 
peciAlly for the wlucAtion of shlpbulMlntf ofllc»*r» for 
Her MAj4-#4y'K ser^'ice, and pronH>iin|c tlie ifeneral Ntiidv 
of tlM* ■cience of »hipbuildlh|C and naval enK^tieeniiK- 
It wan ikot huiKeil to oernuie in (he Uuevn'» M*r*ine. 
and )( WAM n|>ei)e^l <»n S'oVeml>er 1, 19&I. The tinrseiit 
Royal < /olteice of Science wam built fur it ajiU tlie Cut* 
U'lce of 1 'hemlftry. In the bcImmiI wa* transferred 
to the Royal Naval Collejre, Cireeiiwich, and this accl* 
dent etiabltHl 11m* leaching^ from Jemiyu Street to be 
(ransferrrsl and jiruper practical in*1ructUm lo \m' niren 
III South Kenstni;ton. The Ixirds of the Admiralty ex- 
preveed their entire wtttsiaetion with (he manner in 
which the inslrttclMm had been carriet) ttn at South 
KeiisinfrtoD ; and well they niitrht, for In a memoran- 
dum submitted to the f<on:i rref>ideiit in tike nreat- 
dent and ctMinciUtf the Imuitute nf Naval Architect* 
stale : "When the department dealt with the hltrhedt 
cIam' of eilm-ailoii in naval an-lili>-ciure by a(<ni*>t(nir In 
fuui»dinir and by rarrvinc on the School uf Naval 
Architecture at South KeiininKton. the puccew which 
altendet.1 their elTorl*' wa*i phenomenal, tlie irreat ma- 
Jurtly uf the rlKinp uien in (be prufeMtun havmg^ been 
educated at that ]nHti(uti<ifl.'' 

Here I aeain point out. iKith with regard to the 
School uf Uincs, the School of Naval Architecture, and 
the later Normal Sch4M>l. Ihitt it was sicrn need that 
was in cpirstion. as in Ktr>'pt in old timo*. 

(If the early history ot the collev^ I need say noth- 
iiifT after the aildreM^es of my colleAt;ueft. Profet<*or« 
Jud<i Aiid Rolterts-Austen. but I aiii AhXloti» to refer lo 
wHiie i>Ar(s of its iire>en( nnranltaliun and (heir ef- 
fect on our nadoiial eihicattonal irrowdi in sotne dinee- 
tiont. 

It WAM after IHTO that our imitltulion irraduallv lieftan 
to take its pliice as a nonual school, lliat is, that the 
(eacliinK <jf learlien* fonueil an im|K>r1ant part nf its 
orKaiiixation. l>ecaUBe in lha( year (he newly estah* 
lisiied tlrpaitittenl*' having; found that the Ki"*'at na- 
llofial Want then wa» (eaclier> of teience. lieifan tu take 
ste|i4i lo MH^nre I hem. Kxaiiilnations luid been in- 
au|cura(e4] in lt*M. but lliey were for nut*>l«ter«, oon- 
ferri^t; cert iftcatcs and a uumey reward on the nto«t 
eomjM'tenl teachers testei) in this way, These ex- 
aniiiiatiotis were really ctmirolUMi by our wliool. for 
Tyiidall. Hr>fn>aiin, KitniiMiy, Hut ley. and SVarinr* 
ton Smyth, the Hr^t pri.>fefKint. were alM> the flmt ex- 
aminers 

Very Interetitlntf ts it to ItH^k back at that Unit yrarV 
work, the l^r*t catt of the new eilucatttMial net. After 
wliat I have ^aMt about (he cotidtlion of chemistry 
and tike establihliment of the ('ullcKe uf ChetuiMrv in 
KM^V ywi will nut be iur|>riii«d to kiear that [>r. Hof- 
manii was the most favored— l»e hai) forty-four stu- 
dents. 

Praf. Huxley found one stmlent to tackle his ques 
lions, and he failctl. 

ProfrsNors liauiKay and WAnnirt<^n Smyth tiad three 
each, hut the two thr«*e** only made five ; for both list* 
were head<Nl bv the name of 

juad. j<dkti \v., 

Weele.vAU Trainiuir <*olh>ire. 

Westminster. 

tlur present denii was cauKht in the first haul. 

Theve examinations were continueil till li^i. and np- 
wari) of Qf4 t enclirrs otjlain«Ml eertificateH, some of t helD 
in wreral subjects, 

Havini; secured the tcAclvers. the next (biliir (he d»* 
partinrut dn] wa« to udlixe them. I'his wae done In 
IHMt by tbeestabliKtiuient of the*4*leiiceclaiMe« tlirxMifrli* 
out the country, wbtch are. I (hink. the only part of 
our educational svstem which even (be Uerm'ans envy 
lis The leacbln'ic inl|chl fpk on in »cbouls. attics, or 
cellars, there wasikeltber ave limit nor distinction of 
sex or creeil. 

I>e( (tie Insihl upon the fAcl that from the outset prac- 
tk'al work wa<> encoumi:e<l by pnynicnts forap|Muratti«. 
aikd (bai Inlterly die examinaltons theufcselves. in Mine 
of Ihe subjects, have been practicAl. 

The number of students under instrurtfon In science 
elasM^ umler tlMt de|>iArtnieiit in the tlrst >eAr In which 
the«e clasM** were held was 44:!; the nu'iiiber In \W7 
»r*,iW\. ThenuHilker of eninlldAle«i examitieil in 
tike nr«-t year in which local elaiulnalious were held 
was ti-Vl. who woTk«l l.wO fuiper^ : in 1H07 Ihe number 
was H'NI.IkV who worke«) ir.».72l pafiers. chemistr>* 
ahme seitdinir in W.^l pa|>en4. mathematics S4,7<&4,Ani'l 
phrsiojrraphy lrt.(*71*. 

Tlie l4>tal number of Individual students nnder lii- 
strnction In science elasMen nnder the de|»artuien( frvuii 
IH-IOto 1H!>7 inclusive has been, anproxiinately. ;!.(l(Nt.- 
IHKK Of lh»"*e ahoiit itoo.omi came f<>rwand f4»r e'xaniina- 
(ion, the total number uf |ia|)ers worketl hv them beiuc 
a.ltin.I70. 

Now. why have I brought theae statistica before 

you • 

KecAiise f roni ImOI onwani the clilef rewants of the 
sncressfnl students Imve been sebolar*hlpti ami exhibi- 
tion* held in this cfklleifi* : a «ysr»<m iwlofkted in (he 
hope chat in this wav the nuinlters of |H*rfei*tly trained 
wtenee teaclvers miffht lie lnereAM*d. that the science 
rlasees throuKhmit (he country nklirh( (to on fmsa 
stretkirth To xtrenirf h 

The R4»yal KihlbiiloDti date from IM, the notional 
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Tbv strict erMttiM^tjuti ti»-twerh t!u' *i-it'ii'N' j-lAstc*. 
tbriMllllcmc th* i^Miiicrv Arn] our (">n»'h.-r u^il i** LMthfT- 
froni U>(» f<>ll<ittiriie' Ht^tem^tit. wlnrh ivffn. ii. rl4»» 

TwHiity iifn- Kitval Kxhilntioti" — we vr»ii rtj»-ri f.%eh 
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R(jfl»t»»*»n Frpt* f*tni!iMir<JH|i- 
A ro) nl t»xl^(^t;!l<>n .-Kf i'l- - 1 1 

nilxklull t«t IwtUfr- Mliil l,M.|-;irur 

(liiriti^ rile tsiitr-'' T i f iN-' m--<>;' 
Vftir*— ill <liH K'H o I ' 'i •U- 1 1^ 

A iiitii'iiiul •t-|jul.-tr^l)ij'' ''i;'. ill' 
adiiiiHoiuii t** l**rturHH .'iinl lalw^niTorirs iiml to in-'tni* 
tioii (liiriliLT tin* rnrir*t' nf Ilic itHWK'i.il*-^hij>— iilmu*. 
tliw vt-nr-*- i»t cither the U«kVA.l CaU<^ at St'i4*iic**, 
i^xi t M nr thft ftiml CoPtfOB of Mmaw Oablln, at 



I who Intend ni«kmK t4>arhing tbtlt |wahwloM AM eU 

I Trti>i thar ;«t M>inH> liitiirp tlnv, wlwn «• (Vt oar 

^ ni'W tMiil tliiiP>-lt l^i iiitrx>"»>llil4> tM iin nicMV llian «« do 
t4l an t'l-t Thfiii— MiorH rartliti*o> loi r«>M«reh miiy Im 
pruvlilt^l. j^inX <*v>Mi Hii t^itviiMUni at tliii>< iktli'iWfil fnr it 
if iltTHHfcjirv. I MM* 11(1 rvHuiHl «liV mjlil*' tif tliM I.H'iJ 
rXlDliitrMti Ki'lH>lltr«f)lti(t ttlluuM IH>t Ik- *iWAriti'-4l to 

hiiv*' |iuti]t"1i<i] It rrwiirt'li. lC^»-arr|i »>ImmiI'1 tiutumllx 
(Mriii i»nrl of lit*' work of tin* l»-nc(ie*r- in frHtiiiinr 
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iin I hi ^iIk. rt* audu to t«aeii ; trnmuittht lui 
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M-Ir.liir 



ytutr 



aha ItoQl* ZfonMto «r < 



iliil'- itwiinl of whii'li l^ tlfi'iiU-l Ijy -iIm- 

I'XAtiii Milt !• 1114— t'jiii. luiii mwmo dtK apmiiil lh« 
cnviTii) hy th>> •^Khl bitioD «£ Kb* CO|l||gab 

Id ttii* wuy, tlifti, " " 

inMitution Imilt h|k 

Tlw navlwrof gowrawtot ttwImU in tht ooMese 

inien wwtttiniwtt ««• m ftBd In isn t» »w 

T1i»*totHl niiMi^MT of t-tiiil.-ntx who (hmijifh 
thf ctilU-irt* fn»iii I'i'^'.'-ihKi tu iK>^i'*!i7 ItiiMn-iVf wju. 
i.ii't Of ttifMH. wt-r*- iTiVfriiuifm "tuilrnr" TIm* 
tMiiiitM'r who olitiiiii.-d tlo- )i-»«M'i.itt".hin of tilt* K'tyn! 
Hi'lHKd of iliiifw froMi J^^'d to iKsi w f* l'>*. i>f wli.titi 
{fti were i^fo tTinut'iif nliid'-iitft. nud of lh»* ivul < %>| 
Inr** of iiud R'ArtI Si'hool of Miiii'-i from to 

IHftT tlu* iiiiuiVkt ri2,». of whom H"i:t w«rr(' KiJVtTh- 
tncDt utiiilriif*. *>f th3?« tnl.Tl <d lUl'i piriTDiUL'itt stn 
d<'filii, 04 wiTr -Tieiii't- t<-iirh*'r* in tMiniii;.'- 

Witli r<':.'-ird to th-' ^Vhltw.trth v'iioui.n(liip< whiidi. 
tikr tho exhibitions. (]i>pi>iid n{t*.n\ hucv^-mi at tho 
y«*ariy fxaiiiiiuitionx thrxuirhoMt the? ciumry. I may 
ittiitc that i>ix hAVc hidd th>'ir ttrhohvr»hi|t« iit thi* (N»f- 
for at ltM'«r a part of tlH' «4-holnrvhip imtIimI and 
IhVMOthiTv n. r. uiti^aily AAWMNat*'* 

ftomii'dt I ^^r rlir jif iz»M'ii»h wf h.t\v> with u* I ii#»xt 
nniiip t<n tin* t* fti'ti.'r* in trainrng whocorn** tti ii« Thi* 
■ tiiiiiht'r <d t**Aidit>r« in inkirittifr whi» hitv** |)>ai!i*i^I 
throijuh tht* rttlU'iT.' froiM (» jwiT lrn*lti-tve ix 

aKoiU f(rt<i , oil «ii «%-«'rAire ih^-y «u»'rhl»''l «tM»tit tun 
VKit^* t'orh 'I'tM nnmiifr hi lti** -i-M>.|ott l«7a-T.'i, whr-ti 
IhMV wfrt* tlr'-r ndiiilttfd. 1*1. tto' ii'iiiiber hi l**»-^tfl 
wu« Q". Hinl in IH!^9T, tM*. 'the«»»? have not, a.N a riiU*. 
UtiLicht Bt'i*'iii_i- (.*lii*''t?8 previously, hut bidorf admin 
»iofi tlifv u'ivtr ati iHHlertitklntc tiuit Ihvy hitcud to 
t4*a<*h. [n ttit> fiirli'T vMkn Hotue did ooi murnr out 
th» undr-rtakiuF:. d>mbtJr<<o iK-caitM o( th» muul de 
lunrid 1\>T Uitu'htfra of wrif-uof at that tlOM. Bot 
haw ehuiRed ail tluit. With bul very tmw •xmiptkm*, 
JiU til* tawfaM to timinwl now nl anm bfvlD toAchlnff , 
And not meMMrily In oImbot andtr thf departiuont 
It i» vorthy of not*, too, tbnt rannr royal ttblbltloii 
•n and m t i mi al noholMii. althmigD amlir do obltttH 
tion to do fOk aIm tek* ap wdMiee tvaobloir* U l« pro>>' 
•Ma that of all tha ffovcTomant ffKtid«>rtw now wh" 
mwoataf tiM airilMia aiabjrtar, not lem than thri**' 
RNUtha baaana taaeban. Tm total imiuhipr ot xtmru 
an af fdanaaaiiKaffed In ela»e«iin(tor tbedepanoMiit 
aloaa «t tba pnw>fi t tliB» I* nboat 6,000. 

1 hafvaoC jrat eibatwtMl what our eolleaa doca for 
tba oatloBBl ailorta hi aldlnic tba taaebii^t « adatter. 

WtMB ywk fHiBle«ie«i« Imv« oa almil tiM md of 
Jana for your ii«ll-«aracd holldafi^ a iia« laak f«]S 
upon yourpntoaen fen tlia abapo of sninamr mnr-^-» 
tu t«acbm of Mianae riiMana bMraaht np by tlw de 
parinieut fran all part* of tb» four kinvdcMu^ to profit 
hyihe^ wealth of aiiparatu* In t hc^ col And iiiiiM>iiin, 
niid liiv iwnctieai work which it nlmw r^^nd'-ni |>o« 

ThaniDttbtr af aviaDon toaebvni who have thus nr 
lamkd tba iMiaar eovnw« raaebta 0,910, bat ai nari v 
of tbioa bsva attandad wore tliaii on* ooarae^ ttia nuin- 
bir oloopoiraOB pitaoi is Dot to lanRft 

fftantmaOo tbM boJanoM ailM to tba teMnnMp 



for which thajr ara tvnnblr hnx i^xp^ntd. SMudarthjp* 
ara fornutd from thc»c t>nlitn(N-^ and awanlH among 
tho)»9 fftOidmitA who, having ^•tnptfrnl t\w full onurae 
of tratnlntr for tho ajtMM.-mt«>*htp. d«*»irp to Mmly for 
MK>t1i»r TPar at thi* cnll^ff**, It U iin<U'rf>t4*o<| chAi th** 
fonnli yp«r In tn «>mplnyoi| |in pe*«irt.*Ji Iti tiMf *u»»- 
)**et *tt thf «JvnciatMh(|i. 

Tlie iTAhiln^ of out* of rlw reinaiifiit wflN»lar?«hi(H*, iiul 
more iImld two on 1ti« av^ra^ anunally nrf«rnMl to^ 
funiblMf^ rvally (h» uuly iiifnn« by which dnwrrhw 
Mud«uta an*.niftblFd to pursue mrarrh in tbe eoT 
tetttf : an, althouirh a proff»?«or Iwu thr t»'>Wfr lominiin- 
at» a ntndiHit ton free plari* in hi^^ ]iih>»riit4/r>'. rrrv 
ttmr of thtt ttHM)t (l«*M*rTii)(r »t(i<li'iitK an> Ahir to uvai'j 



riv t.. 



Urf :;-r...i»'li- up licrf 

In tin- NMiiTirij- 

Stii'!!. tttrij, lii lirii f, Jirr voitii' -il 
attrii>nti'» I thmk any uitt^ wn 
iiiit»t n^kitowliiltf^* tiiat thi' orjrarti 
n>»'ll not otdy hv wMai i' tiit.« .|<.i.i 

(Kltnldo iU-t j\ l I if>; II iuL- viT i:i iimrii 
With r*»irnr.l in in-- •■y-t. iii -it i- 
djmf'o hy iii*'uiiw i-tj i>LHiM'r> »^'tit u IroM I 
d»'|iarriiii>nt wits Aiinrl|kali-il by tlo* I'olKv' 
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corM 111 IKhl. Hiid hy titfofd i%jid ( 'aihtkndiiv Ih 1S>'^ 
l>iir thf .*j-lioii of l***!!. wht'd wU'rir-*- w**rf opi^d 

t.t i-vt-rvlNHlv. riipit'd \>\ i ufur-^l ninl < fiiMbrldj:^' in 
I"*!!'! The iV|«arlM»4'iit tfiVr i. r- L-"' 1" « irk in i'^'l'* 
but ihf «o-calir«l *' tJiiivervtty K:il**ikMuii MoVriUfnl ' 
d:ttf<< oikljf from 18n,aBd only qalia feaaoily bav« 
MiriiuitT aoonea beca slaned at OiCanl aua Oam- 

orida'f'. 

Ttir tdjrinti'fil .-irn! p^n ^ir-ul i.iH ;m*finf'' mh iI': {hnn;.'li 

f llfV Wi-n- 111 ■ llr' .l.-p.irt liji-h t - "-I-;-]. I. "rri' 111 ■ prCil 

'ion ! "I-L* b.-!-.^rt- ivn'. pr.MM:riil Wit'j., i:i ■h.-*<- -i 1 1 ■]■•' t 
nil* ilriiio .-It 111 r lit ' 'xl rrd I -r i iiiiihri W'li. ii !tif 

r-i'lUv- liil»or.i1..n.-^ h.v».:i ikl^'Mit I'^Vl tli.'i, .A.^i.^j, 
pniiT ii\\l y, .ili.cic. KioUi **r*r JknoI *)I v (»■« Wtt >b<>lild 
r»'j"i -.' Hint rlii-y an* miw t!dr\l rut**. I think it wmilil 
kK- wrnii^'i.f iiiM not to \'(Mir .-^tr*'nihin to th** i>-ii- 
lu-ii', rli.' f.ii.'-lchr tln> ski\\ ?ti»- uuNoxrvlui; pHtit'tuv. 

t»XlllhlI.-i| I.V Ihi...- Mpi.U Wli.MM ■It'' ?.\I1.MI II. ■ -l^llv M[ 

►.hIUm- n r i;i»*l >.hip ■ Sri.Til III.- I ii-Irin l;- ;■! , * luunrh-- ., 



■ - rl.itli ft"iet 

t«. f.iu or 



-I -h. 



n)i>-I ili't iiizni-hfd <tf mir -iU] -^'l.ir-lt^ iiri.i •<( l-i.-i- 
V. In- ).;i'i f -ii(.'i.'W<it*«| III thr »1» p.krt i^i i.t fi.iuiii iit i-iii- 
arv uow 4&uiia)C. The utAleiiirnt Bhciwn that thuMf wtio 
liMwbaanMapaiMdfalvforoiirvlHinin tba pragiOM of 
MtontMe Inaltiiation Imvc uo raom Io be anhawwd. 

I haT4i r«f«rred prwrioiuly to th4* qoMtkm* of M^y»nd 
ary e<1iK*atinn ana ofatnif I/kmIoo iinlr«>r«ity. ffHin. 
Ii-l iiM hnp«i, (o hf rmllfted. 

<>urmll««v will h«>th«ftr9t InMttutloii to Mtn frxMit 
A pro|H>r«y#tH«nof ft^^mdary e«lucat(<m. fi>r tit*- rwiNt.o 
that wientiflf f»tiidie« tmin MM>ni>oint|y by th*- rfKuh- 
of Ht*'riiry oiitorn. without which w«c(U» nfithrrU-arn ! 

(horofitfhly m»r t»Mwh mi ^-ffftMivfly on** ponld > 
wi«h 

To KtH-p a prot»-r tnind halati-:^-. fORiyfrjI ii> wr an- 
ht-re ««(»t,tinuourtiy in ^if-nlilh* thouijht, liti-ratorr h 
mN(?ntial. tut mr^ulM ii» lnxhlv e-K-rriM*. and if I may 
1m* pfrtuitCed to iriv*" y4>u a littli* inlvjt**'. I :«li<»iild »jy. 
orfdutize your nthli*lic» as Ntudi'iitii ol thr eotl«'fr<'. and 
ort^ilze your literature a» individual!!. 1 do not think 
you will gaia mt much by utiidyiiii; Mcimtifir iMi-ikj^ 
wlvpii away fmiii Iwre k> voii wifl hy rrnthn); Knelbkh 
and fi>rri^i rla»i[^, inrhidinif a likrt;i> niiiiil»rr of worki 
of iniaKioAtton . anil t>t<tdv Fri^itrh and ( ti^rmiui alao in 
your iMdidavN hy taking xViori tii[m abroail. 

With D'lirard to thr «nivitr»ity. If it h** prnp*»rly 
ort(nni/^d, lit thp light nf thi> lfttv>»( <t»*niian pxiktI^^ih-p, 
with ronipUt** »cii»itn> and iwiiOK-uI fnmltl««i> of itu* 
httfh^t ord*<r. it fih<^Hild (N'riatidy liiKl^t u{miii ahiirxlnic 
the ■ -hiM.I of niint**' |»ortlon of our fn>tltiiikon : thr pa«t 
hi*tory of thr i«rhi>ol w> tTr^lltahlr that the ofW 
itiiivrn)itv for ltd own Mikr nhotdd in*i*it u|M>n hmcIi a 
cour>v \t would bt* Ahdunl. tii (he ram- uf a nation 
which dfi>fridi tiu tnueh 4M1 iiiiniiii: nnd nietallurKV. if 
thfM-* vttbj<H'irt wrrr not laiii;ht tn tbe tditrf national 
univrniity. tk* thi? t'nivt'n<ily of I.<ondon iiiii»l hr«>iiue. 

But thr I^mdftn rn6Trr*itv, Itkr thr I*«ri* I'liiver 
Kltv, 1* 111.- lit'lr- iii-f.:;rv (if -.'i.'iii-t' t»'iirhi:ii.' I have 
({ivf'ii vol] >.if viilKi* iiiii».t If-iivr 'inr lu riuiil «>l 
lr(?i' iiI'i:m' , n'. .iIl .■v■'■ll^ till n c hjtvr lu-'n- tiiiiia Iri^hl«Ni 
our pn-'fiit ^'ipplv of si'n^iici' t*-Jti*i)r-r,^, 

Mm '.rhii'' It wotild ii-iiiitu-'.-^ to fti>ilr*h «wh an 

lIj'.tiTilli'iii our hi.rinrtl - -ol, flln) iiii i1i'-«lral»l*> if 

iiM* I 111] ► >^«.it'l*- rj., ,_'riift it Mil rh.i n.''* n: i i v-r*irv. nnr 
Ks-hiM.', Ilk- il' . l.l.-r .-i-'rr iiL INrt* >t;i.iLlil b.* cnJibl*^! 
to |^f«Ui bv t'^i'-li tocfvii'-' I'l llu- f'-iu-tiini.- pou.T of tin- 
niiivrrf-lty. The titiid'Mit« i.|i tht- -r^fniri'ir 'hi.- .if Ihf 
I'arih )i<_>h'ivd. In ^pitr -.f Ui- fi.-t H;:it iht-ir .t.i.|;..« ^nil 
ri»«t'arrhr« (irr Ittokft .ifit-r f.iMrr***Ti pr-ift-^iir- rii- 
titlfd MiMilr*". lit- i-iiii'.r-'n.-t-.. .-^T^ri'l .--rlmtt 'if Ibe 
O-Mtr^f-n .it til.' SMrl'otiri-' ('..|iru:>- K'atirr; 

alHlI I 1- I- Mill- nf :ii- r<'iv-o:i. vfliV iimi.y <i-l thr nirn 
ini 1 r—^-.-iri-lrf^ w 'ij. Ii h.iv»- cririch'-d l*rr':i'''h scirnrt- 
h,ul fnirii Ih'- Kr.ih- >..riii:il.- 

(Inr wini im r'-. \n 1 hair iKtinlril nut, llir Frrnrli 
Kt*oie NonuiiU- u-.x*. ihr n**uh nf a rrvolutioii. I niav 
now add that Fr,\rifN' xincf Si'dan has hren doinif, 
and in a t mnt'iH'-i 'ii* fajthion. what, a* I Irnvr told 
)i-n, ['rij'.Mii .11 1 ill. r.Tt iui Irf-t U* nr.r wiot 1'-r d|v 
/L*ir (U* ill (riirs. . iih. r .111 th*- th'ld f4 bun:.- ^ r nf iii- 
dq*(ry. t4>d<'V'«U>j> iti the ata»oat oar MiienttlUt ««Cab- 
Uabwonta aadoaliaka^iir ptuwr OAd oonplota plaoo 
X NoMtair Vocktwil 



th^fl«iir«* nf tbff pririlegii, uwini; to want fi>f mvaiim 
Tba doparkuiaBt onlr vary larviy «MHl$«UMiffita op aa 
aia In tmtnbiy far la waro h worth bat only tnoM 



onoDH tba oothMik 



AlTBBOtD BAROBIKTKKs 

By C. P. MAHt'tn. Profawor of MctMopolocy. 

Thk iinrelWibllHy of aiM^roid IjHroiurtrr* whtti «i>v 
thfor like accurate lurihuiifi'M (d pr»'«>otrr «re ri*»inirfd 
H altiK«t proverbial. Ir l-* ^vidrnt that iiturh w<»rk 
rriiialrii to ba dOhe in or.Irr to a.Hfrriain (lie law* 
ieiiv*iruiiii!the irr«*^Iiir actioti of thiM nio->t nnivfiuient ' 
and. In Home mr-r^, itidi-prriHahlr lyp«- of bnmnieler. j 
It vrltl hentill brttrr if ur ran lurr-rliiin ami elimiiinte 
the real rHU^<^ of thr aiiotii.kloi]*t brhiivtor. The farr 
readini; of an anrrvud. rvi-n whrn not romprnitaird f<»rl 
temfwraturr, i» often tln.ii|{hltr»»lyno«'ptr*lwlthpvery f 
cunudenrr a* t<t it* infalhljility hiit it i% iir*^ity K»'nMr ; 
ally under*!***-*! ajiiong t|jc nion- erliieul ob**'rvrr* t Imt 
unrmidp. rt-fjutr*' to bt- fri'.pn-iirly idoTk4>d and T«Tith'd . 
by ciinipartMin wjih AtaridariU. atnl tlmt a^tuw dianire 
«oa»oo witbln tbain altar tbay bava baui aab|eo(ed to 
ft OMMldanybla obftBfo Id air ppaMMk 



a may Im* ■fated that, broadly chuitinecl. the lah^ 
rrnt error* of allaiiMOidaafc of two kiuU^. When Uir 
huFtrumrnt uexpnaad over luuff prrkihi to only audi 
prr»un* ehaacva as «ieeur at any Mat loll ftt the 

enrtir* »urfttee frmn *lay to day. il« error will rvlTia-ifi 

M-io-ildv miiAiant for ti (-4yit«i%li ruble |K>rit>l uf tlUM>. 
but lioiii time to lime rrhitividy larK*' rluiujcea may 
ami iftiiifralU do take plan- in thi« error uithout tiny 
.'^jipamit riiiiM'. Jtnd eiiiiiioi. ttuT*-fore. Iw «hily aJI<iv»»*'J 
for Thr other lidK'rriit « rntr i« an trff**-? *H>iinc»rtr.' 
w('h any eotiHidrrnlilr rhunp* m prri-^nrt-. .Sii|»|»**?^. 
f-r i-\ui III!'-, "Il-- i'r>:-»urr la chiitiK'-d in a "hort h|>aoti 
■ if f nij.- (n iJ! ; I 1 (lirlu'*! ; at I he mutant t lir pr»»h»UI» 
becotJH-r. cUitMiiiiry thr liidei of thr «!ien--id will biKiW 
a errtaiii rradiiiir. hut ui^lrai] of r<'iiMirii:ij^ Ktutioniiri 
with till* prrwurr, il ronliiium jijcvm i; ■ i^wly do«n 
wardo^er thr- M-alr, fhuwini; a U>wi«t mi-l ."w er r«*atJiiik* 
il-- tiM'- i-n ..T. -.s.-- Ti:i«af!rr rfTeel • .u. d rr>*4'p 

,' 11 i< iiii.iM 'L'! 'UK lo r lie ^low ehaiit;*' i: i ; hv j'«'r^> o| 
u tt iriii 111. 1. r Jii.ii \iiri.- ►rri'Atly undi { ijit1fr»^nt c-tr 
.-uiii»f inc. - mill Jiu> b--.-ii i.b-t fvrd lo liicr«a*p iluriiic 

ml ih.xh .ir 4...';i M.t k.- Ibi Hiuotint m a (?iv.-:, 
barotto'ii'r ih'ptiil-. .tinm,.: .irlt'!* rhM>t:*, bo* 
iiiU'~li and hoM r«piiii.i rli.^ j.i.-»-iu.' bu- i-Ikuii.'' <1 
w |tr( lirr t lit- rhiHiire .ut- (-..iilMil il - r n-il V'jiiull. 
if tijr prr-HilTe i- r.--t-t-..| Ti- il- iriil;iil '..ilii.-, r|u» ifiib-i 
witi full I'l r-l'ini I r I11.V. I V l.i l|... ori-iinl rt^Ji-.!- 
ilij;, hn* -.'il -li.-.»|\ .:i>-p f-iwitri] It J';i---- i-rr.- irB ar-- 
■ii'lianib- nri. t 'ii-iMii'i ?rMiii .-rr'.r- of t'rulual ioit, or th.- 
.fr<-l-.iii ' i-n 1 ■-r.i" I jr.* iiiid fri'"li.i:. t;r th-»>M* <lepr'i-,t 
-hi^' ll[i'iM wi.;!! p..--lt.-'I- lr> iLTH'iIl thf aiirroid, Itll *il 
W iUl'h Ull I'T 1 .V:i brill. Ti-nr I--- t-Tb-r'lv ih''[W'-**Hl 

Frtiiii lb. I'lr-f iT _' "I fi'-v - ■'sari.y | tli;if Iti-- 

niadiliCM iMirn.-'l up .t:i-.l il>i..Lri in- 1 ii n: ;i i:i> <:r *<>lit U| 
Hltti kit'- iiii'l b^'-.l o:,^ ,ir.- .11 rviT 1,. mti.-» of *-rnir> 
wideh ')' I- prii.-i. .. i;. : i u j .. br to ibt.rujlii.- witli 
unv d'V''' ' ' i-ii" i.t 

A IIM-T ^iilM..I>b' -.-r-l f .■lp,.-ll-,.hr- 11].'. Il tll- 

Tii,. 'Mhl I il- bf. n p;iii.i-i.fil l.s III- t' i \.tr->\S\i\>frn. 

l-l..l-nl iir K^'.^ t n -.-rvur.-iry; n -f ih.. p;ip..r .-ii tti.. 
-iibj*M-{, I- 1--. riri ..riiK i.ii ,\rj.n>:.l H:\r<itii»'t«'r*i 

at K'-n f "iU*rs till It-;. ■,ti|ri,, jr .||.,-u..-i .|-, ri-^'Horll 
apiwJio-l in I' i. : 1' ji 1, ir.il *i'r;iiJ-:i'"l ' i -. MTir-- A. »oL 
< nr\ . 1'},,. niilbor * »d*jrcl, mm he •lalcm. ia 

i.'t'ii-'' k-i ^^le.ii.'e lUibeif to in Bt caa a tbe tuafalnaD 
ti ill .' Mid under tlie eoadttfona to whldi tt b 

Arttiiiii> ruipiovnl. " 

111 the i-Xi^'iltloti of thi* ohj^-rt thr tr!>tM of hunflrril^ 
of aiierniiU. niadr diirint; many yram for thr iimker* 
At the Ken < Ilwervnt4»rv were i*xhA(l»tlv^ly fli*»-ii*~-o; 
.Hiid other *jM'e-Hl lp».t>' w<Tr made to tli-i-rlnp the U 
(tf th*» alt»T eftrft or fr»-rp iJr, fhree'it anoly^i*- - 
iiio^t eoiiipridieii^ive and eoiiiplel*-, and lfAV*« htEjn t^> 
br dehir»*.t. Inif, in th*> prrM-nt UTlttrV «-k|itiiAlhiii. th*' 
r.iir i-<MM'lii><i<^ti lo bi' d'liwn from thr iiivrktkt;alLf>ii 
ihat thr .-rnir* of all on) i.rt-> unrrtitd l«*n^iiiHten> art* 

hopfleH-ly in*o]\fd iM ■• i| U-t Imw. co timt nuder 

thr oioiplri eiiridil un » •■' i-* t iin|kitc»ib|r. or a! 
le.i«l iiiipraetirabtr. tnK siilv fm lortly pfr^dlrt r>r tlrter 
iiJHir thr ern>r* of n unrfi in^l^tMnrnt. AinoU|; olhtrr 
wriientoti tht'> qur^tii'ii tnay he mriitiubrd LovrriiiK, 
l'r<K**^*din;r' AuirrirAii Arath'tny oi Science-, 1849. vl'!. 
u , al*<i AnirriiMii .lonri;al of Scieuer. 3d M^new, toI, ix 

0 '^-l^" HaUonr Stmiirt. It A . Kejjort. 1N67 , aJ** 
rrrwc-edilijp* lloyal S<ieie;>, vol xvi., ISOP; ]*JiiI<mophi 
ral Maffiuine. vol, xxxvii., i>«ili : \Vhyni|MT, How b' 

1 »e the Ant^roid, John Murray. miH, and Carl Barri* 
Ainericati Jotintnl of Soienre vol ).. 4th •crie*. INIHI 

liaverinii:. Stfwurl. and WhymrM-r ma%- i-M a«.ld 1. 1 
haTeobMTrtHl and rei^irdiil tbe faetji rvlattvt^ lo r.'i- 
emir» of nuerold* \*t. t'ltr»»r ha> i;nri*« a ftteji turtiiff 
and foriimtaT»^l thi- npproxiiuatr law of rrnir Tn 
foriunMlel). thi* hiw apiwHr*. to h«» trio ciinjpl*-! ui.'\ 
)Mvo|vr«l to Iw.iMOi' praeti«-ally iiHt'fiil What will t-t.ll 
rrniidn to )»• dulie Id to delhiirely HH'rrtaln thr chi)^ 
of thr «hniriiUy. and if tht' eannot tie (|Uitr Uirirrli 
rliiniiiat''d hy ati tuiproeed roiiNt ru'-rion. <.«r luiiatthea 
invrnt rwHtir new and belter ty)-- nf itj-iruneiU. A 
Htrp in thi;< direetion hiu t/iKeu by l*rof. CMl 

H.iru-*. wliow <y»Hii1er-|wi-Ie^i ruri aiirroid. lie \ " 
\% prartii'uily frre frnill thr aftrr rfTrrt and 
rrror* ooiiiiiion to iithrr ifonun of aneroid. Tbe et* 
periiQental form* invciiii(pbte«l hy Prof. Bara* ar» vmwv 
<U>llcwt« pleeeiiof laboralory apparatae, ainl are m^afin y 
Avaitahte forpiwetieal worlt. The "eoanter twiMln*; 
l»>, however, a new feature, and mmy yrt prove to be ■>( 
crvAt v^Uir in practical Inttrmuaota. 

Th^ |ir4'-rnt writer bae gtveo hoiim tboDght to tbU 
iirxddriii from Ttitie to time, bat DO opportonltf bM 
Ix'rn ofTerv-^i for ii»akio|r any Daw luvvattgatlonaL It 
Hrriiif^l to iiie tltai ilw foal aMt Of tbe greater part. U 
not all. uf the after tffftet or ereeplDg la In taa eor- 
ruirnied ancRdd vaniniia boxce tbeiuevlvaa. aa dletia- 
tntivhed from tbe teuiprred aterl epringe tliat ara aa^ 
ployed to keep tbe box tram eollapatog under tba pn»> 
sam of tba air. Thin conviction wae forced upnn w 
mind aftar eradlng Mr. Whymper** valuable paper oa 
tbe emwe of the anerDhl. and In 1608 1 made the fal* 
lowing rhople «ipi»riwrut, which gnretly oonAfMd 
thie Mir.ptvitloD : The vacnam box of an old ABOffoM 
wa* remove*! asMi a heavy wehtht la trMa OWr 10 
(Hiumlet was required) was api^lM dtrretly to the aled 
••prinir. thereby fltmlntug It as nearly aa poMlbla to 
tlie sttiue eiteutabdid thealrbfceooMOMniedtlUQagb 
the iiietlluiu of tike curru)SatM WMIIlim InML Attf dv 
Mired ehauRee in tlw uoailiODOtlba^dOKWOroikiiideby 
appiiopvlatoabaafleaJalbamb|K. jtDaflflreirfNst eota 
pamMabi lao gul tbda tiHb thiSoMbiblladV ordinarv 
anarai A wae ever aibaarwed. In other wocda. thtotem 
pered HtMl Kpring faafaaVed to all intrijts and purpcMi^ 
N» if it were a pwRietlf ebwtie bot;v ihvidiittpt vf th*^ 
piwure Mvile coald be made ooTTr!<|>oiidint; to iib'v-ii: 
iMhir. ofan Inch on the Ifammeter. .\ cnrrful «>r fci: 
invotli^i^tUH* >*a-- not attempted. I hflieve. urvir 
thrleT"-. that thr tcHiprrei) Bterl pprinicti euiidoyrti ir. 
all ane^oid^ are or nm) eahily be liuitU* to be hiichly 
tm-iworlhv. 4 Ml rhr oHwr hand, the proceM of coti 
slriuMinc tin- vat-uutu l»oxe» it Well ealctltatetl tr* dr- 
rrlofi tlternn irrr^ulnr nnd iui(>erfr«t rla^tir proi^t-r- 
lien Ml the hi^hr'^t di'Krre. TIm* top ati«l bottnin >ur 
fiM-c* are raeh formeil of a thin eimilar fhwl <d in^tal, 
wiiii a rutrrow run brnt up around the f<!pe. In i»rd* r 
to (fivi- fl.;-xibility ».-veriil mnrentrie rorrniratioii;. art- 
formed os-»'f ^jnlTe thf u hate fa*v o-f the <Si*k, The 
rrliiipltij: iinil iKindlnir o|>«ri*Tioii<. nee»>*nary in tii.- 
uijiiiuf.ii-nii>' of tii«"-«. i-.>rrtic«teil th-k*. havt* a iiwirk.- 



effect U|>oii ttieehi«li<- uiialith'fi of the metal. wlii<-|)^ to 
Mka tnaiteta woneb ia Kanarallar of braaa. OaruaaB 
illrar^ or aouta abnilar allof vail biwwD lo hm ovlf 
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impf^^Mtly <»l«»tie under tbr iDcwt favont>J» eocKll- 
llonH. TliV ni«'tAl miiirt nrijriiMlly Imi mttn- or iu 
« M>(t mill niin<>iil)*^t rtmdilMHi in nnli^r to wittistunJ 
tti« «(>mi)F»>li>lC >um1 iM'n^htiit n|M>r4tionf>- Tlmu^ pnr> 
tiuliH whtrh ftTf t>tretrhtHjnii«J runiiirpM**!) t>y tht> [iron*iu 
li^ttue MilT**r and lUdri* t*lit*1lf nint lltn rtiklitlit*<) tUnk u 
j>ernieii(r«l hy n iti'i-t putiiitlfji ami irn*Kiilur xyittfiu oC 
iiiienMil Bir«in». The arntiii:«'Mi<*tti cif itKtl4*i'iilHM 
umloublftlly II Intclily umkIjiIjI** uiH*. t1 it nut Aiir- 
pritiiiiie I but liinff, i|jiti*uii1iiiu<ms Hijil iiii4*X|>cel»Hl 
rlmiii:m takt* pJwe in lliv rfutJiiip* of Ibe Ofi|Hh**il Ui- 

In IMM I had f>rciuinn t<> deMurn ti lui^tiHinwniith 
MuiUibk' for umj- mi the kitc!» rwently eiupluycil bjr ll>e 
Wtrathrr HuriNtii in uiakin;; nrrini obMtrrntionit. Thi* 
liuiitiDt pi>«)iit)U* fonn of biir<»UM'l4-r of tJw nnrrnid type 
wiw Alt ohvlnnn iifci^kny. Tti<« rnnniilprntinnn r»iit 
linrti AlMkvo |p«t tiii* to »>ulifttiriit*> >Iih>1 mi pliiri* nf iwu^t 
lur ttM> VACitiini ^N>x*», nnil n |»n»lnuiniiry flTort wan 
lUA*))* to pniflT if p<ifcKilil(> by tlH* n^iiliii hroiiifbr onl 
hy Prof. lijiniA. MHctiunirul ihtRiMilUfM In »Hriirliiif, 
a MilKfftrtory fiinii of Tv><i>nl|iiir AiMToid on tbPM> IIih*h 
fiirriM Mip, ImWfVfr. toali»nO<Hi itilx Hit4*nipt nr ib>*iliiiH 
ftnd fiilopt A cy|»« of lnr>Triiiuent vluilliir tn i1m< w**!! kiioun 
RMth*ri1 tMirtiterApli. Thn vucutnu intx*^ wt-rv iiiinl*!' of 
(it«vl tiii4TeAit uf viiinpo>*t(iiiii turtnl. TIm* |M<rr<>niiHiii*«> 
of th*»»* bAn:iiii«'t*-pt. Mlibotiirli bfder cfiir'Mlly tlinu 
brANii iii(itmii>rn(tt. hiL« iJiiui|ifK>itii(-tl my tfutvciiitioiif*, 
As Iht^y buv<* exbiblle*! ocMi^iUfrabl*- afler t-nect. wliiuh 
X HUi KFill ruurinrtsi in ilnv priiaarily hukI larKoly to the 
iniperfecl eloittr proiMTfir* «f tbr lKHi*tt liH'mwlvM. 
Bi>m of diuall diAnM*tiT were iipontsarilr AiUiptcil, but 
tlitrvi* anr jiift>rlor to tb)w« of larsctt liiAUMtit^r. In 
tKtrt of thix ytiitciiimt I Ami a vrry nitrnitlcant itoti* in 
Dr. <!'hri*«t'» |>Ap«rr, p. 44tt. «tAtinfr tliat tb«) nft<*r ffTort 
jn 30 bAminrt<Tr» of nfMM'Uil itiako aikI lArp' t>itt* lliom- 
Iatip* 15 not vtutMtK n> t<H)tiMi nt Kew, wam m» rvroptinn- 
nlly «iuall ihJtt b«i fiHiml it iH>i>i-)k>Ary to iunlti|i|y ibo 
Aftually ob»*pv#Ml <)(T*irtA by *9v«>n in nnior to niAk'*' th»» 
DlCurtfw'Ktmllur In Mw to 'corrH»|H>nillntf iv»nltM fmin 
orUliukry an«*n 

In eooeluitlMi; tbc^e remarks att*>ntion K oHilfHt to a 
MrUllu MOUrce of error tu Imthiu anemUU ih»( <loet« 
notftpprar 1u buve \m*vu nM<iiTioiH*«| httbertu. and. if 
noc uocioedur iruanleiJ lurain^t. lumy buvv an appreci- 
able HTeol on reeuttit. Any nuiJden eliituce hi the uir 
prnMire iiiuler the receivt^r i:if a pump iiiifiitably hmlit 
ur 4.MM>ltt tlie (ran ilyiiaiuiuully. tn cuii-r<|ueikL'r of which 
there Is u tuudt pronounce-i and real "afler efTrrl" in 
Ibe pressure of the air H-ithtn tlie reerivcr. In luy own 
exiierieiioe I have been very irrratly vurpriied at the 
>lovu»tt with whieh tl»« itam ARqiiire* its HtationAry 
teiiiiM'ratiire an<l the iniurnitmlr o( thin effect ud the 
rr5uUint; MtJitiouury nrr»<)urc. The nUivr rate of pre* 
■iin* L'luinRe aiU»|iirtl by Dr. Dirce. luiiiiely, nne itieh 
in flvi» luiikuteit. in aJI protMbiftty elinuiuitni any error 
of ihix kind, but the |iuitit i» not inontioniHj, Aiki] it i% 
}u*t poeuibht thur the ri>iiult« of the nhli^ oltMer^'ntluiiA 
anil of invontifiratiou* iua'Ip without du«i mi^ktrd for (hi* 
efTei't tuAy btr iinni««<rhat tii eirtir In o(MkMH|iieticc ^ 
Monthly WiMith<>r K«'V|«>w. 



OZONE AM) TMK l-HKNOMKNA 



OF 



A STIIOLLKR a|H>n the »e« benvli ut niKht, After a 
Moriu has ocedired, will noliee that the atuKmphi^e t» 

{lervaded «llh a punicent oil or and that thpen^t* of 
he wavv^ are Hlii;litly illuiuiiintei), while itliniiueriiiK 
lit;lilft Hit uvfr the wAt«T hke Ihfal wllt o'-tlu^ v 
Whtit 15 ttie ortiriii of thew ? To what eaiiM) tiiukt km 
attribute thiMu Y The qae*lion i» very eajiily aii«w»>rv«>t 
when it IM At|uefttion of thi»o aiiiiiiiitrulpsi, tluMH nilcro- 
neonie " hiiup* of the )iiM"thnt th** *M*eitn t-iHiU»*** hy 
iiiillioiis u\mti uiillhMis, iiri<l that tiiany h iMVittator Utitt 
met with In ri>rtaln purtrt of the Attanlh;, eupeolally 
ckfT chef!aA*t of liiiineaaiMt toward thet.*-aiie 

Hut let n* filter thi* Itimuioii'h WHt»T uml if we do not 
mireeii.1 in oollectitii; any llvintr l>eii>if carrying' tlt« 
pale l4[ht by which the wav«wi arv illuminated, wc 
MtuiM Iw very niueh perjdeie*!. The nututiuu of the 
rpteMtloii. h<»wifrer. i» very oiiuple. An>.l mere acutdeut 
haft leil »H to find it. 

It t» from the oxone found in the air that w« iniiot 
<leiUAud (lie key of the luvNtery. I>*t u». in faei. take 
aolow'd kIiiw rylinder > Fijf. '2, S*<>- *ii providit) with two 
OMIu and DM it with air or ozouizevt oivgen , anil then 
lei 110 add Iu the latter about a Uftb of lU wIdjuv of ftva 



WAter. il ve pliwja the npfumtuN in darkaew aad 
idiake It enerseitcallr. wa ultall obner^e in cbetubea 
hriifht litfbt that will |»erfc|^t f<»r ferernl mtoikI*. and 
whielu hke that of the wavett. will dihaptx^ar atid afntin 
exhibit itself u|Hin a new airltatton. and Hnally Tanliih 
cM>uipl«tely. 

We can. If wr wivh. (mtduee a eohtiuiiouN hinilnoft- 
ity by lifting; a water tromp lKi|C- 2. No-. I and ih and 
arrangiii^t the «>x|)eriuient Hhowu hi Fitf. 1. Tu the 
li>(t m the nxone (ce-nenitor. O. eouHi^liuir of an entirely 
new ApikanhiiiN, anil whieli in neluafcHl by a transformer, 
y. The iroiiip. K. i«nekii directly into the f>zonizer the 
air led by a eon hiit, The li^ht pnidiietnl hti<* i\t 
<»rltfin at tike snrfnee of M'paratlon of the cuiev ^ak in 
clearly »lM)wn U> Fig. Nom. l and3j, at the |3olut 



SOME THOUUHTH ON RKTAKl>l.N«j J ilK 
CHANtiES OF iHJ> At*K. 

By Albkrt Skitk, M I> . McMinnvilte. Teiin. 

In the Kludy of living fonnti, from the protoKoa lo 
the mAuutials. and from the pmtophvleii to the weed 
(dantft, we t^inl ei'rtain ehnni^e* ainl condition* ehArae- 
terlKttcof old ace. In lhi> hniuAii *nbjeci the prinH' 
pal clmnii:e« which we iKtte are atroptiic and 4te(rei»enk* 
tlvein tiM'ir nature. The mit*cleii aiid cIaimIii are the 
partd more eii)teclA)ly ihvoIvihI in «ent[e Atrophy, al- 
thouirh other fatt part* i\r** nlTerteil tn M»tnf extent. 
There ift a di(iiiniiti<m in »ite of the eellubir pleiiiente. 
Ilioufcb without iiirolvtnff any etifieutia] eluLUKe In 




Fio 3,-VAl<l»>rH EXPKKLMENTAL APPAKATL8. 

1. tiump wlih tkm taliM; t. <■•»*• r^lmiUr- X •rdlmry t 



wherfi the water and oocnne eorae inttt mmtaet. The 
water pre^frveM ItK litcht for tire or nix n'oiikU after itH 
exit front the trnnip, ami may be nillts-ted in n lank. 
When pro)eeteil U|H>n the tinor. it fallx in a Ktre«m of 
Are ai))) ftpreaaU vapor* of a milky lupect that are 
ftoiuewlmt atialoAroilf* to thiM-*» of phoNp)H>ru«. 

ll therefore re«*n ltd from th**** exrM>nuientii that, in 
the abM*uc« uf antmalenleft, the pho»phore5tpenpe ol 
Che iHWAti isdue to the actfcoik of oxone 

What i" the fXiirt cr^n^e of the pli*-nMiiicnnn • 

M. Ftthriir. from exiterlmentM made with water oiilv, 
oonL'ludei' that the luiuliiohlty Ih due to the energy 
abM>rb<*d by the ueone ut the time of it* formation, hut 
ounfL'f«M*% that he know*^ of nothing In the way of pronf 
or pmbabiliiv lo ounport such a hyporhwt*. There i» 
nothini? in ttiie. Tlte luminwity pnjdooe*! caiiiM'd 
fiimply by the rnerKetie nxidatiun of ee rtalii nricanir 
iiubttlane4*» eotitalneil jn the water. Kv^n willt very 
nmeentrateil oxone. pure WAter fgiw* to no phe- 
nomenon nf phovphoreMNTire. 

Mtik. urlnl^ benzene, thiophene. and Alcobul K^ve 
Hmi with oM>ne to phenoiiMina that are iinalofin^Utf to 
tinpie which occnr with water. The briffliturss ufthe 
hieht pnxl<iced varnw with the nature of the bodies 
that enter tolo reaction. 

it is InterMtloir to luake evident the very enerjcetie 
and (Hjwerful actloti that oione eiert* u[Kin impure 
water, at a litue when a tlearili of ^lirlnn water in en 
tire Tranoe. and e«|MH:ially hi Paris, U oautilnic m» leffitl 
mate an excitement. 

The purilleation of water by incutie will probably hp 
the -iduti<Mi i»f tlie crave pnc^bleni that in i;ow occupy- 
lott the atteutiuu of our hy^ienltfl;^.— I.*a Nature. 




Flo. 



I. -AKKAMIKMKNT uF APl'AKATl 
PUKNOMKNON uF THE PUUdP 



>* r«>K TIIK KKI'K»iIiri TI(>X (IF THE 
auUKbC£>Cii UF Tti£ OCEA>\ 



their htracture. The mnMniUr flberii hemiDe fsmall and 
are mid to take on more unifnraiiiy of while the 
*-phM'ii and tymphatic fr)nn<U nndertco a reinarknl^le 
iliminutlon in weight and nlze, which Increase* ah aiee 
Advancef). There t* aIko M>me Mtrinklnte In vohime of 
the iflatidular *>triicrnreK of the ilitreMivp rrAvt. Wher- 
evc-r fat him AccumnUtrtl it ^radiLAlly wai^ler) away. It 
id naid that atrophy Iwylim to take p'lace before dfireii- 
enitlun oommen<HtH Piiciuentary and fal(> inlUtra- 
tMtiiN »>f tlip *>l»*mfiitM are (Nnninon. a* up*- «!»<» eah'iire* 
wtM inrm»latloiiH. A* an Instance of the loeation of 
th\H fatty deicetveration. inuM'uIar flbent, buih voluu* 
tury and Invuhuitary, mi;;ht bi- menOonetl. ll ii alao 
found in blood-vewM-K e^iMMrially the tennitial arteries 
of the brain, and to wtue extent In the nerve eelU and 
in the |iare»cliyma of lelamlitlar oritanK. Pi^rmeutarv 
inflllraliou. It Ih clAiliieil. Ik not no freouentl) met witn 
AM in fatty inlUlratlon In the pin«aJ Eland, in lifpx- 
mentH, eartiUipnf. tenduiif<, and the walls of artrne*. 
cak'areouH de|KJtiitfe are common. In tlie brain and 
■piiial eornl thr neurog^lia iiicr>-aie« until it frequently 
prrdoniinattrv over thr iMfvouN i*li>iiu>-nt. and thfi-** is a 
tendency lo the deposition of amylaceon> boilie« lo 
tliew partii. The fatty elenientif of "the brain are dim- 
inifthed, while the u titf r and phot* p bur UH*are iucreawd 
in ipiaiitlty. The hftuht and weiuht ttf the body u<i 
ACCiMint of thew ehanirei> are diutinihheil. the Imdv aa 
A whole lieinp shorter and lighter, while iin individual 
partH Are al.to letotfiieO in Hite, Mith the eioeptiini of 
the hejtrt ami kidnevH. The heart, an a rule, in hyiier- 
truphied. white the kidne>H are at leant the Mtze tiiey 
were In middle life. (*hanire« take (iLare in the skin, 
rendering il dry and wrinkle<l. the hair becnuini thin 
and white, the teeth ilrup out. the IkkIjt bends. These 
I'liantcett induce a iri^neral decreaM! in vistir : the {M>wer 
of the iiin>cle* is lessenetl ; the c^nubuftion jcnine on In 
the botly is diiuinishc^l, as L« shown hy a decrease in 
the amount nf rarboiiic arid ca> exhaJeil. The vital 
ca|>acity of the hinfc* i" decTeA>-ed. altlKmsh there Is a 
qnickeinnir of tin* r*'*iiinitory rhvtbni. The ptil»e rate 
risen, the secifiions are iliinmisne^l. and the (piaiitliy 
of urine is \t^fK Such. brieHv stnt*»<tl. are Miine of the 
characteristics of r>ld aire, '1'hl* |terlatl of life Ik u»or« 
llabl» to certain dMv'aHHN, m*. tlms>f dne to arterlo-ecl«- 
roeth, to certain fornix of rlieuinall»iu and trout, and 

•OOO. 

W*hat produeet> thcM* chaner-* in the body which 
driiK us down to the trravr^ In there no wav to retard 
or prevent theiu ? If wr e«iuld ubviAte ilinu even In a 
nieA»iire. how Great would hr- i1m> tieiH'flt. and with 
what rejuicinir would the eariirs inhabitants hail the 
diseovrry, eviMS'ially thoM> auiniif; them who have 
befrun to enter the ihmlow* which iratlM>r aliont ltfe*« 
evMiine * In the cycle throiish which a portion of the 
material world revolves, from the oriranictothe itior- 
^anir. from the living to the dead and iMick atCAln to 
the linnff. It wotild api^ear that, an ohl aire appruacbea. 
the material of the animal i>o^ly take* on more and 
more the rtAtfire«>f the inorpink and hiwrncH imm 
and more akin to the mineral world. When an indivi* 
dual btArtii In life, he Apiwtint to be endowed with a 
certain i^uwer or Ability to maintain his status in the 
llUrhly oriraiiizeil animal world, and to rewist btrfcely 
the tendency of his tissum tn beeonie in their chemiCAl 
nature more nearly Akin to the iiiineral klnothjiii. 
What this pow«>r consists in I do not know; Fmt It 
>eem< to be irreatly impaired by A#re. Now. if Uy intro- 
dueinir inui the ImhIv rertahi aicentM which iidtrht ren- 
der the exceM of aoeiiniuhititie' inineral matter m(»re 
soluble, so that It could l>e more eaHily rltmiimt«Hl froiu 
the body, we inleht (ret rid of <Hie <'l«iient that contri- 
butes lArtfelr to the detertoraltoti and dcKfiieratiofi 
that come with old aire. AkaIii, all anhnAl And vtt^ 
table tlMUe* vben youny poMeee In a Urire uieAaur* 



19278 



SCIENTIFIC AMERICAN SUPPLEMENT, No. 1302. 



Jaxcabt 14, 1899. 



Uii* rMUtJiner rtiwaril Ibv ch*iijr^* thiU take xtknrt* In 
M-iiilliy Tti«'ii uity wouhl It iKii hi* a fi>iuiihli* 
ratioiiiU fi*r iiiMxt* nr>* n|»|ir>iai-hluir xU^ |it>rtiMl 
(if Utf «'li*>i) hhkHh rltitMt^*^ U'bTin (o iri.tk;«t tlti'ir A|i)M>ar 
tutcv t'* t.skf At* noiiri<|iiiifiil Mhly tU*- l^n^\^t'*, t»r yoijiii: 
•iiliu.-«)*< :()■<] rHtcvtubliMt. fiiiil ihi^rvliy kii(i|»t»'tu«-iii thi'ir 
wmtiruie |»*»wer<jf rvi-lanoe wlih timr nf lli'kt**' orifun 
intim wliHi contain it in abuiuLiiiw r Aoil. nl<Hj. 
now hav«) a iirtKrew* of (rraliii^ ir»-rhiiii ill-^fam'tl cxHt- 
ill lM>tiv of dm*-*nMit orintriit of t In' iKwiy w it |i r hf 
MrvKluds tif thr ciirrr«|Hjiii1iiiir onriiiN of niiiiiwl 
bmllen (and I 1)i*lii>vt* with numi* wliy 
oiald bimrdc tint Im* drrtro*] by ailiuini»t«Tiiii; tU'v 
quioUHwiMSP of till* iirfrnii* of youii^ ami lip-Altliy ntii 
■unU to tlHHH> «li(w> ImkIi^k Art* lM*i;innins to *.tintr tin* 
•ir«*rtH <>f met*, aim] m timf WAV furnuti \U»nu nriilU'lAlt>- 
with tlH> |KkW<*r to m*ii.t IIm' oi*i*ri«ajrlitii4>iiti) of tliiiK ^ 
T»o or thri*i> riiiif^ a y^nr. for lii»tAi>ri'. ml«rht ail- 
nilnr«tpr rliit> fiv«tnM'nt fur a ir4*ek (»r two at a tiitiM ; 
Aii'l who rAJi Kiiy tlmr we mlirht not n>tAnt In thU w»> 
thi' oapturvof liff^'M Pitad^l by th^ ktnjc of thr ght^ and 
ftcytlier— Mrdk'ul K«xrfd. 



ANCIRNT TRKPAXNIXO. 

TllK eurlouB piMnni nf tn^iiannlnff— that K <>f rr^ 
inoviiMc Aiuall |>ii.vH"> lit )iori*> fmi» ih** Uviue h*»rtd— »■■ 
r«ry aikoiMkt and wi.iciv i.|irt*»d, •'Jiy* Natun*. In luo 
mvutly iMihlt-lit^l iwn>k. " l*r>*lii''Jnr|r Pro)it»'ifiH," l>r 
Miioro haii devoitst a rlutiirtr to " Pr^'tiMnrlr irfpaii- 
nlrif? and (^miiil luunlri!^.*' A^Niiit ih** wiiii** iliiic. 
UfK H. Mulbot and K. VenK*Aii [Hibtl^lttnJ in LWiithrii- 
iMdocii* ilottii' vii I a riM'iuuir on ftir* l.'tiauutuM ami Itir 
tri*[Kuiiitne of tlit^ skull iu tiie AiiK»«. Tbv I)J*^Ih*I- 
Aiir^9. " Mountain* of tlir ('wlani," form III** touthfo-xt 
border <if tbf Alp-rioii plateau ; hcrv and in tlif n«<iirli 
Ix^rintr l>jrbt>l (.hr-char in the renter of lre|HUininK^. 
Tlir lutires an* <inrpfuliy dwcTilK>«l ; llirr lK-lon(C l^t 
Itir Heritor «t«tni ; a i>(>rl (on— pwliam an«>-«i^hth -ati* 
fair : thii» tlit* 4<xt*-ruiil. a> well il* ttit* rmtiial, i^liarar 
trrs »hnv thrm to ho n konKtwIiat niiml ponpl4>. TIh^ 
UH'thod nf tr^imnnnif im Vfrv (iillv ito««*ri>M<d, nnd a 
natir<i <to<*toT fihon-i>d Dr. Maltint a vktiJl with <ivit u 
*htnm f^irrular ho|t>ii, two Klit*. and a larei* im'tiular 
nrlAco, all nf which )uui hpi'-n jijrnvM) when thi> nutn 
wai* aJlvo ' The »knU. th<»nith lakfu Inim a ir^atv, 
wai> kt*fit hld^ten. atid it 4>vhli>iitly wa*- uiwd a* an t>v- 
antpl<' by the local dnotore. Thi> oiiiliitt>la*>ti<^ Krenrli 
doctor cays "Thf t-hanulibs rv«p#rtiln»ir [o;nli«, antlon 
lio prf>(«&t will rille tli«*in ; rt>»> low nf ft«*)i*n(V abme 
ean explain thin profanation on th4» |>art of <Mir trv- 
paiiikt*r. It it the Mittke wrntinlevir whirh ha*t levt to oiir 
pot— iun «>f the specimen " l>r, !UaJ)>o( «le>«ttri1>e->< 
now bp aecjnirei] Ilie sfMTiiu^i wlilch Id tM>w in the 
MuMam d hintoire natnretle in I'artK TIm* luditen 
havr nwounip to trrftanniDg' for bluwjt irr wcHindx tm 
the b«ad:it doe* not matter how Ihik befori^ the 
blow may have been in^*'*"* *>nlv a virk per«nn ran 
rpni4*mb<ir tluit b<t luu luid ow*. rin* o|teratioii im by 
lio mpAii* n iiorem one, m* t\w penfrle have a rntwt rit 
luarknhli* r«>rnpemtlv4> 0(»iiKii(iitw>n. A wiHuan. tired 
nf thi> iiiM]nk;>-«t yoki>. haii )>ei>n known to rail in ih^i 
«*Tr(t%'k of ii Tn"'|'.tni<iir n» ortl4'r t'» pr^ieim* n i|li-<iri»<» 
from b«r kiuobftUii by pruitiKniie a picc* of Iut ••kiiJl, 
whioh the aarmed Imm beeti brokan by hU ill trvat. 



THK POWBR t»l' \V(»or» SAWS. 

VlU>9. O. U. t>oiwiK ha* reo-ntly nttwie K»iae lefit« Id 
oriler to dntrnnine the |Hiwer rrvpiireil to >lrive wood- 
waffkiiif mopbinerr at the navy yanl in Washlnifton. 
With a (^rrnlar rip-«aw, htche* iu diameter am) 
rnnninic at revolution* |»er miuut<* lor H.NJ)> liural 
f««eC p«>r luinutei aihI rippint; ^ea-tonrd bard oak 7^^ 
IlichiHt thirk, with a feed <tf U> Ut'i jtcr luinuttf, IH H 
iuechanli*al horvt^ imwer wo* u*e<l. The luot^v aiiil 
Daw Hiniilntc lilt4> anuirtHt] 'J I liorM* mwer. In oilier 
tvHtg with rlivKAwnof inehew. 14 ineiii>« and I'i inchra 
In itiatnet^r, an*! at vurymK ii|ie*'<l« ^nf (n>in I.VM to 
SifNNI rWOlnt|oi)9 ]H>r minute, thi» uieetuintrAl horM> 

KweruutpQt ran(r*^l fn^m a« to "ti hnn«»^ iww^r. A 
ni)-Miw runiiiuic at I<H> r<*rolutionH |>er minute lor 
8.017 lineal feel (M-r luliiutei n^piireil fi> 4 mi'chnntiiil 
liomc-pawpf when the motor wa» rtitinintf tille_ When 
rfppiuff Muwufli«Ml a5li itirh*^ llitek with a ft.Hnl of 
0 f«at por minute, but 14 H hor»e fK^wer wa*< rouHunit-tl 
In rlppfn^c yellow nine 12 tnclit^ thirk and runnluc '3i 
fart p*r minate. Iv horw p'>wer w noiuumcsl. A 
contraat was alTtmJisl by tb'* work dfine by a band- 
aaw harlnir a |>iilley 29 inrhe* in iliametrr and riiruiin;: 
480 rtrolntton* per tuinute. With a liell pulley 1'.' 
lluibM in iliameter and iiM!h«M faee axid with ihe 
motor b#lted to the »aw Mlutft tile mnlor c(HL»(imr*il 
0*0 boTM power when mnnintr idle. aiMl but I "A hon*** 
power wKen rlppinff APaftontHl 4Mik 3 inehes thirk ainl 
with a sp*^ I In one rftjM* of feet p<<r minute and iti 
the other coM^ of 4 f^r p«>r minute, ttM dilTemnce 
•pMiI apparentiv makluir nodlfferenre in the rxifuunip 
Ikw €if power— lnilu<*trii*t uml Iron. 

Schwainfart, In Bavaria, in the M*at of tlie lanre*! 
nMlJilfiirture iu Rurape of iteel balb fur blcyrle t>ear 
Inffn. The two fartnn«a owdcnJ by one flmi there pro 
diMW annually -J.OiJik.UQO (rrr-UB^ with 000 nutn working' 
ten Immip> a day. Kitir»r a fient* r<inipetitiiin ha» 
tipruiuc up In thlN tra^le. owinjc to the tjirjci* prol'ita 
lumte by thl« Urm. a* will be neen front the r<i||(in nii£ 
flirtire* : Tli« fae(4»rleA for niju.ktnie M«»el halU in iter- 
luunv iurr«a»ed from live In I>ft»ti to twi>ntv Hve In I"*:*? 
and the priMturtkoii ni*** from I..VMi,iKiri u* 4.riiM,<»(Ki 
fp^y**. The factorlM tn Frano* increivMtl in the hntuv 
(tine from four to fourteen, and the pnHturiion fniiu 
.HM>,<NN) to 50IXU0U f?ru»a. Thine In Kutfland inrreti-enl 
fpiiu four to Mereo faHorir*. atnl the pro<li]irlion froiu 
nO^OOO to flOO,0» irroM- TIm* weekly hour- of bibor are 
aUty, dxty'six, awl Afly'twu in llenuanv. Kranrr. am) 
Bnataml m»nectively. I.ately, tcKi. the rniti-il Slate* 
hofi ex[»nrtotl »teel ball* to (trnnany. am well a* to Knif 
Ininl. whii'h ha* jn»ni>uii|y AfTe(?ied Ui-riimiiy » ejiMirt mi 
lhe*i* ««nnitii>Mlttie« to Rnjrliiiid. lUiil lining to lh»ov*>r 
pi>N|nrclun, prion* have fallen hv iM'r i*ent., while 
inatMriaift aii^l Ut>«i-r, etc. , have rWri liy W to 4'.> |t»>r 
e*nt. Minee iMUtl. At pre«ent. 115 |M>r rent, of the ••te*<l 
balk am ummI (>ir bipyrlm. ho the ftitiir^* ol the trade 
dap«ndB ureatly on ilieir ntdimtloii imi well a> for oth^ r 
niMhouieal pur|wi».<^ aiul mai^htnery. Th*- *' A«t4i- 
luutiu'* Steel Hall ComfMiiv. iii Sfhweintnrl. exnorleU 
$35,000 vorlh 4d iitc^*l balU to Knuland iu lr«7. 
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4iilb'<i w • Aeil knnwii •ulhoHtt 
• «i ■ii«L'K aiL nllA AUrfc Ik tu» brrm 
' .t<it ti<t tU.- |ia«l l«i«t|-l!«v jrwt. 

1. HI iitK imiimnMl |*«»UilipUti'M«. 
bcrUt at hotii* Ml iIimI. mai lit* 
Imwii ftMt- u> L*it%c« muijr rtkiiMr Mxm* 
rr. Ill ilirtn. MMf itf to *ttt» ka«v 
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THE I)OWA(UCK EUPRICSa OF CHINA. 

Thr recent rT«tnt> which hiir«< jiffltiitMl thf rrlwctial 
Riupirr havr dr*w-it Ationilou ifiiit f|iip«»n whu iiic^ft* 
than <Hi«f» Hak tAki>n a |ir«>pon4l<>riitliiie |uirt in tU» 
political A(Tuin> of h«tr oryitnlry, 

0>ntrAry i«> tlii> K^iii>rHl opinion. Ilw ^mpre** »*• iwt 
the ni(»th^r. hut hhuX. ttf Ih« youiiif eiuiMfrur 

Wtilow ot tho) Btup^ror T*ieu-Puift|f, wiio died in 
IHGl. Aft^r hMviiiif 
fled from th« 
cnpltal on the 
iMH>rn«cb of tlH* 
Aiitf)i>-t>e'i»h eX- 

the rvius uf i^iv- 
eroiuful duriiic 
Th« tuiiiortly i*t 
Tiuii; rhi. MMi uf 
aiiothrr wifi^ of 
the kinic. Inl87\ 
ou lite death of 
the »o v<i ri* i (^u. 
wifto had rrif^KM] 
only two ycariL 
vhfiairnin dirMTEMl 
the Affnintof iiCato 
dnrine t h >* nit- 
iiorttyof tht* acia- 
•1 •iup«>r(>r. smi of 
« brother of b«c 
consort. 

SUtctf thnt |M>rl- 
oij ithf lina fVVT 
ir'>v««nifd arcurd- 
htvt to iH^r whiiUL 
Hlw h a * forevd 
Iter will u[Hin the 
Tninc H Yaiueii 
(UBt»i!tlr>- tti f(»r> 
rit^rj affair*) vith 
*ji f iicTiirrtic di*-> 
tt^ulnatluti. rvlv- 
ixiit all itwt while 
apim tht^ adrlw 
of Ui H II II s 
Chanif. SImuv ar<i 
the a 1 1 »• 111 p r 
which tiavtf lieen 
luail to (iikder- 
iDin« her authnrl- 
ty mni her iiiflii- 
«nee. Prince 
Kunir. who dinl 
»<>iii<e luniitbaaKV, 
wiu of»e uf l»er 
l>ittere«t o p p ct - 
nent*. N«vrr hae 
■lie be«tu ac1uaJl)r 
beftt«*ii, aud twt 
«» « H p N e s of her 
p r (• It t i IT e hare 
nciver laMted long- 
er than one or two 

t^he hAf) fllwayx 
le<l a vv'ry hii»v 
life. :*he It w»^ 
who reliriieO diir- 
Inr llie terriliit' 
Tai rim: retM-l- 
lion and tliinnu* 
the last war with 
France. M a it v 
arc (he xtnrie*. 
lunre or Ifm^ iu>*« 
terlniiR, whirh mrv 
tnUl of her. In 
inith. Kite leudR A 
very «v>oluit«>d lif»*. 
Hlw*. hrrwlf. f^- 
It-rtr* the wmiien 
f»l the fti>veT»-i>:tr« 
h a r e in . — L e 
Monde lllastr(«. 



Ralls In t h« 

I' II i t e d States 
have a knark of 
fCetlintr endwnni. 
and t heref»>re 
have to be re- 
moved frniik tlie 
line. Various 
Diethods 'if Ireal- 

nM>nt hare beeti tricil for restonni; theia to u»rfuliie««. 
The lateet is thnt nf the Holland (jitiipanjr. of Pitl»' 
burff, who havr laid down a plant fur rutting off thr 
end» and ntdrillini; Ittf rmiU, A piifflment len^h t« i*tit 
(MDT t" rerooTi' any iiiarkmgpi dne to tlw- old tthhptateii. 
•u art to jret a irooil tM'arliiii for the i»ew onif«. The 
radA are rAllrH'rt»d ami nrrAitiTHd In rfftard to height, 
beinjc tcradeil !■* A inch In tk«t|{ht. •>> tliat they |Co 
lofcetber Wfll Iti lW track. Katl* which havn h^n hi 
■er^-ice for flfte^n year>< have b«wD tn*«le<l hi thli* way 
ADd pat back U> the luaiu track. 



THE ALMANACS AND THE WEATHER 
lU'REAir, 

DdhiM) the past few lunnthii the e<lltnr Ium noticed 
a nniiilM<r nf new»|hA)M>r parA4crAph» dlMninNinK the rel- 
atlv«< merit* nf the wMCher predictions pMbli^hed dally 
tiy the ii(Hi-ihIi4 of the Weather Bureau for one or two 
tlay* tn atlviUKV ani) tbi^e piibtlplie^l hy (he niiiuen.iUB 
"fanueni* aJuMUiaca," puUittlieil H«veral luunlli* ureveu 




THE lK)WAOKU KMI UK.SH CHINA MTKR A 0HINB8B WATBR-<X)U>R. 

a yenr in adrance. and void in Inry^ nuuibers tbruuich- 
out the country. The predirtmnn of the weather, ii* 
made br tlw* Weatlier liureati, are biutei^l entirely upon 

the <taify niApK that > how the artiial onnditi<Mi of the ^ - - j, - 

atHHHtplkpri', au> reporttnl hy rrltuhle obwrvcm throuirh- » absurd profuiidtty of the af>troU»trti>At iiii>th<K). but Is 
o«t the ooiiniry, l»nttM» oth^-r hand, the preihcti<Mi» ' ' " ■ - - i 

In the vaHouH ainmnac** are fiiiini)i*«l upon a variety of 
prhkcfplM, ainoiitc ahlrh are tlip followlnff : 

I. Tlie iiioAt ciiiiifervHtivi* an«l rathmal almanani are 
thoee that ooiupik* from the reenrds of iimny pa*t 
years a table s^iuwIiik what sort uf weather has ivro 



vailed raa»t fminenily on tba rsspectlve days of th^ 

year. 

3- The leA«t rational alinanacs are thoHe that pre- 
teitd chat tiM weather U mntrntteil by planrlarv 
eoihhlnatlons and «>tell«r fntliietioes. therefore, iiaeu 

!>reilkitlon» are proiH-rly Mid to be based upon as- 
roloiry, 

3. An intenuediale claSH publikhee prNlirtioait based 
upon the pruhabilJiy of spots iwt the sun, tlienfhvas- 

■iimiiiK it to have 
iH'en desnonftrat' 
eil that the sokar 
»|M>t» rnntrol ler- 
rmtrial weather. 

4. The li'aKt m>I- 
entiflc iiyHtem of 
pre|iarln«r the al* 
Biaikac prodlc- 
tlnns wfkM explain- 
ed t<i the editor 
luany years atfo 
by a ipentleiuan 
whose almanac 
iiwule the icrealest 

tin- ( ell ftiiifi ■ tu 
lilCh scientific ae- 
cnracy. Tliinfren' 
t leiua n n ta t ed 
thai ou certaUi 
days lie felt eu- 
dowed with a cer- 
taln ability or iu* 
spiral iun. These 
were his weather- 
inakinir days, on 
which lie »at down 
aiul with the iwmI 
a b • n I u t e ronfl 
deuce in the oc- 
curacy of his work 
wrote ap the wea- 
liter for the etrni- 
in;; year, contina 
iiit; at tlH* work 
Cur a considerable 
time until tlie iii- 
spirat ion eeeioed 
t4» 1 e A V M hi m , 
whereupon ha 
nereiwarlly stop- 
psil an<l delayed 
reii u 111 I n ic t'h e 
work until airaJn 
QlteiJ with the 
fplrlt of dlvhkft- 

lltNI. 

iKMibtleM Honie 
aliuaiiau niakers 
adopt a comltina- 
tUMi of the four 
IMeeeditiir met li- 
uJv. but, in getie- 
ral, these »eeiu to 
be the |_trinciples 
iWMt widely re- 
coifniird tii the 
liHtc rjuiRv predK!- 
tiitiis of the jJiua* 
iiary, eJict^pt oidy 
that In all caM>« 
the author* make 
frt.-* of a syn- 
teiii of ifeiieraland 
rather indeflnlte 
Ienni4 that will 
apply Ju*-t AS well 
to a lh under- 
slorni. a hurrh 
cane, or an earth- 
quake The warn* 
ini; "l»ok out for 
sautethinic very 
uiiUMUal about 
tbiv tiiue" is. uf 
courw, not a loe- 
teornU»K>rAl pve- 
(lictlori. and not 
nearly a^t deHnlte 
AS the r A 1 1 road 
§lifnbr>anl " l<nok 
out for theeiiffliMi 
when the bell 
rli-Kv." 

It mufet be ac- 
knowledire«l that 
the Weather Bu- 
reau has done wisely In Ahetaininir from any attempt to 
make loiitr ranftre preihctloiiA, luwtl u|kiu any ur all uf 
the fcmr methods above inentimied. The uirthudllial 
is actually nned in fl« dailv work has itothini; of the 

■th<Ki. but is 

baseil upon the simpltrMt ooiniuoii M'Hm*, The hoiM* of 
tike Bureau an eipre«-ed by <fen. Myer In lh*l itillcoa- 
tinuee to Ife our m^le^t nhit. naiuely. to mi ctlucate 
i*ver\' citizen that lie uiay take an Intelllirent view of 
the cUilv wenlher maps aaid learu to make Ills own k^ 
cal preJ iet ions. 
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In rijiiiiwtion with ioi4i>or«>lo|ry in tti-ticral. aii<l «i- 
p«»clAlly u'f;^fliMr prftliiTiourt. thtrc t* u [KjtmUr liMid- 
eocy to uiaHf n lili«t«keli (if thi- wunl • npiriKM'." 
Kn<>wt»-«ll^• i- ^'i»'in>' <lltitliijcniBln''l frvnu thf wtirid 
Af liiia^itiuui-'it, whii'ii 1^ (U'llnti, WtiJitt'vrr in iofru'itl 
aD<i trii(» iiMiv' b* cnll*^l *i*li*iitlrt<'. l-nt whatt-vcr u illotr 
leal nr iinlriir In ivrlBlnly nr-I n-M'tiiifli- A map nr u 
Mtrv***' tloit (TjVfM 11(4 all »^xAj*t f»|iMiui> ill 1h0 triji* lora 

-•■ifiititltr ir**<'tfrmliy. A cnt^tlmrnt- nf All thp |>Uiiti« anil 
imhiialH 'III ilif ciirth nr of thf -Tnnt tn (hv nky i^m^tl- 
tiit4"« a bioliicK'iil i>r iKi nhIriitiiit»U?Al <iurT«y ivnd 
Iruiy i^i<Tj:iUr. A hiTifi nf iiiai« fif th* Wtf-atht-r nr K 
A. M. ilnily lr a lu'iiMiIiik- lufliiirilnu'ir-.'il «i>rk. ntid tiny 
pmlirtiuii' <»f tlw wrnllHT iliiii ran li^ U^iiT^lly il-?- 
uilfM-d frniii thr«p iiui|i« Is ■ !^ir-i>tilU' prv^lit'i inn. Hiil 
a Int of iiri->lirtM>iiii tual are Miitl to bv dr^luor^ in 
Oaiii-v of i^oiinil ln|;ic and with a ri^ry InipirfiYt know 
1«nIki> iif r til' liiws ul nature air fanrltiil nt'iioiii* and iM>t 
■ci^nT iMTAiuf mn contrary to all iM>iaud know- 
Ifuleif. Scifurf ran not |M»«ftihlr f^n cvHitrary to iIm* 
truth. Umit srirntiftc knowtndt:* in HO Kiiuplc tliat it is 
taocht in lb* Khoob to th* piiildnrn. Thrm u ti'il a 
•Widof tlwMB nrilUim* w>io ntifiii) onr pabU<' trln'oln 
inw bw IWt bWB lkU|ti>t chat tho >tar> nod pliUK ti 
tarn ■» ioflomM* on hmnan alTainL tiu tbr oilirr 
llMUl,tlMn«l*aiMB»fl«hi*otatady tluit am no dilBmlt 
Him onlr * bun thunt am] Uoio to ili-vot4' to tlmu. 
TlMWIliiur. Hmm> pIvomk. twnillMl tIi.- mm; pniloiind 
4*ptlW W MiinM«>. bill ilmv am piiri'i'Tlv iti-i-<-«>ibln to 
•VMjr ImImI Mndriit. and a iviiiiiTv Ih ikn' iIik pro- 
ftmnd Mttran rxxvy t»nt»up eit-nt m ali and trill 
Im taiilM Ib our -rliimN Jit^t a* u** now tcarh tlwt 
wtatatlWMINlktiouti in tbi' iliiw o| tjohlK) and ithirli 
!• wren jrM cnuuight In th« aeuool* a( Tnrfcfjr and 



in iba piMMliuK line* iM han bad Id mlad the nvrr- 
•gaar aornuU Ainvrtaaa altiien. ooe that bell»ri>ii that 
t«««ndl«Mai« tour mad that • atnicht lin« i" ibi' 
rinltnt dintanaa batwmm two |n>ini«, wmI alt iIh- oilier 
axiouw and prineiplnof natural MioMe. On iln'oilirr 
faaiul, wr iuukI nvtiKnite the tasl that tbmv H qiiiii* an 
apimnnabhi pffTmltatf1^ nf Imman iMifl^ who do iHjt 
■empt ihoF prin«ipl<s. Tlinw ant tkiOM wbo can deu- 
omtrate that tba world in flat : llial tll»aiKll Aota aM 
ramlv* daily or anooaJly ; who lirlievt in M|1ia(inK the 
■iielik ba perpctiinl nMilton. tbr Kmly BMMor, and otiwr 
hiamBraitiim. Tin- {iiiiliiM>|>lu''r Oit Morvtu Itaa well 
(tjriM thin rbiM of liuniAinty an " |>antdoimL' Tlwy 
•HBamcnt to ihr trulli of principlin and furia that the 
raatof lh«> wnrltlnui ni»v<tr iiuliino' . tlM'v boluog to a 
dUlcrvnt part nf the nntrm* frtuu titat woriil In wbirh 
w» live, to a phu* wliera white la blaak. wbam y» 
meaof ixn. wlixt* a part la gnaWr tkan Uw whole, 
where tliae ruo> bMiward, wheiw the matarbil con 
troto Iba iplrltaal. It la onneelvaM* tint tl>« ilreutor 
UMgp liave ereate)! luany dlniluei ayai«iii> ol wnrku. 
am that the lawa whion obtain In onr nan nt ttt» 
milvciM do not bold iiood «««nwlwr«. The wl«o«e 
tlHtt we are Madjrimr M ibiiPly uw knowtodiw ot »ba 
prbMlplea and (be faota (bat Moait lo oar nwrt at the 
■ttlraar, wlwre ilae "•parajoit^j'" are entiray out of 
plaee.— ftoMli^ WnitfiM- Review. 

THB BtmStt WBATHIta BOUAV. 

lit tiM year UW-Of tti* Brftiih fnrwuitfiw aaorad a 
onMitlatenieecn inM|Mraeiil.orib«lr|iMphaaiHhpar 
tial auaaaw hi >T |>er neat, of tha oaaa^ paniai laUoiv in 
II ntraMit.,and moinlala tailura In oaly<par oani. 
'•doMpMa lamaai" ^ paHM iiMaNa."*>d "jaaMiai 
fallntB," ana mmo laknia^ «rhiab ana not fbllr Mkni. 
HMM^ta It iaalaiad ibat paiOalauMMi uaaoa thai th>- 
IntBtaal tna a a iia t i l at man tkaa lialf Uw pliim>< of 
iilKallaa in tiwittitiWteiinvthni, ah. I a 

aiadlar InltrppflatlMi b to ba apnlbNi to the t^'nn |iar 
tial in the aaaa of the lailnm. with >a<Th nn ■•tplaua 
lion it nnal be admitted that lookini; to tin- dimcQlty 
of tfaoniobloni InralTad, tbe lunilt in htiihly umdilaMa, 
•an Toe Sootaaiaa. 

To the nntmlnad otaarrar tbe weather in linKland 
•eema to be made at a raoineol'* notlee. while there U 
no iMMe or JnMlee In li» lilatrlhatloo ; and IbtHwh 
theae (ofMaalit only prorew to olve a tew Inari' warn- 
ln«. that wmmliiK In often well worth harlnff. It l» 
«nrloaii to notice that tome distrleta leeiu to offer a 
luiieb harder problem than uthen. In thin re«|>i>c< 
tbe palm munt lie eirvu to the went of Heutbutd. 
where ootnplele auecvv^ i« allaiiieil In only 47 |ier eenl. 
of tbe caenk Uii tlir other hand, ilie (rrmteni evrtainly 
la In the Mouth of BoKtiind, wheie the furecoate are 
coinplt-lt'ly ■iiKn'fB^rul ill 40 |wr eent. of tbe man. l>iir- 
Inir tbe lAit Ifii yeAr« or no thuce lian buvii a itiitclil 
but i)rrt>-|iUiiit' iniproveiii«*iit in Certainty. Tlw iiii- 
proveineiil uuiy b*- naid to havi* takmi tlt«* form of the 
oonverniun of partial mMcm> into coniplcli' nncncrM. 
and dnrinff tlut tai«'. fonr y«'itni tltc rtM^ord of coiupkte 
aoorauea haa bct'ii jilmri' tbe averatce for the wlHfli* 
narlod. In nr^ard tu ntiAt i* perliafei its iikmt ukuIiiI 
nmctlon— the laain* of witriiinjr* of italwi— the olBce in, 
oa mifcbt bo aqtpectad. a utiil nMitv cfrtAhi ti|i»ti>r, 

or the total number nf wariitnir> luneil, 447 In all. 
A7-7 ppriMint. were Jimtiili^l tiy Niiln^fH-inpikt itaIm* aitil 
*_':i H [TK'r i-piii- by «iili>i-i|iii'ui i-tfiinif wIiiiIm. l»-r«viiii:iinly 
~j'.i|>i'r I'' nf. nut jiiHrirl,'il, Tlii^ ix ib** InAvHr {Hrrt'tit 
41^*' of tAiluTH >>t ACt^iliiH,!. ;ih-l til'' illipriii'i-iiii-iir 
wbicb ba*- li^ii rfT**-t'^l tiiHy t»" iciici*.! iiy th^ fji.-i 
that ill 1*17 Iti'i (M'f I'ftif of rhf -irj MHtiiiiiir'' in-iii'il 

fnlir rni'-' tllTV W^TI' 
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AovmnnL 

Hv Viviax B. Lkwk*, Prrtffw IP ftf Chftnlftrv. R.i>.a1 
NaTal ColiPin*. Ur**'''i >* i.'li lirlivrrrvl ^oM'tijlx-r .'1, 
I>*iw, bt'forv tbe M'ificly of Artii and pubLinlled in 
Ihi' Journal of the Society. 

At a luiietini; of t)u< liuyal OaUin Soaittr in Harvb. 
IM'iii, Edmund liary. who waa at Uiot tlOM ^rafani of 
rh<<iDi>trT to the Hodatr. Ant dawrlbad aanrlaaa ca« 
anil einerimenially doiuonatiatad WNoaof tta more re 

iiiarkablo |>rntiertl««. In Ibeaatamn oT that year, at 
llM' Hrimul luwtlDiror tbe Britlah Aaaoelatluii. be mul 
a (K-iprr upofi it and the method of pruduetlou, ebow- 
iiiK that wiMU tlia matai potaaalutn waa made by l>«»t 
ins a mbtafeof oaMaid tartar and rlnireutU la a lanc>- 
iruQ botUib * Maak aabataaoe wa* fnMiaeolly fornieil 
wltiab Ma fa^llf daaaapoacd bgr natar aad ylaMwl a 
fpu«itfAinMirliaaiWMaaitrlMa, butvhMi ha ai 
that tb— iliiliiantil HHatbatotot iiydfoaco. It waa 
in tMaHjMr thai Oa awthlirnillltatl oiic that, fruin 
ihi hiflfciy Will wblfHiifca nawjaa tiiiiii ii in nw 
tact with the atmoaphmk K mm admlrablr adapted 
lor the pnrpow nl ATtiAeial Hgbl, if it ooald be pro- 
diir»l At A nuffli-iraily diaap late. 

'I'W'iiity yeana i<la|M<d after DaTj*u dbeoeeey bafora 
any Important midiclnn waa laade to oar knowladfe of 
aeetylene. and although Qnet and Boettgor iniwle aoma 
olwfvatlnna on tbe rnrnatmo of metallM aeetylldw m 
ll|i>7. It waa not until Herthelot'a ehuabial reaearahaa 
ufion Iht* ooinpnand. exteodlnic Irani IMW to 1M8, tliat 
aiiyihlne waa deSnltely known aa to lla trae oawpoal' 
lion aiMinielhod <4 forinalUm. 

It wa« Herthelol who ahowed that aovlylene waa 
fornM-d dnrlnic the ilemnipoattloii of many orvaiile aob- 
maiMwn t>y hrat, and thai ethylene, loelbaiie, alcotnd, 
and etiier, all yieldeil tbia oompouihl when piuwl 
thruiijtli liealeil tubefi. and that It «aa. therefore, aliuoot 
itirnriably found in the prodtii-t" <>f tin' drelruolivedle- 
lillttltoit of urffan^ eompouii'l-. w-liili' he finally driuon- 
strnte^l the iMMbibility of ^> iitbe-inti^ awtylMie by 
piu^iut? the efeetrif current between carbMI polnta in 
an litiiiiwiptieri' of hydnn?ei*. 

AretyU'iie has »baml with many other bodlea tba 
troubleiK mi^iiletjtal to the euuxtant change* of iionien. 
Mature which have occurred durintC tlic (laat century. 
Ohrirteiftcd bicarburet of hydroften by iia diacuverer, 
it aooa after ticeaioe known am klumene, while at a 
roneb later date the name acetylene waa bretoweil upon 
It, lieinK derived frotn tlie hypothetieal radical acetyle 
(i\ll>i. to which neetylene tiviam tbaaania niatinnnhin 
an ethylene 1<:;.H.) doeii to the radlml etbyla (<;,ll.i. It 
WAA aim propowl at one time to irlee It tbo name ot 
4.ti(iiie. bur III!' luiiti'- wlilrti liiL' Hurvlred tba diaeaaca 

«,|,iiiii.n 111 lli.'ipii'iil nil K-laiiireittbatOflMatjltMh 

bv ublrli II Ol now uiilvcr*4illv known. 
I in anal) •I" tbil BM I* (oaitd to aoMala i 

nit 



Hydrogen. 
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It ha.1 A ilfiiKlty of oils, iihj when prepared 1.\ tt-.r 
nelii.n i.f niili-rufi'in eiilrii* rArbi.le. it lLa»iiver\ "rr.'H.' 
and iM'tU'traliuit 'i.kir, but wtieii the tfa* in tliuri..ui.'iilv 
purllU'il Ir.'tii inlphiireleil nii'l plio''phiirete'J tivilro 
i;>-n. which are itiVArialjly prvrtil wilh it in liiliiiile 
Irare*. tlij.' e%tr>-mrlv pntiiteiil iwIiT diiia|t|teiinf anil the 
piiri' ' u I'-i •' hAH II not llnpleIi^.>lllt ef lieriitl hliiell. 

A... I ' I- I I- I' ri*nilily Miluble in ualer. which at nor- 
rual W'ui |i' r;Lt lire ait'l pfi-mire tukrr up a htileninre 
Iliaii il»i<»ii <..l.nu.-. ( II..- t-'.i. .-iiiil %i.-|.|s a ...j-ilion 
ITlviii;? a pi;r|.!.- n-il [ .n-r: 1 iif jiti- u 1 1 1 1 am III- I I i. 'il i-ap 
nHi» ehl'iri i.- iinl .i whlti' preoipitate with nilver ni- 
tral. 'Ii.-.i- ].r'-.-i|..r-itp. ei>n»i«tiii« «( «c«t]rUd«aof tho 

iiiriai' I'll.- -...iiii-iLty ol the tfoA bi vofloaa Hqnidi, oa 

icivi-ii I'V iliili rent oUaervera, la : 



1(1) 



I'ltnM* tit 
Ai-i-lik-i-- 



V..lmi«« t— 

Mrlne obaorb fi 

\VaIer,,._ .,,,.,,....,..,,*..,. " 1111 

Ai'i'fii'l -'.... a.t. ».,.. ..... imo 

I'arAflhi " ITill 

(-arlxiii .lltnlpnida. * » ' ^' Hill 

(iiM'I'iil. ......... ...... ** 1^1" 

Iteiiielie " t<HI 

Cllloroforin " tlKI 

Aii'Cioarid .... ...... .......M ** ^<00 

Aectouc " a,lUO 

It will he feen from thin tatde that where It in denbed 

to eolleet and keep luwlrlrne orpr a llqufd, brine. I- e., 
water Mituraled wlih nalt, la the he*t f«>r thin piirfMiNe. 
iMit in praerice it U fonnd that, nnh'es water m a^I- 
taU'd with acetylene, <tr ihe loui b»bhli>d thniiitrli water, 
the t'lp layer fanon u.>tA ^Aturateil. iiiiilth^ gan then dl*- 
Kih'e*' but fcliiuly 

TliH iit^ai Mihiiiilirviif Aoetvlehe In acetone wa>i leiint' 
eil'MlI by MM. I'lauiie and l/if», who »ii^tir»'i'te.| rllarir- 
inir jK-etoae with the irit» Oliiler prt— nure. a liter of Aoe- 
I'liie (Iii"m]viiu: mill time.. i|. own volume 'if ihe ft.'af illi'ler 
a pn^i'ure of 12 .-itliKiMplieren. I In r*-! i'.v in;.' i hi- prefwore 
llie iriL^ turilin e>rA]>eH. utkI It wo." nr ilirrit rliaC lliih 
wolll'i liTiive II belter luethuii of »C'ir:li;,- Ihe ^TL. Ilian 
llqui'!^ niL' il. Iiut i-l^friiiM-nl I: IL» uliuw n (liat ACelune 
•>a:nTiit.-i ii. fhi. w.i\ nmii-r |'rfr*.iire KliAren many of 
llie ili.|uivant..k'i-> .i-jiii.i areSylene itiielf. 

When nci-t vlt-i.i- >i ii. tlr-l iijtroUueed on a couitii'T.^i.u 
e.^U'. (trAVe fear' wi n • i.-ertAllied a* to im wif' 



lieiiij,' rcpr<--«'^iif''.l tliui 
with cTtam II.. 'ul. ni 
ver. t'l fiti 111 II. -'-r;. Ii.l.-. 
ter. aimI ttiiir I \.-i. w ill 
Illali 1 pel- ■•■III .if »i. -'l' 
liail li.'eti ^id.i'ti In. f 
'll-rribiiit} u' Mi.i'fi- ^''.r.' 

fli-riilent" ) I ' I.;'; |M 
fore, preili. li.l :li 
lari;i' .rale lA nil 111 I 

utile— i-<i|i|i«'r anil tl^ al i. . . •' w. r- r L' 
'•.•nl.-icl with the t-jii., I l ' -" f. I 
lilnarely pniV'il to lie ah-.[|uli J> ii 
oriu'ii'iil ..'I- l'.^tiiik:>i ran l>e ui*e<l " 
will, ri i . I- 

lli tlie H ilierof IN*-! .Mr II i;.--i 

li^ r of Me-o-oi J'ii.l. h. . f 11,., 1,11 ,1 
>|i.-rii 



: tliul the imwer of fMiiut'ii.inic 
ire r*lw*cnilly cnpiiT ai.d -ill 
"1 A lllghlv '»-xpI ^.vi- i-!iiir.ic- 
.-iiiU ifiui. whl'^n *'"i,tJii:i. Ii''^^ 
1' i-e, nieb copjicr '*oiiii->iih.N 
.11 ."kI in i-ae*"' wher.' ri I 



Tni* -wiL. li'in.- tiy placing the loetaln to l*e test^ in 
|iit"-l i-yliiii.ler», tSie-Ii[i» h.n.- Illte>l In wotnlen (rn.'nn 
•.I arr;»iii;eil A> to im-veiil any i-.inlju't eillier b<-iw.eD 
fh. in.livlililAi luetJiU i.t tl "all. of tfie luetAl evlm. 
der, Two of tbi'w liin!i.i>i were nilrj w ilh jiar* 
Aeetylelie. two with a ilnXfiirv of llll per cent, ol a«ely. 
leiie uiel 'ill iwr o-nt of ml ^iv. nn<l 'iiie with a mixtar* 
of acetyielie with 'Jll p'-r r-ent. emil (.'AH. A .mall r|'lii&. 
' lity ol water lieini: plaeesl int'i eaeli e\lindeT in nr-iiT 
thill tbe icILf "lliiul.l be iniiiM, IV it wiu eX]MTto,) thtt 
thin wonlil itreally fjirilltAte Ibe ncti'iii iiiniii ||> 
, metal.. The"*' eyjiodern Wert- I'l.l-'l itlfh the i;iL.e. jtl II 
pn'.>un» ol 1> to HI iiliijiMpber'-' mi-l Ihev w-ere i-tii. -,-,) 
on the roof ol A fbcl from .luly If. IKt-V io .^pnl li. IHH, 
thin raiif;'' of time exiMwinj; them to the hi|;he.i tem. 
|Hiraliir4i of All ein'fitionally hut nunnni-r. And Hi. liy«. 
eriiifl of leniperAtiire inclileiitiil to a \i-ry coli! winn-r 

Illali the inetAl. And allro'i- iini'd, tlioM. which nt* 
kiiuA'n Io re.l.t ordinary oxiil.'»tl<>n In the atr f.-iiiN:iii-i 
perfecllv nnnlT»-et».il. wl'iile the eai-ily nxnii^Atile luetAb 
Mlffcted o« the »<irf*cv -. Imt in no intianee wa. ii poi, 
aible to trAi.'*' any arv-tyleoe ciiaiuaiiid. uml no explo. 
■loll eo'-i 111 I— iit'i'liii'e'i by elrher heatlojc or baimuer. 
Imt. while ftirilier experiiiieiitu With aeetylene. Am- 
monia. And water nliowrid clearly that auch oumiaiafl 
OA boil taken plaae by the ilmaJtannMli aolioo ef 
ammonia km and aaatyiMia waa Ana aaataaitoif tolhe 

aetion of i)ie foiutr gaa, " " " ~ 

were formed. 

If acetylene he tauwid I 
tloD of cnproiu eiiloride, eopfwr aeatjrild* ia Ibrmd, 
and when dry thin einlnilm with frrvat eiolencr when 
atruck or when hnatea. and indeiM'ii'lent ob*a'rvatioti.. 
made by U. Bulller at about the xaine periiAk shivweii 
tliat io arder m nhtAin thia eiidoaln rompoaiMl «l 
aeeblMM wd ropiM.r. it waa D a o n a r y that tiM ou 
•lioDM «niia in i-oniaec with a aobaalt of ttmiiiatariD 
I lie peeeeiMie of sieenaot aiaaioota. and oa ia aalMl 
(■nu'tii-e ih^Mi eMMMtllMM mmhl never ba reallHd. tlli 
uiauifeni tlint th* alhlied dancer may he dl«r««aiiM, 

Amtykene nlmwa aowe eltreniely Intereviliitf aetkiiu 
Wttil IMinnl to other uielaln If oevtyh-ne lie inuanl 
oeer red Imt whIIiiiii or p<ilsMinin, thene inelalr bum la 
IIh- rtw Willi Ihe formal inn nf cnrbi leu, whleb.oa btfni; 

liri'ii|,-lit il l iM. i wilh wairr. di-ruinpaaa vilh n- 

pliMive viiiieiie"'. aik'Aln M-iIitifT free aeetylroe. While 
aloiuan and Hourrco have uiaile the iiitemtinc ule 
■oeratbia that with certain metal* in the KfionKT nm. 
(lition, itiaoR aetion lake* plaee with acelyhine. and 
that If thin ana be paaaed over rrdncnl Iran which lio* 
been prepaml at oa law a laaipenilafw aa poiaibla 
hrlaht IncandeMwnee k imxlnerd, and cwbon la eop^ 
ooaly deimelted and <|nlekly rhnkea tho tube, h|4rapa 
at the aame lime apiA'arin« a> a itaaeaiia raridot'. 

The aecnnd drawliaek ilini haa alwaya b*fa atini 
aimiaat acetylene In Ita aarly daya waa that It naa 
bbthly polaoawi gaai tbo rvMonliea of Bwtrowaad 
UabniMi lM*ioitai>|iaiantl]r abowB tbcM it oatad apao 
tlioMoodlBtlMiaiiia mjr tliat oarboti umwoiM* m 
to Imb • ilabla aaaip — d, Bi|N(4iiWiita aimn tin 
toita aetkni of gow a. bowa i ar , f open tooMialdenbl* 
error. |>aH ly depefUllMf upon the uethttd by which lb* 
L'lH hail been pra|MiiM;aMl«tiiihirlN*ireetlta|i«rlnr, 
mil |K>rily ajioBlliaaataaaaf lhaaiiiaiala upoa whMi 
I lie eapeTluwnu OM ttiod, iMMilla OBd. other tDdcoll 
reMMInK the aMloB orpaMM |iaiiaii«ll h««rboa«MO- 
■ itide far heller t hag aaifnieiittiat anlmali, aacii aa dno, 
.-uHl It la Inpoaiibla to arnoa IMai tba aaOoa of tkapia 
iiiioa tba ooa what tba aaUea wBI iia thaoUitiv 
while It haanotyit baaa madeohw tEittfaa oellaD 
ii|inu eltlier In a very aafo Index aa to tba action oTlbf 
en. niH-it] iiiAXL. 

Very extcuHTc cxfierhiienlB, howeTur. niaile by OMi 
tinl•an^ Braciner, Italaai. Oiinier. and olhaia all 
eaoal a a w a ly alnw tbnt aeetylma In modi Iwa toiiathaB 
cnrinm wnnmride and, Indaed. than roal naa. 

Aeatyifua aaa can be eondenatd Inio tho Nqnid abM 
by aold or bv pnewom, and the «x|i»rliiieDM UJ Aawll 
•how that if tho gaa bo •nbjr«te<l to a pfnoniro «t 
'.'I ta atiaa<phin«a at a l*W|ieiatiii« or V C., It Waa- 
v.-rtrd Into tlw Ihiald atoto, tbe preaaure needed la- 
; eieiulnr. «f ennnw, wftli tlia rtio of teutperaioiai and 
: .ieereiu.iiiL' with lb* towfiiiworihe tcnpetatoifh oafil 
I At <° . ae>'<yh>ii« haooiiiealiqoid Bodet ordinary at- 
iiMii-iiherle ptM-Murei 

Tlie eritlcnl iiwtiit of the (to* hi 57* ('.. at which tem- 
iiemiotY' It rM|iijren a prete'iire of ^ atni'ifphere^ 10 
linuefy it, while immediately that temperAiurei. |««»eil 
uu (ireHBUre that could he bioUKlit Io ticar u|mmi It will 
eiMivcft il Into the liouid »1ate. Thin phcnotucfinn, 
which in tfuiuuioti Io all icn'cn, of rvautina all cITorta 10 
Itqiiefy them aiNive a eertain tetuperalure, wan Bml In* 
ve.'limttied by Andrewn, ami the renoliition of liQiiiu 
aeetyleue into a Kiw on rraehina it* erltlcal ptiint cao 
lie very liewutifiilly ilhmtrated by takinie a nuudl Cabe 
half iillrd with Ihe lii|u>d and prnjertlii|t an liiMOyof 
It upon the ncrm'n. On now fienlly warmhiir the inlMk 
the inenincun of tiM' lii|llid. which M t^r.t Wn. (MH-feetlf 
eh'Ar, k» vecll to flatten it^tlf. jihil in a few iiitnutcelo 
entirely dinappmr as tlie ti'iiip..iAinf«- paK^ee thccrll' 
IcaI |Hi:nt. On iMiw ri-iiiovinu the .iiiirce of baotand 
aliiiwine tlie tiilieto coi.l. a. Mmn a** ilieerltlealpolat 
i» attain renctaeil on I h" 'hiwiiwanl w ale, a violent i" 
of acetylene rain In »'en til li.-tiilnit 
tlie i;a> voodamea t» the li'inld hlal" I 

l/Mur liefore the dlM ioer; by Will, 
'•f niakillir calcic i-artiNle on a c.ri -i 
IiIacvI AC>'l>lelie at e»ery experLln-l 
acetylene bail l>eeii It'ioelierl l-iv i .i 
ainr,\l|.*'ll, h;ll wi'.h II .■ a il 
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rbe plKHneraphai the Kan under ut^liiuiry pnwnure, but aillt miilun» of 



thaloiFetjrlano with oU and eoal una at 



of aaorir 
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in in tlielubea* 
nc* more, 
•n of the iiiclhod 

,ri al M-nli- bad 

■in.- n' ih-r- .l -i'i-al, 
. 1 .iLlli 1.-1. An.lreea. 
Ill f ciieic cttrbida. 
..11 . .1 eoinmerclal Im* 
iinil .■<uckert. »eeln( 
m A fmrly lark:i- 
• MiiiKi tii'ne aflerward 
iu.iin'i',i*uir.- of th*. hqai'l- 
f. ..V'^ *'Xpeci.'.l fcnn He uMt in Ihi* i*n* 
ii.l. i lHt.ll iMlli Ihe iKHS'uary re-liifloj 

-i.pplv til., c ." I.. il«h> .1 I -•- 'nr a ci«i- 

iil. tlie llipl.il .H-..ii|.i n„- 1 " .■■ I •"" 

r.i ii !'■ 111.- I.iiiiilr...ltli Ihe M.linii-'..f I'l.' t'li' ; ' " 
III. M.,!.- «ii,i on liie UoutioeuL, where liguerieU "cety 
li ne w.-o. iiiaile on a htt|te aaala. aavcfal IMal aDCliieou 
iirrr.1. owiiiL- 111 ita agqiloataiiiiiidar aot aaiiv 

I livin.^l .•'i.i.lili'iu,. 

A* ,ir--ii;i ..' I' - .'.r-i.1,.1,1. n.-rthelot anil ViollJ 

iim.-.-awri v ,v[ iiiiti 1.- r'-.-irii. iiiii.ii the elpl' i*nn « 
acrtvlene under vuriou* <*ouillliiillii, ailil limy fouaO 

if iktrnd a«atrlaaaia«a(aa< bottlawcwhMMdal 
brit iriMliMHiwiM MlMdla* Ndbtit.tbi 
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inii rtr**#.oiv*L tliAl iMi I'Vlirutfr uoiiM lit* uhlt- tn 

th^-iii, llif If |tr>^iir»'« viir\ iii^ from 71.i>^» to 

ttl" T-IT.-rr -|-..r--. ur'.i;i Ml- I H | U' ;I ' niHl r«>uu.! r|,;tt 
t ;n- r*'|"-ii'-il iJn tit; H '- i-x h n.irr frLiiii a h<*i^'l-.r "f 
M'[irl%- [t'f I ii|>i-ti ii hiru''J- 1 •■•-I iinvil •.nvf ri'.» t'*pJt.ii>iuEt. 
lii;t t liiil Iter I ' h-' \ 1 1 -i .>" ■»• ivt l•^u^l i.-^.I iin i»-r it Iwiivy 
lil-iw. t Ijf iniiiiu-' wa^ li ,il'»T ,\ - linrt ii.ntvjUoI 

tiiiii'. I'v iin fiT.li'--i'i:i , t-.u' t'rii.-i w(L' Miivtii''*'li> u'lft So 
I n ir>\i-\:\r<- tl.i- rvlirnli-r at.iJ ll i- ;i.'iiiri.Ki of li-.f 

t.'iL> uilX'-il with iiir rrcm Npiirkf* ■:'iir:--cil 
the ifri-iikijii: in^' .iri>i ii^.iiiil.ir r\:'liiMi.:i wi[j 

fri'tjucnllv f Ih.' tjii-iikiiu' lii'' w.iy *>( ii 

I 'onriniiiEii; thi'Mti #>x]»iiriiiixiiL«^ tiji y rmiMl tiL'it in 
:»i>'tyU*n4> iinijpr oriltnnry |irtt>*tirj::'p^, 'li-' i|»'i'uMi|tM- 
^Uii'U bmuffht HlKMit in niie jK>rl|i>ii ■ ) 'lit- f^itlp. r 
Uy ItHiir ortht* tlriii); in It of a m»nU ■t^UxifiUtt', iinC 
sprviit) (nr li^y'iiMl thn iHiliit at whli>h ttM< 4lfL*iitii|Hih|- 
linfi *>t.-^rt«Hl. i»it w&h l<x*4il : wiiiK if the HO^-tyl^-riF* waw 
p<>iii|ir**»«MHl Im a iiivwtjrt? uf niorv tlitiu 3<t |iiiiin<j-t on 
llir "^lunre inch, thf ilecrjiuptt^<itk>ii tntveltHl lhruui;huut 
ilir iiiiiMn unil )MH.'aiii« ill n^alily (Jetuuation. 

TIm*m* rr«uUH bIiowcmI i'Ii*urly tliat lii^u«-6i^l acrtyli'iu! 
far too daiis^-n>u» fur (^iirrul lUtnKlui'tion for 
<)()iii<?tti4* pLir|XM(fN, ii« altliou^h the occasion* woiilil Ik* 
TXTc in whirh tli** r«iui»itr tt?in|)or«turi» to briiifc nhniit 
iJcttiiiatinn nouW tw- rwfcfhrd, utili, if thu |K>inr w^-r* 
H:lAtiM*tl, thp r»**ultii wnuM Im* nf a inni.t iliMuttmiiA «*h*t 
fli'ti'r ; whiif tht> farr that wvrra.1 nrcwlt>nti4 had ftlnady 
hH|i(ki^iNl nori'iitnAtpit th^ rl*>k, nntl in iliifl eotMtry the 
«.>/M;fp' Anil M**" nf l|qiii*1l4>(1 acHtylfn** UprohlbltM. 

tlwflTlllMter in whu-h It (s txmUlrHMl fnto'i-'inntry ni 
mai|m#rle prHk^nrf. ^>tu» of lb« Ikioid a^^-uiiK'- the 
KftMOiu oocMliiion with such rapiilltv aa to wjul ibe ru- 
luaind^r below ibe leuipsr&tUM of — 0(y* C, and ooit- 
Vftii* it inloa aolfd •DOw Uk^iiiaM. 

A(vtyl«ut« hjt<* tli<* |iro|jerty of mflasDioK ipoiitMiv 
ously wb«it bn>tit;)it tn cuiitacE with I'lilorina g)u, ami 
if a few piectTft nf carbi<lr bi> dmpiM'tl into aataralvd 
rhioritie watt-r. Ibe bubblf* at ga* a« thi»y ranch th« 
mrfaotf vpualaacoaiily catch fln*, vrhilr if n }ftt nf juH»ty* 
ttoe be imuhnhI Dp into a tM>tth-' nt clilontiA it take* flr« 
nod burua with abvavy ml flanu', dv[»<ihitlnir Itit oar* 
boo In tba fnnn of wxii. If chlnrliMt h*» bubbled up in- 
(najw of «e»tv-]«atiiaiulink; ^'Vi^r wator. a vloieni fi- 
itMMnd with a rtiub <>T Int^n*^' U|{bt. aoit the 
mcp tali»*« pUi>. 
iK tn H »inall if law bolder ex 

. „ , the "iirfttof <>r 1 1 'I? trlii^tl wkui 

fdltnnir^l, and Mr. Hon*? hivvith'twn iliut viiivu 

cfpOWd tor fituiiic t Iiir* to the utixt'o rav** it uiMlert;ui>s 
MTlaili polytnerisation rhanp^ which irad lolbeda* 
pOiitkMt of a 6liu of lieitvy Uydrociirbtm^ oci tiieamflMW 
oftbAtobe. It bav abu bvtru cilKwrvt-a bjr GaUlatK 
Ud later bjr VillanI that when aUoved to maiMl in t]»t 
lUMBiua Of walar a Mdid hrdrata is fonaad. 

AMlTlMia Nw bean ■nowub nadily daeouipoMd 
IrMi^ poljrntviiliijj nndar Itii inllue«ko» tQ rorm an 



ahion of wrblMi at wicf tak^ti pUi>, 
Imb aoetTHm* If kepc tn H>inall e\ _ . 

goaedto direct fninllffht. th^ ^urraof <>r il'i^ MKm 



■nie oonpoiuide. Indaed, 
mtt j kmw ^ meb «wi IMA« dhwUr prmrvd tioui Ito 
maMmm^ msAon and taydragtu. uiiaer tiM itiflti* 
of the tl o o tote mn, wb tiMi vMUIr nwda tha 
iBff potnt tor tba aooftraatton «r «n «Dormotu 



M a aoiinplex 



h DAiOflnl bydfiMMi bid Ids u n 
ijpAB bgpiolfakaiiAMid jrMiu 

I «tA a«iltt MdMMMMiid Ift 

bddalMihol, WbttttilEabMo 



Antyieiift teeontMftvlAiMiaMilb! 
Bttaylim. rtbjplMM wpaa tagp 

talpfaoTfaiia Mlii Mt^tbii «aaa«i 

tlw piMHMw of walsr tesriald ■mhol, 
MpiMHK] to manuAutiir* mugur from tbii mnarkaldr 
bo^. Pirrir ai!ld alao can be obtalnad frocn it by 
Ont treating Ajp^tylanawilb inlphttria add, convartiai^ 
this hito Dbenol by dlnolTlDB In potwh and thvn treat* 
in(t ilie phenol with faiDlnv altrie acid. 

Acetrlene U OfM of tboee bodten tlw formation of 
wbicti &» ait4*Dded with the dleanpearanee of heat and 
It ii tor tbia r«w*ofi terioed an aiHlotbenulc eompoun^K 
fcn eontradiatinclioD tothoeebodiw which evolve beat 
lit their roriiiatUMi and which are ealled exollienute. 
Btieh ffodothermio bi^iee are nearly ftlway« found to 
iliow eocuidorabla vloleuee hi tWir deeoiupoeiUon. as 
the hrat o| formatkm Htorvd up within tbetn in theti 
liberated ae Mtuable brat, and it \a atidoublrdty thU 
pTDpvf ty nf acatyleoe fpu whieb loads to iin «n»y deCon- 
atlon br either faoaior a aboek (ran an aipftwton of 
fahainatlQK niereofrwimi in mteet i»lth it wfafla 
uoiler proe*«re, 

Ttw ntjM^rvarlon that ani»ly1flni* woqtd itm nw^ved 
intft |C4 (t<iu><Cltut;ntiii hy diktnnAtlon in dnp u> ni>nh«|nt, 
by Htartini; an ••iptinivp warp In ai^tylMiii) l>% 
flrli»e iu it a charv* of 0 1 ifrHinio*' nf ni*'r<'nry ful- 
ialfkal«>. «u<.'c>eedtHl in dntni; thH. It ha* *>lnr^ Im'^u 
•t»owii, h'lwrver. thai tinleaa the Kas i» at a prvuure of 
n^irv than two atnuM«T>lierM thl* WAV* flOOO UlMtMlt. 

Kj.ii lite dtM-uiDiMMtiion fcittaly iwopagitiida ibw Imtoa 

friMii tlw detonator. 

U acctylinie Ijc* heated in ootilaol with air to a tetn 
I»rTnlur4r of 4>»0' it iifnite^t anil burun with a (l.itne. 
itie appcarnnrn of whM'li vitrirs with th«t way iu whii-h 
Itie an-tylt>np in brcm^rht in remtAi't with thr itir. Wi'ii 
fpu 111 eXi^PM a hi>Avy lurid tlainr f^niiuiij;; ui n- ' 
vuluiiun^of #.nirtk«? rvH«;ilt«, wjillt* if tho gus ik' .Inv. ii 
'^mt in a »iiint')p|itly r hi II ^h4••'T, it -.itrnK wuli ik t'.iiui'' 

int*u«*. brilhan*') iml ;Miii-,'.f i..'C-hK't whiC»-^n'->«, !:■> 
tbr heitt of wlii--h i-i'lur^ Ut- ju.li;t-'l lu W'.-ll ■»>• yr. 

•i.vv:tL:h^ 

Thw i;;niUriii [j-iirit ■ if thr tfa* bt>in:.' hflur* 'h,;' i f 

n^liljAry ir;!.-!. i*. ciiu ht' rL'liittHi by nvy n-l h"' 'Mr-- 

l»t(r*ni.>-'ju-- :u.\*'.'-r_ siica th-.- lirj^-liMv 1 1 ,i; ,-[hl .if 

Fiv- ]t5 ixijilftf- o*iiiibu>-tit>a a vs*luiue of tw***tri**n€' 
ii;i|ir(»iuii*to|y twelvi* volumes of nir. anil form* 
^> I'- pro'ilnrt* of cvniitiiiNrinn nkrtKin dinxide imd 
•*U'T vu|Hir- Whi*n. how«rt»r. tho air i< pniiorit m 

li. ili'h MLi.il l.T T'lt '■ 1. h il'i i!Np':t'%' ri illlh:! rri>i.l«'«- Ull'i 

'■■trl..i|j, rarhoij ii:- Mti <x nl-'. rnrl'nn ilinsi.!.', h v> t n i^:- 1 1, 
watxT vHi^- ■! 'tr>- pri Kjucvd. i'hitt IM w**!! dhitwti hy 
diking a cylimb r -kiv half full of acntylpiii* nnd one 
tmlf of atr : *'s> !«iipl> iMi; a llifht to this ii))ittir« a hiHd 
flanw rii:i- down ihf cylhi'der and a f'I«MMl of *<Ktt l» 
ttin-.<Ai. up. 1 1 . :■, Liii.It-r lii-'.. hvi;ik' Thii.-kly h rh 

'I mil] '.fi. I, i-i. .i.«,iiiiuK 'I I'ull '.'f va,ri-iu . i.o-a v,\%ir- 
u\SM fHM iiiotutfulfl tu aibtfw wouie air tu dilTu«tf into the 



Tliader 

due to a lalili 



,apfdyiMg a 



ma rnUMi 
and air, ta 



j I'. iM pri.i>hiti>l>- fit«t 'nh'-'ii u Hii)!))' Ih »>a.i-kiM^' hitipt. 
didtbirt rnw^e «if rnrlx>t;i tii'tjioiiiil'' art- Ite t(_- i>n.- liir-»-,j, 
, Ijut when an aoet> Irne finiu*' luirn;< proj^r >, Hi" pT" 
d'.i'-tH Jim it H >m''?nl^-'* tbo*it- «.( r^fal ^::^•<. iiiil. li^-ht 
fiT -i;,'lit. Ii'rt'' HI iinii-unl. 

\\'htn ."ti-"t \ I'-Iji- u tti :sir. lik>' "-'■■•ry olbe-r 

ronibti>LLblf piK, it fonuM an e\pl>j«kiv«' niiiiure. Ob 
»er*"eni di(T«rr Honifwhat an to the rant;e lwtwi*<*n uhb li 
mixture* nf aw'ljrirn** and air nrf expl<wive, Dr. i 'l\ ■^•.•^ 
sralinj? thuT any niiitnre contasnitivr frum :t t<< >I p< r 
I r k'li-*' 1* --^p-c'-- vf whil. Mr lliuiti* li 
I rut IjtT I' ni-iT riLii^^''- 

'J'!:i->.i' ■ilsi'Ti'piii.i'iH't* are j^obftbty du*- to >.iillK-lk-m'»*M 

ill ti.>> luvrtiMii I't i^nirliiff rh»* miirnre. and id»o a.« to 
wt ur :s III' t.;keii AA cxploftmn, A hirttt a|H>H>-<l u* a 
Muvlur^ i*Miiiiilhtf)(C a or Hit per «^ent. of mN-tyl-'im wlli 

i-iiiithii»!lon ihriiuvbiiul the 5i hut 
-|ii<* I > iLti'Ii-r :ih ordinary ooitdttiniiH a»* ift r.i Jtir;ii'i 
lo the ilitfoily of an ejpjminn, and for aU prtH'tical piir- 
|.H_iiM*!f vxpliK-ive htult may !»e taken att S |H'r c»-nt- 
of acelylent-. th«* up|ter Mniit tjr-int; <'f ik> jin|Kir(aiiee. 
an »rj Lnr>:e a volume of lite pi-* i- nrvfr likely (o be 
prem*nt in tlirair. An explosive mixture of acyiylene 
ami air throretimlly attains it« maAiniuui [Mjwer with a 
mixtttr*' of about twelve volumea <yf air lo oim* of acrly 
lenr, bat in prurtiro givin ^--aiiT r-xpUmiv** pTi'5*iiri'« 
with niixtnreji fur richer in luretyleuc, for rriutoim « hii*b 
will }-m fiitly di»i*ii!«M>d in a I*t<ir lc»ctiirp- ttrdinary r»*Al 
fortiiA tf^xpliixivo iutxtnr«>M I>rtw4'i>n th<> hinit)> of 41 
and 2!> jwr fxtit.. and ylAld«> it^ maxtniunt nivult with a 
mlx1iir»> of one vrdume of cuul uraf toaUiut tvu volutuee 
of j*ir, 

The Miftbode wbteh could b>' and liar** bet*u «ui 
plovf^l from time to tiiwe for the for:haliuri uf aircty 
lenc in niiiiUI quaiititim are eXonaivelv [lurM-nxifi. but, 
before- the wuiiumnal iwoductioii >.>'. l iil. i - i>arbiilo 
made ae<-tyletie aw of tlwuioat caailv obt.-iiniil>lrjgaMHi, 
the mell)i)d-t whi<>h were muni lari^Ply adoptMl ror its 
preparaliuti in liibariUortr* wrre : dnd. tlw decxMOpoiii' 
tiou of ethylene brouiide by ilropping it slowly into a 
krailinicaolution of aJrohoUe potaen, and pnrifytnir th»> 
flTolvvd gas from the volncllo bmtnetb^dMke by wa»h- 
in|C it tbroiwh a MH'ond na«k <v>ntAlnlnff a boiling »uUi- 
tHin of alaoboUe |>(>ta<')i, or by ii«m>.|(ii; It ori>r mod- 
eratfily heated eoda lime; and *-»vN>iidly. thf more 
nrdinarMy aiiopl«d prooeaa of piv-xin^' the prodoele of 
inontitptefe ^^'lubuAloa Itotii a Hnii-rii burner, ttie 
llame of whirh had ftnitk bark. UtrouKli aDAininonla- 
caJ »oluitou uf cu|iroue elilotfda, wliea tha red aaaiy- 
>rtKlaoMl( ana tbia «a waihiniF an«l 
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I on over what Ollgtok 
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11 pr. 1 
lu-hr . 



fT ..pp. 



alniKtloD le 



llde of eopper waa nrodooMlt ^Ba 
deooiu|MMiiiiir with nydro^lafla I 



Thi!< (teernKt method ot ]!■ pradaaMen, which «aa tb* 
uur mtwt tifttutUy iula|iladl, lum, hnwavar, tha fiaat 
drawback tlui unlma ura |w i r praWMitiOM aiv talWR to 
imrify tJiegaaahtalimilnNatliaavppv aMAflMihlltB 
always contaminatad wtth ovrtala aUortoa dMvallvM 

of aertylenr. 

In tho y.-an< \m and l«et I davatod iMNb tliae to 
tryinc to aao^rtaln tli« vaHoBB aotloni wblab take plaee 
In ooal ga« ttaatee aad which lead la their laailooeity. 
Tb* alamal naaaiahai of Sir Bmapbrf Davjr 0nt 
elearljr abowed that hualaoelty waa dtie ta partlalea of 
«olbl aarhon beatad to SncaDdeeeaaca within the luialti- 
nw waew and my endeavor waa to And the ea ae e a 
which led to tba Mttlm ' 
ThefCHawhUhlnap 



ittinc free of Ihaaa aolM pai 

- ipfkliM to as for tUoialDaflDff par- 

iH^Mfs; whacJier H aa aoal itaa. aariwiiaiad waiter^M^ 



uetbaaa and < 



fona tho larnaft 
I ie aouipoied of 
n and nttmgvn. 



'p.--,il nr.' I I.I' fl.uij.' il-^elr. 

fi iii^ .(]>-f i-- 1 vih-.i ;tii riioriuon* thfTefi^nre 

■I h\ ;i ff'v i].-_T. i.t t.'liip.-r;«tlire III the 
I i iL' p"" 'T -if -...li.t* h. [il.-xl ill a iJuhie. it at 
lil'-- II :ili h^' thill It i> 111 |»-Ji>.i liijiuh. 1.1 i. 
■ ■n'' ■>! il i-> ttifiiry t-> j-m-t r at clit .fT,. ( 
hkifly t*> be produrevl by ;«ticb iru-r»ave In it-inpera 
ture an is (;iven rm> to by th** <t(>fonipok.|tion of Jifviy- 

It U jf^-rfwtly whU known \it everyone iiitere*<trd in 
ihi niPihodn e'niployeij fi.r burning nuiI jca> that n- 
ic' ^iiinittitli lni'reii*^'i l|je lijjlil e«jitle»,i by a tlitiliir oier 

KHtpen-vid . and ill »otti«eaiieii three lime's tliataUMMiir, 
and y^t t(te iniTeaw IB tha laaiBefatma of tba I 
doe to «ariuihi; ibagai aad air Mara cv 

but a hiiihII one. 

1 freely udmil that when 1 flnn broii|{ht ihk* t)t4M>ry 
forwiinl ht I plaet^l tt>o nineh d>-pehdviM*e iiiwui 

the meiiMiremeiiU of iSanie tt-iM|M>rAlMr^ by ihr> 
UlethiMlv at our (iupi>*Al for »>iieh jiiv*'*^tii;jitUM>«. and in 
NO doinf? Uiiil the the^iry o)»en ri> ati:ii-k. an <»p|Kirtu- 
iiity that WAK takmi full atlvAnlui^e of . but in r.pire <iC 
all the rritirt«in w hich ba*. U-eii iie-(oued iifKin it. Che 
luuin iw^iio hA>i never l»eeii hhMken. ntid I am jn^l aa 
fully coQvlnoeil now ah I wax then that in all Inmio- 
ouH hydmcArbon (latuep. ai*eivleiie may be truly UKikod 
iiponaa"tlM' UMdiierof the luniino!«iEy." 

Th^rf are iHiitrlllioiM under w hich acrtylcn* can ba 
burnt without ihr deve)4>pment of lig^ht. ir acetyleiia 

be tllluttHi with ab<»ill 9^^ i>er eent. nf liydro|r»n Of CaT- 
t>ou iiioiiuxhle. the iitolecnM-'t are burnt np withoat dO* 
«oni|HniClou, and there b^iiiu no <ohd nintlar In tba 
IQaiut* tu h«at to iucaiiditM'eiiee, the tlauMi laaNilne Ban- 
luminous. Thin is due to the aodylaaa taqallinc a 

liiirhrr ti'm(>«Tature to deeompoae It whm H W dihilad 
lltan when it in purr, and thf ffmator tbo dOvtlOD the 
biaiitrr the temiwrature noedfst. 

If bnrnuiK aleobol, wbieh in tbi> ofwn air Rires a 
faintly himlnnnn Hante. Uf phtr*'il iiniler a hell Jar, tba 
teiuneruure ot th^ ttain*' 1^ li>wer«il by Mtiue uf the 
prooaetaof i*ntiibii*-i)i.tn l:H^tiihr '-'herked iri their mcaiw, 
and the Itaine Im-^nhih^ aWoltirel^ iK^n-lumitioua ; if 
nowoxyif*>n Ik- •upplleMl to ih" tlauM', h" leitijM-nitara 
iMtotJiiif- gre»tly iijcfeaheil. ami ii<it 'Hily d-<*.* ibr flaino 
lK>couie iiiifbly luuiiiiouFi. bul ft>^-iy de|H)-<itt« cirlmn on 
A cold Mirfaoe hHd within il. wbiW k»» withdrawn 
from tha Interior of tfac Baiae under vncb oonditloa Ii 
Iband to eohCalo aeetyleua. 

Another very etrihiair eaaiuple nf tba hum klod If 
to be found In cyaaavea, a iras which bM alwam baip 
not«Hl for tbr l>eauty of tiM nwe-pink flawa iriw wlda 
it lHtni*<. AHihoutcli cyanofTcnrontAiiiJi th«>iiaiBaaBMNIIIt 
of earbciti tt% aeetylene, and i* eien nior» fOdothaRBlek 
noonu until latel^- had ever tbou^bt of the poeilbillty 
of its boniinK with a luiniooua flame, thie Deliiff dike 
to th« faet that the tempemtura neoeesary to break Bp 
tha molcmlfl was ao Car abora tha beat of the llaaia 
that the cvani'ifen laoteenlahnrntaaa whole, aiMl there 
faelntc ti<> di'}H>Mtian of carboa, no HraiHioeltr would ra* 
salt. 



or oil 
of whi 

the luethaaa ^ 

proportion. nMla A iMiaU nam 
puHM meb as aatlMMi dloddeb oaygan 
which ar» efaaply Imporitiea. 

When the boaioaaneooe mUtaia of theac varied con* 
atitnauta laavai the bnmer lip, and the gii>oii Ami 
thenieelveain tiie praeenao of the atino»ph4 r«!, ihry at 
Ofkca batftn to diffuee Into H with a mpnlicy lnvi>rWlv 
proponfonal to the •quare rooteof tlwtrd«n«ulee» with 
the reenlt that the llghtaMt and twm atNimlaiit ineui- 
ber of the jrasaoue uiliture. hydroxeo, floda He way 
quickly to the enertor, and methane eoon follows. 
Theee two traws. cmietitntlnff »ome B& pfr cent, of the 
miiture. oil meeting the air bear the brunt of the oum- 
biutioii. and In kHtrolBafonu tba mala porUon of the 
■heaih of coinpleta aaciOMtian annanadlBg tha lawrr 
part of tli« flame. 

The htiavi«r cOfiatltoenUctf the eoal fcas arc naturally 
those least a(7ccl«Hl by dilTa^ian, ami tli« dsMirtiou m 
th(^ hydrotrfu and im!thaiio Miikeentrates thi!iu in the 
pent<-r of the Haiue, and thev flow Upward, forinmt; tb« 
non Uiiuln<Mi(. inner r.oitetHthafiama, or as it im mnrr 
ofton f<>riM(Al, tho 7on«or non-coiubnstion, .Th*>»^KAM'** 
ar«i ohielly th<» un*fttnrnti'd ftiid heavier in^iiilier*< of 
tin? witufated bydriH-arboi'M pre>-'nt In th<» coal ; 
and in tlielr upward travel tlie bakli'i: aetlon of tb*" 1 
hf-at from tb- i i-i :^!- Tt-I| miitluiMtlon tfoitur on in the 
outer envel..; -■- if 1 h- Ihitiie eaiW'N a resolution of the 
niorv coinpli'v h*. lr >-:irf"vn J^l«^1l't•u|»»^ into the iiiitiipler| 

cotU|>oun4lr'. jvrt-t ^ frj." ;ii il ri .-r h;^t i-- \h lh«^e in I'.ini 
difTiine outw^rih tl.>-v re.ti-:! I Im- - i;f*'r wall of coinbni) 
tioii, whifii 1*. iiml -uhu- lis ih-^ ii''-tf*'*I |»art ttf the 
(l.i:iii'. m:ii i Ml >: ' Ii ii^' t 111- ini.i-r - ill.- ' if '.In- Miilcr n i.i' : 

f hi- ili'i-V. hiM'ed t.| lltl.iv,- iI-. h-iij]^T.1f.l[.- •>'. y\r \ 

I'.iriip'iMl .I'll : tiNt.t [. t.iiH-i 'ii^I y up lEitu ihnlv il. , 

\-. i3i .t h. .s:i .-. Il ■l^■l^;l i., ix-.i-:. t\.f i i. 
:h.- .|.T..i.ip,...'i.,-i ..M.l hv Th.- r-li.^ii.r.. 

.■;,H„,tl. K l,.^ |,,r;v-i/.vl hV til-. r:U:.Min- 

"h.- ^.-.pil p'lri;- .-. >-ii iimrMi>--ii-. fi-- u i: 

^h. ,.| hs 111- II till" th.:il t|,.-y u-.i.v. ■.s 
.]— .-.■iirr._ f.irrii Ml'- hiii'iMiri-H hlj. 

■li<- irii.f - /■i:i" "! ''i.i:ihii-r i.ifi 

Kspi-'-MJim;- l:i.\ii- hv -A i' h•[^v<^ : fhf from 
Varisxi!' jiviifis i.'C luiliilitoli!! |]tlI!K•^ ^h^:^l^ed Itfitt m> mat 
ter what wiL* the initial eharai'ler of the hyilroearlxiii 
prr-<ent, aeetvl<-iie wii» alwny.-* prfi'bu'e-:! twforr luttitn 
o»ity Miaih iu iipiwarain'e, an<l. nioreoviT. that the 



liowarer, the e« 

1 Inetaad • 

!«(. owiajr to tba lacfcaae ^ 

wbllib U tha tame he surroandad hgr atttotai dlocidib 



pure ovTtfvn 
in tha llatBt 



r, tb« evaoono Oaaia baaanouikdad wttb 
Inetaad of «r. »lilnt NailnniHy appawa 



another andotlMrutle oompoond, the teiapaiatara b aa 
hio r eaeeJ tliat the danie iwaonMi nata wlaBea In Jte 
UlaialBattaiir paver than tba aaetjpleaa dama tteel^ aad 

rtnlit a flnnnn dnaniir rrf marften and pera njaiimeu to 
any oidd earCaee bald within tc^ 



-■it 

nf -t..Ir .!■ 

i-f I u<- lu-rji 
i]-'riirtit-' » 

ith h:ur, i„ 

mh wiij.-h 



I I I ll-IH' 



rh. 



ttoii lit 

from .iir, iw 
heHt'-^^iL 1.'.^ 
with nth III 
f.irwiir.l 1^1 
l:iltiin<:ii-. f 
ttie iHhe ti 

Sfrtt.-d in jr. 



I.- I'.illllr- 

..mi rh-.' 



i.'h tin- 



,,pk.r 1 



llowed thr ratio of 
.1"-, taken in ttnijune 
r v, hft\ vl.'iir fn-.' 

■ iit':i /I J.'ti -1 I. ■ r I i 
■-.I I ■ , ir .w;. . ■ , . -t ,i 
><>Li Md (rm« in flowinir 
I •• at ia perfeatiF aoo- 
f. hat Ii na- 



ill [he '-Aiue ttjiir \hr >lv 



■ th. 
uinpii'-iL 



lieue iu Uuwiug iJiruugh a hvattnl lube* eudowit the car- 



TIIK TlIl'MH OR FIXftTR T!}' PEINT Afl 

A TKST UP IDENTITY. 

On the (Occasion of the flret decennial of the iutro* 
duLtton by the elder Oalton Intothe Byatetu of nirosnre- 
menu. eto.. by which the FVeneb polioe aeeure tli«m- 
selvee of the Identity of cnuiliiate by tike imprint of the 
Up of til*- thumb, or of allniter. it wa» stated tn the 
Freueli Joonialti tliat Iheae huprinta hud not once faile«l 
to make idt*ulidcalion ooiuplete. TIm liaimuay chaoKp- 
ita color, the eytd laay do likewise, the skin uf tlie UHiy 
may ehaiifre frotu black to white, every feature of the 
faw may be altered as ai^ {iru(irn*s»eK, lint the eonflffii- 
ratinn of lite linen on the jialinar lu-nert of th« flnt:»*r 
tip* never ehani|;i'« from youth to oUl a^>. While thlM 
fart hiiK breii utilued by tlu- pnlii^ id Krnnr>«^ for almut 
t^n Tenr», only, aiul by tho>e of nthr-r countries a 
tborter |ifriiMl, it ha* i**M»ri known for a very loiiif 
tirn*, 

In thi» eiploralioii of M»itie of Ih** tVnti?il American 
rumn. Th»» expk»r*^iH. a *riH»d many y^-ar^ airo. ounie upon 
n rrtoiii in nnt' of tTie ruitted imlaeeT'. on (he wall* uf 
wlilrh. ^ttll plainly v|t.|b|e. were tlM* imprint^ of innu 

n:»-r;th|f f,ti_**'t- t if'". r--^nir»'d in reiru'iir ri -_ ^tlo>l inj? 
I(i:it ^hf> vs>-t. p It there with -on.t- w ri I ' h ■ li-n-t . « .d 
LnltTil, ami ii ;- -i irLr'-rted that it w.ik .'.i- I'lw pt|rp(><e 
I .f fiililii'A'. i. i:i. < .r r luvf. I ]n-> crt'-i ii-^ 1 lie mmiN iiiid 

M'^Mi'- tiMiliU-'il Ih'-f nlm [iliicf-l t hi'iu t)Lrre. The 
linil*!; u. Imiia. :tnr. v\'-\i ft -lur cwi, iiplo- 

rer* III »w Mexii?oanii Ari.'.fiju. hiiM ji iiiir ii-i nf rhi* 
plnn tu ^ft t he " »ipiiat iri* i>( miIi^i th • 'i:iiiih nhd 
C'lherv to r4'reipt» for nis>i;i'\ puil iiinl >.iMiihir dtK.n- 

I'll-' i.-'-i^end tKloptiiiM of t h ^ n h. ..1 uf identitlra- 
U'tfi in IvH.kinir hoij'-'-. »'\prf>v t.nh thr |M>^1al 

Uloni'V I T : IT ■ \ - ■ ITI I. Vf' I 111 TI-: I 1 in hv tl. Hktr -rrTr Ip. 

In iilcii I it i- -11 inn- -'■il.il*', hi;f ri.rni.-h !l rtMiU 111- ili> 
by which the pmi- r purl ^ n i; i] In it> • nifiil if y htm- 
»<*lf— not alwnvM n;i t /iriy iiIT,\ir. iiii\ nnr- u ho has 
bad denliiipi with muMi i:i': 1 1 it < i .^ run li--'Jifv. The 
writer of tht» nti- - ^W'nt thrrr ii,i',^ in a l.^rr^' eitv. 
with4>ut luoney. a'tljnn^Ii In- :wi.I . In ■ k-- jimI t'ii-l.uuv^i- 
tor a ron!«»derablf .-I nil- Ilr w.i^ n:i kn i;, mi-i I'-uill 
no* ffsriiifch •eit^'-f-ii'lnrv i. h'l j1 1 ;1 rat i. iii II ■..ii niin-hu'.- 
il.^•tlM■ bih .if ^■\^■HJu.^*^' h-' h.-nl |iir:ji-:ivd th-' n.-iii^ 
It II h. • ■ r.n^'.'r [ r Jill , ■ .«inl I I; iir in "-l 1 1 .1 1 1. .| i . n it :U i ■ 
iuif iTfc iXwri'viMJinU'iit o( [If ilriifr ^i :it rh. pi ti r 

aloiifr. h*- itMihl. Till pn^enniiir the ■:].■ k huvi loirtn^ 
ly i:lv«-n the ^triJiifc^-ht pnnif of hi*- it ' . v > ».|in i ■!> 1 1 t- 
plU'ut f h«;» fiirHdrrJe.t prui \^>-t.'i iMritiiiiih. 
iui.l irt.h-vinir Tl- I'Mnl" uon.il • I m *i - fu-fn^h h'.nl.- 
Ltif.uitli.'' .itiil r»^aly tue'.h'.id I'f i-I-'iiIifuMr i-.i- 1, u|j-,fh 
lui^^hl be of the hi|che»t uliJil).— >ulk>ual I'ru^ta^t' 
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8(»UK I.VTGKKSl'I.NU KLKl.*TKIC MOlNiK^, 

Kl*M'Tlll<.' iiKilnr- nrt' hiiill in rvtrry vnriciy ninl »ii>* 
by lh«* Kleklrii'ttiii- Ai'lifiii^'wII-'fliJifl. Inle St'liiu-kcrl 
A (*<itM|M«tiy. NUn-iii)ii*rir. In nf^i^ii/iii:; Iht* irrt^i 
(VHiveiiir'Mcr uikI nttirr n4v«iilitiri^ nliii'lt i\w ll^4• 
el«^(nL* MioUint (ilTtM>, tin- Unitrtl Staler t<Ktk iIh- Irtui 
uitl U«*rtiuujy lollnneil. In th«* «i(uill titun uf \*Utrt 
Ikfiui. lilt* niuiiirtjuil rlfrtru'ily workit. built by tlir 
KU*klnriiiilN Actii*ni;i>M'lU<>linM' wim*. in l«WC. ximply 
iufs I'ltrmit tn 41^ «>l«>rrrii* iiMimr^. ji4;);rf|CJitiri}; 1'^ hnr*^ 
p«>Wf-r ; thf AVvTftfCt^' )HkW«<r lUiik *iui iii>i rt^c-l) ^ lKir»4> 
pow4>r. r(m1 iti riicl liMT** wt'rv ;JM> luoUm uf i'a ln»r*«* 
pow4tr rMily. 

The »<yiirbrtnH»ti*i iiiiii<»in»«'*>rr»-«iwtiMl tn lb** r»-«|»w<tv« 
ftviit-rnlunt. nt ilicy m|(iirr lb*liN i-x<-itinl by conttiinoiiii 
eurrctilH nml ariiuilurv^ ft>l with iilirrnuliiii; riirn*iilM. 
It well known ilint ^yni'lironnuii iiiottm Imve a ntn- 
Htiinl Mpr<Ml wbit'b tli-)M<n(U upoti tbr (n>c|Urncy uf tin? 
priuiary furrcnt nn<l tlM* iniinlirr 4*f |M»l<Hb ; tlwt chi*y 
oanacit vtart in(l«>[M>iiilt'itTiv, An* «'a«ily brniiuht nut tU 
■Kri* by A KliKbt t'lrt-MK at xtw joml. timl nrv th»>ii ItAblr 
to#top. VAiiimH inwiHMU muy Ih* i»nt|iloy»Ml f<<»r Mnrl- 
inKRUcli inn<on». It may Im* t'Umv wiih ||p||t nf a 
Httfiftin or ignf* t<ii|Clii*'. nr of \hv mTiiuiulnl'^n* nn«l o«>n- 
timioif- ict'm*rul«»r wblrh livjoni; in the iiiNiullnliiin : or 
A hnntll i\^)'iirlin.in4Hiti nint«.ir amy Im* rv^nrldl t«i In 
tbx latter iiistutii't-. the •tynrliruiitHi* nnitnr nee>l* n 
frirtkm cliit<'li fur ih<c(iiiiir4*l iiij; it fniiu tike iniH'biiK* 
lo be tjrlveti, niul tin* a«> ii4<liruiiHii« in>i(<»r n lririi<Hi 
pulley; it U iitju't4<tj idle, cuuplcn] with tin* hmH when 



|inr|**><-i>: ntlN'rui-M. iliey ran b* ili»]Mtii«r(l wUIl, fur 
the riirrent l> Mipplit^l to tlw* mattnnary flelU only. 
niMl lint to Hiiv reviijvlnic iMiiiK XVIk'ii iiui^h A»yn 
rhriHitiiih iii«»torv linVf lo Kitirt uiiilt*r liuul, tin* ctiiutHui) 
«|»l'ly hyi|r7i»il*r chitrh. p!M»wn in Pig |. A 7*.^ 

Iiorxe |lilWlT IhitlloithilW MhitiM titled With IC IM tfbown 

III Kiir. 3. Tht- liXfil iwrt of The Htllcb Ih lh«< tUfk, 1. 
keytnl tu lli«' itiolur ^han. S. and pruvMeil wllb tlH* 
oouceiiliii! annular ^rnjuvett, H. 4. cIummI by tin* diA- 



bulieen out the diapbmi^iu, uutU (be iiileriuffilwlr «ti»k, 
M>. i» |»rv-«m**| with «uflleieut furoe tufftin^t I- *'fl*ct 
ilir itLiupliii;;. Tlu* I iitie inler%'al is Jtilju*«i*'») b^' turn 
iiif? the fc'rrw whiob tit% into ibe |><*rt. T. Tb4' Im-U 
\*uilf\ <*aii be reptnriMl by other ty[n-^ uf r«*ii|ilinie». 

In jii'lyplLu^i- niiil«>i>, in whieb twi* ihiMl iiiorw alif-r 
iiAtliitC rurreniN ju*t, the one uftrr tbe other In 4llff*-reui 
i*i>i |i>, A ri*v'ulvinic iiijumpt tc llelil of iiior«* u uiforui 
Mri*ii|Clh M> prtHlueetl, The*H> luoUiTK, h««n<M-*. nl&rt umicr 





Pia. I.— ItTimAt'ue Covpuaa. Pio. 3l— 7^ U^m^K INiwkh MnNoriiAHK Motuh with 

UVUUAl'Lll' rul PU.Vii. 




PlO. Q.— 9 lliiU^K INlWKIi THRRK PIIA^K BIOTnK WITH UKAKIKa 



PlO. 1. — Kl-KiriJli.M.i.v 1»H1VKS CBNTRIFI UAL Kit*. I.— t kNTUlKl flAl. KxiUAiTNiR WITH 
BXTItAtTt/H. TMItKK IMI.\>K MtrniH. 





Flo. 4 llulLtK iNlWKH TllllKK rM\HK MnTr>U WITH 
UKAItl.\U. 



Fill. 7. — Kt.Kt-rilli MoToU Aiui mablk I91 IT<i FRAHB- 
80ME INTERB^rriNH KLEirTKIC MrmiRS 



tihili prorHTT speed ha* Ikvii r*>Arbe«i. and the iinulP phramu. 5, and the rirnfn, <t. T\w dUk. 10. ran be ' land and ah* not derAnffi**! by tempomrilv 

nmtor l^ then eut oat TImiw llie proet-fdiutf it* the "hift**!! endwiu* on the »lmft. Imu ennnot h<» mtatcHl nn Inailn. Whi-n etternA) re»iMAm^e iit mldi><l. fo* whn'l' 

MJUA Ai when itlTfriiAtiii|{ Uftierator* are fMit in [MrAllel it. The Imwe ineuiU'r of the ehitch In the di*k. M. piir|Mi«e riiii:* an*! hru>be». are ili«*n nertUsi a?> Jiwt •**' 

A uionophrt.*. u*yiiehnMioii« niotor i*. however. In | with the piiJU'v ; it rotates Ir^^ly on the nhaft. 2. bnt |itjihH'd. tlw ^^M-ed i-aii U- ndjn«ted. The Seltncli'rt 

thfne re^pe«-l« tint iiiiirh iiHtn- reliable thjiit tin* »yii- ! i%«mrir Im* *liift4>i) endu'i»«*, When the iiH»tor i*> utArted <%iiiipiiiiy bjive iliMM' tlit'lr fcliare in ►olviiiff I hrwTari'^ 

ffhriMMMi!. luohir. and »t reipiinr^ a irreal eveiH.* <>f enr- i tiie di'-k*-. I in<l will turn with the Hliaft. 3; In the pn»liIeiM-. H4'rni'e |>nx>-lnir tn applii-MlMrtiK nf t'li**"" 

rrnt lor sii\rtiti)r. nnl»-»». Tr<>t<>ian><i- in put in tlM* i nter- | ifrt>tAe. \i, t- lliptkl. wliMi. wttli tlie inereti^httf H|t*»ed. »ioior>.. and |o iinviliary aplMiratnu. we wtll ui»TjIfiti 

DM Circuit, Ubig« aud bnubt*« nn ueivwur/ Ivr tbib j Howb thruugb ibv |*ort, 7. luto tb« uuivr gruovv. 4. aih) llwt (he iraufrvriuvm nn buUt «ltii«r lu bos of 
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rvlinilricnMy. witli lliivr vrrlwnl iron rtmu hptwiwn 
tfu* tiiiiiriHMt hn-«* iitiU r«»vrr Thr> Inttrr uylitKlrir*! 
»>ti,iiK* !■» pn'fwTtHj. Ijiit out <>xrlti«ivt!>ly umhI. for tri 
|»|iflNf* rrnimfitrnirrv 

l>tn*f'i ciHiplitit; of till* niotnr U* it* UmH i* powiblA In 
'hf riiM* tif hiirh «|hhh1 ni»rhinrrv, I'l^ittitiittirs, c^ntH- 
fnirnJ aikparnltH. wtr. In tlwf \'^i?r«*inifft4* lt<»iiifn<^tu« 
('•»|]it*rv, Bt Kru\-. a Itaihnl fail h*M h«*a*h iN'plari**} hy a 
SchurkiTl mttiliircir. T\uf |Htwi<-r plAiil t< nnnut n mii* 
from tlw nriw nimft, niiil ciiiMi»rt«tf>« a \'M hfir*« |i4iiir<)r 
«*ii:;inc ilrivmt^ a lM>lr n ilrriAUHi: <«*<* twn rtkpp^r 
wirt^*, ^ inch iii tUnitit^tpr. on Imn |Mkli*ii, tak** rh» far- 
rrntn of l.'JUU volix to ttw i>U>i*lr|c iiMititr. whlrh i« fli**i| 
In thi» «>ilmu3iC4T. In oKli»»r iiiMaiii>«>. iiui>tor nml 
hAiiitt»r rf»t im a (yMhiitmi lia>** TtH> VfiittUtlni; lii- 
ftalUitiiin nf ttM) iti^w biiiMiiiii at Kerllii. the wurk 
trf IkftTtd 4*Triv*'. irxiipnilly <!»'Mh'»h|»nI tu be a iiH^li'l In- 
«talUilo4t. U rtrtfl wich twHlvf cI*H'triif nKH«tri( from 
N(|rHmlN*fc. Pour larm* tiioloM nf h5 honv |K>wer liaU 

Cp«»viou*ly l»i'*"n on trial wiili Iwtt tlrivitiff : llatip**( aiul 
«tlM<r coufiJMiir^ wnn* aflrrwnnl a«U>ptnl. Tiw m\wni 
rsMi. hy iii»>aii)i of rv>«<*«raiH*<*% >»«• rt*iJu<H*ii lo orm linlf in 
tfii Thi'-luilf iiM'ftI i< takm aw thr iionual ; 

th*« ^t'HTilati^rw an*. tlit*r»»for»*. exKiplt'i] two in »«Ti«« for 
onliitary tnuMlili-Hi-* aiul in pamllcl Utr fall offi-ct : 
rfhfxtaiiof ftirllii^r fH^mlitH of touiiif; thi* »pi>Ml tluwn tn 
«Mit*-ipiaTl«'r. 

In rii;. 3 wr llluKtraic a rtMitrifutr*) «^Ytrartri- inHtallPi) 
the ffu;;»r work* of I.-in^Mi ItniluT*, Knlit. Tli»* 
cutilitnioii« riirr«*nt iiidior i* tltol ulmw. raii In* Ktilfh'tl 
n-)H*n tnr appuratusi to bit rliMiH-il. anil cna !>«• rnit 
X<» art iL-« a br.%kt) . it nUrKtrkt* H tiumi* pnN'nr u'ti<*i) tuuk- 
ini; kVJ rpviiliitlnii*. Thp trifitiii*^ uintor nf Klic- i 
l»lttiNs| iitiilirrnmitli th^ (triini, which c^aii tlniM Iw taken 
€»nt withcHic tniirhint; t»p nii»ti>r. 

For ilrirlhie at lower oitf^ilM. th*TB atv rwinirvU HChrr 
low Miw^l nvivlnrrt. •moiioiiili'nt iMily when of lartn^ Klzr. 
or iM'ltM or fiHitbetl ic»^^rnit(-<. or both mnibiunl. Such 
a i*i>iabliuitk<»ii with a • lionw* p<iw«>r lripha«« iii<»tur In 
lIliiHtrateil in Flic S ; the IhHIow •^hafl Iwarhij; rentii on 
Ch** iui»tor fntiifce. with th** tiM»ll»ei| whrfl on tlw uti« 
HtuI ib»r pulley on ih? other xtdr* ]n Fif?. t tli« tri' 
phJUM* U horst* power luot'ir id tc» a <vul iniu kiAM!, 

whieli HUptHirIt the* M-eorul iiiotiitn !*)uift ; tlm UKUal 
iTtMir ruCtu ii 1 to ^ Whm aliun»t vcrtio.al tx-lt* rauinot 
t>e ar<»li!nt. 1h« K. A. ii. iim*« thn arrati|i^in«>nc iIIun- 
Iratml tii l^i;. 4, whirh ptf^nuitA of a wrltriil lutjiiAt- 
lueiic i»f the brit. Slidft raiU an* tUtiM ni tho motor 
box. ami th* tuor*»r ran tw nkix^l or lovt>r>«il by iii^taufi 
of tUm M'mv alialt whlcib puk^Mw thriMiifh tlkc oovvr o4 
the box. 

For niiikft*. th** <vHU|kaiiy h.-*v-» ooi)Mriicte<l electric 
l«K^iiiiii»tivrM. hatillijx t^fiteitieH. pumpt. etc. AC the liule 
HotTniiuc«hUttt* roiitidiKMi'* L'urretit uolf tr?* of an hutM* 
power art* euiployed : si Khtiluo. a .hrw thruw puiup 
with an eleecrir ui->lor i.t both beiiii; flxes.1 oii a 

truck. In the .Sch'tuUerK oulltt*rie« tlia eleetriu piiutp« 
liave i>rx>ve4l a U'rvat !<iicoc*«*. AltluMi^;!! Iho thenuo 
tnrl/er Uown below uft«i] demK-^tide^l to about zi^o 
Fahrtfnbett, a few nMixtaiii*!* i'miIn priiveiitnl all troublo 
fruiQ frvMt ; tliu m rtho.l of kunittni; cannot Imi ntnrtly 
eoi>noiuicat, biic it hivi letrttn «>i>iiiptotM Miufaclioti. 
TlkP eleetni; )ocotii<>tiVft« urv f1lc>Ml wiih trolloyH on 
aterl ariiH u%t Hir>kwal, an-l with mntart inn <t* roll« 
oil link* lat l4ytliran<l:k<. lUl for AArtaJ c<Mi>l(i<-ior» ; tti»< 
UtniWr of tht* iieriiMiulaUrr Uk- Hnodi-M at Krajr carrt4>f4 
a H^t 4»| -III Tiii|<»r i?f lU. Auiohtf i-»r|otii> <»ttK<r aiH^lioA- 
tloiii. we til %y lui^ition an eh<i'trlr transfer table at lh« 
t'n*iel railway *>trtti'Mi . a |kee«tiar traver»lni; table at 
hordimnd, with a htich skelftoti low^r •iitp|ior1iiiie the 
conlttct bar; furtlier. elet'lrit* txrintp. lurntnc- ptaiiitit;. 
aud CTtfulin;; lunchiiiery. luotori for looniK w<mk1 work- 
iiiiC. pafwr luakiiii,'. priutiii?, etc. (Jie^HH'ke A: Iter- 
rieiil. of IvMiixifT. harif iwt^nty «x electric uioloni of 
:i borMt priwer and Inu for actoatinff dilTcrent prewen, 
•«^v«^i eWtrir faiiit, U hurwa pownr mttUtr* for the lift, 
and eight nK^tor* in th4* utrni* ffrltidiuir. bookbliuhiiff. 
and oih**r drtpiirttntMitii. A* th^i Tarimu inarhim^n do 
Dot nin Aliikiiltaiieouxly, W) kilowatt*) *iilllc« for tlM' 
whidi* cofioerii itiid for llhtiuiitatint; tlM> «*Mtablltih- 
luent. 

In The lift* of the K. A. if thi* elts'trle Ukktur Mid 
tite worm ar» moiiiite<l on a ctnutiton lw*e. and the 
brake >9 in ifMitivenniiieclion with tht* rvt'ercini; tznur : 
ttie luuCor i.<> i'ut out when the lift i« not in uu^lioii. 
The Mtartiiiir i^ efTerled by iiiiMtri!i of the Itand ro(M* ; 
not ilirccllv. h >werer. Minee that would lea<l t<» dctri- 
tuentaJ )crkv imt thrcmeh the interiu etliatiun uf an 
Kuxiharv iu<itor. 

Ttw cinvice UMf'd for Iwary lift* roni|*ri«oj> a miiall 
aiixjliary okictric motor with ik wortn tfvJir aud a tnne 
netir chitch who*** armature, tiv inoHnu of a tootheil 
wh>*el. p*ar with a tiMtcliMl rack ifhilhiir **vvr a vertical 
ftw uf oMiiAi'l*. ThPKe partA are put In I'lrcult liy thp 
li.-Mid rit|ie and a n^ventiiiic xwitc'h fever turning n'liout 
a liuriK'Mttal pivot over nnm uf <vintai*tt^ The lift tnotor 
5turta «l(iwly ; tl»e ooiitant Hiide cut* out reMt-t-anc** 
until tlteantillary motor aud the iiiaictietie clutch are 
^hort-cin^iitesl. The «lide muaitiH at it« hlifhettt |mi4i| 
tiun until the reverniui? lever it |Mit C<» rettl atniin. A 
tr-nliapol nx) C4iiinecteil by crank with the Hwitch 
h*ver tlicn imlU the «tide hack oirain. A hunte power 
hft of thi« Kind, budt br Me«»r*. Srhcller tJievcchc, 
of l^i[>xi;t. i* i)t u*c at tiw Schuckert Worka in NUreui 
iHtri; ; it raiNM loadit of l A tons, 

KLECTRirAI. WORK W)NK FOR SAMPSOJf S 
FliKKT HY THK 'Vri.rAN." 

When lh«* lTrilTe.| Statt»* rv>palr «hlp " Vnlcan " wa* 
filtml mit at the Ho-iom nary yanl. early in June 1il*>1 
it wa« expected tloit the eU«trlrtU lfk>ttallall(Mi« on 
hoard iiHNleru nieii-or-war wtMild l>>* nitioiur the wry 
fln.t to make ntpirtitioMH for rrpairM. The wnrk WM 
thnrnu^hly aiitirijNiTeil Kvery |iro\i«ion mi" IDad« 
to meet |Mw<ib{e eufp-iitrieM 4»f the Mtuattoti olTSjiuliaffn, 
Skilled rleelrical machini'*t^ were nitirMiir her picked 
rr*<«*. T«9liti|{ iii«trmiierit4 and all kiruU of elei-trioiU 
ittiiirea for iiiArinc inttallatimis were taken aluiur. 

Before the buttle of Saii1tnir<K and after, elertrieal 
Work ai»d rti|»air» werv- r)ii*oiit«Ml ftir the " New York :" 
r>ei.<«nrhhi;lit« worv n-pbic«*d by new onm. (he tele- 
pliune >i>^tein wa<« teniMl fortfrtHind.i and break*, nnna 
lure* of t*otiMm*ii fan uiot«>rs wrre rewtiund aiwl testml. 
and other iiio|«»fi> were tested for (cnniiuK The onlv 
other »bii» in the enira^tiieiit for which ll»c " Vulcan" 
aftcrwar^l made fleet rii'al r^-pulnt u-hm the "'Indiantt." 
who#e iiuall blower iiiotor» were uvcHiauliKl Abii the 
a/iu»iarM uf iwu uf (b*itt rewuujMl 



Two vesiwb of tha auxiliary fle«>t. the " Putomac" 
and the Mannintr." called for minor electrical work 
and repatrK to tlwir utirnal anil itith* lights, electnc bells, 
rewirini; of dpck dii>trit>niti>n aud t^neral overlmuliuK 
of the elciHrical machinery. 

The dvnanvo field* of th« " Vnnavin* " were very 
rar«>fullv tested aritl ttMinil to bi* witiioot fault. When 
the " Maria Ter«>ha" wait hn>iiteht to tiuantunaino Hay 
for ir<>ni*raJ overhanhiii; by llie " Viili'an'* " force, pre 
vlofia to l^ielnir taken north, the dynaniOi* were 
tliOfyMiKhly exanUued and fouml to }f everywhere 
Urounded. No uitenipt wan iiuule to ic[MUr them.— 
American Blectrlclan. 



FRENCH 



HKiH srCRD n)MIH>UND 
U)C<)MonVES. 



TlIK admnt of (he compound type nf «iinri« on tlvo 
looflnif? linen of the Frruch railway* dates back about 
twttlrcnr thirteen ycara, ami thi> trial that hn* Ihn'u 
made nf it dnrint; that period lui* |MTmiit<>d the (art to 
be retvifcniziHl ttiat the application <tt tht* pr)itcifih> t« 
de«.tin<Ml to ittve UK-viinotivi** a |»owcr ami an cLn^ticity 
nf oiM>ratinn that they have never hitiierto |HiM>e)t»*^l. 

\Vo have thmtijht it would pmvc of int4>r^*M to giv* 
a few <leiallN ujmhi thin Mittject in devotiiiif ounwive*. 
eti|>^lAllv t«> the enisitK^ iiM>d on the liailwny of th^ 
North. ^V(« dhall r'intlne iHimvlri^ii at prcM^n't i«» th«> 
imxItncationN that th«iy have permllt*^lof reahilnte In 
the nittiilnteof iralni^ 

The loeuiiiottvett now In M<rvlce upini ttie cimiiKnioV 
lined an* vixty In ntiiulH'r. ami are di-trlbuleil in four 
Maries, the DUCCieMiire ileniicnti of which luive )«een Mtu- 
died with a view utoblaiiiiiiK a ureater and theater 
effective increase in |K»wer ami M(»eed. Thus the 
hut cn(rinc« put in nervice pre<^iit cvrlain diller- 
eiic« that arr very iiiarke*! ah comiNireil with the 
tv|>e that We have de^cribetl on a f^^niicr <>oca>*Hin. In 
^itS. 1 w« ffive an external view of an enijhne of the 



i» a further advantage, moreover, isi <loiui; thia even at 
the cft»t <d the iniiiuvenicnr*** rer^iiltinir frtMii the dimi- 
nution of tlic external »urfai*e and fnuu iIh* intlirect 
inercaM* in the thickneii* of tlie metal traversed by ih« 
hcjit. In fad, the water that ourrouiidc Ihe lubea 
alwiiyM alworbn the heat under itmdit iorm that are 
much more #atiiifiu*t<iry ihAii tlHMe in whii'h tlic lient 
of ihi* (ru*e» u r^Miioved. Till* ^^xpcrience with loco- 
moiivenrif whicli (h>* bolleni are provMh^l with Scr^a 
tutieii fiirntAhcfi a liuiffuilh'i-nt (>roi>f of the increase of 
VN|H>riiatiitn that th** UM*or uiii);i( pcnnit* of rraliitin|{. 
(^1 iiM oli>*<rve, lie*>i«le*.. that thi*»e winpt i'on«titulc mi 
many oliKtadeM to retard the {hm^ac* of thctraiOf. aimI. 
fn»Mi tbiit |H>iiit of v|*<w. furtlicr (ncilitatc thealworp- 
tioti of Ihe heal. 

The arrancementM that lend to im prove the ntillxa' 
tiou of the yteaiii in the cncriiiefi under coiiftideration 
consist in itH'rea<iim; tike workintc re»cif.ter of tlie lwiit«r 
to 15 kih>f,TaiunM'K, and in deterniiniuk: the dimet(«N>«k« 
ol the hi4;h and low prwure cyhmlert and <»f the inter- 
niciltatc re:*cTVoir, an*i t-»|>fcially the <teieree of ailliiiv- 
xiou for tlic urdinars* runninir. under the ctmdittons 
that arc reco(pii/c«l \>y exiiiT>i*tirc tut l>eint; the UMwt 
advantai^ixiux. It Ik iinjMn^i^iii^ for u« to enter here into 
tlH* details ft tlicw* varionx iirTan^nicnt*. and we nhall 
ximply rerjiU the faci lluit hi liie ct>m|HMind 9yt*tew the 
udmiMioiiii ant alwayi. inore |)iroIoi>icc<l I ban the ordi- 
nary ili»trlbuth»nk. the expAn«ioii tukinc plact* in an 
apthropriate cvIumIpt -, aiul it will Ih^ at once remarked 
that by th\n wry fart all the inconveuicucc» inherent 
to fet'bh' aihiOMiioiib are aroidenl. 

Ill ohler to liicr«'a^e tlie power <if the engine*, it hoa 
lieeii iif)**^Miry to itK*rea>e tli4t volume of the boiler 
and. at thehniue lime, the area of the trratti Kurfacc. 
The luternal diameter of the c>lliMlrM>iil IhmIv ha« tM^*n 
increu»nl to I meter*, and th|<* hat iH'Cv^ttAteil tlk* 
n>i«iu«r of the axis of tin* Imiler by O'i ineler above the 
raiN. In «»nler not to itirren^e the total wclirhl of the 
iMiiler too uiticli. 4le«pile lhi» Increibpe In diiueiiaioDt. 




FlO. t-COan>OU5D LOCt)Mt>TIVB OF THK RAILWAY (OMl'ANY <»F THB NtiRTH, 



iDOrt fpc^fit type, exhlbltlngr the rariomt racKliflration* 
thu» milfKcd. Thisenfflne wan built hy the AJuitinii 
Society of Uerbanlcal t'otiftructUm* under the »uper 
vi^-lon t»f M. dn li<Mii^'|ilet, eiitfltieer tn chief of chi' ICait 
way of the >'orfh. In co|lalM»riitloii with M. dc tilrhn. 
the' AlnatiHU SocMy'» MniMTlniendent. 

In tlic tyraf tl>u« iiKMlitletl an etidfavor ha* liecn 
made to facilitate the prndui'tlon of hteain and improve 
the ulilixation uf it, and to leive the euielne tlM* mini 
mum of wciirht of which it »tii»K7eptdde- 

lu order lo quicken the vai>ori/.attoli. the srate *»r 
faoe lia« been incrraHctl and the •iiuoke tulH»> with 
HDoutli inner aurface have bceu replac*^ by th« 8«rv«> 




tho latter, an w^ll as the Arc liox, haa been couatm«(ea 

of uteel plate. 

The temler, tha dinkrn«ion« of which have been lii- 
cre(i*e«| tn Mich an extent lu to raiM- the wnter ca|jacily 
to l-H cubic tiietem, 1* DUpiKirted by two jointed boiricM. 

A* aliove ktateil. ihcMe Iivh ii|Mt>d com|iound eiiicinee 
ar*^ Ikow hanliiitr the hislitntntr *>tpre«ii train* uf Ihe 
liallway of the N'tvrth, and. despite the continual in- 
c<rea>»< hi wetsrht that oiich trulni' are iiiiderKoini;, have 
Iterntltted ft icreatlv Increiviintf the *t>i>i>it liuit wan aji< 
lioipateil. 

If. for example, for the yi*ar IMjr.'. we cniiiparo tha 
K|iccdN of the expre-" ttiiiUN hatile<i tiv ttte old fttyl* 
eiiKiuenwitli tli<i'<e tU:it are now buift, we ••hall »ee 
that, upon the l*arivLille line. Mieh ti|ieed«» calculated 




Fif». a.-4TrRVK OP BPEEDH uF TRAIN No. |». 
RUNMN<i UKTWEEN PARIS AND <'RKIL. 

Kydlem uf tube* with wtnir*- The advantai^ uf tliene 
tuhe<> coii»i8t« In the fact that tn all tubular ttnilcn* the 
convei'tion of Ihe hot takt-ti idace with much 

iiM»n? ilifncully tlutn lhetrAn*inln*ion from the cxtcnial 
Hurface of auoh tubm to the water that itarround« 
thcuL 

It i» tlkerefore im^turttuit to fai-llltaie tht* tfiintact of 
the ffaacM juhI Ihe metallic waIN >>y Iticreai'inir the in 
t«roal vurfihcp tluougb the addltiuo uf wliiipt. There 



Pi«. a.-rrRVR op 8PF.Rns op frrkiht 

TRAIN L P. Rl'NMNti HKTWKEX BOVF^ 
ANI> AILLY-SUK-NoYK. 

liHweeii the terminal p*tinl«. remained between 17 at»(l 
kilomelerH per hour, amJ. u|Mtn Ihe l*ari«-('alaiH 
line, reachetl tl7 and 73 ^ kil««nctcr»«. Tike mean ^pe«l« 
calciilalc«l Itctween I woconNcciitive wlalionN were natu- 
rally •liirhtly trreiitcr. and. with train ',1>. rearlied 73 
kiUuiietcrs in pitni; from Fariv 1i> I^>iiirue:iu aiul 7.*i in 
n'tiirniiiir by Irani 1**. The MieedK atf;iiiii**l lietwe»-u 
Parm and .\inien.« ro«e to 7« I kilometer* with trAin ITi 
aod trjiiii O oi the C'Alaiii line, while train 19 ha^ rnado 
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iKivc aiiii ltll^i^:lly. 

Tiu'M' liKiiPM am iniw (rrt-al!> i-ji— fitfu l Thi» rmn 
iDt^rial nfMM'Us cnlciiliitt-J bptwf-tj 1 1-'- it rnitnal jM»iiitt4 
reiwh, in iiihwI cilm**. ?*0kiloiar1«rrH, uihI lii*' Uit'iHi hli***"*!*, 
iMicul.i"*'ii '^-twrM*!! t«»«» c<M<'«<H'iirnf •lutiun*'. k'*'H'Tiilly 
vivr-. fn-i:i t-.Mo (sj kilLniicit'rn. In Uif nni fruiii Purin 

II Nfwoi*d iif k;I Mij.-it*r!<_ Tin* train U ttow muktn^' 
t 111* I'Ulin* trij' fri-iii I'liriji tn *») 31MJ5 kiltMi- 

tff- HI :i h rii. ,.i-,"|v. wtiiU- irs ttsV? ni" tn»?— I rr-.rnM 

mmk r.vi. lit I ii, HI s... I...., im- 1. ';]'* it'i- rr..ni 

I'.-.r.-. I. 'II.- '-.'..! k ' t.-'--' :ti.- t..f,-, .|ii';itiMri i .f r j „• 

trijt lit mtUi'sNl Iroiii il it. KIJuk U- :i h ki . wrlmMi f'-i-r- 
rntit* n »A\mu *jI '<ii iuiiiiite-», --ii^ rhini It pf- 

mit. 

lit « fiMi pral way it iitAv l»t* -i.it I fi'.iit frn^iu-iii-^ ^-f h 
nil. I fill M>'A' aM*i>tiiti>i) wnlioiH 'h«- irjAin MlKiwiiii; iirc 

■>»-hsll. .■ li.lllimitiiHI Itl »Uf.-'I HI. IV WVIl frxMU Itjl- 

d Jiiv'r ^ 1^ ill f^'K*- ^ ^. wU't'it'tl troiii ii Iatjc nuiiibcr 
<,t 'I i.Mrn, iumI Nil. whio-li r^'nwklijfr* th«' <Mirxf of 
1 1 v|..'»>Hbt of |iAK»»-iih:«T trAiii Nu, UN.f Miirrh iT, l**!*?. 
hi-T 1 ii Pat'.* aritt <'r»-ll, <N>iii|«rlKit.itj l»i ^rnr- fiixJ w.'i*'lt 
iliw' li'i.h. w \ti It tfiVft. th'tt ,,f Jr. 'i-M.r tr-iia I. 1' 

o( 1 1.'. -.'lit.. ■f M' l-*!Mi. 1>*>iwh*'|i ll-u. - .111, J AiiivMir 
Jitfiv. coitntotuiK '»[ 4*> t*^r» uihl vr.'U'lumc (W.l inn-* 

iiiHiitlMii ihc fitrt rliur tlHi*** «hii'li iihi'mI*' siilttis. t<» 

Ii» « »r.i i-i I ri -!-.■! I I if "^1 n»l". »ri vi'i*f >^ "f 

ift »|»wl of tl.'k klji'iuff t-f« imu> ii'H »'i('*-(.ttM(| ill A'-i'.'Mdinc 
K^linitv m( "i mill. U iu'ir»H»v*<r, iiii|ni-»«Uil*' Tu In 
ereoBtt (hi* lutwl rniu'lk .^ml ivjirh. -ay :!:.' itAl^. wlihniit 
iururriiiif fiic risk or ninniti^ lio^liinil (iiur At |ir><-<-nt 
Irain* fm^ueiiilv iijL')ii\lf fnHii ut <<> iixl>-». atnl l<Ktil-< 
of fnitu l!M lu Ions an* rcaiclitti unJ li^ulfd itr htl*^ll^ 
uf nw\ evrn of STj kiii>iut-ier(i uj» craJiriil^ oi uuu. 

Tlifiti* iiiti-rfstiiii,' ri-wiillft, mnri'uv*T. Imve betMi 
(diiiMl wiltioiit imy m*ii»ii)l'* ihorciwM- in fX(HM(*f. -iiKM' 
(kit* 4N»UKum{ftuM) of (VMiL by c«»^rij[M:itini] L^iiL'tiifti n-iuitiiM 
tewi th«n thiti uf (h** uM fiivlrunc^ in ilmn;; tlif -(^Hiuf 
•urrice. Tlw ioctis^m' in i-iiM-iifn-. wiiirli ir< i>nin«*'lf^l 
<MiIy Willi Itn* iif lul^ricvilion. in -n-n." iuniirniltcAtit. 
xin--c Tirtoii tin* t^Mtvl tri]i fruui Purin |i* Lilli* It rtwhrv 
Inil i> 74 frune (mt trikin. i Mi tlir oihr-r luitxl. ilic rmt 
■ if rfjuiini of th<* o<>ui|>i>iintI fni^iitr* miutiiuii leao up to 
Kin* pre-M*Dt tluiii tbiit iif 11m< KtyK- 

Fitr till' ubore |>nriiculiir« iind thi* Acvmupaiiyitig 
lllustrjitioDa W4! orn indL-btrJ to 1«» N'uturif. 



THS TEST OF TlIK <tATLIN(i i'AST 
STBKU M IM H UCN 

Nkw Yokk .Uiiimry Vi. IfjUO 
To the Editor of thv S* tK\TiKH' Amkhumx 

I>KAR Hm ; In nf ih^i. ai.vlt|»>iit whu-li dwtroytnj 
tlif H-tiii-h fii*t »t«?fl •*» JSiiii'ly li'M>k (nxtviujf 
tO^MiinilH un Juiiuitry 4. It luuy be ^if InttTtvil to yuur 
ffMitxr* til **iitntiii(* thf ncxNiiniMinyiii); rH]«>rt by !>r. 
J*>l»n N .Sri MrkweJI of Hri in<r*utih;at|iii) of tfie t^lftvin uf 
ctNtEin^c I til th»* htrwint of Hm" (hfTfrfiir i>«%rrw *>f tlif tint 
linp HirJf r-!ittl..'r- -r.',.' irnn. in 'Hi.- ] i|. jit Ihi- 

OllH airt-l Work*-. <_'l*\vMMld. O, ll Is t^vide-nl t4fcat. 
by tb« otx^llbte <>f thn ^mi tn tbe liMnn»^r •n'C fortb. itn 
would rviv:)i u comlitloii of rlifidity th-fuiv ihv 
ontiilde rranbed ttuit <>nnditli>n, And h further ncMjliu^ 
of lhe>Kiui woold«KHfe- a KVht^in af tttraliM utton 
Innitr layvnoTtbs icuii. tb** anion nr of whlf^h would d« 
|»end upon (be «U»tk limht of »c«>el, (oieiftli«-r wiUi th** 
<^oefflcleut of tbe «>xiiaiiolan of i-tt^ft dti«* to .\ k;iv.Mi 
rhauffe of t«mperaturv. and tlif oi>rnt>tnr<4l • ir - t.^ <.r 
lh<^»* two caaw* woill ! U* U voiid llie rfiic'li ol lurrv 
coiiJ«fCturt'. 

Tb*" i>n-'b|piii of the aiu'iunl Kiid dLrivtion uf tbi» 
•trains bail \n*vti carrfiiLly d«l«-rmiti«H) by Dr. .luhn N. 
HCOCkwell. of Cievelund, wlttwe' repnCAtion a.-* u mnttxt 
tllttteian Uid a^trunomrr U iitt«Tna1k>»aL and i% a inifH 
dtfClt^BrnnCtM* uf the iiccurai^y uf hi* work. This hf 
tmd aoeouipUvlHMj with ull dtwirabU' miuplHi-nofift for 
the eami in baud. lir luu aicu rutmiilLTcd with (b^ 
Mine luatbeokatieal detail Uw «flect of oooUngf whoUv 
fffoiu thm cmtBida of tho goo, and abo th« •ffoeu whtoD 
would naalt frun cooling fram both tbt ImM* «nd ont- 
side &t thv flUDtt Clian. It *>hnuld h«* bonw In nlbdtllftt 
th» eondltUHM of onolinx tn thin typ« ol fWI «M htt 
WMHlaod aro uodpr oontrol. »o tluit tlM ononoft of 
laMal (MMtoa b« tii«d« aw «iveinML 

I bim thv boMTio bo. 

Vary (raly, 

YovrobcdM 



RD J. Si 



Dr. B- X OATtM; 

DB&iiSiR; 1 b»v«tbtboH«r to ibbnte tho MUiw. 
tacwport «( M iDviMtteaMD of cbv affMi of ooolUit; 
«DtbfiMMof th« dilf«r«at p«rC» of Ibe QatlUifc 
iiwb MlibirMwl Run ca»< In one pt«oe at tbe OCb8t«el 
wopIm, Chmluid* iX 

AlUr«gwikiMba«DCAbrtoiitMl.UM nMal o( wbiob 
ll b MmpoMd nMjr Im twapafd tlUM JlUmpMit 
wMTs, nauralr : 

Ftni, by Mkm wboUjriMUMi tttdd*. 

Bmow by«iMincwbM|f fMMMKbaoaliidik and 

Tbbdk by •ooUttg-mub batb tba buida and oaMd* 
lA the laBtfr tlttMk 

U U IWOpMad to lnftntii^At* thm HTaet of «Ach of 
thaw ttanodt of •ooihiv nimn the piirinaa«nt vUalns 
«■ tho inaul of tba diffmot porta at th» fcun. 

Tba malarlala for tho lnr««tjffatlan ar« d»r^vH>l 
wboJIjr froin axpariownt. and uiay b« cUmmI an fol- 
lowa: 

Pirft^ tlie oipaiwlon of atM by heat, whieb bas been 
mMum«l to b« lU fora chaiiirv uf t^miwraiore «(|0a] to 
tbadlfferMic«b«twoen tbelnwcicij^aod builiiiie puujt-» 
of wat«r. 

Seootid, the«la*tk liiuit of iilrvl. wbkh baa br«ti ai>- 
auUMMl iu be flU ; 4U*d 

Third, tlw tfmereiive of Inupcraturv b«t wnri th» fit' 
side mjhI uiitMdp of the trun whiMi tli« euoliaie^ beginn. 
wtileb we have aiMiiii<*il to U* F. 

No HtraJus ol Kreatrr iiiteiuity tlian Ibe elaiitic lluiit 
of ateel have hn'n ooiuidertnl in tbi« inv<*^tieAlian. 

We nball lllu»trntr the effect of IhediflLTcnt iut<th<Klk 
Of eoolluK lO the order vtated. 



p.iu.|. r i-hiirjilit-r lb- 
Tiu- i>.tr.'Ui;tli i.r the ^ 
boJIow ftiwi r> .ii.ili r 
li»^». ; fttnl in i-t.K-r : 
tt-iit.itv of rh. sri.«iu- 
»^.-ll.■^; fi-.-.-. :r>. ,-,«,|l; 
I;;:- nf 1 IIH; l.*., t>. . -t 
t!|..-kur-. [I 



[:!■' -l^fluk.lL:'- 

III' r .-^ I M.\ r- T /I Til l< 

hi l<-nl.lit.L' 



I rh. 



.iitr. 



■ I'- 



"I': 



I hi 



■.- nf I ([■ 
lir- 1 1:1 
r. Tin 



miiii'- 



1.1 

rli. 



I '1 ail till 



Ih;.- ill iri'. litM, 

. i<> tliiit "t a 

.•h.-< 1:1 ttii-.'k 
I'.iiir ft\.\: Hi 
. .,1 th,- ui. r,»: 
It r.i U' iiij>-lv 

I 1 ihh.MI tl 'Ml mT Mil Jlll'tl hi 

1 .1 : u ;! ih(' *^|tlAl to tli;«I iirlNin^ fnnji 

I'ML-Hi uf «'ni'li oiiit'r lji>«'r dn-- to ii 
i> oS ootf fourtli of )i iI. t;r»'M I'iiliii I. 
[ tin adjoniltitf iniiPT ,ii>."- 

iCtltl "-I It* to illicTrrilf r||n prac ip|f- 
i fpitit (be i»i»>;dt* -hiill Kui.|i...r- 

I ll ^t•-■l .. V liii.|-*r Mi -It- r._. 111." 

VrMM'iM th . .-. li:iv[.T ^hi.Nlil 'A Uh; 

-i.-.'! ril.li.iti V* iliioiU auv stiraui waal 
I ln*i-r -liu'iM bf atrftchird by about 
■ liiu^t, i( "I- nupfNJM' the p,Tiii to be 
' l■l1>*r^ Til'- iitrjfreiralr aiunuiit of 
lir-' |jiiii'lr.-i hiMT-. vsi.mI.I iibmit 
, ■-Mill." I l;r 1.. i "liUi-.Jri-.I lavi-rs «.iul '. 

I s- 1.1 n trJiivt I uiJ liK'tu-- ; I lit' ttiird Uuniir«xl luyorn 
WMiii.l •.irotciinl 1 '^l iiwhi-^ , ami on. The lii*t 
fiiKi ir*'.i l.tv»»n« hliould tM! Ktr»*i«'ln'il l^■7^^4 inrhi-s ; whiln 
tin* IajU lifcvi'^r Atioiild t>r *!r^'-i-h**'! 0 M!* of an tni*h, or 

II of IU wWJi'' I'lilAlIC f-lrr^ik,-! I., Tlit- -a hnl*' iiuu. lllil nf 
•■trtttiOllntC woill.l lit ^■j'" -u-h.-. nr .\n nv. ta^;.- hI | i»f 
thi' wlink- .'lAMtii- jttr»in;;!u of all ifo- iji«'t.«J itf which lUe 

IL41-I1 l.iV. I hbuuld th* ».trt't4'h*'ii :i I. til.- hanler than 
tltf pr<H>ftlniif on*', tilitll thf lk\*-i, wtui'ti Mhoold hv 
(•tr«-tchi*il ntNMit } of 3%3\ Inch If w** h.%d a ^trt'l HI>Injii 
f^.'.K^i iiirli»^ In l*t(iKtb ami i^ui I of mu inch in tbk'k- 
OfKo. ic. u'onid luttkH ]ii>t layc'r^. which would 

iiiitkv up tbi* tH»l} of till* i;un wiilmiit any Htrainii 
wImlfVfr. If s»«' -itorlt'ii tlM- ribbon by 04 InL-lo'ti, aiid 
llifu IvMiTlh^-ii *'a."h EH>*'r by pir^frhintr it the Mime 
uiuoiiul ili-\t f. «*niilii "liMrt,.|i i>> i-i« liiiir, wt- ffhuuld 
have tij-- M l\ n' - 1 1^ vt 11 >i f ti-- -an <■ ns,ut ive strain^ 

in iltnliftcreul |H»ri» a« would hv prwliici-d by the proww 

of L*»ttjli|ll[. 

Till* inner liiyt^r of ilir cun is tlii*rt*furf i«trrnirlheuf\i 
by tlie uitu of all IIm* oulfidf KtraiuR. »iiiee they all 
prt'HP toward th** r«-ti1<*r of the ^ntu . and IbfV uiuount 
to I uf the elaolic flrriii^'lli of th«' ifun- The inner »ur 
foM or layer of tbe ieoii U tbvrvfiire atraagtlwuod bv n 
flWblmiorbiiaiw-cqiwIiMrtrwnBthto | m Ibt oUu^tn? 
■ Bovowr, an Bddtti*>iiJil 



■taangth «f tha gnuL Thar* b. 




CROSS 8ECTI0S OP nATUNO OPS. 




as- 



Fjmc by aooUoc wholly Iroai tho lolde a( th* |tun. 1 waa oooled from tbe in'aidi- would be ahoul iVi tinier 

lytail WffA^lbihbciiiyt lMfftiMm«f tiMbii JB thiliivwHAi^^ 



_ . r • bnilt-op irun 

» of MnU batwaon tba layars of metal 
, by eooung wholly frmn tba onialda of thf 

In boikUnc up a gun m aa to rrproMnt (he straliiH of 
ttidlffMaat paru In t)» nana manner and amount tu> 
tbay wmM asbt if a oaiit irnn vara oooled wholly from 
tba ootaida. wajir uu aa J aa followa: W* uiuat •treteti 
the fiml or bwida layer of w^ial 00467 of an Uwh. 
wbirh would ha || of Ita ehmtlo Hir«nfftb. Tlw eecood 
layer ahottld be etretcbed A Httle lenn, so that It would 
not Mnosthao tbe Am layer at hM And hi (ceneral 
«neh layer should he strvlcbtMl n lUlle \tm thaii t]»p 
pracadlns oo«, until the oolHide layer was reached, 
wbMi ehonld not he »tr«tehed at all. 

The anretcate of all ibe >trainR would aiDonnl to 
44'lft Inenet. wldeb would be about || of tlie whole 
•laRtlo fltnoirth of the iruii. But this fome i.i>i: t 
ttre. and tends to weaken the iron, no thnt in n-nlitv 
the gun would pooeera ouly |I an lunch atrnii-th it 
would if it were cMxiled uiuforinlv tlin>nKlH>Ut 1lit< 
witole luetaL 

Third, by molint; fmni )>oth the inside and outiide 
uf the ;;un at the luinie time 

To llnd the distribution of th*- HlrHiii*< due to Po«jIinir 
fnun b<ith the inside and tMirMtdf of tbe icuti. we liuvt* 
only |4> con«idMr thp atfjirt'ifnte btri'lchint; uf the lint 
MO layer* of iiif tal wht(*h luakv up the inner luid outer 
haJepM of tht> givn The lurifrekrnte ■Inrtcbint? I'f (he 
innor half of thi.' iron i* iroi:.^ iML*lte«. and a<id:« 0 i^i: 
to itt. elHi»tlc »tretn;llK while llif acirreipite «tre;ehinj; 

f the out.-r half «nlol|I||^ to An^! w-iikt^ns it iiv 

C I'ilirt, It tlwrefor^ follow- -in' j,-,,' ^h.' „'iin from 
boih the Inside and oiit»j.l'- r i ,.- -.i i.f * 1 i.i-- iinike* a 
eiik^'r i;i.Mi than wimid result ir-^-iu a ituifnn.i i-.i..Iin;r. I 
W»- havt:* that r<M.ihni; the pun fr:»in tlif ui^i l. 
lulilh ( to the flasi )(? atrentjlh of the cuii. iiri'l t :i:it , ml - , 
liik' fr>jni Ihe oUt*liJr WrukeUJ it bv ||_ Ii w., .. . li I 
to lolliiw ftniii thif that 'i.^ n L.tivr ^ir.-i.Mii . .f 
two ^nn* Would br- y » . , ■, nr:h.\-tt 
ide would 

I tba omidch Bat 



it* insidii I nr tin'tjil, and w« hare neeiitt-ui 'In in- 
»;t^!t' Snyer nf ii.i-iiil in tin- ("un whsfh Wio r-.-oLni ifnm 
thi- -lUti-htr !:n' ulf> ly I :*r ij nf n- ►l.^rii' ^tri-ni^tii hy 
t-tr. I.■hlh^;, .11:1] tluir it tU'rum im ■.ninmri fmiu ..:t\ .if 
til.- niilhi ;.■ Uy-'r- of lut-t-tl : w hiU- m tdf i;iih **lueh 
W.-*-- i-itnli-:'. f.'niii tin- ilt-nlf tlit- li.-i.U' i-l lia>i [«Mt 
li-ui.' i.f ,f>. fui--.:!.- -It-.-ti^-I -._ ,.im1 I - .^I--:- Hiit.|„"i-t.-.! bv I <j# 
r|i. ^Uvfn- Mr-..;iLrnt ..full tli- In. nn-.-Hl-'of It, 'T(u» 

v^iiiiM ii-.'iii.-n.|:-u-l> ll. il„- -i.-.-;ii:th nf ih.. i:iin; 
lithl -M ii>i . ll■^ilI.- f-ritiiitl^ >tni|li| ►hio* llijul tli^ u''in 
'*:'il''li «An- f---.|r,| fri'ii; rtiM-le wi-til.l N«v- ijiauy 

; iiu>->- jri.-iiit. r »-l;\'-i ir -I -.-[liTili I li!iti t lit- ^'iiu -A Ijjch was 

.onl.^i frnlil :h" MUt-i-l.-. 

'In- t'tTfcl of l-f i| ifft-r'-ijl iiicIIwaL* uf coo|iii|r i* 
^li<-iu;j (fnipliicaDy lo tlj>- »imv. 1:1^: acc(iiu|>atiyinK this 
rt-iHTl. If we But't'iM' all tin- Iav - nt of metal compna- 
isiff the K^tn «hi^-ll w a* crt'li-l MlmJiv firtm the" iiis>}dtt 
to be f^-MTi'd, tht' k''-iK wniild 'pn-U'l ii|iiirt a.-i .'hi-wij 111 
flMUre. -4; ajii: jirt-%M]Ti- TM-rc-iviirv to rlo-.t- up 

llwure. would be t-qual to * Ui*Mc ntrv^iju^tli 

gained by riMUiDg troui the inside. Ii. likr M antier, If 
tbe luetul r<iuiiMMiint; the tfun WKiIeit u 'i^ l^y from t\» 
oiiuide were wvereil. tUe gun woiili] tnkr Uir form in 
dtrAtr^l by ftw»ure, It. and ihi (rr.'»iir«' nt-eejeary to 
elosM? flju-ure, It, wijuld e<pial I I r fnr.'i bv crNilluff 

fr<)iu tbe out«jde. And if the ni»-iai 0} r he ((iin w hirit 
'A.-iK ei~Mile<l from l>oth motile atul onti'lde at the saiibe 
iJiue were MrTertnt. tr wou^l *how a flsAiire of the foriu, 
c, Inner half of whu-h ••rrenictbeiia th« Kunoud 
thao«t«rllllf«f Whtob weaken*. It. 

'iniiiiiipfctfiiiiv .-ubiitittod. 
l» <k Jobs H. 



AllofwE 



COT VRRSrs WIRK NAIIA 

Ti^ tl»M ^U\nr of ihe 8i IKSTlKir A¥KnirA>* ; 

S<-Mue lime Hifii I iH'tKvd a couple of artte)e« tn yoor 
eoluhuif relntlvt' to the nierltfof eutaiid wire luiils. Aa 
theM> itrtieU". make an unjust eoin|iarlsoii Itetaeeii the 
two, I havf iM't'O rejieuteilly proint>te«l to write a or* 
rwtlon I wnoede that It may fake a ^renter weicbl 
to Htart a eut nail froni a ointcle bkn'k of WLwid than it 
.|«>r«> |o *-tKrt a wire nail, because the cut nail Im- tuore 
frietloital Mirface. but w|n-u theeut uait l«v i^^-eti fairly 
pliirte'l, it in practica)l> drawit. while the wir^ lunl co-n 
tlliue^ to hold Ulili. Ihf l.\-t 'Vh:' rut i;ail h«-]Eif; 
wpdice Hlia[>ed. ha* Ilir irrt-atcr i-nrt uf i'? frirlK>ii re 
iuovt^.1 ff -ouri iifi It fuir:v r-'rir'-fd- ^ul wj- with tiie 
wire iJii-' f 'T, li'-'.ti;; !h<' ^-nul>- ^u.- all l!ie way, the frtr- 
li<Mi rcri ,111 - 1] ( raKi'-- "ti ".Im- ^ ->r: i- m reiiiailiiojt in the 
wooii, 't\> iliu--':raie. •u[)]m:->i- It t;iktn NOO pounds to 
draw a three Lorli ci;r 11 ml 1 Im- tirrt <|unrlcrof an Inrh, it 
will otily lake atKi-.il ;|ihi i-juii'I* to ilrnw it the seennd 
quartr-r. aotl prrjnqx 7^ |fiuii<ls t.'ir tlitrd quarter, and 
iM> |)oa].dA ( l.r fnurr l/ijiHirt< r .-lUd n ftP-w ]>riniiiis for CAcb 
n-niaiuiiitc u uurtrr . w h .» » :r.' i.iiil of ••liinla.r f>lr«> may 
im flrawii the f^r>t ijimttrr ai. uu'li witli T.Vi )ionn<lB, 
but It takofi about 'jTu pnnm^h ti. ilriiv* it ih. jtecond 
ipiarter, and WN( pMLiiniis la.- iSin) ijunrr. r. and 540 
(NiuutlN the fourth quarter, atid 4W> |>ouud* the flftfa 



quarter, and aooB lo Iho andt TbMltwUl baaeotttbat 
the hoiibiiir qMkUtoea of tho wire Mil onmiob tba 



»rr<f«t*». 

tVuu actual experiene*' 1 ain of ll>e candid opinion 
that the wire nail will Im .1 jin.re thiin the eul iia.il, 
effteelally after It ha* hjuliiiijt- (■ > i-orpo«,1e. TaJie the 
e\.-rvihi> t-ii-Ti'-hCt- nf lirir^iklit; U)? '»f oli.l ^whI* 
>Min.-h. If |iMt ("O ilier Willi rt.il ii.\k-- lh**v art-efL-liy 
kiM -'kr-^l flparl. niid t he ' l^lJ^/^-^ ■la'v e. l : w]; i|r- vcntt wir« 
iiail_i It 1- ti-jl tuj fii-j;\ ilmif ami tin* iMiiibi-r i\ nnnrlv 
alwa> H ruiijir-l. In.ee j-i.-kf'.* tiiat have hr-i-ti nailed 
m'j withciil natin uiav l.i* kiH^r-ked ofT ■•till; tmo irond 
blow of a luLUUDer, 'A Ij.U- it tak*-.* M-n-ral rurli hlfjv« to 
knock o(T a viinihir [iirkrr f.i}it4'uii.l wiiU nireiuuld. | 
iiotiee«l tiM* latter narl iriilarly in tvtinm; ti'-'Wa » pleket 
fi-in-i- 111 wl.u'li iMAti kii.ils h*'l t'efii lui-il Indltt- 

i^ruuiiiatt'l) Tlif »it.- luiiit-. .'».■«. a rtili' ii fii»f\t locoiiie 
out utid f't:li.T ».|i-it :!(»■ v'eki^e or draw Ei)rt.u«h ; while 
the pKketjk und.i) ni. with rut naiU nhuont invarfably 
fAjne off Ht It -liit'lw III w, It will be ot>9erv»-«l that a 
larffp jmrt II i-i.t hhH, the rhkk er.il i" in th^ pirket, 

wmU' iHll> lil.- -inilll . uA Ih lu 1llf UM: ll. r ru : I ir I, l|u» 

p|i-ki'T i' iiai I'll A' riMil- ar»' t"'^''"-''!'' ■> ' li"id 

two J-M-.-^ nf ^<,n,l t: p^"' ' I lu-f . ti V, til fr.vlil> h»r n V^f f V ».-d 

tliar iitt' orlt^'itial ^i^Miuk' qualities are in faror of lb« 

Win- II all. 

Amde Irum the art ital 'Irawtui; of a nail, it« touf^ineiui 
HhouUl bt* ruiirti^leretj 'lH'- w:r«' nail U murli tuTiic-r to 
break, atxl «^m>cH|urijii\ I:il' ^-renter hoKhtiiC pi-vrtT. 

The fmt|>er way i" I.-m: t-n- uirtitjt of flie tw ^ kii.il.* id 

lULilM i» l-nt 1 1 ■ ■lllif Iv jaill t lirili out n.' rt b]i»<'k at i me 
pull,_bi:: tn M-purati' (/Im-i;* Iiui.nl t^>.'rlluT tAktliK' lit- 

l4> aeo.:i.iijt tile power til *-.-[iariit4- thi iii a: ■iih- pull and 
aUo tin- lurtT'-irJilt^ j^. ; wt-r t n .1 imr/ttr tin' in ifV Ir.^fl n -nrt. 
1 1. at l^, f'lr eaeti ;--'irc ^ f ili. srp.iratii >it I >ifl'»-r» nt kuidw 

of wofMi »lHJu;ii -tl>«' I.r I. mm) I aui conthientthat a fair 
lest will show t hur ih" v, ire null b MQOh WIBOffiOf tO lh> 

cut luiii. Oumidoi H. BldM 

Peoaaoola, Ja(mar> i, i^w. 



nsarisa wind nmcK. 

Rxi^RHIMKNTfl Upon tba exiMwure of anenionieter* 
at difTwreiit eleratlona hava reevntlv t>epn ejirrit'd out 
b) Mr W. Jl nine* and Paptaui \Vilw>n Barker, on 
hH^rvl her Maj»-*ty's ».hl|» "Wotvi-fcter," of <4re<'nbUlif, 
tmy? The M««<'iiaiilcJil Knjcineer KjVm ]irH*«ure-tulie 
aiieiu<uiieter». w»*rv eutpkoed. tie dln-l In-iniic at the 
n^i/jeij royal lua-thMad. the MTond and tiiinJ at the 
ei»di) of the miuen topMill yardarm, and the fourth 
and flfth 011 Iron 0taiidardH iTi b-^t atKivr the bul- 
warks. The renull" ^l^ow tliHt the ^l1ip itcelf afferled 
tht- MidiemfioJi? of (he k'Wer anetuouif ir-ni. w hile 
some Inw liili- ,iTid tree*, which are a tptarler of a 
mile nv. IV fr. Ill ihe fhlp. to the »outh and soutli- 
we>.[. al^ • alTei-,«'(l I he witnl vclin-dy fnjiii tho--- niiaf' 
lem. The ^reiienil fucln di- 1 i:r f 1-- f rorit I Im-- ■ !■ r. i 
linns are: 111 Ttial ane-iii.niji-icr- [i.n>i Ijit-- ,1 f.rrly 
(■l^-nr eijwwure to be of Knirli itili:t' ti>r tt'MjEi.' n.il 
t..:.ri-.- ■ ■ 'J I r bat on A )>hip lii' n-u ll - hju v h.- m:! » i. |.T*-d 
t:iir[y ait ii rjitelv di'trrniii;cil bs l.aviuv.' -Iji- iii»frij. 
IIi,-I,r. -ti (,., I jibnv*' tln> Inlli I bjlf nfl luri't It Wli« i(*'H- 
'T...:\ bi ij. ■■ T^'.r'y tn Ciitrv n.r 1 1 1 --I T • iii i.-N" v soiiieu hat 
i-.i^'li.' r J br . b r^Tni I !i'-M . i.ri ■ !■ tis • I M- ;.: .'.hI eoiidll ion; 

Olid U( that no olhk-r lonu ol aiMMiKuueter olfen Boeb 
ndTMitwaaa tba pi<a»Hif« tube, fron itaatMtiboitJft 
«b bi nu op and atooiiad CMily bboTO b 1^ ~ ""^ 
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KXOINEERINU NOTBH. 

fk* IMtod StaUa anpwn to turn aeqalnid a vaSii- 
■tb MHk In Porto Bioa, If amo uwy unmuk Talii» by 
■kiaaomtof vaMfallaDMoyln ncuuntiy. OOMTal 
IqrSMMii of tiw DDiMd 8ut«« voluntiMn. layi iIm 
Mui nillMd Iqr tiM islulall, aiwl Uw only potHMit 
' laMfar maetotlMMU. Tnarivm bawaaMW* 
I Ml •( a^ teM, Hid In tiMir HWMBblgb wMar- 

J SeltaaffdescriliM & liciiitr dis- 

gnat plut, l> lha|ripM oT Wbioh tlm tur imd wnK r 
■n ooailaand, ttw fanner bainic utilimi for Sring buii 
cnlntbs fiill»wiB( ouuinar : On r ha bailor mtuagi* 
•MHtntad m ejrllndnail rMiapbuiii whidi, f«r «ff«ctToe 
dw wparattDO batmMn tbn tnr aiul wiit«r. In hv*t»d by 
«««nu um nti tqr th« ciluiiiar Mmud of the fm! 
paap. TIm «aUr ii drnwii oir at the bottoat, and th« 
Itf toeottMtad In ft raonlTarat a ItUrtier ttrt^ tbao tlw 
hollar. dawNDdlDC by • |i||m, Ihioach aiMiUMr eoatt^l 
«itb ftrMlay, to tbs toroara, wbcre It buriu wiiu » 
dMt dui* o( duiUiw whlwneaa without nMnic off 
A boOar Brtd la tbts mauoM' is aaiil to ham 

' tka afapanUnit po««r tliat it would hava if 

Indbf Bfodaatrmit and tlMDRidaMBef (BaalMiirtlaa, 

wU*ltadalitailMiiiUti>U|MraanLef ewbMi 

NMb the Mmoef at a teaipcratnra of Mr 01 

bboilcr work for this ITriit<*il Stntc^ navy, bluir work- 
laffwbhout nabsrtjufnt nniMiiiliiu; ik pnthibitod. ThiN 
i«TDl«rL*«tini;. a» i*«plAHJit«ry of tltU rtil<*. that what it* 
Imowii lu A rritiriil toi»|H'rntiiro In tho workjnit of lM*th 
iniQ utiii Ik At thtt Mvrjillril liliit> hont, thtn Wtui: 
Inm to liw) F , and It \» l>i>n> iliAt Irmi luul Mwl 
arr ifturh nirir*> hrtttl«» wlwii folil or at r*Mtuiuuf. On 
ifoii. lKiw>*vr. titu ht»at ft<>rt* nut >^'io to It^vt. any 
bad vfff^t, ttiuotfh. If th*< pifcv tw workfil Hi MU'h n 
rBOWOf t^uipeniturv. It will n>tatn Um brlctleopm lifter 
AMMlng, and tUit* a )cr«Mkt luva of duallUty mi luvMami 
bf iliv beodliic leau and the |raorer tbe Imii, tti« amtv 
mxHri'tible it to to the Ulna baat TIte <laii|t«r Co M«rl i 
a: Ibu fatal Ilka* to nion ptoaounaad tliao la iron, but { 
it nbta to a giaafar or lean extent In all Inm of what- 
mr grada, la al«> laofv uotiosabie In » daana n Jinit 
than In an amaMllac haat. and ia npadally luafkaid in 
work ha^iii^ sharp eomen, which lum hrvu workotl at 

Ihr ■! Ill' lllMt. 

Ttuae I*ar«OD« vTi'-Ain tiirhinnt of .Vij hun-f jMjw. r 
jr.. .ilrMif I.. !"• !.i;ilt by th.> W**!!!!.;!.!!!!-.' Ma;-liiii>' 
(' itiiirntv- , hjc-t ria>biipir. Pa . for i lu- W. -tini:li(iii-... 

At Hr.ii..' I '.,1,1], i.y, WMnKTihlit:, r> l-i'Fillw- III" 

opliii.^r-. -.l.'Hiu t■lll^|rl*'^ v'iv* l-'.ii;.-iti.-t'.-iii;; >t-w- Krirtj 
Itr-.iiii" >»' I.I .Irliv- ;1II0 iiir.i r. (iiri.i-hiiii; 

eii-rt'tr. T r-M.-f n.- Ii cl 1 1 : "k' mi' I 1' 't ■ I n ^'Li t he 'i''"l.v 
iiii.-,'ip< u!*--! iiitiM' .VirHritk" i 'Miiiiiariv '- -1iL»ps. 'I'hi' 

II. 1 11 II It* i:ni iHi.y i- ii.'-'i ►mKilinca h-iix' [ki^^it 
turl.itie fur Hit* L"iul«'.l lIwHT'lrt-;: Lt^hl iiti.I Vtj-A'T < '/nil 
[firiv, ,.r Nfw York cily. the llml of iiii <.r.h'r cf llv,- ,.r 

III. ' 'jnii' - i/-o. Tllt'M.* will bd Ihi* larp-.' ^'.fiiru lurtiji.i"- 
- .'.(li^t nn'twl- They are to bo !!i^C-il.i'.l in tin- n.'u 

>T.i:ii'ii lit Twi'iity eiijalh Strtt': jiriil I'"il»*. Kivi-r Kui'Ii 
liir^uht' Aill hi' iiM'.i to ilnvt' .X l.VMI k:[-tw.x:[ niiilti 
^•►■hiT.ittT. T.'Ht llvii I'.'i.'iiii-- ikihl ir.'n.*rMun». 
dmfrvKiii 111,5 : J .Vri jH>ri.i' |Mi%ti'r, i'au Ito plAoird In mImhic 
liilf til-" Ntx.'11-M iiii«- i.:-i'ii[i..'.l ij) .'i;;iif vitrticjU WVntintf 
h<i<lMt< --i.^cnn"- '-f ].'^"«" cuirM> p.i'V.T flftrb. Mti'h with 
HVetiii„-l:i,i|.«M p r.Tiir.ir- I.M.V la tlut .'lit y-.'it: al I. 
Sirvfl --alii-ri I'lie I'al-i 'Iih t -it I il ii.- Ii.w I i4'.'ir ij .►-J In 
ElltfUtl'l for ..nil.' til-.l". L•l^ lltlr •■^'■•'lll'Ot IwollB a* to 
oniuuiuv. ( liK' <>! Ih" :i'lviii,t.'u.-< ■ It offMi totlMt tlw 

«aii-r tjf ..■>jiiij,.i,wiii:,i, mii;, vly Momad tD the 

bju«r, aa no oil is uw.'U uj the euiciui^. 

A aew applicaltoti of the l*o««li*ch pnK't-ps. for .ihafl 
tinkme bv frrczlut;, U |iro(io»cd fur a dtmt* nhaft at 
Uan^bim, Ikdifiuiii. aayif Liii;iUL*rrini; >Vws. Thi*iitmla 
OTcrlylue tli4r miitl lUL*tt>ureN tire 7tj IwX dfvp. Thi' 
fint 1711 fi'wt i* niJtdr no of dry ntnitji, of blue luarl, t*tr., 
at: 1 rn.' rt uniliila,; 'iTH fiit't :-miIji1 lit'iiviU .'li.kri.*i'd Wlttl 
Wif. r , till' trial ln-niik'> t-'iviiji.' ri-si' ti, .ill Jirlf'-i-iJi w*.!! 
d.'cU'.ruiii.: i.i'urly ',':' IHH^ 'i.> piT tl'iiir, ali'l n^hiiE 

Vi at'-, al"'.!' '.Im' >-iirt.i.rt'. Th.t ni^Miu'i r j.r-ijf r*. i t , 
fi.rii, .411 H-*' wa.i ay fi.-.'/uv ft'iai tin nut'.l tr , h it a-^ 
tlw Eivf /int; f ol>t'* iii iv;Jit h.' i'rti>a,'.: liar aial I'irrii lar l.irt 

Wrl'fOttHl by lht» t'lt'irill.ra-. I.f.'v. lf.' ,1. V.'.ojM'il ia 

Vmvr Hlnita, he |>ri.|i.iH*'. 1.. ki.'p tl atral iH.riac 

«|»Ni down to lbt»(.i-ial. 'I'Iih t,i;, wnal-l h., i-|ii'''il mi'l 
|)^.<vided Willi a Bland pil"* riMiii^ ti-.t Ui'ii;lil I'luai In 
th^ hydroAtiitic Iteail at Uie Mirfa'.-e ; ll.i'fi. any .'i.'i-^« 
I>r»??Murt* du»^ to iiHtrea-" I'l % alm-.u' i'> fn.-e/ iri..' w.iul i 
U' ri'lii*v.-.i tiv tile «ilr|'lnn "iittT ll'iw. Ilk' "lit lit rlit'Ntir 
fi' •' Ti/ prirvi-iil tile fn't.'.'..liu: ' >; Xhr' I' :[l'--^ Hi tla' tipiJiT 
il-'.' .rrat.-L ti,' Mfoitl'-i liaul ^I-lllll 'ir h'lt niitrr t arMairli 
a iiii'li pi|H» pUmMl ill iti.i I'i'iil nil lii.riiir Jiiid i:"iiiii 
J"'*ijt>i t la-! bottom of Itii' la.irl ^Jl'J.,:r^lt- In th:. :i.ii 
tbiMl th*! aiut>uiit of WAt4tr Rowing frow tlui relief pi[H> 
«witd Iw • ipmd iiwlicator of til* iiinaiawal Mm fram- 
togp n iga n . 



A Bonaal nolMioi In WlaouiMln baa btm aqolMwd t 
an eleatrla proKraioiiie olock ajraum. Claaiu 
oiMraladai ' 

Ir--" 



MaaiiaaUy Itont a oantnil |MlBt,aiiBoaiK- 
tlata tor varkioa atudlaa and Multatiaius 



BtwoehM tNAhadlM ihlpbnlMtacaratara on tbe 
aMH aMl«to tbajiant ukiatMHity •» Rtcal aatlrlty In 
all Hiiaa «r thii fidMrr- Iron MalM a^wclaay re- 
ponaata Kaod, aa amy bOMIhand Rrma tha toUovhtc 
tnraetltoui ndii||Makla1!h»Ka«rT«ik8Mis ■*TIm 
*aty baatalRn nftbagaodtliiiaato KaliMiailMailltMl 
o( aahliAaildbw buoa whUi. wblto ooailHttM Jala 
t» Bukaa gront abawing of tonnaiie laauebadaril Mar. 
ha* aat tba nrda aaid ihoiia gninc at a faoaiar mta tbaa 
known for a ilaeuhi. 



•brr ham (nown for a ilaeuhi. In year* paat 
•aad to bnlld froin 40,000 to fQ,MO tona of •blpplof an- 
aaaly. Imt of lal«, lor raoaooa that bar* baan told oT>r 
and orar aoalii, tba Indaatry ha* fallen Into di'cny. and 
Uw flsnre* Dare baen loo •inaJI to be worth pnbiuhini,-. 
Sow, Imwerer, Haioe baa a boom In her abipynnK 
aod thaaood ettret* are felt from Portland to Sawport. 
Vaitoaa aana^K Imve MuitributtMl to brlM abont tbU 
wriral of ahipbaildiue. but tbe war with 8|Mlii aitd 
tbeaonuMrelal euiMlitioa* and onportuollle* rwultant 
tbHUltoin are tbe ebief faeuira It cannot be aald that 
ihadaya of wuodni ahipa have rtttanied. for in all tbe 
IMaot new vewU launcbed. fai pruoea* of eoiwtructhift, 
or iMder contract there ia not one wucMleu iM|uare tiu- 
inr. Chanoc'l conditlona dmnand new typee uf remeu, 
aadlCaiiui U now pn^piired In build anylhiUtf waoted. 
IbVBIa palatini 5t4>ani yai'bt to a roal bantr.. While tba 
rerleal of bnaluaaa Mtaoda all along Uie ooaat, not 
MitHi ho* vat baan diaaa at aoj phwa aicapt Batb. 
<ii.ri> ui tba Mitir «( lha AjStalMiBK iodiaitiy in 



tadlaallait in wbhih rasn they will baaarriadon. 

Tha iOpatkiiaadaBt hai n labplnoa and atritakbaanl 

tba bttlbUng wUbouUenving bb ahalr. 

Bo lor AM 4<Utrtrii**l l»^i<»n^H^ ik mtic«'rnp,l. .Itijian i* <m* 
uiotlrrn •»« hIh' Iul» lofit; Uirn to tt'i-hniinJ iiixtrin>rliiii 
In INM thrm WKrn ao.aflO klloiiU't<'r> of t.>li'i;rn|>h lim- 
iind 1,123 t«>l«j»r«pli olfiw* ; th^ niinilMr nt iii-'--itL',»«« 
t*nt boiiiK 4i.,KI0,il(») Thorn w«r» s?i kil ia -'^t- ..f 
f.>lepbont* lit>t». In Tokyo ar«t tlv« central ki^iiohm utnl 
■Wl.ooO latuf* : ftl*j twoooluiMini^ |inwluelii*f <'iirrent f<»r 
trai-*1lon pur|KMON ; they produce aLmot 3(I.(mni h-onw 
power, and Craiiatulc lo a dtstauoe of &S tu eO kilo- 
meters. 

A new proceiut in aiinounofH] for aNuinniciff wood by 
eieccrical aetuni, uiyN TImi Hulldnr. Th« tiiiibnr to l^> 
treated U put iuin a (piatlrann^lar took of liipii<t, itn- 
inenNHl to rntlwr uinrr than lialf it* depth, nnd i«ii 
electric carrrnt applied tbroii|ch a iii«faJllr rondilctor. f 
NO armnf^l n» to liiatrlbnte It throiiijhnnt the )ir«<n. nnd 
it Ik atjtte<l tlutt In a of four ininiiteH ttji- Kti|i b,» , 

f;ina to exiidn at the lower end of tlie wthkI ; In hii 
iniim It lit nil etttractwi. Tbe w(»o«l li^ then plneed in 
titer tank from whieb a N^ptic solution in fiiree.l 
into thij l^.rt . tiy an i'U.-.;lr.* fal'i liitry luelho.1. If :li;* 
itroee^^ Im- i>ijri>-'-rul ^,'^u|l■' iit a which wiil n 

Ije CTontlHTi'iaKv probiailory , a may prove of irreat mi 
p«-irlaiiee ; btll we decline expreaMlii; any di-eided 
opinion on II until after the practical deinonittmli'.rn of 
il Mliich Im proiulned ; we merely here cull alteniinn to 
llie Miliject- 

Now that tbe winter aaaaon la bm aimin and more 
aUentlou tliau over ia glren lo window diaplayi, the 
Que of alaetHa hanleia for preveuticiir condenMation on 
the Rluaa wtadowa b atlraetiue attention. Tbe Hthenie 
of operatiuj; an electric fan In the ahow window*, to 
prevent Kwenttng ho* already [vroved a pra^-tlcal aihs-ew.. 
but there arc iimny cilm'x in whkb a ronninff fan li, tdi- 
jeetionable. not beiikg in keepiiig with tba dloplar, A" 
aliurut ervryaUMW ianow prornad wlih«l««irl« llgbt 
••-rvicB and •leetrio baalcra can ha purebaaed In all 
..r.i-,. on the mmh iMrfcat. tba tatareat In tbto new a|e 
i,ii' aiii'h of i l i t t ri a kMlbw to aal««f*al. All ibai i' 
l< to pile* a aiiMn elaotria hnatar in the 

it 
ir 

of 



SKLKCTKI) FDKUUIiJi. 
Metol aad Pyro Developer. 

A. I'yro ... t'l 1 

Metol .. Xi 

rotoHA. Uleta bi»ul]>hiti'. . 

l^-■la^^. brotiiiilc 

Wilier t*> ntiike , ... 
H, Siiiliiitri earlH.iiiite ery .tiil 

tMidiuui iHilpliite cryaialii 

Water l« loake 

For oae, mix iK|nal partM A ami R 



luu •> 

1*1 <MIIIO 
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Tbe lUiveluper l» 

very qiikrk and itivM aplradid daneiiy, bat nun* lia 
asMiira *«r]r nipMly. Fur 
" • ■ - • - tbua! 



thrown out after nm. a* It . . 

iiuH> nxpoeuM ibe pyro and «ad« i* tb« baaiti 



I'yn. 

I'litOB-. uietjt bimilpliite , , . 

I'ltr^i*'. l^^"HM>li^■ 

\V..-,-r l.i 111 ,k.' . . 
B. S.i.li.nii '.ti'i'l I ' - rv-lal. , . 

Sotliuui caruoiiale cryalala 

WauriB aaaka . 

r«> oqiwl paita A sad & 
Metol-Qidnol Walalnpai. 

Mel„l 

i;n'ii"l 

s.i.ii iiai >nlphite 

S.i.h iia I'jirUMuite-. 

' Ill iiiJik.' , . 
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rialnx Bath II r 

lii«lh 1- fin-l .'la-- a 
il lixt'i. mill har.l. r 



I'l 



liiiiJIt 
tl:. iia 

l«t 



■Hill- till 

readers are familiar wilii II, but for Ihe lew lluil ara 
not wa will gitre it 

natagtad 

SiMliuin hvpoftilplille t pTTtmdi 

" '■ ' ■ •- ____ I 

... I 



,S.-Mliiiui Hulp.bite 

t'lin.ine Jililiil - 
Sntphnrie nci.1 
W,*rni Wilier . . 

li»..,!v.' rhi- liv!-. 



M V 

i.lil -I.. 



ill'l 



tl . 



in any eottrealed ptwltlott 
' ll»;lillJiie lUAinu. rite elf 



flt anantinvt 

KTeat un.l the 0«at iHlBniai 



Mllit 



Til.' 



I ■'- tnr it.'ar' 
rft-. ti.,1 at vari.iu. (WnIlt-^ In;, 
tij riiri.-.:i.i,ulh Harbor Jik'-i 
j.i'ijii li. lut-. were, miys Tiie 
a wri.'* of experiinenta. Tla-^ 
liinijli.T of oRlcrrH A»il prt-'.-il 
Wi 11 ori.:an ij:ed lorfMxlo li.-Jit atdii'kr 
.l.-leri*. -. of the {wtrf bnt tlLi' li-^l.ti ^'. 
t.»th.' harlo r- alal -la i" .. :.'.,'!. 
fecteil ui,oli-v.'rvp.l. Wht'ii Ko.>iVc- 

fo?t». I^xl 
III til. 



II.- .-n^irely overeniiie 

hla.-fil- «ha-;-i I. II 



l |.eti .li-o 
jid.l I., the la |»>. -.. 
foltlljon. wtiirll r II: 
l-'or Utni". ji Mill ['I 
.lUliii bjil II in I.M-. .. . 
work Willi liielil yi 

Ideal Blm lauUletv. a net 




!« iikioir ..I niiii', 
1.1 pr<.v|.|e loni-i-ell with the 
d iMket kwUka, it',' by a>j 



t-iin 

ar.l till' i':iai.ri.-K l,-ii,;iiii; 

h.L'lll littark:. Uv t^ r 
y M.ill. l.'Nt.-i r.-.--.-iitI> l.y 
u t-ri' n it iii'srr-.i h\ ii Uvrjle 
i'iitli-.«in'.'.'r.fiij. Two 
.» iTt- inail'.t fill the 
t-t tliertp].roiti-h.'.i 
i> an elilrnnc .'(- 
■ tae (rntnt of tin- 
^ Willi liliiiik cli.iri;!'. wit.' t.nmiflit to liear 
,'..lro\-i'rs wliu'h vi..r.' t..l,l f. r lli.'|iiir. 
j. , alii! hi.'lj iii.<il.' I mm, Tan- l.iir fiit il.^ iitti mpt.., to 
. Iil.l.' rh.. ]it;titv Til.' ot.)e».-t lUmiiNj at wofc to olittiln 
hoiao .I'lta a- to til.' iiniid>.r of roondaeach qnick-llrlnjr 
LTiiii eoolil |i if ml. .11 vw*el In a (fiven fcpiice of Utile, 
I'll- infortuatlun rlm^ p:*ln*N! eotii.ldere.1 to h.. of 
a..|'-|i value. aiJil nt li-r I>.irf ii'illar.. f ilriii^he. I i i| f 10^' '. li- 
.-\l't-'riiuent4 Bh.JUt'.l prove of th." LltrlieHt iililit> ai '.li- 
eienlof Ibe fort* being iiiaiine.1 in eari,..Ki .inniii; a 
uiuhl ■" 



and4brJiabaa. Tbayaraaltaaii aad cmitljraluiplUy 



ita. 

Toainir and Pixinf Bath for All Oehitfae Papm.— 



ara bow very lar^cLV uaed for 
deomntlva parpoaaa, partlralarly for elrclric alKna in 
tba theater dbtriat of Ha* York city. In aoeh acjue 
na thia, aaya Tba Amarioui Elaotrieian, efflcienry i« not 
nartienlany lo boaonghi aftar. for tba object of th« 
Eamp la not aomoeh to glva light to annmiacUne ob- 
Jretaaa by Ita own Inalooalty to aaalat intraebiic out 
tbe itaiDe or adrtrtUng aantlnient ao that It will apix'iir 
t>rllllantly lllamlnatedat a diatane* of nwny huii.lreil 
yarda. It b a fact that If letter* of tb« atgn ar* dwly 
nukle and brftllaotly lighted, the «lgn will b« I»m 
lecible than if tbe biiopa were burned at a lower <»ndle 
IKjwer. for the same reason that the true sbeaiHl ahaii^ 
uf an incoiideeeenl lamp Ulatnenl can lie br^t diatln- 
miiabed wlieu burtied at dull red heal. TIteeye i* dai- 
xh'd by more brilliant ItjxhI. X\w oolooiue of thia ren- 
MMiinic Mania lo be that a alKtt lamp must be bttrtked at 
a conaHlentbly lower eflleleney tlian one intended for 
onliimry illaioinalbig porpoeee, partly beeaiue the 
Kicrna will uae hue eurrent aod partly beeaUMi the lamp 
will Ih. of double or pooilbly triple life, Tbe true mm 
luereial •ffldeiMy of tbe *ign lauip eannot be lucaiured 
In wattf paraandia ptmw^ttt w object b to attract 
attaotloii nMw tlMM la MiMikiiila. 



.yi I. unci,, 

I pound. 
14 r ■ 

« 

I 
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tba Weather 

, _l)«MialMr4,UMkl»dilI<-rent 

tuwaa and «Mia aloof nia North Ailaatfai aoan notify ■ 
inc railroad amapantot^ atnet tailtray aa'ap«"«— 
atnaiaabtp nanagan, boaid* of pnblto tHMfa aad 
eity nflWala and poatwaitrra, tor tta lit- 



other 



fornation of tha jrabU<% of tba aporoaell of A lartt- 
bia burhaaa, wblab artafaiatad in Tasw Vriday 
night, Daoembar a, and bad been morlng to n naatk- 
easterly dlraethm at tb* rata of aboat U to 40 naila* an 
hour, gntalng In rlolaoe* vary rapidly until it had be 
II line ODO of the moat eitenalva and deraatatlng atorui* 
(liat bad oocurrvd for aeveral yaara, mverlna an an^k 
of tbe entire euuotry eatt of tbe Mlii»la«lppi Kiver. It 
waa maeh mure severe (ban tbebllnard of tbe prerloo* 
week, and (he Weather Bureau waa therefor* very 
urwent in l(a waruioiiis to abippUiK not to venture fraui 
■afe ■heller. Wililatu EL Oittla. (be WaabhiKtuo cor 
iMpoodentofTlieObica^o Heoord, naya (bat tlie warn- 
ings of tbe laat pde were reoetred by over 7l» vcneels 
on the North .Atlantic cooal aloue, iuuook olberb the 
*' I'orthuid." which reftiaed to heed it. and went down 
with all on boanl. ttetwdtn 8 and 0 o'clock Sunday 
niomiag the whr-le telet-raph ayalem of the nuitecl 
h^taf.--. *'%rr^- '.'. ir. -if lioth the Weit4'rn Union and 
r.^-tiil i-.ta.[:.. .1 ■ in uae by the Weather Burean 
(i:ir tbe purpoMt U uvidyiog tb* public ol Uu* atonn. 



1 \\...l,-r 

SiHl liylx.- - 

,\iiitni>ii. aulplioeyanide . . . 

I-.41.1 aia-tate 

I "irrit- net-l . 

1 '..w.l.T.'il iilunt. 

(f.ilii eiiluride I.% k'tainiiM.). 

Water H ooio'ea, 

Put up in H-<MlniH- ]uii:el liottlea at i-l eenta. ui-lnif I 
oiinee No. *J ^tJ.'I.i'. and T cninee* No. I In each Ix.ltle, 
Il yleUta a very One bath and wiU glva excellent i 
faction.— Ainarioan I>mggiat. 

Tire Oameat Oontalalag no Oarlntt BlanlphM*b— 



1 I 



(.'AoutefaMMi flnaailifad*. 1 ounce. 

Keaiii ' • , , 3 draehma. 

Venire torpcntine BO gralntt 

OH turpentine 4 fl, ovne**. 

For the M>liition D, tbarubbar b ahavod Into aiuall 
pie<^e^anll nieliei) with th* mini Ibe Venice turf«n- 
line ia then lidded, and all bdiaaolvrd in tlie oil of liir- 
petitine. Thi- two ftolutionK, .V anil Tl, are then 
mixe.1. 

'J. India rulitier )"■ erain* 

t'hlori.tf.irln il II .oin.-,--. 

Uoftic ^ . .aiii.-.-. 

Mix ihe liidia rtibber and chloroforiu together, 
and wheu iltoanlvad tha maatla to added to poardar. 
It iathen allowed loMaadlqrlor>waakart«abafarB 
uaing. 

n A reil'litly patented " self peal it Uf" cement. Ac 
cinllni: to All eiL'linnpe. roii»iptB of i.-lye<'riii holillnjf 
Kelutilioil^ ii!he..s nl-ltaifiiim tiV'Jr.li- In *<i<|.i':i 

»iun. n'hr--.- V...I1I1I.-7. - f i.-Ui'1'rai .'in- :iiivi-.l witii .a.i 
volume of l.i|iu I a iit.-i ,:la.^- aii.l III! a. i.l .t.ri.-.l .n 
The revolttnu j.-Hy li- iltlut.'vt wub thria- ottditioiml vol- 
uinea of irJyeerln. and from four lo »iz ounce* of tlil» 
fluid ia pliiee.1 Into each nr*.. In ca**' of piineliire the 
internal f.rt-.t.nn. of th*-t air forces the lluiil into the 
hole, whicb it dtiiiee. 

Slatlag for Bbckboardt or Bebeel Slatea.— Tbe makltii; 
of a it<i«>.l >iirfiiee for .Irawini,' or writiniroii with chalk 
«»r crayona U not a» ii\.iy a ytb il* it would upfM-Jtr lo be. 
Tlle iri-eHt heeTi-l of sucoaao. however, in avoidiu); 
irreafe or oil of any daao rip tlna in Ba»pari:i.- th.- lac- 
quer The followtoiiilvtBBodfinuiai 

.thellac ™ aau IJarta. 

l.duipblack . . ..*«*.>aM. Sft *' 

I'ltramariiie . . ............ 40 " 

Kiichellc suit iu ixiwder. 14* " 

Piiuitoe sloue ^'' *^ 

.tliMihol .,, , 'i.'^'i 

Dlwolve tb* ahdtoe In tba ahsobol and mix In tha 

■olid ingradiralb Aaatbar gaad totaolA to aa tol< 

lows: 

Hhellae . SOOparta. 

Ivory hUek. •.«...*.«•». 

Kiuerv tu ilnepoaNlar I^< " 

f Itraiuariiie m " 

IVoeeed as befoiv. Wood Daiihlba mMT be naed In 
iibiee of alflohul as a aolreut. If tbe rooma ID labtoh tbe 
boanla are plaaad an laft opeo hunt Moo^ for tlM 

oiior lo evapaww brtowtlia iluin ■miilili — 

2aiiuiig, 
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KHlKlilZIAN AND TARTAR OAUAVANK IN 
((KRMANY. 

Thr KhIrfrixiAii nrfl Turttu cnravaiiii ivhtch liAre 
b«<-n trAVi^liiii; fmm imk) UHrinji.li oity lo another art- 
DMlvt^ of tl«»' r*'iftoii itlMitit the iMUikN vf ih«> Vol|f« nml 
lb* hhorw «tf ihf r')f|-l.iii St*». Th** trreat«r |Wirt of thr 
codipnny o«»ii|>ij-»-vl ttt Klkfrirlxinrm, wiib vhcMii arv 
jMMX'iatetl etevrral Tjirtani iitid twu 4ir>nuaii Riiniiijiuit 
rrxim thr* Muraviait ooiiuuunity in Siirp[»ta. The truup 
U unJiM* tht^ Ifiulernhip of a Ohati, [iT**s in trntit. and 
carrtM along Iiotmh. caojiiU, wujf dugi, aud faloona. 



Thd p«iblir MrformannM nf th* mtn|wii]r lirieiii with 
a |»rayi*r. in whlrh th*^ nitf>n with hnrr«l ri*<'t kiHfl u|*un 
ruff* antl nitwat the titTnRatinnn nml rhantM of thrrr 
iPAilrr, TIm* «'oiii«o kfki***l ktAhirid tiw inrii. A(t<*r the 
prayvr hUA lH*t*h «'ii(t«'<l. the men pot nii Ihftr iihneii 
aiid* roll ui> th*> rofp*. Tt»e bi«'Pim< pimiM aro thi^n 
iliilckly Hiiilill*^! aiHl nuMintetl. Shoutins. thr rulm 
t-«llo)i wildly ntwHit. noil. fv^n at fnU HH>«<i. *killf»lly 
(Mck up vartouH nh>»*eU fnMii th** tfTi*nnd, The wnnM>ii 
Ihrci Jntiiti U|M>n the lH>n«t*t4 and xhitw th)> >>*ni«* dt'i- 
tcrity. Thrn. to llii* KKiml uf tli« Miinhysa. a coltAf- 
like liutruioeut. a dAUce i» Iw^uu. AStvt a wr«viliij^ 



inatrh, the tt^ncs ar" ittnick. ami Che nornadn M«k an- 
uther uanturaire. H*^*' Ih** ttfiitA are afcaln er««t«d aitd 
a mnaJ pn-ikaml.— Ueber Land uiid M«wr. 

AMERICAN SAI.tlSMEN IN KURfU'E 

I itAVK ritrrntly hail a iviriv<<r«atU>n alxxit Riimlao 
tradix with tW4» v^ry inti>lliir*>nt calMnion— <>nn an Kiie 
llttliinan aiid the (>lli4>r nn AnifricAn. The Auiprmui 
silt'Hhian haft Utely returut^d fnnn Rihwul, wh^n* hp 
Iravflvd ovt*r 5.(XU'iud4« In the tnlerest of hIihouM-; 
wbik! tike Kiighbliuau returnnl to Uirnilujchaui aRer 




1. KhirKt;nui utiMieu un hurM'luek. '-i. The luit tonal thutctf. 3^ Tb# inid-day tiHsal. 4. A prayer. 
THE KIJIROIZIA.\ A^D TARTAR CAR.\VAN3 AT THB MLNItH OCTOBKR FKSTIVAIA 



oogle 



Jaevuary 31, 1899. 
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I hnvA wrl1t«n 1(»it4ir> to the two AiiM>rl<*4fcti iQAiiitf«r 
Cun>r« leivirifi thmii thin InffmitAllnn in 4l»*tHll. 

Hi^tli MUffiriii'ii have hoi^i In K«i>*«iA lit^f^^re. ami nre 
**iilhi)>&laKhr ov<*r ilko piMihlliritH of Milt* for tiny lint* nf 
fuaiinfai_*luriNl ipkmIo. If |»rii|^r itiiftlHHK ar** Ailopt^^l tu 
intriKtur** anil hutitlk tli^rii. Ttit'y that <l^nu»uy 
has Hueh a hnUl oomiuerciiilly that atitat^^miHiu tu iivr- 
inait tuerrhatitM it* tlevt<U»|ihii;. aikI thirr ii hi poum 
<|llt^Dclr uii (»iipurt unity fur AiUfricniiH juiU Kiiirhithnit*!!. 

Durtui; tht* [muI kU luoiithii I haTt* tiwt fully »ixtjr 
Aui^nmri KalesiiH*!!. iimiiv f>f wttmu havr niadtt rcMiti- 
t>f>ntAl bukiiMtM t<Hin*. ami I havr hcnnl a inin>b«T run 
ftw that thry uianle luistnkH in imcney nrra»fotiki>ntK 
on th**ir fimt tn^i, hy iTottiiiff into the hnmlA of [H<o|>hf 
who i»p«Ntk Kngluh. TtM*y frmm) an KnelkAh «(M<ukinfr 
•' iffe^n KiKidii iiuin " plantrd In ii«<nrly pv#>ry omliii^n- 
(«l IhiI«»I. or ronni*. tlwy tin unt tct>tVHtttetit. a t^mntl 
tiiiH?. and thn ic^vtat iprow'th o< Amrprkcan rmiln In Kiir 
opr iw larip'ly ihn» to ihi* aMlity aihl «'ni-rtfy uf tlw Umh 
cln»c>i>miH»'rrial trave)vr« M^nt abntwl, inrlutUnir lto'Iu- 
nt<M fruni ttiaiiy collt*Ki*M aii«l tn*-rlianical nii<l ttHrhnical 
Bchoitls. Then* K now n v«ry ltii|M>rtMiit tMKty uf nirn 
trminni atkil <*xprriMiiHfil hi Kur»|MtHii triuli?. aiM It 
mtitht bt* wHI fitr tlwin to ooraiiixe', m> that utanufac- 
tur^ni pould write uDil Rvt t)Mt naiiMfv, lulilmtar*. ami 
rv1tir^ficc% iii aiiynne nvailahl** Utr «*iuploym«n(. It 
»otiM>tinm happ«Mi« that an rffort in socnr linn of triuiir 
prov««> iin|>rtintHhl(», ami thu mt>n an> nwAllmt wh4*n th«» 
vxp«ri4«n<*4> thi«y haro hail ha« flttntl th4>ni for oth»r 
linrH. Th« knowlinl^ of a rnuntr>* ami tt« hiiftinpfw 
inethuiU 1* often inon* vHhiut>le thaii xii- kiiowlfilii:*^ nf 
a particuUr t>iiNtikef<*. Ileii whn tMiV4irhi<» kiMkw|i)«|irtt 
slM>uki uul be |>«niiJtt4Kl to rvturu lo ibvlr uUl oocufto- 



the stanilariJo of ineahure. «<>Utht. anil valnf. bnt Uk 
nin»l linaii acctirati* Jihlice of credltn aiHl know all the 

tifilf irlckfi. 

On«* miHtakf which fitirnmrmfiu'tiirer^ luakfi »o frt^ 
(ftiently ttiat it has b4*L*uiji« a vvry crave matter fn the 
rimtoni of frivinj; vxcluitiTif igrcucie^ with reckle^A haMte. 
an<l with [^rnrtirully tio inv«*«titnitiiiii of what advaiit- 
atfrw aiicht rt>Kult fnim either ■urthciUii of Hnlv. AdHiirml 
cif the ftnanctal rr«i>oniiihility hy wmw* MurrY^fiil llrin 
of farptfrn ni^rRhantii offrrinir ra<h up lo T.'i or prr 
C4*nt. on nkiisieiiuient. or i^rvn full paymenitt, thry will 
»i4Cn a (*oiitrart for an rxrluKivA aj^nnry. without any 
^liort to flnil ont wUrther ih»m* is an lilti^or nH>livr 
)M-)ilnil thi* proptMiittnn. A $-*i,0(iO ortler now anil th«n 
— Jiif-r. enotitfh t4» make a »Ih>w of prnicr«*M and to 
k*'»'p th»» niannfa'ttiiripr ci>«t»*ni -1» a v*-ry I'hi'ap way 
• •f k^'pliii* a MifN^rliir artlrle imiI of ih«> n)ar'k4>t. In one 
ynler many "iitoe Amrrica'i ulylew can h** obtalni^il " 
Th*' oopyinff uf AmvrlcMi (ityl*«* i« a* wt^ll nn<jler>trN)i| 
ht*rf aj» the AiiMfrU-aii «>pyhi|f of |»»rh i»lyle*i. A i*le\>r 
f4»rri)^ier may want an rirlufivr nicrtii'V f«ir the **>l** 
pur|M>M* of leaniiut; tlH^ •^tyl^mantl Mupprvw^hiic eom- 
jiHilion. In onrcaur I liav** in mimi, wlitrn? a buyer 
vran rvftrrvHl to the Kuro)M*an ai^tMiry of an Anifrlciui 
houw, tliv mUc* which wa* nnnlly trancatrttNl thruuf^h 
tliiii rerr aa«inrv wan of a forvicn ailaptntitMi of the 
Ainn-ni'iin articfp an<l not th<t article il.-«c|f. Thr "■pe 
rial Atf«'nt'^wiU iinmethni>« m^t^-p hin r>rinpii)>al in tni* 
fimhl^in. ifiNtMid of atkiwiiifr him tn acuipt his ifomU to 
th*« fon*lmi (innkanil by ke^pinic him hiformrt) of the 
liarttcular iieedo of ttw 'market 

MAItfiH\l. Hai>tk\]>. 
VniM tttaua CoukUl, BiriuinKbatu. 



NKW BI'IIJ)IM» Otr THK VNIOJC OF 
AISTKIAN AKTISTS. 

TilK uew buihliQfl; of the " Vrreiniicniiff hilileniler 
KnnMlfT ( kevterrricliM " ittnion ttf Aiutrutn ArtiAtu) in 
V ieiina haH a nioMt exotir apftearani*e In t)M< »tr«etH of 
the Austrian capital. It in errn mor«> ri>MtHrkable ainl 
IwH'Mlmr in appearanre than theae<r<(Mn|hiinyinir llliMra- 
tioii wouM Imvl orir to iiup|KiM*. It wa^n|i^nwt >'ovelu- 
Imt !0. IHllK with an exhibition of ^U«eeMilonM pru- 
durtion* which wna interrfttirihT lor many rMHons. The 
buildtni;. whu'h wa* the work of the yomm arehfli^ 
(Ubrirh. w«« roiuplfteil in »>ix nionthfi, and then, aif lli** 
rily prriwiiled tht^ t^round, it (laAeeil liiiuin^tiately Int4> 
the poNKCMiinn of thevnrtety. Kven while In courM> of 
i»rt»etion. the Mriirtiirt* wji*i the object uf the m<Mt 
rnri^i crltlcbiii, arou^inir adiuiratii>n or homiracwml- 
intc to tliH •H*h<Kil to whii'h the erilir belonpnl : and 
prritntbly (IiIh will crintiiiue until thrae uppo^ite |>ointa 
a|iprtiNiMi and lueft in a ipirit of unprrjndireii tol«na* 
tlnti. Hul when will that be? Hut cm one point th«i 
ibitherentu and tlie opfHinent* nf the lumleni ftehnol 
accree ; that ih, in praiw of the diHrorntnm and arraufce- 
uient of the interior, which are ri-^iuiirkably well atlaplMl 
fur ttie exliibititii) of paintiuir*, and lii tht« re»|iect 
tiilchl well Ncrre aa a umkIcI. 

The exterior of thm blinillniily white «trurtiire I* 
in Awtyrio Rtcyptiaii ctyle. The hrivid fn>nt la ahnu«t 
txare of deroratUMi, and in t»n>keti itnly by the Miuare 
entrance niche, which i* appmai-hed' liy a lliptil of 
utepa The flat rtMif (" en^wned by a Miuare ktruelura 
with four corner pdtarH, between which ris»agildod 



a Riuwian bi»lne*« toiirof 7.IN)U inlle» for hit* KritiNh 
firm. 

They iKith believe. wl»en IradtiiK in Kussta. in haiid- 
hiiit your own luuney rectfiplH and in haviutr your own 
ln*|iect^>ii of rejecteil tToocit. It is tui> cany for a cfmi 
UlfH^|lln ai;pnt ho very far awny to claim " ha«i (tack 
iii|C"and "defectiTe iwrlfi'' in bicycle and machinery 
ahlptueiitii, and thcwc expert »ale»mcn ore aiiiazeit that 
one Atocriean hii-ycle niaiiiifiW'lurcr ha« alUtwc^l hM 
KiiMflian rc>inuii«Ki(in ajircnt to rcx'klcKsly ovcmtock errrv 
Kuwiun dealer hecoiiid [M^Kuade to take bicycl^i. with 

leave to return unxnhl ^mhIm." With »tt nuiny "op*>n 
Juem." thU a^ent in. nf munH), rp<vivini£ a |^hm| deal of 
cash and him reinittinl enough to AmericA to make a 
allowing wirh hit) principal. Hut there i* a rnuili fore- 
iKMlinK- lloth »aU'«iiien liave declined to allow that 
airent to haiidte their kihxIh, 

The K()0|i»>h Mtleituiaii, who, I iiQderstand. in a rvlt- 
ab|t» per»oii. *1aT»«t!> that an American inaiiurarturer hat 
the rtin on kcsIvh and l» findinit that hb trade mark* 
And reputalk>n for iiitikiiiA: the beel tfcalen Kjve him 
very haudNome relnnis for his iToodii in UuNsia, anil 
aaleft are made »u rvailily that perhaps Iw is nut fd^'hiK' 
ati careful alleiitiun to his inlem*l» lui he should. At 
Any rale, the Cnf;lish salcffmon asiertM tluit the sole 
Kus»iaci afTcnt of the American scale iiianiifacturer is 
Imviii^ tiiiitations of the .\mcrMuin wvilc made. plocintC 
the name and tmile mark of tlw AnMTican iiianufai'turcr 
on them, and ptishint; them when he cjin. thus defritud- 
ini; his pnnci|kal and customers. Ttie Aiiterlcaii, re- 
Mtivinic cpnenius orilen> for the feiiulne sea htm dues not 
iiusiwvi his Afcent of tlie trl«k. 



Dons In (he United Stated, where they are Mxm lo*t to 
slfrlit. 

The bicycle busines* is setllinir dowti tnt4> rvKular aiwl 
pTfifitablii eltaitnels, anil in ci>rtain directions experi- 
mental work is t^M*ln(r (riven up . eontMiuently, sunw* 
bicycle men with valiinblit pxiwrlence are DMintp ordered 1 
hniae and oth«n< inav be recalleil. It ha* cvwt the trtry- 
ele triulc a trooil clenf of iiM>ney to train tlie*<> men, and 
: it is tu tie hufHKl that the luahufacturers of other hneM 
now- entering into forelifii (VMn|>et|tion will prolU by It. 
by f^efklne out and cKiraflnir not only thuM* blcvcle 
salcMinpfi who have t»et<n *><iin.*vwful. t>u( al*<<i tl)o*>e who 
have not met with the Mine kihmI forlune. for they will 
know how to d<» better next (hue. If. aocordinx; tu 
bu<ltM*«»' etbictt. It be deeiueit fair tu do wt. (here wiU l>e 
no Kreal harm doiM* to the exlstini;^ bicycle trade and to 
the bl^trnde in autuuiattc machinery if (»tlier Aineri 
can manufartiirertt now (M^eklne Kiiropean trtule eiu 
pKiy u few of the trauie^l salrviaen <if th<me houses. 
The bicycle and luachiitery 6nn« have Iheir trade so 
well established that they will know how to rv-plac« 
men (aken. t\tr an American manufacturer o|>cninf( 
ui* a fore);rti bnsincK*. there is iu> more iuiportaiit con- 
sideratitin than the cmpU»yment of a i'oiii|M*tent repre> 
sentative. 

A pmntaMe basineaK eAn be carried on here only by 
prrs4inaJ Mvlicitation. Un« may AihI reliable rouimer- 
cial affeitcies, but they are to very reliable that they 
are afraid to tell you aoythtbfc you want to knuw. 
There Ih no Dun'H. no HradBineet'D. to depend ti|Mkn. 
A oom|>etent repreeentative mu%t nut only know the 
people and the country in which be in to wurk, and 





THK NKW KXHIUITION BiriLDINO OF THE ITNUIN OK AUSTRIAN ARTItiT8, IN VIKNXA. 



dmne. This dome Im formed of the niond crown of a 
wrought iron laurel tree: cotupo9e<I of 3,uOii leaves each 
over a fix>t Utne, and TtMi bi*rrie< as lartre as a man's list, 
and these are airilv arraiLtr<Hl orer an invisible frame. 
From this nrbor hke dome, which, as we have already 
stAtcd, ts tcildcd on the outstile and is |>aintetl crcen ou 
th* inside, a nioet beautiful view of tlie city can Im ob- 
tained, liver the entrance, in gilt letters, Is the in* 
wrlprlon. " I>pr Jifit ihrw Kuikst. der Kunst ihre Prel- 
helt. " (he motto of tl>e eonmantly Incfeiu-lnie Si<cv«ieUMi- 
(st nMWemeCit, At the Ml of the eiitrance we read 
Ver Sncruiu, ThiH i>< tike tit l*< fif the well edite<l and 
richly ilhialratetl oriean of the Vienna SecewdionlnlB. At 
the rirhl. in an eleirnnt case of ichtM^ and bre^. is a 
Hue moMuic statue of I'alliis Athene by Strawier. The 
4|i>or U of wood staineil i^cen and 4lecora(e<l with beaten 
oopper in the furui of a iricaiittc llower, the stamens of 
which form a »rlidetl lattice. TIk** 9<)uarc vestibuh* 
leadimctothc halls and the lialls themselvm are ar- 
ranjre*! and dreorateil, in ever)- detail. |in the Heceasion- 
i»t styln. Furthls reason they an* well worth stwinir, and 
eonsiktute the most perfect settiii4( for protluctkonB of 
nkoilern art. The entfravlnff and arlk-te have been 
iHibhehed In the lllustrlrte i>>ltuiiK. to which we are 
Indebted. 

WtKIDKN HOXEH FOR COAL IN EX<iLAM>. 

rNHKRdatenf Noveuibitr IHUM, Consul MaUtrad, 
of HirminketiAin, writes : 

"The metal eo«l scuttle found tn Amertcan hnmea. 
patiit4Hl. Jii|tannetl, eiiampled. In many ntvlea ana 
•hmpea, is uot uaed In Kuiclaud- In lt« stea<f, there to 
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ttml ui nruiuiMiiitAl hiirv) wood bos, nwltf^ of tiny om of 
tkif (llfTrnpnt klmUnf v«>h1, fiinit^heit with n M-iIld ttM- 
tioiiAry hriuui furnintr luinillv. nint n «lni|> Uti Mtilrh 
cniietvtU a tr*lv(uiiz»*il lrt>H o<mI lH>k, whli'ti »ll|>ft li» lunl 
otu <»( ilir Iji.i MiAilr It I- rv«ll>* ni» attractive pl««(> 
of rurtiitiirf fi>r Ji riMiiu. iintl t«i uiy iiiind U ljt>it«f ttuui 
tlui uiotaJ nMil MfUttU. WliH** llii^ Ik>x uuiy bt? UM<d Ih 
•uriut |)<art» iif 1)144 l'iiit«H| SiaN^ti. hc ifalB iiMMiient I aiu 
Dot ablit u> rwH>ll«<:T n fiiiKlr h<<iiM wbleh bMuii**. ] 
bi»]i4*vi« our Uursl wooil lutttiiifaciurart. bemttM> of 0011 
rfinitMtt MiiMillio^. oiuKi iiol uuly iltfvctop uQ export 
traiiH wtth ifi>«** bt»xt-s. IhiI wotiM find a rnuly s*le fur 
tlwiu Ilk thv L'liUetl HtatM." 



ARCH£OIX»01CAL MUSKt'H&« 
MODBs or uuKTura — kppbot uw aiAM upox 

LIUIIT. 

By Dr. ThoMjU) WlMox. riiited Huktn Nfttloiuil 
MuKi'tim. WuhinictuD. 1>. 4'. 

GlamA plnTa nti hii|>nrtjuit mitt, « iiuitefial. lu 
roiumim ballditiK nod iimtJillAttiin. H«>mii1«« Uh onJI- 
luiry NM for w1imIqw», it i><itf*ni Ur^tiHy intn the cuu- 
stm'ctiiiu of ewM. Th« rfmitiiuutlou of dlfTc-r«<ul tiia 
t4)rialii lu thft onniitni«ttoii of com* Is fur tl»e twufold 
puf|tnMt ivt prottwlMti rif tlto »|>eelniMk» atid to »et7ure 
tti«>lr iMt duittay 

(ilivAK luay Arr*^c the Irnei^itiisiiUm of liirtit by rrfU<c 
timi, by nflmriHiii. nr l>y abM>n)iiun. Alt bn»?lit uur- 
ffti*** r«*rt«*«'t llictiL Tb>.' siirtiu'eti u( uil iHUutinirs uicl 
lh« izLabs wbtt>)i pn->C4*cl» wale-r iHjIur* rrilt-trt Ughi hi a 
Itn^rfr i*r iff(;rt«i'. ntitl thi* In mi wril rrtH«trnix«d 
Chnl it b iiiilv«*rBaUy avuidi^ bv luutruiu aulboritM**. 
A »kytlclit i« liiijKTBtive for a Kailrry uf fhaintiu^. that 
llir ruflrc'tiuti tiiay be eaut Lu th» floor ar eUewbaffv 
tbaii iiitu tliv t*yeii of lh« beUoUUir. 

Tb« >iuiilar uvceakity t» frrtiurntly not raooffnlud lO 
the dbplay of ob)i<cu in f^loM cnvvrvd eaiwfl to the 
Diiiwum. KfflcL'tioii uf li^lit frtiiu (cbuui fiwm Iwu 
U)>tjjiliy hvTU n^ardrd a» inrvitahU*, and untiuarlly i«i 
(*r but f«w. ur«< lukon to avoid tt. 

I.t^rlit <'n.n vutv-r a iau5u>uiit ball in oidy four dlrt>v- 
tiouA. or but thrtiuffh four kitult. <»f wiiidriTii ; ill iM^ri- 
bMitaily thrcMifth Ww windown in thf» »ld4* walU. lO) 
|MTtM<iidi^ularly tlirotitrli a t>kyltffht. iS atkit 4i nl vary- 
Ititf utiKlos bt-tw4H^t th^wt two, tttt* witxlowx lt«luK fttbrr 
bihcb u(i iu tlwt uallN or in thi* i*li*ar *>t*iry, 4.^>uipl«- 
lui-iiLar?' bj or in oraitra*t with tb4*M* fuVir kinilH of 
cnt*triiii{ h^'bt *rt' four kUid'i> ut ca*«« nfoeiviiut liifht 
0) titvrl^cht. w)M>r4'lti rbf k'a'Mi diKim are ptTtitMHlk'ular, 
(2) flat top CAM**< witti hi>ri|.04itaJ tflaao. and i3 and 1^ 
whor« th»» icLav* titp or dour in tillt>^rat diffrrvut an^le^ 
0<w b*»lii|r ttlliflitly olT ihM borlroutnl and tbr otbrr off 
tb« |»*frM*udl<*utar, Tti«^ four kiudti uf eatc* ran hm 
Jtrrnnttt'd mi an to rv*l1t*ct the erir«-rini: litfhl into the •)r« 
of tlip lN«bold»-r or nn iiy frt>iu l(. A ^AM^ with perpaa- 
illcuUr tsl^Hh, likt* No. I. rvcrivitii; 11m* llg^bt fmiu th* 
low |MT|*f(idirulAr wtiiilow uppoMtlr. like No. 1, will 
rfd^t tim IkorijtontaJ nilt^rtni; rayn into tb« ova otf tha 
tK'boldtT alriHN<l a« cbuutrb it waM a luirrnr ; *lb4* borl- 
CMital It) Cliff Nn. 3 will rvflrrt tb«* fHTiarndlrular 

mv- 'Nttiiiiiu' Mir..ii_:t. fJi" -k) lu'br im tin- %.iriii- tn.4tiiM r 
wall* tbe two «lop0-COp eaittm fl aikd « will oorraapond 
lagiy rrdiwt tiM* liirtil fruni window* :t and 4. All tlMi* 
am graphically r«|kn-«<MitcNl by tlie drawini;, wblrh 
•bow* tMtiouM of balls with variuus windows and fflaM> 
ema. Bo much f«»r r«*flrrtion of IlKbl in a iDa**>uui 

The fofegulute ntudy of rvOartjau l«d uw* Ui InvMtl- 
gale tbe kw of li(;tit by means oi giium, whtftber by 
twiMtkm. refrarlion. or abatvr^itloQ. Uy finit laqulry 
waa OB to wbal had bcwn don«t in thin r«^n1 by foniwr 
Invntitcators. ai»d what rr|ioru ha4 been hmhW oh the 
mbjtoct. An cxtrndrt] intareh In aelentlfto worku uii 
li^it, acotiiuiMuiirHi by inquiries of penoDt luuet likely 
to know, failrd to dervtop anytbiuft on (he subject. 
Ur. Frtuicis Ualtoo pabUsbed a little broeburv •^niillnl 
" llralthy Owftllincm" a parairmph of four lines of 
whirti was lat«>Iv reprodnoed In ttke HCIBSTIKIC AMKRI 
CkS, ajid this tw tumu ttw only notlee I have been 
abia to flml. Th^r^ Ih an butu«>uite luass of scteutifle 
inv<«tijrathm rvlatiiiir Co tbe loMiuf liirht br both reflee 
(Itm aiid r»'fnii*lli>n, but it rvlatea prinel|ially to thp 
UinMv of t^li*tMi>t>**4. and was uf no avail to iiti<. My 
li>viHttl|nitkfnt>. t hi'Tefort'. prowt.*dril on nearly nriifinii I 
biii^ I HMU found the subject luoro difBealt of a<vN>in 
plivhuivht lluin 1 bad antirtfMif d. 1 regard It as 
almoat iut|M>MibIe (at l«iist for ute) to get abaolutely 
oomel re»uh«. This Is owiuk to tb« loany pOMlble 
•liail^es lu the pn-iuisns and ouculfUooa. To9 flaM to 
be tested tuay ti4>t always be of tiw same tnu)ep*r«ocy. 
That inaUe in difTcrfiil eoontriaa, and not InfreqtMotfy 
that made in the name establisbtoeut and of toe taiue 
kind, will differ peiveptiblr in tranMiAreocy, Tbey 
luay \m> of Jifferx*nt xhailcs of color. CnaniTM are pro- 
duced in the phvffiAsI j>tructuro nf iplaM by Ionic exiMis- 
ure to ttte ch<inil'*al arrlon nf sundiHit. <Hee "Cbarao- 
ter of Sunlurht on Uiass," bv Thorua* UrayOeld. A. A. 
A. K, linston inoctlnK. Vid. xxtii.. p. 338; also 

Hdllnian's Jouriuil for IHitT.) A chancrs in MHMlitions 
may ariMi fn>ui tlllTf*rent Uirlila i suiuhiiM or clourly 
davs. uiiinilit|f. afternoon, and evening, toay prodncv 
difi»<rfrit r«*ulla All tests have to be tUtenaloeft at 
lai^t by the vy*^. and it« unreliability in this reiEard t« 
well kii<»wn. A«<c<oniiiu( to Ki<chner's Uw. the eensa- 
tloo of Ilirht itpun the eyv u n«>T4ir nninerieally propor- 
tkmal to llie fltiiuuhts, but only tn tlie nalural lofca- 
rithiuof the stiiuulns. The »tinnilusof a liichi of 16 
eandle power, instead of ikrmltunnic a Mtiaatlon on tbe 
optto nerve or the brain i^lxt«i*n tliu«e as grvmi as a 
•fogto oaiuUe. wlU be only t " tiiuee as great, and 10O 
eanal* powvr only Uuvea as rrval as a sinule itaodla. 
(TImm smaller flmiret are tl»e loKarilbms of the larger. 1 
Thto to a fine lUoitiatlon of the adaptation of nature : 
Uirii Ibe tenaation ebofild niual tlx; stiniulns, tbeoptw* 
nerve whtefa eoold accomuioUaii* icsetf to the liftftit of 
a elnirte onndte wonbl be paralyxi^d by the Uffht of an 
eiretrio lamp of 1,000 eaikdle power, or by a irluiee at 
the sun. 

Various scliemes were aaiayed and rarioae na- 

rhinm inetl. and 1 liave at but iMH*it <N>infielled to con- 
tcut niv««'lf with the resulifi funtlf«ti**d t>y tfeneralaver 
ajfeti. 1 tiiiide, ftr>l, a sort of rainfra onaearat with 
two i'hftiiibiTs t'l «*f)Mal <>i/e, tliii outrr «<nd rloMNt, but 
with two »M)Unl a|MTfttr«» III the rvntrr: tbe liuivr end 
ww> kit op.ii. hut. wht'u In oiMtration, to be oovered 

• Krwt ISb M»1 vrlMtt MfrUs* nf iv» AranVw jUsitIiMm tat 

Ura \Mfk oiy. ^' 



with irrtMind slaM. When the ituiehlne was nointrd 
towarvi t hi* sky. the hffht thervfriMn paMiiii; throui^ 
tlH* two a4Mrtur«<s waM»Jio«ii u|Kiti the)([x>tiud fflaas. 
If Ihi* llffht throujeh one of ttietM' a}M-rture* was ra 
dttowl by the iutroductlmi of a pie<y of irlas*. it was 
■uade manlfeet by a oorrMptmdinc ret]i»rt lun of illutui 
nation on tbe tcrtwnd tflas* at Ibif othfr rnd. and, as 
tbe two chaiubem wvre in juxtii[M»ition, tlu* difTrf«'no< 
in iltutuinatioii oould t>« eaiiily M*eii. UuM^uai ttlunil 
nattou was uinder Fctihner's iaw< difllcult of eorr^t 
detenuinatiuii; iberrfore. tbe oiwct a|M(rtur*» watt rt<- 
Uuoe<d in slxe until the illninituitum from thv t«-o a|wr- 
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turus, as Rhuwn 4)n the ground jrlaas. Rhoold Im* e(|nal. 
Then the otfst rxiet ion of lljfht of tlip t4«i>t*!^l itlass was 
raleulatni by a r(>tu|Mirison with tiin n'tpiirtnl rv^lur- 
tiun uf the aperture. That is to miv. if ibf a(»i*rture 
was reduced ocMt half or oimtblnt, 'it aduiltte<l only 
one-half orione-tbJrd as lunch htcht TtilNtuarlil(i4< was 
used in a ihirk room. IImi a|*ertun'S belUK eX|Mi«ed to 
Ugtit from the sky. 

A'Hunsrn photometer waa umh]. Llfffit was adiuitted 
toadark rxMuu throuich two M|ual ap*frturev suuie dis 
tanctf aiiart. Thf ruys frt>m Ihfe** a|»i'rtures i«rrr re 
fli'i'tr^l hy mirnirk until thyy caiue to^.'etlier, end 00. at 
whirh |Kiuil was exhibited to tiMni ilie diaplirairm of 
ftreased [laper. Tlito was tested hy exblbitiuus of ve- 
nous kintU, with aiul wlibout 4;laa». until lu sabalan 
tial acrurary was d4<teriniii«it. 

A pi*oc of Ithf tcliM t« Ih.' tiMe«.l wan pUenl ov-i<r oim' 
of the a[H*nuri^ and tli« diapliraicm uiov«sl bark and 
fortit untU the IIkIiIs from the two A|ienuri^ were 
e<pial TlH' dl»t«uce« fruui the two a|Mirtnr«« ««tt* 
riwtimTtivelv noted, aikd the squares uf iIm-m' Ulstanre* 
iDdictatevI the respective proportion of th«* litcht iMliutt- 
ted fruiu llteir reeimltre apertuma. In ortler to In- 
erease the correetueas ul rcaalts, the itlaMA wer« 
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GBt>UX4I0AL »<K?IKTY OF AHERICJi. 
By K. O. UovBT. 

Althoi oii the tint meeting of the Ovologieal Socle- 
ii of Auirri(-*a|tuok place eler«n years aflti. In libaea, tt 
Wfli inervi) un«* nf oTKanlxatUm. so tliat the nwietlM 
whK'h was beld at 4'-oluuibia ITnlvemliy. from the llZ 
lu the UfXh uf tbfeiulirr, IMK, reallv rottoded oBt^i 
Iir*t deca4l(f of active llfo and worli of the BoeM|r 
and lunrki'd an ep«»rb in itn history. The rcfKirt of the 
tHiiiiiotI fthuwrt] that tht* H^wlety had hul a very pnia- 
l>«'r<Hi» yi-AJ, aiM) It rfv|«<«(Hj in' brief measure the hli* 
lory of ihit diH-julti. In llw wonis nf the jntrodaelin 
to tlx* report, tlH* M4»nety has united tb« ffcolowkirttf 
ilir nrnttiK'Ui. i>roilm*e«l banuony uf feelliur, tiusaght* 
and lalMfT, rr^lt-d and ceuietited frjend«bi|>«, and prr- 
veiktei) tliM iceuUrry of Auierk-a from beooiuintr provbi 
rial. It liti« sliuiulated research and publiratlun, and 
has pUixl on ri*oord u ^reat Ixulv of knowled«a. TiM 
avowed piiriKJoe uf (he Society. "Tlut prumotinn of IIm 
wieiiee of tft-iikif^y in North Auienra." has been aaffM 
out, and already the Ibillrtin lias irlv**n It apKMMlMnt 
place auM>i,t* ( 1m* 4ilder pmloirinal s<H*-letnia of the leotM. 
The fairly bcfrau with 11^ " orl|elnar* fellowi, and 
now numbers 2;i7 in artivit iueinbi4r»lit(». Five rears 
m;u tlwi Surtety hail sei-nred (Ih* adbeaion of nearly all 
the active gvolotrlsts of the ountliMHit. and since that 
time tbe DMrmtwmblp lias reuiaiuetl practically luafr 
form, tbe loases WiiiK balanced by tli« elecCiooa. Tb» 
tcentfTAphleal dtstrltiutMMi of the prraent frllowshlpli 
very w|d4*. thirty flvr States and Terrilorias being rep- 
rf»>i'nte«l lM>Ktdi^ the I>i»lrict of I'niiinibia, fSsnada, 
Mi'XlctJ^ and Hnuil, Thirty srven ti 1 i 'i- ttiv 
Ibhtniri (»C tVtluttibIa, twenty niii< w 
^urk. taenly int'aiitula. llftc^-n ii> i ) 
t«^n 111 Ua«KarliUM'lls. clevirn in IL ii<..> r.-u |ti 

California. The- Huciety Icwt but one meoiber by fSeaili 
duriuir lt*W?. aud>that was I^f. Jamce Ball. Uie vet* 
eran paletMituln^ist of the State of New Yi^rk. The ae> 
tivity <4 th#-frlIow» is indicated by tbr fact ihat f4»rty- 
■It |»aper« wt^r on tlwr profrraitiiiie 4if the pret»enl uteet' 
in»r. thirty »ix of which wereartnally iWnt^*^ 

After thr address of weloiiiie. «le)t«Vre*l by President 
tjr:iw. of t'ohiiiibia, tlH> niTnilofry of the \ear was read, 
wbleh eunststcd of a Uiemnrial <*f l*ruf. Jnmi*') llnJI by 
l*rtif. John J. St4'V«>iiMm. 4»r Sew York t nivrnotv 
With the hand of a ll(e-|onic friend the ii^nker brieliv 
skeichiHl an 4tutlliM> of tbe life of the oelel>rutrd seitmtist 
to whose latMtrs, 4'Arrie«l 4iu for luure lluin sixty y«an» 
the rSrsti) of New Y4>rk own luon* itian Its ritiseiMap- 
pn^iate. He told of vouok Hall's rarly t>nyboodaJMl 
youth at HtiitclMitii. Slayn.. with very 'hntitsd ediMa- 
tloiial luhantaieee ; of his early lore for natural act^nce; 
a*> evinced by hi* ualkini; friw Hin^hani to Boelon 
and Ikark. a dihianee of twenty flvo milei^. to att«Ml 
eai^h of the leetiires delivered at ttie I^^fU luotltBte 
by H Hlllliiiaii ; and of his stnictrU-v anil suce e aa at 
the Kcn*M-Uer ralytechnie In*titut4< at Trtiy, wbetv be 
cauie under the influence uinl inittriiiMUin of that pfa>- 
ncrr |re4>iu^ut Amos Kainci. After the cvcupletkm of 
hisccKipte at the Institut4\ l-Uti^n |{ot him a lioaitian 
OS librnnan thcrr which l^jirrly ifave hUu sob«isl«>nee» 
but It 4*nabl4n) him to contiinie Id* ftudtes and work hi 
(r«>lo(fy. Ilall's coiiiuM'tion with the working out of 
tbe (Tcolutfy and fP«lc<iiiioU>iry of New Yorh thus bf^ua 
rvHitinutHl alinri»t nniitterruptedly^ Ihouirh souM'tliue* 
at hi» own cxp^^nH* for rielil and olDcv work, to the day 
of his Muddeii death. Au^'iist 7. Purine 'hi' i.'Xar- 

vaU of his oftlcial roiiii*^<ticin with tlte work In >ew 
\<>T\i he arteil n> Siatrt^tndnipst of lown and afterward 
of WiM^i'iifiin ami camt-d 4iti rxteitsire ioveetigntlone 
in the N<»riliwf>i lUiil West at bis own expeon or in 
coniitH'tloii With (.TjviTiinirnt cxiiedittooa xheauaoont 
4*f %aluab]e KeolottH-al and pafrpoiitojnelcftl Hteratnrs 
which has apttearifl over hlif friiT' • ■■ ' ■ "C 

Uiarvelooi, and i> ampin tf»tju>oii} hts 
mind, lie was rrtN^-niM-d tt> one < : . ,. u- 

lists in his line thiit tbv world Iws t-v^ i Kuomu. After 
re«din(r bi» memorial of Hrof. Hall. I*rof. StcrwiOB 
deliverwi IIm* prixNtfitMal a4ldrees, "An Outline of the 
Hivtory of (*r<ili^|.iil |<<»cirties hi America," an ext«»nd- 
eti ubsinu't of wliich tita> )« found In the r<<'lKSTl- 
Fii Amkiih A> SriTLKMliKT for Dctmnber 31. 1CM& 
After ti»t4-iiii)t: tu these addresses, tbe Sodaty »«CtJed 
down to two unit a half days of solid work In benrinf 
anil dlwiiNiitie tile |ia^M>rs [iTrjiared for tba mMtlns by 
iheMloWs The next meeting of tbe SooMy will be 
held In f«iuiiecttim wiih Ihv AnM>rl<!an Aaaooiatlon for 
thf AilvBiicftiienl of ScM'uor, at Colambtu, O., In An- 
trtist. Imt the "next winter tneetlnf to to take plaoa at 
\Va»bln«rtun. D C The pr«»kdNlt «leel«d for tha m 
iiijc yw is rrof. ileu K, Rinmoci, of Auhcnt CoDi 
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changed froiu one apertore to tbe other, and tbe teeu 
were made frikiu both siilea. 

Table ehowlnr utMtruetioti of light hy dlfft'^xiit 
kinds of giaMi ab determined by <1) a canntra obscura 
and a Buiueu'i phuLouieter ; 
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, . . Kinereoci, ct Axnncnt (.;oUm»: 

iJm* v>ce<prrsklcnts are ft. M. Daweon and O. I> Wal- 
eutt. 

Out of IImi grttAt iitiuiber of fmpen read, it will 
be |toasibl<i to gir** only a •election of those which 
seem lo hav** the tiMwt ireneral interest, and lo 
aire but u brief <iulline of each of tlieMi. Tbe 
llntt ifeAper reJid was by W. O. <"m*hy. of lite Ma*> 
siLchiuett* InMlTute 4>r Technolo^ry, ' and was en- 
tlth'd, 'The Areheant'vttnlatu I'untaci In tl»e Viein- 
ity of Maiiltou, t.V/luriulo." Ity nM*ari» of pitotographa 
aiiil diaitrHtnii the author ahnweil the rt'ntiLriiably plane 
clMiracter vt the «H>nlact oi the Af t ■ iwi frnu'lte and 
Potoilaui sAiidstoiie, which t« ' •'uiroat 

allh the exiittint; t4>[K^raphy of :i ■ von In 

tKuiHtal regions The |Mip«<r dlMiUKii:* ' : i. ^^ribrNl 
in detail witli nuui«'r<r[n> illustratioiu ihc <^rj^aiaJ and 
»e«indar\-irnr^'ui«fttlr« of the cuutiict. the laltrr liu'lud- 
iuK a r«'w HfiiirH* aikd nuu>eruus small faulu whleh 
throw tuii»>rtjiiit light u(>uu tbe origin of tbe sandstone 
dikiw of iIh* Manituu district. Tbe original Irrwalart* 
tHts I if t he contact are all ■mall, and, ae a nila, er IdenV 
ly reUteit to the oceurretice in the Arobaan waxdCa of 
a ooar>>e C4>ticmtric or spheroidal straetura. Tbe getia- 
ntl citticltinlon of the fiatMir was that the Arri»eau land 
surface mtiNt liavt' iiahmhI wirh extreme frlowneae bn> 
ni«ih the wavm of the Potxlnm Sea. 

"tiutlltie of IImi tteolo^ of Hudson Bay aiul Strait," 
hy Rol>ert IMl of t In- Cana4Uan l iii.loiflcal Survny. 
Tlie author c«ii»idejii Hudsiin's Buy to hv an inland se* 
rather than a twy. It is about iJJtjO mihw long by 
ab4jut (MM) mil«w tn extreme width, but iu grvaUat 
di'pth is onlyabiMil 70 falhoiu^ while the de^tb of 
UudsiHi's Strait reaches 9(Ki fallH>ui Tl < r. Ttboolu 
of geoiugy repreM*ui tl>e Archean .< ooDii* 

nont OB embraelng H udsonV lUv u ir of lla 

V-ebapod area, but thr a 'nutl -iru'-uiu' i.ic rv^^ioii 
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WJlUa Lanrrtituia rocka border th« bay na tlw — t 
■nd put of tb* iMwtaldMuid HuroDisa bwl«lanii tlw 
■bora «t tkw oortliwMt, tbo wuchom nbora of Uw bur 
Mid tira warttrs abor* of i^i. Jwbm' B«r •■« •eaupM 
by tinttk nmcinB io acv from Oaubrian to OavoDtu. 
CouMvrkbl* ■Did tttrn* to rata* in th* taoo inrritwof 
tb» mmtawitMra portion tit th* Mshm, muI Imw aln 
bMB MporMd tHNB Mm HonwImi roeki 4o*m*«int 
ot tb« Muw Ttfloo. Hlddlt anyrtia roeki o««ar «ii 
the «a«, WMI, and iMwth Mm it tb* bay and tn 
Bafflu Lauid. The UevoalMkama ioiith«ttt of Jmimi' 
Ifay i* Turjr laig«, and (Mill af tlw IHIM an 
known to oooar on BonthamiUna lalaoiL Ho (umi 
oanl bM bata f*Md aaMMMW ht Ibn an. tfaoagh 

r» uatafW aaini^ lian b abttadauL Bvaa 
Dovonlan Uuiaa tba aaaa war* tndepomtait of 
tfao Onlarlan Oirranbw apid mppcirtad a dlMiact hmia. 
Tba wbok nuflw* at tha tnob b obwlatcd, and in 



war to indinata tbv pmiiabiUlr tJiat tba 
icp coiuo ItoiB I^brador. Hamafiw of tba maromotb 
{8l*phat Vaiumbh bava b«*n foniwl on UlamI nt 
ilM»iiirane*to St. JawM' Hiijr, and tha*»o( tlMiuMsto- 
don near York Faxtory oti the luntn bav, 

H»nry B. KOinowl. of ChlmiKi, III . In a paiwr 
tkMl ""The NuiTHtk ^j>t^-ni in N.-*' York aad S'ww J»?r- 
a^y*** aCafiHl that tli^'njck>> f<»rrii n iti'riUWf^«twarU 4li(>- 

{Anz IWMHwllu«. U)l^rrM|>T«^l l.<y ^tiTli? foititi mjiI tuAuv 
auUH. two at wbicli bave a tliruw uf !wvt<ral (huusaiul 
t9»eK. Tbtf ottanw)l<*r of the ruuka vurieH isreully. so tbai 
aub^liridioaia twCabliBbed in uiie urea do nut huld for 
the entire field, aud yal «ilbdirUiuii)i bnwii uri btbulojci- 
otl oliaraclerliUiss an tba oulv- uii» iiinaibhi. Moth 
extrusive uuil Ifitraviva tran «ti<Mfts oMur. aud thwir 
fcbttiotui to llitf tN!i]juit>ntary DmlK nrv ttiiitracHint. Tbi> 
qocatjaii of thiekiiMn aitn{ili«-iit»l by thn fniiltiiitf, 
and e>tiniat.-* vary fr.iiu lilHW to l.VUUO fwt Tin' 
idfntw iritrif |in>liiil»fynix«iitiulntiHlundfrr»1ijikMh<' niti- 
duiott* in ktiitllitw WAt4>r Tlu> «iirn>tiui.liiiif lunil .-iri-.\M 
Mw»i to havv hwn rvdut^t ii*-.«ir?y Ui biw li's'*tl 
diwply rori*r«il witli r««i>liiiir>' luitr.-rl.-^lv iit)iiii'>liikr4>l>- 
pr«w<'lttiK th* dopwitiou nf cm li Imit iliiriiii: tUcir 
a4M*o«i*l<tit *«li*l*U»»n-N» *vf itiM .r-xuary Hint »'l»'\utii"rit« of 
ttM* M)rrT.uti(||iilf Hr>^M w»<r»' iti |ir<>;:rH?*- 

N. H Diiriiiii. "f iliv L'liitfil ilici|<ii;iiMi Sur 

voy, in'iUrvt' |i;is"ef> ktuvf tli** ri-"i.tli» uf pruLli»'>« tt,u*it* 
III lilt* Hliii-k HUIn ijurim: rln- ipcimi -r.i!.!!!!. i)n- nx'-T itti 

{HirriiiiT of « liicli w.-*H ( lif iliHi'ii> fry iif fifv-il (j-li ri'imitiii 
11 ttif Jiirjtw'n.i htriila uf Uit* reijiMti- Tlit^ atiiliiir uU" 
aiillouiict'il III" tHH'iirrviK'e of siiiirit.i- I'lr.^^-i'' ;ri li.i 
wtufltcni BUirk Hill-* mill of h I 
tjruCiTO ill I 111* tow«fr Cn'ttM'f oil-, M 
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fllort' liiii- ' nn I ,it*;wwiii i.( 
on the slojM's Lif ".ill- liilU .v: 
cv^rtuitl nljurrs Il«i (-th>-ii 
ri^Kioii t\u\\ llie origin iiti i 
Mjcue of tiip Wliitc River 
by til** ^lui* itulli'ir <Ii*ivll w 

tilirv fo|■^laI-l■Ii^ :n rlii' 'V.-»"rrii 
I.'l". Iill>-.-ll, I M I'liu- .ll I' 
«k«!leil4-il t!iif i^i'tieritii s^fiji^ij) 

talii», In nortfioni WiiNiiinirtoii, ii> uti- u i-il fiuin u 

rt>tnk[i(iJii»JOlI>ri* Uiail«f lAnt nuiltllii'r. J Mrl n .m 1 

W. If Hi.l!iii.s of tlip l!tiri-.>.l of Ki:i(.i,l .:i m.il I'l.' 
Natioojil >fii-*»-iiui. fol*ow»ii wilh II .tr. iij.i .11 .i: il . 
tri'«»l<<cy mill an-tii-'ilojfy of tii»- < ".vlifiK i. . i iil t- :i. .n 
tilt* oHii'-M of wliicii tlit^ foriutir Miiu»ii>t Ui.-»; rli.- 
r:4iiiiiil-< tiilltlAti iikilli from lir'tii'..»Th tiiv laVii Hrr»'iitii In 
I'alANvrio" f'ouiity wnM M fruii'l. tlioiiijii rlie Itttrnr ilii] 
riol <ini*ltlt<r Ih*» f[Ht-i*tloii »*rt?lM ! In rh^* <li-i-i|«-iiiii 
«liii li Iiii .jT^I. W. II. ltr..'».T. .if I i,:w—i .. .1- 

f-ri riiH aiilli^ullolly nr 

K. ,.rl !l i.i'-tiil.i.-r of Iht' L'l-'il ' 
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lerrltonr; It oaMjplaa diillnlte horii»u« ; ii (« u-ooin- 
naaiad by oil, amT it* wdl* generally cmui.- Ui a «ir.l- 
dan Mid, Faftheruiore, It baa acmuiulatifd In mini 
atoaapaod eonsUmaaratna. Two atrilotaTal pbaw-s of 
ratlia w^miiiiilly importaat la tbia aounM-iiou. Dm- 
antlsIlM and tba lerraoa, and llM lima baa eoiiir for 
(b« ackoowladcmaut ol atraatuto fa tnervoir 
floUia vrvn in adranca of iiiaaaiireaianta. Tlx- gaa 
U«ld uf lula. In ibr ■authaaatwn eoriiar oC KaO' 
sac la one ul itrvat pN>iui>«. Ita aoam N in a MUtd- 
itoii* of tbo Cbarokiw dial**, naar iba bottom of tba 
Oaal MaaaatM. and !«• araa la about wvon ailka lomi 
by thfta tutlaa Id vitraUM wMth. Tbia horiMn provaa 
to baa ttrruw »t «r«ll narkad ebaiaotar. The top 
of tba rock baa an avaniio otomlon or isi fwt 
aboiM tidai at uo point ri«oc mow tban 43 (eet 
aba«a tbia. At thu Muanlt Oa JamMt wall ot tba 
Oald ia htoatad, and plOdtiaM IUngi.«» euMe feet par 
day. Tbo gaa it bnl^| BMd bi aa mui oaa qnoatitMii, 
and to raty l u a at niaaaat wi iiai Wl al ndwntaaa by tbe 
amattafi ol iba JapUn dUtftetbi tba ndoctlon oT M 

AOd kIqC OfMl 

" Th« Contliohoek«o PlMtte Clays.'* by T. C. Ho^ 
IcIiM. HtatoOolleie<>, P&. Theee d»pu«il«, which Ar» of 
hivh ecrrtiomlc value, ll» alxMit tblrt««n iiilleit norlh- 
wt^(<kf PtillAdvlplila. TliuuicU (beir oriictii liiduubtrul. 
their nUmvi r«*M<ijit>latict« to tbe JCew Jciwy jmhI iiwy 
H»'i«l. Marth.Vs Viut-yanl. eUy» iu culunt, texlun* Him 
"triK-'tunvL featuren bU|!:uv«( that they, lii&ewltM*. are of 

IJfM)!^ M- l}&wiM>u, Dirvcttir of the <J«*oluiocal titir 
wy ol (^^lu^La, tlirii di'MTibtni th« rctuarkablt! luid 
iihp whiHi UMik iiUust fMi t\w Uivifrc Blaiiehe, I'ort- 
nviif flniirity, i^uetjf.-, Ifwt St,»y A clayr-y artta, about 
(I'Pi |jy I.Tt.'J fi'«!i in iiiAiciiuiiiii wiiifti, hrt-aui** 

t-iitM'pMtr iirjititl with wiitaT afUT thi' httnvy fiinwrull 
(if luht wiiitaT. ulr)itMii;h th>^ nkiitfAllut tU» »\*i%u^ wam 
^•titM'wUut U>>*. tluiii ijvuaJ, TblH whol*» uuuh, tu a 
• |i>l>rh viiryiltit fn>iti ITi ta fi'i%t, MIfldAQly Bow«l out 
tltriMi>;l( till Mi-itlf*' iMftWM. ti 2tK> lititl 900 NhK in width, I 
ulili-li It 111 tlw rivor tuiuk. unti h[|*>i) thr hvx^i of 

r liH i lvrr f'lf I wu mil*** hvluw whaTf it t hUT»\i, Th*- 1 
rivtT \wA at iIm* jmliit rtviTntcw |J)ti<) f^^r u% W!ii!r|| tiitil 
tilt* fliil'htv uf thf liivit<lliitc riiHxN I* furtli^'f -i ■ai, , 
the fiu*r tii«t tht- vUv\H- i>f the here i» ;'--i ir i."i '—-f ! 
tit the mile. Tin- areii fXcjivatfHj by the -hd-- la> ii;>.iu[ ; 
IT feet ab'ive Ihf rivrr. rmered iihuut lMTe^. aiiti 
vohttu*' is ettitiiaf**«l lit '^ijNJiXIMJi) cubic tefl. On** pe 
cuhur feature uf the event war* the i^eul hlm-k* *»f 
ii?ii'Mfteti«*(S c'luy whn-h were rairrieJ orit 1a lin- ma 
laJt-chr. The "(h-*U i%rit ki.own il* ih*- Ijetlft v. v. - 

Hi(»(ik' Mnrkn ami I'ri'vt h<*iJLiitit'" wjih tin- tilu- *>\ 

II l..i|t.T hv <i K (iilbert. (if thf I'niti^l Ntjiti-T* *te*i 
I p^* J I'll! S,irvi'\, 131 whieli nrrrn i{iv4>ti X\\c ri'>nlt>i of 
-t,i.lu-»i iiii*tJi- priui'ipiiilly 'hiriuj; tht* f)*>it sfii^-m oiiilte 
Ut'ihtka surnUtudf >:rjiiii m flc' vn-iuitv uf I . if i-t . 
N, V, Th*tAUthnr fi.u:. i •tiu-- : tuf v. .«y ^.-.n v- 
t|.m ht the direct ; 1.-1- ..f i.f 1 1..- c.'...-- Ii.-ti] m^: .,' 1 
-lr;,r', itiiil hf rlt.i.lly ■.-jiui,. i,, fini.-lu- Mi rli.--.- 

W.^f.^ t.r l»- yvt:..ri|.'(: .t.- iri.iiit ■■r;|i;,|.. 

iiHiv tlpi'lt- inntk-.. H|t i<i f'liir- :ni-h»-- 
.-r' >r, tir»- v. i. It-Is 4li*trluiiIeiL hikI -if^ ki 

III r I;.' ;irr |. HI . .f M.^ve-v'*! t he kc, I h .1 •- .ki 
■ I j.i h.jM 1\ H v»--i\ »f |x illi»l»«J 1. 1 hi- r w in 

!i. u-r. fl-.i:|, .•r---I r.i rr. ■■ .i" III-. r.;.i,,,. 
t'lt- liri.|.ii-ni;.ii I.H- II. If. y^r fid 
Suj.- -iM|..' .if tl|.'-^ ,M>A!;iii\ r.[^|il'' lii,\rk- .1 
ncT»isa- til,- vii.iilil :i"rt->^-ilar'- -A-T-r? .)f f-'T in .ilu 
tutle fiT llie -•■-:t>-. r hr.ii-l. 1 1-.- l-'-'Ni'--'. ■•'••iiti 

wnvt'^ <_>f 'ljt- ]ir"-'.'nt -rtt.'< .^rl- lliiiii f.-'-l In 

lir-i-l)' I III.- i-r t I'lhrt-rii -liilr-? ^ihmwi in jilii-lr:il i..iti 
iif t :m* jvnpcr "wfi-t ri'';iii i\ ] 'In i'- -i.'r,i| ill .f .i l*. i^i.p Ifle 
tiiATik f***'" ("■•■ftfcn r-i'-sis .miiJ l"!* hiehi** iilJ 
taKfTi in il ■ I I r ^ ti m r k i ---rl . N. V. 

iiijp.k;— fi ■ 'Mr ri -rl .|r-".-rjhr-,J nniiin feat 

iir|jiii'-[i* . HI N \.-x^ 
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i-ry^TnltiiM' ]|iii*M>lrin« and tlw* »iib»H:iu«iit ttubuwrjroao* 

of tht- rei;t«Mi. *4ld lh« W^Mt^ \mt%. at iMfcHl, ot liMkg 

tnUiit] .'^^iiiitd iiMe« iiR 4»n|clii to (liir Hiiut* 

Tti' Tt* ^vtv »rv«<rul iwiMfni ul luftrrat atid valua to 
petnij^rapbttix but titfry were. o[ lmutm*. levbDiMl In 
L>Uarai*1«!r. B. K. Khmvimmi, of Aluher»i Cullrgw, 4«- 
acribtfd tlwanuillettfirnaor omlxai UauMnehuMnU* mm) 
th* |iabbl0»lMriiig aebiHraa«MMii|iaayiu|c tbwN. Tb* 
Mhlrt» lia,«ii bMn dMulved by Iba «anil«a hi ONUisr 
pbtov. J. F. Kampk ni Columbia Uidvamity. no(«il 
tb* oeearraaisa of dikin uf UM^tauiorplMMra bul« 
ISQMHUi rock Jn tin* Mahhattnn iii'bi»t» i«mr Om Hun* 
dmi wmI RiictUcpiah tftn*^ nitd MonibiciM« IWIc, 
Now York o4iy. A ««coiid iMtwr by th« mmm Mither 
irava tbc nMulM of loaM MMdlM wlilob b« lii* twHi 
loakJaiiir on tbe icmiltc* ol lfa« BoHb «luin» of Ldou 
bland WMiod. nm^mltmdm Ibat tba graniicii ara of 
ignoout oriafai, tbm Umh^ «ni Inlniviir* In cbaiiict«f, 
atui that tbay bftva annlfVMl nmah from tba itrmnra 
dna to tba luovatnMits of tba aaiihVi ornat. Coni|Hirl« 
MMi of clkvmlflal analv'M'A of graui(#« fr»m all aloug ili* 
Atlantic tfxMut fivhiu liaina to Vifficiuia iiliowh thai the 
ktiid kuowii at Motlto iPaidta |>rMluiiihjni*<(*. H. R 

CUBhlllft^ of AdffltMirt CollW. aillluMIM*ed the tll^v- 

*>ry of ail imrualra Isimouh rook iiMir LutHt l^ke. 
N. v.. which haM rnuvbt up rratfUi^iilt* of tl>e (jn^ci- 
vHlv Herteti of lh*< Ljiiirt«iiliati. The nH*K b related in 
the au«rife-«yt*iitleH and If* very imivb Hkeotlwr ijrtiefiitif 
rtM>ks ill Fraiikllu Cuuiity. L. V. PIihimmi. of Yalu 
t.'iiiS't'Otty, diitcUKi^l (he pheitorryhtit of iiilnuiivc 1^* 
urous rLM'k?'. " l*henoery»lt» " urr IIm* [iur[>lirrit»e 
i!ry»tat» whieli ure fnuinl iu lunuy Invjis aud otiipr 
igiK^oiiM raekj', nnd hitre luii;; t-«~«-ti held tti havi* he*>i) 
fomtfil wtlhiri ihr mWrwr lA thr earth brh>re tli>t> ntck 
TfAidifi) tiiu' ptxiU'iu lit whieh U now la foaiMl, Pful. 
rir^>4>u eMutettdit thitt uiAiiy of tbaaa <!ryfttAb>. an far 
n% ih» iiitrn<^ivf rmk^ An- eonceriuit, 4liil imi fonn 
Ubtil tlM* nti'k reiichfii th.- plan* ill uhieh II ••■lulltUd. 
noil tluit th'-ri* Ti ll hnl <»iie |iefhMi >d o( v -Ijilli/u- 

tl<»it. though vrry I'ltrnjtU-x riiiHhtM;<ti« prt vujjt'd diU' 
iua it. 

VUl*ti»fH>n*t *;«*"'l«ipy Wii* by nit iM^-titp^ iiei;h*r1ed. 
tliiiD^b I Iwre Wert- not «.» lufliiv (tii|» r> r* ii.l nu i he ?ub 
JeiTl *>f tl-fl**' tlfjM^Nirs there h»*e l.tt-r-li ill !«iiiue 

.•uitT tue*-fiiiir* ff (I.** "-^.ifiy A. I* rt>leui«it, uf 

ToTmitii, (U'li»ert it « |^■^|ll'^ <-ii (lit- Ir* u- h, iii 

nhieh be iiiiiM>ui..-e'j ihe di-O'ii-ry cf Ihf* Ur?i in-»U 

niiler f"?*?il;* foiitisi u i | hoilt tI'Mi h| m tlit-«r .h'|i<>>itM. 
;V» the nittin I'lriHt-in-lje hf-.trlu-i fnnii j;i;n'i.'tl Ijikf 
AjfiU'sijt bJ lri-<|t|..ii« <V'ii(am fn-ii wjittT ^h^-IJ^, tln-y 
uiu>l luive be^ii furuivd in mkt-:' and in.-i in iinuK tiif 
M'ii. The ntiiiien.i>[i-> luitrine nliell ln-iirii!L' d*-!i- 
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C '.1 1 \ rir i |.■^.^ 

Kitclitc Ctnanty i' .i.-.-n 
(<?el iu ertvtte-'l -Aiilth. - 
Aft thi»')iJ.brf.ik. Ah I 
Yeara a^':> il v. i-^ iniU'-il mt u-r- jls .k lud, hut never 
lit Ji prx>I^C. W'Jh II ii^i-iMi .1 \f-ir weJl piiviiJi; *>iJ well* 
tnivi' tHH»n ptat d . wii rt 1 r L: n .» fi-w tiundr^-il t.'ot I'f the 
ti**anv The tlioory of tifijfiu i* thut the tU»iire, whieh 
WA* prcKlurt'il bv the fiireett eauKin^ ttn- iWitii'Jiniv tup- 
p«'il thr IVntjtvilk riint(liii)HT.\ti> ail oiind. und tlmt the 
t|f>vr<'d ':irii''il naitnre piii^ji^st npihf itrilln- with the 
t.v ili/' d m:! [j.i'iinin.- tarry f>rtM)in-rn. ftf . fitttii flu* 
ei; i.«-"'. l.ii ;i 'M .If wr.i h r 1.1 i;r»b»iiiite h!i> ret-nUed. 
*irjihAiisit«' .-"iii-KtM .><-.iii I tl I *■ of 7!l [t^r cent, r«rl>«>ii. 
fti* \n>f etnit h> ilr. 1 r-in L l\ jicr'^'iit. osy;.'^!! In 
\V«^-t Vir^rmju II mil f. |.,-td oi(yi.'.-i,i*t«.>d hyilrm-ur 
b<tti^ tiXv funfitdert*!! ei-onnHhc jfiii-.b"!. to |t«^iri>leuta, 
if the cv-niiiry \f- ii4>t bn_i uimdi britkrn ii(> bv foMn. 

Another |«i(»er of t-ennouiii* intere-ii »ii» timr by VA 
ward Orl.in. Stiit«i f jeoto,.'l'^t tif i>hi.>- un the Htnii'dire 
•►f Ihe b tin liij-ld in Allen Kmi., n-nd by J. i '. 

White*. Niiltiral ia more widely iii*tribiiled, gf iJotfi 
emlly itiid i.'ei>irraf>hieiilly, iind enjxts in liir*.'<T iptuii 
tuy thwu atiy oiii? wouhi have rUiiiu'd tn-eiiry 'ir even 
trn ynant ajfo. il* prmiiictivi* horujoii* t*»1v i^rliitf Ih«t 
ontiro Pa]t*o][oi(? ivihiiuri of th«t ooiiMiry, T«odlstmet 
dlvinionti ran novr be* tniuh* of itM acciiiiii)lHtti>ii», vt/ : 
Thnt whirh tft Ktor4til mi iiii|ierTk4>u« n^ck'', *tn.di .tx 
fthiile^ und nioAi hiiie»toitp*(, and that whleh I- fitimd In 
pririHtN nackii. Th***«* "OlMllvbilons may be pn>vi>.|oiMlty 
•tyteit »h«Ii« ifn>^Aiid reM*rvolrieiia. *arh btt^ii-kJ eh«m«'- 
l»riMie*>of Its own. 4bale leaa ocinini hi i'oiitparul)>e- 
iTMludl w«||k vbleb lack uiitfoniiUynf r^ick prtHtviire. 
It does fkOtocoiipyd«anlte liorixoni); ii e&iniii indepeiHl- 
ently of petmleutn in tuaiiv rawr*. aiwl itbaaalayiMK 
qiLalitieN. tiot de|M:'ndinir on the vlrurtUfal armn^iuelil 
Mf the ntrula which iHjiiiaiii it. Rmt rvolr saa la found 
In gnat wdla, one Ju Waat Vlr^Uiia nwring pro* 
daoM 1I^IM€M mUo llB»k a diqr. It nppnaabn 
ovMvfBliy ol wHL VKmm Is tavb lobdlvUoB of 
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eniter K^l^Ll• k. aiwj, otjiihiderultly hi;rh<-r than 

Mont Hl.v:i': , illid ltP» BUIUIuit »l.<.i»- A fill r r.lf 
I'lentcui il- u<l(l a feature . if i n' ■••r^--.i . .V'ut.it, 'i:i 

till' )M>iindAry t^'tweea Kuhkik. Turk>v.. ivn i r>ia. Iiii» 
fAo KiiiuiuitN, xevcD miltrn iipart, und with 4,L*ti f«'4tt dif- 
(*-r» ni'i> in ideVAtioii. There art; two d^^i . it rli(» >.iiiii> 
nut <d »tr»'iit Ar*riit> but any wvid^-iii-. > ol cniter Ate 
bidden by ihi* atnnnnt of iM'rpt>Ti).-%i »now. Tbx 

oiitLltte of ail uiii'jt!tnt Miiinnic erjiter In lnil|e.«ii'd on 
l.lltle ArHr;»t hv Oiree reni-tuiie llMMeH of hA^\ lava. 
Tht-MttiiMiit of Ltitfe Amrar aiMVPft Miaoll *^ IttbCMfilO,** 
or fol k whiL-h bli^ lueeii rlmng«d to gllM by lb* fulllg 
!ti-M nt if "irttke-* of h^litnitic. 

T-i" I". .tI Keidniiy of Miirihiiltiin IxlMiid wii* treated 
itf hi .1 |ii*(KT by R .1. H. MemiL of Albuny. Tlin 
•)imtili«*4i nKrkx within lhi> an** l>i>^nt; to two pnriei- 
ixaJ coloKie «n)Mltvi«ii>itK. the I*rwiinibri-an And ttie 
riileMzoio. iU tin- Pn-fAinbriAn, itnly one meintwr Iulk 
iM*en reon-inztsl, winrii him l>e*<ii t'*Iled tint Kordhuni 
<fn*'i«> " Of the Vit]eviw»lc^ there are tw*> therfclHt^-tii 
iiii iiibiTk till' " liiwiMxl l.hut^tohe ' ikittl the M.^nlmt- 
tun Srtu>-t." Mod there i» a tbirxl, of Iih.miI niid hW^Ux de- 
Vflopiii^i.t. the " LoumtO <|mitlll*r which utidcrlle» 
the ihiit^KMie. ThO Pordbain RfMlw. uaiued rn>iu the 
Inriii.'r tov» II of tluit Dame. It a »rr»y. lMinde<| trtn-i-K. It 
f.irni- ibeea^t nliureiFf the fiiidmn (r« "■nttlHTii \Ve?<'. 
eliehtt-r < '<nitify aiid the ridtfe on tin* eitil hide of tlie 
HHriein Kiver. atH»ve » inr Hundred iitnl Kiftv llfth 
Sirit-i. On MnidiAtian l^liintl it i^ exi*-*?*!'!! b<'tw»Nri 
S**\eii1h iiritl Ki^^hth AvrniH*», vnit h of Hm' Ilnndre.l 
and Kifty lift li StriM-t. Il aUo fonnn Ithickwidi *. Ul- 
un.J an<l thL* we»t xhnre Iif I>>ne Iblaiti). Tht- Inwood 
Iiinr3tr<ne i^lhe ery*tJLllin^ Jiiii.'»ionf ot wMitht>rti Wi-*t 
eliexlrr <\>iin1y And ^dknhiittait l^hu»d, and if an 
ubiitidnni ^otirevof i;oim1 hti i Id iiiff material. Thf Miin 
lutttan *rhUt m th** previultiiir rork of MiUilmttan 
hUnd. and toriDt tb« Dortb abor* of Lmuc Inland 
Sminil. Tb* Inimrtant wMwwasw 9lbw» Now York 
flkj owf thnr odglA ohMly m ib« «obitlo« «r ta* 



ibr riL'tern [wirt (if t'lHu'.d.i 
w rrin-hi>l. 

\V. 1). JtdniwMi, 
?iiirv(»y, in i it.i: - ■ 

ii-*\ lit <iJ.ir.iil I'.r 

thAi, in lid' lit i"ii T' 

lh»- Action ; t W II .1' 
ttie tfUrliil aiU 

pr>M'>'«M of *ilppl<'lii 

.tn«l tiiU'kmird, 

proilui'e ^wev'pjn^ rtuve _ 
-|oi>4', wiMUttuit with \Xw »»ppui>; L*ixivir9ti !• tu pru- 
lui . h.'iieiMM md obfla. Tbv autbor eobablcrv lb* 
lit-. r prooM* to b» afctogetfatr dowinanc ovor ib* 

*'.r;i:.'C, 

r W H.«v.-. ..fit., ^i.■..■,^--nl r:in;il t m.ni i-i. 
d*-.-nU':l ■ ■i-ti.'*.-..-li.t:> And [■■iv-i..u-r:i|iti\ ...f tl... I.;i*.. 
K*-*,'i'ifi in ^.'.Mtlritl -V ;iJt.-iii*ik, 'I'tu-. rt-K^'''- lus ii, ^-uLjtii- 
ern Meariiicua and norlliern r'o»ia KicA an.t uirhi<le(t 
the rtinle of the prop(>?r-l ciinal. luid the lakv* tn it are 
the lan;vf<r hi tbir Wf^Ieru heitiiufdiiT*' >t»Mth of the 
(ireat Lakes. Tlie tfirioii i-i ejuir.t. n lu-.d In i .t , f riu-^ 
of to(>OL'ra|>hv. vi/. . thr r»*rfni \ ■ '|. im i- n i<i.ni;in - ,iri 1 
phiteau.4 Hi «^d<'h ttie ort^imil i-oj^»imi -r h i.(..(i '.i.-uw are 
mure or leN» iHirfeetJy pre:tt-^rv4>d Htiil li t- ;tir :i- of Ter 
tiary i^'iu-ouk ajuI >**<iiiiio'iiliiry ifti-k- in •.^ li.ch the 
frifitiK itre dun to loti;f eontliiUeil i^'lbui'riul t n-ixioii. A 
notewi.rthv lent nre i> the ith-enee uf nny et^niiniioiiM 
mountain inii^*' or rhatii of ihiminniit peiik>i in thlx 
j»orTioii «>f the l^thtUMn. A ^-liallow de^•^rf^ioli <iei^iiplfH 
the weftHrti iHtrtiuli of the reKinu, its loiitfer jixIm hetni; 
n**4irJy pHrnlitd v»iili tlje I'aejfic oiKi5t_ Thi^ iMiitHiiiH 
the l««kek N i<-nrni»''Hi and Maijiii;tiii. The hfnnef |h |pl 
iiiil"ti in It-njrth. nilli an iirta (d i.^n^i upmr*' milt-t* and 
)i mean iiltirndr-of I'ki feet. It-t tfrenievt di ptti |>, -Jtio 
feel. No fork* -A'Wr than ilic T«rinir> ate f<Mind 
alon^' ' 1 1' 1 1 .'- ' ij f I ,. I .iiIiaI. ThfT cninlni'iHi* throui^it> 
4>ul \\- '■ r.-u ii, h it (..irtieiilarly Ut tb*- e;%Bt*-rn imit- 
ti'.ti. arc- lavoi-ahlt- lor n .ek tli't-riy and the reculilh In 
uuijsiiajly eilPiiMve In tti»' ea>Iern ►•■rlton it i-oiiftlntil 
i l iixl I'lay At the »iirfju>'. u tih a depi h of in (<• :!U fi^t, 
then hlui- eluy witti » wome^hat (Ti^-^b-r drpt h, pn».int( 
down lilt. t thoroii)cld> weathered rtiek or Mipioht** |q 
which the oiliitnal *lrm'Iiire ^1^ iiit.re i>r U-». |--rr»'.-lJy 
pret-tTVed The ilepth !o hanl niek viiri«-« (rota '** lo 
IVlfeeli In Ihe ne«U-rn m'^Iumi tiie rev'nllth t- niiicll 
IhEliiuT auil the red i'lii)~ t*. ahiiii>t eiitireU l^^.'kin;;. I Iw 
r«»idiial pro.iii.-iM bi ini; blue or ffrHS In rariy Tit- 
tiary tiuie thi*. |n.riioii of the :»"thniiih luny hrtt'e been 
vhoUy •ubiiifiiii d In iiinl.llf Tinury t line tttei^e w«» 
an uplift and lone ei'iitiuntd t ro-ion,, tj*e previnui rob 
panic ln|>oiri:^pliy bnitii; obht.-rjtifil and the rruioii, at 
I^Hbl toward iliM w.oih. l»ediir retlueeil In one 4»f low 
reber. In tate Tt'rrii*r> or Po^i iVrlbiry tiUM tbo 
MblUlto watt ele^ale'^i at kA^-T fe<r'l and deeply di*- 
HH'tvd. Fulluuaiii; th«' elr-vaiton eiitiu' a r> nfwal of 
vuEuanic aalivily. A -eriir* uf vent* t»|>eiaf^l on the Pa- 
ejTtc Mid* aAd Ibeir rjeL'tniuenla built aduui tum*.^^ the 
pre-viaobl* AXiaitihi: Niearairuan ^uU. thvri>by fortuing 
the hike bfl^in A^ thi4 diiui it.ereaMtd tli height tba 
wati>rx tHdiin.t tt rox- until they uverto|i|ied llw cod* 
rinenlnl ilivith-and e^^'Jipevl to Uu^ AtlantH^ fonuiOgtb* 
preKeiit San Ju«ii Riv«r. Til* rvglofi has raffemd • 
nittre Tt«^nt doprwi l op, bj wbiMi th* ilvw* ««ii* 
, ihvtwned Tb* ortHwtco tfaiM fofitted have »lA«v btfn 

, •lit.'.] up, 

I 1 uher tRa|ier«on llie pruvnuntue were by ll.8.8lMU«r, 
I oT HarvMril C»lver>ily. un tiM* cundilKiuiof forMtioO 
' of illkes ntMl vein f)»Hiiret«, uo tbr hiea*. dapoall* of Uoi^ 
b^na. and on the Eipiiciii»r «>f rivara irHn rvforMi** lo 
the h>'|K*4h(-9iii af Ua.te leveling; by j. & Tyrrell, 
of r.|ie I'anadiaJi theological Bnrvry. on gold lubliiig 
in the Kkmdiktf dMriet, and on tfUrial pbcBonMinn 
in the Yukon larritory; by H. W. Tt»mMr» of tb* 
UoitMl Htiitew ({ladngiviil IMirvaya ot» llipiHobiflfy vf tb* 
Toawtniia Xntiunal Fbrkt bjT.O. WhlCe.orOoliivbl« 
ITniTonity, on Uw Ahuim of tbi vpper Otdoviolwi 
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■Uftta In th«> Uki> fnuimiilAlli V«ll^; bvC. V. HaJI 
aiiil I-'. W. SRKt4'*iOii, nf tlH> rnlritrxily of Mliin#»otA, 
iin tlM> wintl i1<'|Hi*.li«> of Kii^itTii Mtiiiif>M»iA i by V*. V, 
Oiillitvr, iif SiJuttilHir«>. >liM»> . iMi ih** ivrmc^'of th^ 
ThmiiM Hivff in ( :i>iiiH>pclriit i hv W. (>. Owby. of 
.MiiiwArluiMcitA liiKtitiiiH of '^4H•h(M•l*>|(y. oit ih** 
Na)Uiiiii;VHlli'V letiMMAl Uki* : hihI by J. A. Htii'(ii««v Slat«* 
4i«olnffiiit <il S<»fth I 'arollim. un tbeKeukiKy of tbe lOkoa 
4l«pMl(»ot lliv Uul(«tl HUilm. 



UTILIZATION OK ILMU HHELLB 
BrTTO>8.» 



FOR 



Tmk vaJuablr |MHisibilili<*« uf uaiuK I'nio vhrlU in 
innkiiit; bur tnuH hurt* at \a»t nttnurtrHl ntteutjon. mul 
ati iiu|K»rtJiiit iu«lu4try i« ilrrrUtpiuK. A itjrrcftiMtiiilrhC 
of thtf St. I'ikLiI iMiiiti.) I>t«tiiil(*)i, uti(l<*r ilnt*^ of \<iri*in- 
liff 13, lf*U7. Kin** Ml «>]itriiijrtl ncroilut of llui Nh»li- 
bultdii inaciiifiM'liiri* ni MuMUitin^t. la., whflm iklrMuly 
m citimbr-r of faiTtorH** arir in (»p)>rAth>n, Xn (bit*w 
iifM*<*ifl«Kl ; but tlii> »tAtDini<itt U iiuuli* Ihnt it Wiw tM<tcUli 
withiD A f*ir yrftm pa»t by Mr. Hooitjik*, » U*niuin. 



" blMikfi*'— k e., iioflnliib«<1 ttfch> and smhI them to 

Mu»ra(lne to Iw poll«>h)K| ainl |H*rri>rMtciL 

Tbif shell* twvc been hfrvli*ronp »ra1lifnMl by men 
nml tN»y» wadioic fli Hh* dhatlow wntrr. nud w<»rki»K 
fruhi tNiutii 111 tbe (]e<*)ier fmrtM «'illi ruken [»ruvUle<t 
with a wire net ur biuket. .Suw. Iiowcver. miv IkhiI 
lian bvH-u built for iitfiuu tlrt'd^ntif*. and auollH*r in 
undr*r (.■•^iimtrut'tiocK I'liv dmli^e will tiikr up a tuii i>f 
HhrllM in an liuitr, and the st4>niii vrill 1m* umhI to ctMik 
llif aiitiuaU antl rtrnn tht? »ht'Uft— a iiron-u now slowly 
puiidurrM ill ■mull furniu^nii. A» ttio gitllMiniitc cuui 
not b« rjurittd on in winter, when tb« nvi^r in tixui^i, 
prid-n riM* in tki4i nutuiuii St'-vvrxl »]mi'u*>< ar*> cap- 
abl»» of ttriitf; iimnI. of wlilrh two iir«> piirrirularly luvu^ 
tinii«Ml : tb<*M> nTv " niK(;i*r-h(Mul " *>lit»ll»>. whu^b' hav*> 
riM'ii with tb^ apprfiurli ninifr triMii 35 I'l^ntii |M>r 
ItNt to 71) (Ntnta, and "Mnd" HhrlU, wbifb havr- ail- 
TaiM'i»d n>rrm|MMii)iiit(]y fmiu ^} to $'i ()^r lOi>. 

ir thi> myriatlii of Vli**!!!) dt-«tn»y*<d by th^ |>#«t1 
(iunt4>r» oniihl only bi> {^Athfri-d ainl M>nt to Dip far- 
tork'K or If rnttlng w<»rk* rould Iw •MiibhAht*d In th» 
ilUirlctM affcrted by the " imftrlliiK " f4*v««r, iiiiirh of tlilM 
tkw iual«rl*l eotiliJ be uttili«d. On tli« otl»«r band, 




V«l«v<i/ iinlii tu iMlnrtI vbilr pmI tu* xnn*- with - blank* ~ nu •nh fniin |i. "BUiikv" wioti: lUrrr UMwt ll|.*«n« vhitnliir kivltk. 
thrr* hwif vhonliw iMnfMr Htia unr* in of tkf fpMrml*. Tlit- awii*- Oomttl Nil —l ' rrtibml " or i»IUlir<l. Titt wiic 
emkfrd. 1. o.. wttb a>- <*ntril <kpPMinn tn**:*. l«c mC thr Uotf. TW muk- «Kb ibr luik» diUh#i emptrta. A iliim UiCka*, 
i oQ tafO for Mta. 

THB EVOLUTION OP A PEARL BUTTON. 



who n>nncnb4sl the pfti4ilhllltl4>« of ftiich an likdft«trT 

and r«tatiii«h<*il » IiM'(*>ry at MuM'utiin-, fiHin (^miitivv- 
Itiy tfNl oi»rrntir»i«. Iie-id*'s « nMmU»rof oiittidt* (H^ipl** 
ltnt|i*-rintf »hi*lli( from flif MiMi*mippl Utv»-r nt thtil 
|M»tnt. Thr- ti-iitf^rpri'ir pr»>r«'d pr«>lUablr, evirii iiii<ler 
nn anfnVnrabU' turilT. iind M'vrral oIImt faclorit^ wtr?* 
e»tiiWi«litH| ; bur. fciint* the ret^nl prtrtective It^ctslutl'Mi 
Ita* ypMiv itdo **lT*H'r ilu* bu«inr«ii i< increa^inir Inrirety. 
Rl«*reii or twelve fAi'tiirio* art* now in o|>rratH>i>, rtin 
iiinfc :IIH> Haws atid •MUploylnir l.-Vt'i pe<i|ile- (»f 
thff<M* WAV working on donbli* timr. to Bll ordrrv for 
2i).0iW ffnwK of butNMih for th»» " holiday tr»d**" of 
TItf bii«iii««-*t \f Hirvaily an linimrtnnt rienirnt in 
th« pro«|MTity of lli«< town : and n« thi> tiupplr of nbelU 
in rnonilou*. it ii> *«»|w«rtt'<| to liM^r**!!*** in extent OthiM- 
work* *-«i«i ill lowH. Ht l>HVvn|»ort iind Siilmla, and at 
IVdnr RnpiilH, on the (''4Hlnr Klvt*r. Th«m nn* mIm* 
KH*i*<ri) fat*torle« r«*rt^r»*d to. that cut ch« nhe-lU into 

<* K. KBta. Ummi by ttw t'*Ui4 «l«k« UDOuiiMkju ol 



m.~ Hf li r. H 



th* dt^v*" lop M Will of a liircr di^nand fnr «hplk hy thi« 
liidnxtry nnd lb»* inlrvHliiriiMit of vleaiu tlrrdt:^ to 
entlirr ttirln by ih** ton froin wat<T too dti-p for tlii> 
|N>iirl hiiiitr>r4 to d<^Hl wjtli. tlirrat«Mi within a f^'W vrnr*' 
titiK* to oblttr-ratH lite Utiiu fauim lankly, if ikot wholly, 
fpirii our wntvrs. 

|-*4>Uowhiif arr mmw Htatistirti En rrcard to the p«>arl 
liult'Mi bu"'in«*«H : 

Si'lliiiK prir*' liHt : Find quahty : 1A Iin*'. 4k r»<iiti> pt>r 
cni%* : IK lint*. 5| renu pi-r tcroMM , 30 hii«, wiit* per 
(n>i« : 2^ line. AO orniM p^r irnm* : lin»>. tKi rpniii \t^T 
grtw ; tilt line, 70 fM^nt* ]M*r tfrvw*, 

Sfcond ipiahty : IC liiK*. 4ii rviitm per (Tthi* ^ ]n line. 
43 4'4>ntK fwr tirn** ; %U Uiw, 47 r»>iitii fn-r irr«mh : •*•* hut*. 53 
(N>ntM pi*r erci** ; 'H linit, 57 c«uitk jwr Kro*H ; -Jin lint*. (13 
c4>ntK Iter tfntM.. 

Third <pinlity : 16 lino. 07 n^ul* |i»*r ar^^n : IB liiM>. :V> 
miitu |M'T tfrrtKc ; '20 lini*. 'M <*MntN |»f«r irrvit"" i '^i line. S7 
mil" por irrrm* ; 24 hne. 41 c*nt* per trn*fi>< ; 'ifi line. i5 
rvutu iH'r jrrrihi^ 

Fhow jkaid HAwyen: 96 Una, 10 owiU per gnm, «««r* 



itiff wliot4* itlM*ll; ^ Htie. II cHittJi pi>r gnm. Hawing 
ImiKh ; 34 liiH*. H>i fM*nlt« i^er »rr^»». •^wliitf wltnU* ohrll . 
34 lin«. U>^tj LTiils |>er ic^o-i*. hjimIiiic burr*t : "££ IIim*. T'i 
rmlM |M»r irroask Niwiiit; whule *>beU : ti* lliii*. * rrntn pi-f 
^ruMl. »awinf; wlioJe i>hell : \t* liiiv, tt cvljlx fHrr prau. 
MiwinfT wli<de sJiHI ; 14 hue. 5W evtit* iH-r icitM*>. Fawin^ 
wbuk- tlit-IL 

Hy wlii'Ir idicll rffrrmi-f in iiuidi* to *awintr nil tliv 3£ 
linr blankN ttiore arr in the Mhfll. A Kn»n in 14 d<i;#n. 
Thr rxtfii *i diur-n nrr to niake np for the iiuiM*rf*vi 
blnnkN or huttoiift, and thc»f itri* all csiuntrd liy wr||r)i|. 
Hy buttn are tiHtant two di(T««r«nt lln«<* of blanlu cut 
fn'iiu on*' who'll, 

l^h!4>*> |Mtil tcrliidrnt: 1 cent faehif; t^'b Rrliider : I»| 

Oeiitx t!rlll«tlnte ''ne hiile. \tvT iSfrnK nil hUa-a. 

I'rii'ew pnld turuent : 24 and 3*1 line. 4 cent* |*r erom. 
3i>Hiid hue. Ri, cenln; Itlaiid IM tine. 3 reiitH ; wmtrfa 
tvnt^-r. 3 enits per pn**i« ; rinu et-iiler, I '-j tent". 

Fricett (laid dnllrm . cent* (M*r ^^rw» 4-liulr. oil 
: H cvntii \wr ffnw i.' lioU*, all ntuvv 

t'tirdinie: lV<!««tii pi-ri;rnH*. 

The {'ApaciCy of a Hi «aw fn4*tar\* b from HOU to l.tlM 
irrom |MT work. Thf Mu>i-*iiiH* buttons now kMinf ■ 
brlter prirr tluui tlM' KA*>ii-m tfrMMU. 

Hr^eral button raniprtntin ur«* now fnlly ortfanizn], 
mid are pirtdiirinif lAtjg^ aiiio-uiitii of uuiti'rial. 

Invirwofthr Tuttoit IndiM'trr. »>v<>n luorf* than of 
the orcaMonal yield of ]i»'iirli*. tUi» i|u«>^lion t>etfini> to 
iiriM* lu to th«> artitlrinl mltiire of I'nloM. H**i«eeii 
"ix'arliinf and drvilirlnt; tor iMirion fiM'tor****". th*- *up 
ply. however nbundant. nniM mniu be greatly retlycett 
If iM>t exliunfii4>d tillocetht-r. unle^t Miuie nieun^ enu W 
found for lncrejip>iniruod iiMintuininic it, F4*r 1bi>« |iur 
iKiM' It Wf>nlil heein Ihiit I'liio "fnrtuine" uiicht f*t 
heeoilie de^lmble and praetieable ju a M^urre of in- 
dui)>r>' and of prt»flt. more e»perial(y if carried on in 
coniiertloii Willi the in*erliou of fl^uren, lla«;ft, and 
other fonnn that niiglit find a ready Hale. 

TF.rilSU'AL B1>L'< ATI<)N OF THK l>YLR. 

Ml <'1< ha* been itaid and written rvi;nrdiiiK the nrulh 
leiii of r«<rhnieal eduradon hi ireiieral. and et<|K*riiklly to 
when It reliiK^ to t lint bruucli of work reicardini; tnr 
triideH. At the prewiit time there ni»peitr to be tuo 
4^ilit»4>nii on tliU nuhjeel. one held by llie W4.rker» in the 
eevvral triulen, and the other tieUI by |»rr>t<>nii wlio 
IheiiiM'Ireii, mny i>ot Im* >kilJed in anv oue art or tmde. 
yet, l>y c^miar't with artixnnti, learn ttial tlM*y ar«> tiuitf 
delU'leiit If) nuinv of the iiiorr iui(Kjrtaiit uiiderAiritf 
principli^ and wlwk fret thiit it i» the <lu1y of lliceiita- 
Diunity to further the <fbjeetii of tecltnieal iii*iruetl4in, 

S«-Teral year» avTo a wi-1) known cmitk'mAn, thfn 
rheuiiHt hi one of iIh* lrtrir<'*>t Irofi work* in (treia Kri- 
tain, iti th«* prefnre to a v»^y iiMiful Tohiiiie he IuhI 
wrilirn on the HUbJeel of troh nml fUn-t, and [^unineht- 
Ingon theaudieim< to wh'Mii he U'etiire«l. ninde iipttf 
the workiueii of th*- plant, found tlmi the foiir or live 
tbonMind lueii eniploveil the-rn rould 1>e illtide<l into 
thrr* elamni. the flr»t tniol lariceht unfortunatelji 
"iHiither knew, ih(Miirht. nor mred miythint: ab(»ut Hie 
M'lontifle biuiii of their work : Iheheeond rlAttt treuln) 
'the ilortor'ii »bop' — nn Iheyralleil theeheinii'al UlMira 
tiiry — with coiitrniiit. and rv-nitrt] interft mier with 
their work. The ihml elavt hnd pitw>e«^| through bixh 
tlM>M> »fji4;««of t<'ehno|o[n4*nl evohilioii. and were uw«k 
etitoir to a iM<reepli(Mi of the fuel ttiiit practicAl uieo, 
like tlM>nkM*1vp>. luieht U*nnt MHin-thinK ln>ni 'ihror- 
li*t».' n iiAiue they had recently Inirned to apply u* nil 
who itMide anv |»ri>tcfi»iouik to yeicnlitle AitAiiini»'ntK'' 
Tliiv i" lH>t oiify tlw* Ktatt-nirnt of ihcli-rhnlml iirotiteiii 
ii> It relate* to tht* mni liii«nio*», but in a inor** urut/ 
fortn i^ very prevalent in the dy«-intc nnd tevtile irnde*. 

Foriiierly. a nwin who pokM'>»«>«l a few forinuhr. iit 
mrtuc etwef) 'Mily one or two, w«t. re-irartl«Ml mh a %erj' 
vnlunble imiii in « uilll Ihftt Imd i)*h* only fur the Hhad«* 
he pnHhic<e«l. luil ti^ilny the innditu.t** ntr- \>ry differ 
etit. and rotiipetilion ha* eti|ii|H'll4*il nnd i* daily h»R^ 
intf niaikufn<-(urer« to tteek (Hit only the bettt. iiH»t<l pnie- 
ticnl, nnd cilurateil men f4»rtlie |>ontik>nB in their luilk 
Hy (HltieatH'U it* not iiiennt, neerfNirily, irrml ppofl 
rieney in the unlinnry braneh» of t>eh<(xd etiiicgttion. 
but i>^lucAted in the principles of their «r1. i if eourw. 
a inan who hot lieeii to a vehool fur ii n*aMtniit>l4* Irnfftb 
of ttnie. wlu* can writr, rend, and h(dd hi^own in arith- 
metic, nnil who kiM>wa the detailn of Ittr tntdr, l»e it 
what it inny. i* far Ijt'ttrr <»1T than tlM>«c w-h^w** only 
tmibitit; alio op|Mjrtnnitic» Iiavc Im'i^i nbtainot in a ilye 
tiou>e or print works whoiw »t<,ek in crAili* t^oimlMi 
only «»f i-uch recl|»c» m% they chcniM-lvcK eoni|N»nnditt, 
witliout po««i>w.lnff to the »li|thli>*»t divrt*** any klH>w 
leilee ax t4i why thU or that nti* A«h)»^l. 

HeferriiiK fi»ei'l*IIy to the dyer*.* ami priiiteM** (r»d(-. 
there arr iuuti> yntinir Uie-n who have worked ili it fura 
whih*. nnd wlio. liopiiiK for liirtlmr advHoceiiifiit in It, 
andr-rlnkr lo prepHretheiti>»*lv^ by takini; up the utinly 
of ehruiiMlr>-. uhieli ii* a v«>ry icimhI iii<»ve on tlndr |Mirt : 
Imt. It* they im)|rrew in thnt htiidy. they find that iliere 
U Imt very little reference made to their lra<le, and 
cnnwquMit'ly bcKin to li»9e inlereftt. until, in d**»pnir. 
theycivc up niul c<inteiit (heiUM>lv<*!> ait be»«t they eaii 
wit)i4Hit the niil of thiv tiHi^l iieeen-ary knowhNjffc. 
N*ia', the <|no»tnm i». how 4'an iiurh men l>eiuAd4< t4» 
realixe that it i» only hy a tl»oroiif;li undrr;*! Andintr (if 
tlhc prinelplm nf clHiuit^^try thnt they can know abwi 
hltnty why this or thnt i« iiddeil to a dye b«th 4»r ]n>| 
(»f rtdor. that it U ndtle^l f«^r u certain pnrpiwe, wliieli 
iuui>t be known tM-for(>lmiid. 

A dyer cnii pliu*4> liiiuM*|f eiiictly in th<* [MMithiii of n 
phyNieian atteiidhtu * c^>^' *^ »ickiii^ ; he pre»4*ril»^ 
thiKund thnt. be n»ii»t know rlT»t thnt iHithlhednio 
will inis. itnd that llieeffM-i i*. f<rf Acertuin |Mir|»oie: 
Ml with tlM> dyer, he ndi|» nil m-td of i« 4^*rtntii kiii l for 
a (M'rtain pnriwwe, nnd a 4*erl«iii »«alt the Haiue ; if in 
not At all iiiifncicnt for hiiu to know thnt the ** liook 
Ml," or thnt il i« the wuy he "lui» alwavii 41011^" 
Tbe Ki'tiiMl Work In a dy** hntiite. thr iiHTltanienl hauil 
llntC of the iimreriftU to 'he ilrei), very ffiniplr. uihI any 
one. After lieiiur i>h'*wn. c-tn without much nkill do it t'l 
xatiMfnrtioii : but when the choice 4»f dye», miU«, ACid*, 
etc . I* l4> 1>e made. th»*n the thluklntC enpneitie* of the 
fofemnn nn* rnlled into pUy. It. thwt. it> Ap|»Arent 
thai n kiM»w|e<li.»*' of th** fin«peT»i*»« of the kfvi'iitl Injcre 
dient* 1* of the uliiH-i»t iiii|M*rtniir<e. and tliix kt(owl«Mhf>* 
eaii onlv be obtntiml by iituily. Il in >up.:e^t»*«l to 
\4>uiii; ily*tr», men who f4'el the need of a KTentF-f know- 
Ic^lp* of eliriiiiittry nntl phv»ic>. t4> coiuiiienc4- llie Mtuilji' 
of tin- wu-nrN- ith4> word wienre iiif'Anft " knowiiij; how > 
frottt tlM (MigiQiiLiitf, and fw tbv timt hoiag (oqpal Co 
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ttf tofiOBMet tiM ilailr of snnvral chontiftry with dyi*- 
fny, for >ft«r A whiU tJiw two will miirj««t tliMMvlniii : 
do not Mttmupt to atwiy chctiiirjil AJuilviib aniM* SDvn- 
•iml ebMiibiry H pmty ltiori>UKtiljr iindviwtomL Tbia 
ia • r«r)- InifmUng part, for, or oourM, vTvry dyaw 
wut» to be »bl« to finil out for bliutvlf Junt wlwt th» 
«Mn|M»lil>iii u( (heiiub»l<ui<<<« Itv u»m. but thl» rmiiilrm 
a •Iwnv uf <-i|Hfri«ti(« to b* obt«4iiMl, nllonally, afi>-r 
ih«* «?letuviit0. or oounwr. a tiyvr oiMiltl, for «>xaiupl«-, 
lakf a " Hpc^jal voiirw* " iti eUt* luieal aoaly»4B aiul be 
■auKbl buYT Id sualycF arldg, walan^ IIMHb cUIm bat 
if hr wpr<- callfij uu lo t-l|ilaiu (tail or tOftt ttM^ hit 
c'Immuic^ kiM>wlc<ii;e wuutU be ' 

As a Matter uf fact, t^very dy«r 
out auy hraitaiicy on hiit part, to 

anil uiMM of «r€fry nubntaiici* Iw u. . 

lyxo thriu. ba able at leait to dated tlut lutpurilini tbey 
ootitain, it any. 

TIm liMrurtUm that tachnfcal achools ahmild pro 
Tlda ouKht to b«v« In vhrw cb» uitiinata nanU of thn 
■indnita wh«a th«T b«eon* JourBaynHm, and no lay a 
tounilatlon tlwt vlll beMeoi*. Toattompt thi* train 
lt>)f of .t^t^rHMM mch In Mboolaliw baieii a (ailiirp, but 
iiM Nfuilt'iit wtio hait «ver paid *tt«lttlnh n-hilu at «urli 
:<ti itiBmntiMti will !?ay nttierwl»« but cti.-«t ttvi>ry bit uf 
iM«(nii-li' K h>- r"ff!\t'*i wit-t .X iMTtimtir-lif v^iiu^ 
Ttit' aflii.il in;,- iif r..l.ir- t;iii-t t*" k''^ tjuilrr 

thf K'uiiiuiifi' of 11 1.1 •\:rr in mill r|,jit Init-.lli'H *^ v 
f rai varit't.i'n .if >i;, ir tiitTc i .i / y « i 1 1 ii >■ nm^; itiiiti 
till' var:i-u^ ol-craliL.ijs 'tf .i- ici.tl ,iyrli'.ni-t' Illilrm^;^^ 
inant and ciuitruL, aud uu tiiiiUuiaU scbuul cau t*ra':li 
ik— Tlw xutilt BMoid, 



luaf of a begoDin lyinc vti danip aoil or nud. Ml *Mlr> 
naw DlaDt or nfetBla will b» fMOMd ■! tlw naisla »ti 
ifa« ineUkm. tmmmm mtut tl tMmni adttainituuH 
to na. TUi tuao imrar ta iwa- 

~ - - ■- J-- fgff, 

lonUnifr 

th* mdlnaiy ■■lanl HMtbod 



aablr, with- 
I proixftlca 
■Bd if not to ana- 



THE PRTXCIPUG9 AND PRACTICB OF BCLB- 

aitowiNu. 

A TKRT lutemllDie and uaefiil method, whioh b 
adapted in (he prupaKalluu ol ih« hyaelnth, miiiiMs 
in making two or thrvp luui;itudioal alfla aaruM th* 
aaderiidaot ilie bulb. i. v.. iu the radiuwDtary ttcin 
ahar mnoral fruiu llir in^aiMl. Wbaa plaoed on tin' 
•haM to dry, it i> not ions before DUUbcrt ui (iuy 
nmiw bolba are fomnd at tba niantini of oaeb ilil. 
' aaotfiar nmioi enplaycd for nainin^ f rotn eaeit bulb a 
■nch larsar nuntbar of oB^inaff thjui ia ptDdooed by 
In tba aoU ia thatof ■oa n li i K tho bnlb on lha 
aadar lida an ttat a laqa bmriVHhaaHrttviataraMNl. 
Hn«d whli lha eat tKOKrana ntfaoa af tha laaby 




no. t.-FLUn ABISINU FKOM A UHD UN 
LBUr or ODBOUUCKX 



MMilen. .\l tlie nixriririn of t)ip*p ■urfaoea afmrnt very 
tiiieiii-rotu voutiK' )>iirii..<'f very Miiinll siia repreaeiitin^' 
uiiiiiv tiuv iii.llviilMHl |>lr»iil»i lbe«i' areallaeparated 
mi l Kruwu iii«>r< I" "le mituiuTi. It U well lo uludy 
tliM ruixiii il elre uliil Ic^ni tlie bioitiitiral niitnifleani-e 
uf lite prndiictiou u< youiiK buUw bv tliwr pracnw* 

Whan a plant or nan Of a idMt li woandwi in anv 
IMKoT Ha tiaama. ttlniiaed lately MUtomk to Ik hI 




Fia. 1.— METHOD OK .VATrit.il' INCKEASii 
OF BDLBS IN KAmUmiM, 

tha wwind whieb Itaa b<«n made : and tbii b «ff*c*«d 
by icn*wr<l growth ou the part of the tUauM Itnina- 
dlata4y ad>>lninK the injured part, ao aa eventually to 
onver over the wound by a un>teetive callud. Hoiue 
planta. hot l*y no inennii all, liare the power of |ir«H 
tlaciikie. uii«i4*T eertain rondittona, offapritiic from nearly 
•'i*'r> orv^i). ti*|H-riitily fnuu Ibe leavea : the lni«taiirv» 
li >Htii>i' rerii*. ticiriinin, cureulifio (Fi^. t', alreptuetir- 

|iua, «ecur u> a*, li an ittcialon D* aiada in a Uciaalwd 



ijilanta. Wa ha** almidyi 
entire indiiridiwla uaiy ba forawd fraoi 
btanelMaaC tbaiMB in 




l-'i I A .METHOD III- HV.\rL\-rH PKlir.\(l.\- 
TIUN UX XiOTUUUiU TUK UASB OF TIIK 

of bnlti pnifidKiitiott (naUlBitralion uf tiiLrrirtnii-. KU' 
^[i- 'J'ti.^it in A not aaooanacm pbrtiu'iifiioit, for wr 
kuMW timi \ iTy iiianv planta bare the puuer nf fnriii 
ii'i; hew Hiiiis iiluiil< frtini their branebin or iKH-tiiini* nf 
tiii'.r Ktt'tiLv ai Mi i-i]itiiit;«. in tile first rjiiiiieil sliinni,' 
liietlKnI of liy.iiMiit)t |iropA|{atlon, it ia tile stem wliieli 
la cbiHIy affi^'ti-il. h>-iit'*- wa two liefa a eaae of advetid- 
tiouH building from tliM nieni of thaaatne nature aa the 

tilifuimieiinii nr iiiulllpllcaitloD by utmiia of euttlu4» 
II the M-eond luiluKd UIMllod, hoW«V*r. that of "aoiiol*- 
iUfC " and " luilcb ulC ** (na Fl||t. > and 4K It ia tlte foliar 
uixana, tha aealea, eqalVBlaat to oidlaary (oUaoa lrovr:<. 
widrii aia aOMtad, and haaa* m» Ind ImnOm •^■■i-i- 




-7 

no. 4.-A UBTHtiD OF HTACI.NTH l>IU)l-.\iiA 
TIOM BV aOOOPUlO OOT TUB BABE i>l 
TUB BDLa 



from tbi<li'thf iri tin- liixi'tiin. for tha tiny kwlblet^ 
ar»i f.iriiH'ii nil r iuii l tin- ml niirf uf tbr »rs\!oi». 

N<iw 111 all ihi'vi- i'.vM'> irf riicitum* tiiiililinic. 
rlif n-'iilt i/f Wii'.iljiliri^' 111 ^.iii.t* wjiy iir uthr'r. the 
iMixrcy w'hii'li 111 iiriliiiary cjutt't iif woiliidiiitf la uaed 
i-ilfly i«:ut *iiii[ily liir tlir lifaliiii.' nl the injiireii part 
)>s til" 1'iriuiitiiiti nf ttli^ niuijiU' I'lll l!l> ttxNiln li. in ltMi*ie 
i-iv-. • II I ir 1. w liiivi' havi iiii'l'T o'i;i<;ili-riiIiMii h-, wt-l? 
11- III iirl i iliri-.-ti*il tiiw.'inl Ih.- Iniiiiliiik' up uf ii iii-v, 
llliltviililiii '.iltll.^U ilN ri'tiqili'l, illlTi'ri'lilUiti'it :i^Hiir,. 
I-Vir rlifK.. -ji-in iiri- ^■.-nrnillv tl:ii,i' of faliil wiuiii.Iiiij; 
uf til.. fl.Ml III olK.ili 111 uhl.-li tll.i |H««lliiliIy i,f ri- 
iirvffil lir.i Mint L'''i^*'ti ]ir.MSiiilis) fi.r^vt'r Ami then 
th^- iil-riiirr nf rii.. |.l nir li,,. t1, ItHiilf in tlte etidcuvur 
f.iiTt'liff » i.iitri. mil- |in.i.-.iii> i-apabli:' nf rntititiuini; 
tl;t' iliii" viiiU'iii.) iiiti'rrii|iti:rl life eyole— iual aa IIm 




liu. S.->EW Ul l.KS AKISi.Stt PKOU A BCLB- 

auiiaB or uut. 



need to prottacMe Mlluiu aumluu, lha L 

Illy, In pan, by pulliiiK M>nie of tlw balha to ^ 

M>d auwinK tlie ae|>arate mlea In aand, (oraaeh aeala 
iaoaiiableuf prudiieInK a new plant Inm Ita injand 
baaalend, whm tlius di lni'tied and iaolalMl frniu th« 
Imlb; oBbprinff, iu faet. n niinilar inalaBer tu llial of 
the bajpHlik and atrepluearpua leaf, and eouiiieiiaailnir 
lor lha entire ilxtlructlon 




anniwl removal of lite 
aoil, and atarln* theni until the plani- 
iaa aaaaoD acain racora, are ttw< lollnwiiiir ; The yuuuR 
biilba ean then be detached and Mfte<l fniiii lbeoilier>: 
the bnlba are ae«nred thereby fr<j«u the diuiKera of 
mice, and from nerldeiit from ruiu or dmuKlit ; the dn- 
eayitijt or unhealthy aralea atHi ruula ran lie reiuoveil, 
JilMiwInji a freer clmilaf fon uf air and freed^Mu frmn to- 
feetlotk by barteria to the retunbiinp [mrta of the lnlll^ 
a<Hl a loii|cer real and mtnite froiu icntwtb la allowed 
to the bulb titan Ibey taonU mtt U Mt to lha grBaMl, 
and have a IllMlllioad of ilMv BHua |iiiifim Baaaili^ 
next apriii^ 

A inetbixl of eullivalinn of hyaelnth huUia familiar 
(o every lover of ili>wera fteinoniitrHr»it rlenrly tha aa^ 
ture and fnnetion of the "balb** lu the iir<irvlH>uee of 
all iba food aubatancea naceaaarv lor the pr<>.lurifc>n o( 
lha ieana and tha floarttiL This la the pructicv of 
KTotrinc Ilia Imlb* in glaaa Tai>e« »t unter k> Hint the 
Uttor Jnirt Imtbea tlie hn»e nf ilin Imlii. wIuti loiiit 
rnota can be aeen eriiwitiir out nn-i linMnwan] ttimu^h 
the trajt>|>areiit ll«|ttiil Tin* i]iiiiiit:iii'-.t uilj «onMi- 
iim»^ Hiiiuler. dniilif I..*.-, Ikiw (111- I.ijiti r.iu tliiin throw 

up U'H>t*ii .Itnl llnwiT Hjiike- witlii-tit iil.v ,.iil aniuikd it» 
beitiu' Hi'']miiiiti'tl witfi th*' lai"! tli>il liiillii. .'iri- uaual^ 
icni^ti uiiili-r tin- irnrili-ti HHmM. Hut t.. iti,* iiitereitad 
jrrM»*'r Willi iim!i'ri.lati'l, «*iui»'thiiijj nl tli.- i-iiolBMHI 
taw of plant iiff lUi'l till- (uiir:!'ill-» - 



i.r n I 



i.i-f.i 



lilalil. 11 
i'.ir tlii- 

■ I .'.li-r. I., 

il.iJi'-n; 



ilri 



iilfi 



h 



\iif II 

I, |i- 



iiijiii'-iH'in,: : 
til J- III nf Jill i-'r^'.uii-- 
fairly fliii.plc iinil i-.i 
oiltaiun Wltlliti ItK null tliirk 
ri\ all till' ijutriiiH-i.t in'ii-*».nry for tin 

f ihi- lirri.^t llnWcfs Jilu) Uiiv,-, 

• .■,lr.'iii;v 1,11,1 il.mi, u ir|,,i, ||;i. 



Thi- mills >.ii|i[i!y xu^- 

h It 1,1 lha- »-ult». Ill -.1 

r iti. K'lMuth «»f til.' rt.iu 
I jiiiil no fiiTflif-r. 1 .111 
ml t 'Iff prtH-*-"*!! \ '< r r 1;. 
iilli liinliT fiK-li <-*-i ihrinrp- 



ll(':t 



rli. 



ihe- I 
I— I'll I 

Utr the piiritii"*'. L-iiiitittf hiiji 
«<-»4(*iit ml lo ttie plniil. w li i' I 
KUfTIi,-ii*iit fkill, (ii**i-»r. nii'l i ; 
f\<*r. wn'«T fiilliirt' w-riiijil 

r-r It . -r),i.;n I^-n-lh . .f Ml: 
.nii! .•.xt..'r;i.i-ri- . Ii'il f- r 



■. ttiiirli ViiJl hIm* 

I ft.ii.tu---- N.> far. 

iirili<'li( (.Ti'Wtll of 
'i) Im- 111 iHivtiblp ; 
;"•< i.illv [iri'imrMl 
■ ■ rci| ii->:t«- ».>lt.« no 

th K If 

rt.ri:.-.) haw- 



li 



,;i 



W«iiil.l l..t' iiMVf-' iiijtl - i|i:;l'- t ■■Tit- 

III <M>tii'luM'' :i, ! u,ir,.,i -.1'. -h..- 
uthcr l»i*thh< rr. ■ ( tl.i' V^■^■i■l:l: 
tr<-iltiNl UluitT n.^^tlViltlnti .ti lir.'.it. 
ritlLar < ir^'jitur,.*: K^tii , »lriii':iiri*, iii. 
I'l-nviini'il titiit rlif jM-rffi'tidii i.f |i. 
Ill- artnitii-.l wl m .-.n inti t* sr. ! im- 
<■( till' *inu'turi' Hhit li*. ill.-, t . ■■ 
Ui n thiiruij^It uini [irui't n .t. ui-i|U 



•••««• n 



I'st i; 
iii*rur»>, 
til. MPC tu b« 

fi.^tijt-., iitnl 1 iim 

il.,il,.,rk, .l^^^^^^r.' 

j.i.-i^ii- .Kiiii-a 

A\: Ihfir 



tnw>ui«Dt iu dip lEikTilfi) iinUvr cuUlvaiiuti.— W. C 



Bsminoii AHD BvoLimov in bikd 

B090. 

fly rilAHLKH A. WiTrHKM.. 

TliHnt ifiiMt I till' uiiMiin] Yiiirltl wi- uiuy riml iiiiiii- 
!;.-rlt »... iii.Tiiiii-«-» of Ai't" lit'iii^' Tui'lilly ri'ii'iit»^l. witli 

ri|.|i;(r. ;il , > iitilv «Hit' >.i l>tiiiti.-il . iTurt for Thf wtlM, 

»lHt ;i 111'- X'l liiist' iiriiriMilly li«-w'ii |i»'rf«>'nijfil 

uiuch It--"* Mit^rtitly *it<l null i^'pariiif HtrtirrMi li<-^N!'ti- 
tjoa lueaiiB iHrililv, KacHity K*'M«'rnIly iiiiiituf m|>iiiil)' 
of re|>cttlUiti, atiil n (n:*rift« of fur «»tir |i«ri-M«?«r. 

In tlir crie-* aiitl •<iiitTi t>f Mr^l-, vi** tiut luily fiutj In* 
ilicati-:.'ii-< <if f-(>nut*r pni^rrettf j\r ev<ilu1>uu tlinmg^ 
thi' im'tliuiir uf lui'rt* rfiirtii inti. but \viv luay ulwerva 
thik i*vijliitii.iii iu adual 1 fluptiicut. 1 Itare cIm> 
wfarra BupiEc^tnl thitt Hoiiir firtilnriKnt alarm* and 
BoiipR 1^ binlM iiiAV br (>ot)»i(]4T«-j to havn bren «volT«d 
froiM lunrv rrprlitioutt tif <iui* ct>'. W« tUMf 
t)iAt la M>nir rperir-* a Unii; Mmic wiisa4 



*'llice it >* nikacroiuiiaiiird by utiv _ 

tkiii Inpiicb. in Am nigbtjar iumS gfMdHMM «arb- 
ib«ra li pnwtMlF •» wtonoa. tlio«gli th* 



^dnuna** to About th* intcrvu of * a 



lf f u i\ top of (iwt ^||MS&titlii fl( ipssM li 

many fnati and ali^ «Imb mUt/lAilt aa Hwid 
dltlMia prerant a eontlniuuiBe tt tkatoMMMaVeicrtn 
tive (rrowth- Very fortunate and adMMiaal Ibr the 
bulb i^wer la ilil< habit nf eogaOBiy aad dialri for 
ofTanrtiktc <Mi the fmrt «tf tlMt iiUuil^ 

Tola Mine fneulty In tha fAaat of peodaelnff new in, 
<tivldiiafe from tIm* vpipvtative orftaiu by adventitlona 
bttddiUB la aeeo iu aoiua ol tba UUm (»a« Sif. if. W« 



ler 

latter 
third. 

The eriekel-like rbirp of tlte rlilir-cliaff taay fea 
heard everywhere, aud ia 4MX'ii»iunally itiven In au* 
tatun aa well aa in apriuit: Inil 1 hiive never heani it 
nodend in wore than three h>llBb|eM. and italwoal 
invariably cooaiata of two iMily. It would be Inter* 
aatiaa to know wfartlier rvaden of Kuowledne hatra 
avar heard Ihia altered with lour or tUv syliablani It 
■adi a hwal variation were diaeotered. it uiiglil ba 
oooaideffad aa a aurvival of an earlier funn of ery, or at 
aitad*ance u|><in the unliuary miiik. I iaelina to tba 
farniar nronoaltion.) 

Tba larUa dove haa a Iremnloua pnrrlnt nota, n> 
ntadlnd anaot tiM otoak of ibe «>iiiiiw>n fro* (sat «( 
lha BMMVooioinonly beard "work, work" of theioad). It 
aeeiiia lo eonaiat ofia very raikld aii«eeMlon of lltllaaooa. 
If itrenlly iirulunL-vd. It wimiUI reuiindooaof Ilia BOIv 
of tlieniithtjur. In llieruiuuioik plireoBand MMIMOf tbv 
dovea alao, a anemialoii of Utile vuoa eonalilalaa tint 
whole aong, which ia often aotitewluil elaborate— aa iu 
tba eiMaoion ooUared turtle dove. 



Thare may, of eoaraa, ba tlw cluutgr of retragnaaion 
' ai tiall aa amnc** due to etaboralkin. Tlio 



or reveiaal, 
sraat titnoaia 
Mnnar.. Tlw 



afford an inatanea of tba 
J (mil of tho neat) hava a r»|w rt >il 



loMilBgIa Mia aa a 

wiM ft btmk ft In •liiliii Tba etry «f 



aiT win a carleM wrrnaek-lika lona, which laajr ba 
reodarad "Umv Uta, kbai" It la nnarallr r*|iaaMd 
froiu ttow to t*a.ttaMik TIm aM bird, narar repeata 

a rry of 

rrv of I 

the ynaag ll M 
that tbaaataaiai 
by adattbirdlirl 
loiiK eriaa. 

On lha othar ImumI, the adult neat tit 
(a ra|iid "iliMhaahaaiia-) wUeh ia 



iai« ll M daoM kbtrkad, aid It i 
taaMaMairlMMilrhaM mm hmi 



1 w laav i 

. rtpaated afitu 

It It ao* (tfaa aaqr la iT 
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yoiiiij: 'fhl» is. the iimt-t fri>(ni'ht (JunciT *^i:riial of 
i)H> olil bjrJ.*, nml it aIwi»v* i'.ititjitii«« iniknv -.v llnblf*. 

(Jlvrn, liiinrviT. tlii* MlIilc pjicil ll'tw |iiri„- it 
lalti'4 Ik «iM titiiJiiiiiM' Ui t]fvrUm .1 vnritilixii nf nn 
ulanu rev 1 kiHjw imr, hut 111 WrsK-rn I'utiaili I ti^-nf^il 
ttn' iiiai>li t ii» c^^'iNi; pryi'i««-lv tin- intir n?* Ihrir 

Hrltixh pr>itotviM"i, ihouirti thr binls of tln' twofomi- 
trico ii)u»>r linvt* bf«<ii wholly M>p.%ratri] iliirn^r ilii iti 

Xkiil to h.-^VV »>-.■-. n.'r.p.h,!-.-! I!rr.^..:, \ 

the Htrtf*'-, i:i.r fr'.,i. f;:iL-l-tMii 1 
MUI*:* rrv. :i- ue^I ihv .,ijtj> ti.anin'r-. 

ftf h?tvH ,3 r^tniiij- Ifiiflftif) fiirturj itiituU-rv 
CutiAtIi»n hinif, likt* Tin- luiir-ti lir« of th 
ainl '. h ■• -jvirTDw* rhiil cliirp on f h *• M riK 



ret.vti.-(] Ml. 
An Hit. 

<HU! Ktm..! 

vaiii'i'd I I- 



aiio^'ftriil little''^ 



i.vi-li.T fnnii 
. \a< llv tlif 
thi' Hriti*h 

itj...ir 

vor t(i^««- 



; l. t. i.r--,, 
-riM-iitiir-. 



i.r 



■ii ttl 

W(H 111 

► lit ^— iitlii 

II I I I ■ -«* ll*V. 



-r [ I 
1 t I.. 



111.. 



11 



■;iT. 



iMiy ■»ii:ti ihai f^t'ti 1 ■ >if r!,. 
aliou to rr'f'^n! rfiiH iH-viuiiful 



■111 ■- iiti'l, ^Icvr M 
iKit:l t5w fiin;; i ZU 
. htlt-ri'rl " >•! »i in-oi'i. Tlic |Mi<-h 
, but tlirn- iv n liraiitiful rvi-it iti 
^irniii, 'I'Ju' Iftnl ha* itiiotlhT i-ry 
!ik> It f^^r ft sMtn-'. Httf th'* •"-<tii« to Im- 

■ f i|.-.l;i:.'l' It L- .'I M.I Ul.r' U(it«t|.-. 
.■If.--,' n-t.rs in,, - ilii.- Jll 

r-,-,,, i I,. I li luity I'.' vfTitr^'ij 

! ri It HI VHUl. (or 

I- lt.«il ittiy liK-Uii- 

liutie lUuftr' tliMIt rntir 



iihm|ii1»i>^«1 hy lhi> 4*jUkiMt(ni> l)tr<I ; And it wa» |)«rtjc-ii 
l.irly iHir|<>-;ii)lc ii» li)*ltiir aJiihwc th" outv birU-HOiift t» 
lie iK'iint Hni -o rr>^|ii>'nt WA>- It fhnt liip •'anarlMi on 
t lit' ti< 'l)>^:tr Vf|i-.^ti> ImC* IlhiI hII <-jiiii;ht th<> MmK, 

nvii lnpliit|t*i| it ill tlinlr okii hlrnlit*-. i«iMl v-o nrriiriiirly, 
l>Mit orr^it I HiiiMiM ikoT hn\t' ktiowii which htr^l W7u> 
HHJirtinr hifl niit th** N»iiri<l romi- ffou» *oiii^ lofty win 
Oow ati<l not fpitii <hf to«' liii^bfH. 1 ilonlit imi h«|t 
llint iiiaay of the i-anartf) in Vanooiivrr itfill hiive thk* !<llMitv^r 
Mtriiin. iiti'l that any Jwiil ob*«TVfr uh#> lia" notir+'d 
(hr w>n^ <»r tht! warhirr fouM wjiillno uiy etalemr!;! u- 
to thi* ranariM- Diil tin- rAtkmlntn hirxl borrow ii 
from oar nigtituifTiklt'or vice vrr»*T Or did tlli«>'. uniu 
anwMdbjffttcli othnr, foUnw tl]emiw«aiinalneULL»u 
rtMntt Blrmha frmn aiiuplaoriKiiiali f-XlM«ltHJ^i<. 

THK DISKASRS 4tF >"ATIttNS.» 

For •'Oiue rca^iin ln-»( known to y.mr I^rtnne t'om- 
mitti'r, you have invited tliiw »-v*'Mifi>: to m'Mp^m- ymi, 
a iluftor cir uic'lieinf : and it ii* rather «ell known that 
it ix vrrv hiinl for dtjc-torb uf tuetlit'itic to |«H*(ure on 
nnyt iiiiit; cxiwpt tutslicitii? ; aiiU it i^ a lut-diral le*-lur** 
tn whipti I iiivitr your altenltoii thi>* eveiiiuir. Thi - 



I 



tilJIWi in 'uc . If th-»T -rKiniJ U'eri^ tw»inHwlii»t pDn 

l^ns^•■<^, ltih k a few mure 1inie*i. il ttiiuiil rivnl 

uniii*' of '.li.- ^^traiiiTt nf th« iji:;1it ''i.'iU- H it 



thi' .1 ; - 1. 1 ■•vr^-ii iH-tflH-el* itilH |iiiri- t.tru- n, 
hi" ifT'Ti^ inlii the *il>i]ou.-^ ^^r.Lltl mIi ' 
fntn tn«' triN* t'tjw. «'veu as il frli on tin- «■ 
Whit.- I.tn^; .»;;n. 

Tilt- i-iir-ic'Vi, liKi' thr- won! wron, hni* ti< 
rf'iw.riijun "f ti iK-'t* int" tt 'irFiii-— ti f'lll 
bll:ii: .TV liii'l 'It:. -.-I \- ir-- i.v rli.- 
tt,f u-.'irkiio'V;i ■ rT|, L,. . ■ 1-. ,-ii •■■til l: 



I l.tlN 
tr Ml li 



j.MM'i] th.' 



■iv 



>^it;fi:t>>rjii(i It! 11 (iirclii-r d.^wu .[ui^.-Ji t thitii e lie tlxu biiuj^' 
of Dif llrM uxU'. 

Th»> Ki'di:*' warbli*r is inui'li tunr** invr-ntivc ft.r ho 
tr»-4pi.'iitly frr<'Atf5* mi iiri^inat »truin by i»»vi.'i.iiinif 
tu.t or thr*»i» i*nf> of oth^r ».|h'«-it-*. niiil r<-|><^atin< tli»-iii 
hi li ct'rraiii oril.>r ami v.itli a di'llmif jn-i-fiit muny 
time- •>)M<c««ntv«ly In one Mtn^, tltun ihtividk wluit it 

niir u hat iBftr Im ooearrinn nuwh law fiaMcly In ottuT 

In thr* thrii«*h a r»'W noic-. iiff»'ti li..rniw**^(. are v»'r> 
ir*M(rnili> nept-atftl a ffw tifuen, hut i(ev»'r pr»tl.ini;Ml 



"jiij^iiit. till* fCH'MtN* rtf tiiinlioiur, which 1 rt'pret«i'iit uti 
■ till* iw^a^ioii. i:) ijividinl into thrt?*' iiiviMi<Hi» : tht* niji- 
fiiii-wiiit.-rii pathology', that i* to miv, tli« ttature and 
tiri;,'in of di-^L'AM'k ^ t)if 9<>fN>nd pouniiie^ra (hrrafwiiticj. 
'Aii' iiK'tht'i) of curiae di^rajM->. : atitl th<> thinl tak«>*- 
ftir it» dcvrlopiiii^nt hyf^ieiH', thf* luHhod of prfvciit 
in^ .li»eaM'». 1 d^^irl^ to *Ay at tbo outM't that I lak.' 
niilv till' flr>>t of thiHHt d^pnrtfncnt!!. tliat in to uiy. I 
«h«!Sl i<ii»dy th* natnr« and nriffin— cjium'h— of dt« 
eiwu'ii ; hut iitH^n IIiIm o<vji.«ii>ii I >hall c^mflnf^ uiVM-lf t-i 
a braitfll 01 uit>il|<~|n4> potnparAttvi'ly lit tie »tu<ti u 
althoNifh of ^-inifiilHr an>l ttrt'tit Mnportanf^4> -(i<»t 
liin_-.-r flit- «>f men or women, ^l^ i-lnttlri'n or 

• riti> piiri ;iil;tr indlv|dii«]. but of nut ions, uf lh«' 
'•i LT tiii I'l |»eople whom we »r»»nerally nam** u*- 

rtn-iiioi). Ir luav hf- a trllN-. It tuny he a coitr>:^h-nu-v 
— riaioe it what y<»u will— It if the ^iti-lal irrtHip w hicit 
I a>ii i.'oiri); to Htinly in tl^ |iHthoki^-ii>at rt'latHMk*. : and 
1 rtliall iiMiiaJl) tiH*- ttw Ufkhl ii^tioii Ifor oonvcnlf !)•■*'. 
'•rith'iut eoiiitf iido Mty hiUr f«|dttt:ritr eitaniiiliiitiori of 
dlfTen-nreN t»e1u'e«*ii tlH*t»e )jKM.*ial icnitlpK 

Tlu* tmtioa ha»ufc#h txHru <Miisii^{dei>«*ti an of:(r«iiii<fu 
that in to Bajr. It baa bf>t*ii reviit^ted m iti wry munv 
reiip«4« vhnilar to the «^jnirl'- indiviilnat. aud witii 
ju-xlMH*. innffianob tiA ne i-anuot attack any dv|iiLr1iii«Dl 
of a nation Mict-i-^^fiilly without iiijnrini.' thi^ wboki of 
tho nation : nor can we i^rcatly |icri»-lU taty one ele< 
nient '>f a nation unlets that benefit, tti mjiii« «strnt, 
revloiind^ to the beticfit of the whole. LtmkinK upim 
nation<( oi* orvmiimiM. lti'>^e who )m%'i* utiidied tiiat 
»tilij».^t have cUimcd tlutt the natioii. ]ik« the indi- 
ridual, ha*^ it.« life: it Iiil-i itt youth, iu luaturitj Add 
it> [M-riod of divAV ; uud tlujw! ^>nixl« ar» laid ilown 



thf third i> nipntal iihiw-k :andttir fourth in Menial vtib 
vifn>i>ni- I Im'CIk. a* I lM>lirV4i i hat any ph>HirL(i| 
would Ite^^in.. will) dUtjnrtJy physii-Al, |rhyt.ii>|.i^',..,i 
rauKit, l»M not il*>liidr y<MinM»bW with the" ideu thvi 
nation* fall thrmiich mxiic n«tyelioloeieal r-niuc al«A< 
All iMvetkoloKiral caiiw^, all 4lL«rA»e»> ol the nUu^l. fr^.u 
tt»f jkouit of vi*w nf th»* phynirlan. are tMt»i:^l npt* ilt* 
ciuk^ of the ^»<««ly. All *<f»ind idiysiclaji*. when thfv 
nixntiil disease. Keek for It* phynicaj -|t. 
phyi^iohk^'ipal — haxi- ; and that, and timt al^mr rr 
..■li--.- the lutrntioti iif ttte phy-ician in the fSr*t tl 
-iiiii-'v Now I nhall lake up eaeh one of tbtMw f^.:» 
nil;-.*- uf (he iliweav» uf iiaiion? hy ilwll and kitp 
p. i:! f t i;ii:i|.l '-« ;Lrid explain !<» >oii how tl»ey anplv ri, 
t i.r .^\H" 1 .1 1. n li i.'l; 1% iMrUyrv U» Iir-lllpht. 1 will htxili 

for Ju^^l:l■: .'. wiili thitt onc of itiiperfrd nutr.Uiu 

S.illli- • .iMii:- Ml\ ll::it nil i! n hatAO^V^'f ii, 

t |j.' liuiiiiiii Im ..:v r^ 'jin u 1 1 1: i n- iirticnM 1 1. ■ >r intxIirerhM 
nutrtt itJii ol -^'Ui' I ■( t!ir .irt:iiu-" .i! tl.- Ix.iiy. Ilt^ii*i* 
t Ise ca**' f<>r t I.I' , |iliv»ii':!U J, s<.i: ^Miri- how etmii 

ently iiupoTtHii: 11 i- tl,ut flu- i,iin>Mi t-liuukl l»f »u, 
rnineil ttv prup. r r...- ], 1:1 )iufl1i>)eiit i]iuiniitt«« and pro- 
p. r:-. |.T;..-.r. t . 1 1. r ^v.M'. it lajn tll» fMllKMoO Iv 

It.,-..- lai ih-.M..-^ '^nu-h *ooiito1i wMi 4Ntnetl«« 

r»'*tiit". sipoit pohrU- 

The hi>-t<»Tijni Mnekle. .tjiiu.n .if trreat (ct-iiltiH. «;.; 
wax reliiov"! ftoiii the in l. I 1 tu I .tfe of Knirlaini 111 
an uniinM*l> iiiMiioer, nrii*'(>-.l i;) i;i> a'hnirnbje nhnut-> 
In hi* wi.rk nil III.- HiMory of rtvklixatioii." He r.?t,ii 
<-arTte*l In- .>i>-:y t.Mi far; hut yet I luu*! «snw 

'AiM "the hi'«torv of #ot-rv iin:.-f; 
^ I ;i-' f : - !• I ir w.^^i nr'Mii-r . 1 tiii-- 1 lit i-ii: ' 
|i-.---i..ii I-- i-ulinit.' It w.-iiH-w !.Ai 
ill II 1 ru' rat h.T lo (WJint an autitl:w*i- 
liv 11 ■ I'-ij' itlif theomii ; but ii In nr. 

m niu^t have, thm-nci- 



him wilt 11 II- 
4s>uld l«- tra- '' 
Df nnir*e. til l 

cTrcMnrlv H- 

t il iiij 1 1 i r.\[iri-- 
.ir.i:--t..-.lU trU' 



a-< in the aouv of th^ eed^ Ji!^ Uirilt»h. liii i by «oiu« law of naiiarn jiut an iuQrxibM a* thai whirh p"^ : 



•>). wN*mi to tMMt 
Vfl nitlHMIt tttlioMllt I 

(driiiii 

Th" ittirhtinj^.il.' i-. Iiowe^er 
t.:i *i"l'e iH'ij 'I ■ ■( I-- 

tmv <ir Iwit ii'^t*'^ rrpeAf<*d ' 
wl|.»te vuiiT irK'liidiiiu fnuii I **' 



titortRtaalily; aiid nrntrnbthaliriiof t^^ Yoa all know that 

ptnMcooe to prodnee KnkinK adnwo Han l»#rn importunvd to alar tlw: |ir4j«rrfwfl or 
ttiii* and th« drnttrtirtloo of tlw individtiaL Ha (• snrp 
to fMian thmairh tlw rarlrtim ol pnrKMlas sod wbni tw 

ha<* rbn \»nt of forti)ii4» ho lurrta, ftnalqT Md fvraljr, 

lit a trlvoii titiM*. wnility. d>N-ar, ilMtllb 



?h»' iri^«r .T of rejM'liltou 
• :i\i\ I- -niijil \ I in« i-i' 

iMi varyiri:: --pfed. 'he 
1 or thr>*e to tweiit* five 



• lit .111 .i! th.' 11AI..00. t~i>i'i]k*H lo fAi, of ffnod qna:iti 
iii.il [ r. ip. I li, pn-parrNl. »irtl;it iniii^u will draviixratM 
I ii>-'i] i.oi tk'll y.iti i.hitf ••tiiiN lU-'U 1 do not ineKn 

ill... .Jul. l:u-U of f.M-^! hilt r h.- jlt -tlllliM-'l-TV of fo<-td or ■ 

(iiHi- -L.i . 1' ii.ii ii-i(^' f 1 \t II ■! ■ I! r .III I. ri'. i u.- .t r;i 

f..-r ir I'.l..; t.'lilt II.-* lit :lu' f.. I1hI.,'1-i]. .d , V*'T ><> 1 i>,r,;. 

phy*i.-iu .■.t.ii rti.'iiiiil .l-'ir-'ifi-i"! '!" li' til.' Iiuiuiu. t<i*-l,, 
MUtl Mill li Wti. i- i iii. 1.' I...ik 4iroilltil u*. t<i-t.I)»y. 

wh w*- nN-.-i> '..1! -i;,'l.f.- Ill :tn- ■» > ry re».(»»>ct, 1 
f|h,yikiii>; only >f»-ferday f.i n pi-; m.n.. i,!. hti^lnett iiinii 
of thin t jty wlm takf ►osiif '■liuriii iiti'fH*.r in i|ue>tii.-c< 
of thiK k)it«l. ami he put ti' im- rhe iij>|i:ir> why it *X' 
thai, havliiti foo«l rhtvtp JIN fmve 11 ia.« elif«p jlt 
il i- h. h.' f-;>ii[i>l ,^n'. lir-n- ill r h.- \«wri.! niid ■ T p:.:d 
«piiv It'.'. tli.-i>' i« Ur ii"Mrf.| I1H-. iiia'i\- ami tunri 
an in-'Uu II . ' ; -r,*. : : nil -r in .-.r i. .ti i-v --o in t hi« .:ity nl 
ouni ami ',lir«i'iij-|-iHii ■ uir r. I'.ii:' r\ , it of no iio|»on- 
aiLW, mr* il.- iiru'ii.'-l. '.lull ]"'IiiI'«.'^ iii.AV l.-e br.ut'ht tl 
la ct-nt*- a hu-li.-] il % 11 i...v.- ri'ii l'i-'. rlu- \2 .■.■n;s 
with, il it 1 i,f «,tii4i' cv.'rv when'. 
i-< f|i'- c uii.it i< in :s.'il,-^v cf till' ijiition* 
Tljfrr 1' M'lirv'vlv ;i ruilH-u in Kiir^'pi- wl.i ■. 
Iiiu- . l.ol^^^^l 11 • i-at 1 nil-Ill J w.:!!..'!! r.\iM-' fiLotiijh ti ■ .-tt 

K-i„'l.»ti'i, wl.niu wr J..- k upon .'i.-^ .>i:i' o? tti»> n.iK-r pr - 
pi-ri.iis mill. (IS 'il rh.- w.irl't, .l.-pi-i.iiv Jor t Wf)-t-*or-ili 
■,v.-rv ii.-,.Tis-. i.f III! rlii^ (in.,i: :liii.t :i .'uis, md tit""'ii 
riii r jii il .i.».iiiii' H.n-1 |iowtbU iiii- 
Wer*' tile Aiipply of fo<>d stopi^l 
in h'»ta ttuin oue month t)u>u>iitiiU 



buv th. 
WhAt 



It- 11 II II )I|M 

frivli.lil n;»I;oi 

III Kdirlatht today, 



niietnl kludv of the nainral life of 



Snnncvin* in-opU- would he dvlni; of starvaiton in the Ktrtnl* 



iif l^in«h'na(id in thtvt' inoiith*(lie nmittjcr luiirld i<r 
uiillioiiw. The fart that tlrepe woultl l>e no foo.J— ii. t 
erjoiii;h— that i* a iiKwt datiKenju* <tH»ditiou any 
nat'oN (o lie ill It ifi really itiHufUcieney of food llial 
Ih llirealenin^ the nali<ui» of Euroiie ; and they mai* 
the inixti Mtrenuoutt eflortH loward the |>n>ti'ciiuii nl 
their (itjrii'ltltiirr in c<(Uif«|UrUL'e fif it. They are per 
f<'<'t Iv I : [ ,iuare tluit titin dreadful iIlwom*. faacfis 
ti- K O'i iill iliwasi*ft — xlarratiaii— ^)inf; to bn ih»'ir 
terrilile eiit^uiy in time of ^•neral warfarp. It i* thi! 



1)1' thirty r.'iK-rr. ion*- 'if oik* note. I iiave ri.init>^l lui 
luimy a' thirty thret- tvpt-Iition-. in^en at «lH»iit the 
rale ol live p«-r Hee.tri.I. aiol thi-* ni)inl>^r i* pt^>h;\bly 
often e\L'et.>lfd. tbtttl:;h not afl4*r tJM' middle i>f Miiv. 
w-Ih'ii the bei.'in* lo wane. Tli'» charm of [ lie bird 

iniiy be partly due (o iln ri'iH-l it i.irii. for tlie ear i- not 
5.0 tirrsibv th^Mit a* hv the rap.il. jerky nnntr* of the 
t>lm>ki*ap ami SOUK- rii iier ((uick HLiii^er^, hut iiiav .iwell 
4tn and cnj.o- t-iu'h simple pure Ion.- The iiii?btint^nh' 
Iu*.* acijuircti a ina;iniii4*4*tit rr4'»-->'ml.» ; ami one cannot 
hiat norniiMt that human i-leas ot tluk ffraoa in cin^tni; 
mtkf have Imtii l>trrowetl from the blf4> *. Tba a»(lK<' 
warMw ami blai'knip, ami pcrhapn tb« WDOd wren 
aIi», havii* iiii(ierfiv;tiy aeiiiiirfAi it. 

Th* of»«tn of »o*iw'of tn« ntshttntcali*'" utrainn may, „. . , 

|>rv«Miuably b» fouiM] in si nit k eri««»— a history which, i ji,|^"ii7^tir!h a wa^ lit»eyfaiife liMlaOnh^lr ! tlw n^wuwari^f. of lif» a* we call it' feel kewily 
m rhe caw of the w*ll known lonff note* of the tilr.l, iv . ^ . . . ... » — ^k.»... ......ai.., #.^.1 ».-i — ..i.i. 1. ..r 

4ieeHM0nAlly Iraverwed at the pr«Aenl tim*'. A l<rtN> 
4!atl nol«. ''C««y/' ItMMUt^thfi^ |midnt'e«l xevemi linien 
in vOoaenJOfu emth noM liiort* prolon-^l than rlie l[l^t. 
until tha Itnia andtlntheonbua'-y loni; n<'ie< in all 
tiMir Bwoataoaa. 

TlMorift^n of eprtain protontretl KtminH way nUo br 
ImUcatml in Ihecirint of pmne bird*. The Dt|7iitin(;alBk 
for inMaiMse, liaa a lianb " i»iiti«iMsi " whi^ b quite nn* 
tike ita awvoter tonca. The fl«dfCHl young tmr, bow^ 
ever, when balng fifd*ttlttr« »idinil«rldaRnipiil «nr. 
The orMmmry <ty of the foaiae HhtnA almlfair to 
tbat ol tho purentfl, 



Tbo ycmof fttwiifiitch, rpmly to quit tlw nwt. ntt«r» 
wban noinir fed arattllnt; cr^* no uke the "diditatit " 
ntttla in thct aonff of the |iamit that tlio only point of 
dMhiei^i 111 that tkfi narvnt irinnihvstnibi inirvatnl 
^•ris nnd Intarrnpta U with titborcriw. Tliaafltna] 
mttltfln id'^nilcal with that ol tb« rannit- 

Tbeyonnur tte.ic.Hl nnthatoh. whan bolnci4*d. utters 
a quick re^iM'iiimii of ao nimoiit toii»lMii erv. with tht* 
■aitai* (tpn^ral vhareoter, bow«v«r, a» tlw full, bubbline 
wnff mttl« or th* adnU. 

it would, lh«i«fof«, »e«« that wlwo noiu* Mng bfrda 
an daraloping tiMir MinlnB by *tuiple npeCUJoos of 
«ri«k thtf May b» leati inveatlva thaa at dnt appeals, 
and Im mmly ratuitilng to an infantile laode of ex- 
praidnaawant. 

Tbn IbUotttDt;^ nnte innv be of interrst il« iiulicatiiitr 
tiMt a IM wiiow Ikitbitiit i> rvMiDte froiii tlw rangv of 
oarabiftitlnviJa Ima follovvd a ciwilar luettiod in da* 
vflloiplDff a aMiib Tba Rritlah blrda hava a mtbar 
•liort Mraln aonil«tbi2«f thraa or fonr pattlnr not«« 
irtvsnMtlwaaHW pttMi and an rnnlnc fall mttlinir 
MNtnd at a lawar pliab. ttia »holp KioiMlins imina- 
fhlair IHn a pea pee pae bohlolktobia" Tbinl* oIwm 
cJitoasimit lb« mmkoh of •onn. tlmuirfi H la on* of thi» 
hsait Mrtlaoablaaf tli>f ti-oal Hralna. II la variad In 
laaath of repetition v«ry «lifflitly. bat le vaodaaad in 
any toterval of pltob bMveeo atlilrd and an oelave. 



tliut a nation is not tle:«trov<*ti by an enatur, how loni? 
will that luitinn hre f \V'hal, in oth^r wonU. l* the 
natural term of life n( a nation 7 He |i]ar***> it tietwyeii 
eti;ht liiindred aiwl oiu) thouiiaiid yi^trs ; anil supivH-t- 
his ^ttiiteineiit hy a lonff iwrl^ of hutofic*! lhvt".ti^-a- 
tiou* 1 Kbail not^ at prv^^nc diwu«j* theaceuiwv of this 
>«tatetDeoC uf bis; It c<>i1alDiy hn» l^eeii true In the nuL 
TiMPearaeame raaaona I mittht aiv^ whv It would not 
iwoeetorily be true In tb« fiunrH u U pomble, we 
m»y entartalB tlw hope, the b^biff. the eoDlldeiwe, 

that auatiou. If It In tlM*rooirhlv coiiadou* of Wbat it «'"»>'l«^rAtion, nior«. thiin anythiuK p|»e. that bin.U 
i» doint;. and li not cnislied by M>uie of Ihoae dpadly nnwihin^' i*4ac4'. Writer, who hare wu 

blown which u^tn lo tw of fal**. iJwil il uiay gaaid I w«»»p*l M>methini; ol tne puitiful ^truKjrle* of th* i*xr 
y : itM*if asaitiMt tlie approach of tliew nutiaual dhaaaaal and other ritken in onU'r to sui.ply them^*lv« 

* s way aa to iu«ur«t »»elf a life liMleOnitrfly ! tin* n*««««ri»'* of lifi» a* we call it feel kewily 
prolongwl. But aiaeh ha« not been the ca»e in tlw Iw** luoch the tUKiiftb ienry of fixnl brinff* with li ef 
pa^t ; ami imch. wi far a* wr lotik artiuml U5. U not tlw m^m and wrctchi-dm-fcK What In fre^lom • ShiJ 
i-a>e 111 the |vn»wnt. 1^^''- Jolinwon : " Frt^dnni to the Kn^ltHhtikan i* the 

What, then, an the dtaaaaaa that militate atfaliMt f l(tht U> work or to ntjirv* f and 11 is *tarvAtloii whidi 
th* life of nationii? WbM. in Awft, la Iha nature of a 'w>id of every oaiion to^> 
dlwMue of natioQo r I wMi to ba wary eatwfnl about , ™ '^^l «' lioitied f.H>| for a Iouk time tw 

tbla;aikd theretora 1 will read to you th« definition carefully MudM by |ih>>U iHut. from tlwuoUitof 
that I %tolltd dva of aiMtiooal diseaw. It i» wh»n the ! ^i*** ^ uaiioual «>eouoin) ■ ^\ e cati we and dUlnctly 
nallOB, aa a onlt. to ebroialoatly Incapable of dinvtina M^t «ut the i^ulu of a ptx^lotiRwl absence of food «» 
He aetlvitlaa toward aair-prMflriratk>n, Knar, attOb dla- luanr iwOut"^ We know that it brinioi about dtvefl- 
aaaaa wMDh may bring about that reaail ■mj Dot be «n^f>tK><*'*i"*^«> 'nf^'"'i*> ^<'^keiiin(;u(tli« 
of ttaaiaalorlty ottbenatton. 1^ any ipcane It la au body, and in all other nwiM-i'tFt makim; th^n phvuieally 
huDortanc nolnt for voa to tanawber : It mur ba aa it 1 mvntolly Incapable ol aidiuK tlw gr^i work of (be 
Weila iha banaa avaioai. { P*oirraaa of cirilixation. Notbing. tlwrefore. can be 
w&v be perfectly lie^tliy tblMalMtttaNaaraiaMlBy : tnoredrandfnl than tlMpraapact of national ■tarvatioD. 

' ' - ' ^ m 101. ' eren In the limitMl aeniia ol th« word. I aball apeak of 

Ibat |g uii>'ultahie food, tmt In A Tery few worda A atrlkinc 
wry freqiieuiiy the «aaa ; and toUii la~ aallane. 1 1 esampl^ oi a i* fonnd Iti the nortbarn port of It^y- 

*- • - - Id AortliKrn Italy you will find a country bleaaed bf 

natare with evt ry eieiiwnt of iertillty. yet the paoplt 
at cbat liti y printing aapetta of nbysleal demoa' 



Tbraejreaii again Vaoooatrer City 1 waa nraoh ttrack 
vllbtbaaongef -.-^ 



bwAiwarblertablrd with 

th«* Bvornil apneamnae and HMiiaare at oar bad ire 
Hrmrniw. Tlie hitNi sava iblvatraln of oar algbtlotfal* 



lM*rfeciiv. px<v*ftt that Che leading Botae i e c iaed to be 

verv !.|ii:hOv iivll"' '''!. , J* ***** aeliwewi " W j ^ wj a 

The strain wit>- Im all other re-pee:- tbai*fata a£ aW.gSSttSi&SSwS'*^ 
B%htiDKal», i^uw and Huopie. 1( ^laetf agfiT to ba aaMOM Savnaaanv 



. bMdthy tbiougboaft aN aa 
only one oryan iitay fall ait bat Ibait aaa 
bmaauiay precipitatooaraDUaMly Jea l b. 

vary frequeuiiy the «eaa; and ms li la ^ _ 

eottU ai¥a yoa iaetaaaaa frow htatory. wmltnaeMaary 
(but tmgr will laMir to your waaiavyX kAmv^ for In* 
- — * — priaatfaood, tHMTg aa arialoeiavT 




a ^daMaaala, wbai* a pnrtiovlar 
wMeb bad baeouM tralriMtorortln; 



- _ aapeatoe 

tleQ» Yhey iMve a dlaeaae (Known 
tbait ie bmgbt about by the 
tbcyeat. Toey oat the nuite <wha( we call Indian 



we (raown aimoat oolylheer) 
by the dkaraetet of the food 



com) wtken it » (as it often fo In that cuintry) bligbtad 
by a kind of erit'd. The reetili of i hat i- a vpeelal dia 
eaiw wtiirh wenkenH the hijdy and weakens aJao III* 
mint]. Wherever you HimI a nation decidedly belrtW 



fotnlofi 

lad to tba daatmetioa of that nation ; and ya« tlw 
ina|oriCy of that nation mm.r hava boon perfectly 
boalthy In tbair lealinn, and tlwy wlglit hava snrrivad 
had it not been tlaat this nartieoJar ■ociat aliMnent waa 
tliMittirii;h1v and otterly dwtoaad. Tbrrafore. I wlmh to 
In- nmler*trxkl. when fapatk of tba dlWAMW of nations, | average Klalure, you may Ite nure that thai nati«tn 
a^i ^|a»Hkini: tn referenoo to th« whole ■ oatlou— not i Ii^-" piw^^t throncha i»eriod of hisufflcii-ut, or unnult 
uponailthelndlTldaalftof that nation, but niwo Oi*- ' ftbic. food. TheJc* s of Kurope, to day, arcaboat tbn-e 
aatlonaJ life. j two inchm (tliria^ mcheK in tlie malea and two in Hi*' 

Wlien. in uedteifM*. we take up thitt fiti^t branch feioabwl ondenwath the average itoloiw of the nalioiw 
which 1 have lurnlioued, of dlaeaae». tiathukiiry-- w|tb wlioat tbay live and have litrMl since the middle 
no»ok.sy wesouwtiiuef call it— we seek todiaeover. if ««••., Tba oauaaof that la aiH]aefftlooably that tbsir 
i>uMiit>te. tlw Miusev of the dit«a»e. ur uf tlw iwtlroloffi- i food Im* been too llmitail In chataeter and insuffldrat 
oal oohdillou, which we Dud prwut. In a Himilar InqoalltyatMi aitmunt : nod that Is recoKDir^nl as the 
inaunrr 1 invite you to cotkaider the causn of a nuui- .owfaiapnortlu.ir inferior physical power. The I^ps 
ber of luitional diwweii which Imve broUKliI nalicMis of Noftbam Lurofie. tl»e ialiabltants of the Oevenoes 
todesiniciiuo in the past, and which ihr^ieit to do and ArdMina^ aad the Bttihiaeo, aU tfaoN ato people 
suwiih many of tiwoi today. 1 luive ciu»^iiae<i the wbohavabceailiffTla«E for«feMrailoaii.aiid tberl* — 
main tiuusrs uf disraaes under four iwudiuRv, lo which be«4i rediwad ItoMtboaveameiaitaraaf • ItotSln 
I Hhali consecutively iuvite yonr atlcotloii. Tlte flnit to 4 feet Mar 11 or » (OOi abova B fOclk Tb«r 6.^ 
uf these U imiieffcet nutrition : the second is poimns J into tint ttOforCunato labtdllM ihtaaril la>0Bgl< at 

food; and 1 atigM aoy aooMWhat to ralanaea to ttae 



j' i' ftgMy [fact of tlw iiniironar nreparatkmof food. |i 

lSSrSSSSS!wt^\ that one of tlio cnuses ot many diseases of our i 

^^^lia tba tact tbat eooka^ ia not good la tba Ualtod 
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I( Toa dosM bcUefia m take a trip thn^Mtrli 
tb» Sonthwf-t. and vom will readllf Ik* courititnNt that 

tht* iHHjpIe il'>wii chMW are WfetabMl anil tuiM^rnhi^* in 
Maltli. vhirlly ihroogh tb* IM Ibat lUnt food <wbieb 
1« Hufflcieucly abttoduO M pnpAmd in a aaaiuMrtial* 
culaied to OtMiror lha laiapRr of Itaa dlgMliw tmtt 

a)iuu«l Mureljr. 

I »halL, therpforr^rocawl to OMMridar my avcood mo- 
tiuti— pobtouN. A French wrilar of aiiUn^aea, wlm bai 
vrritUru lonicAnd Icrnylbilron theitubjret on wbiub I 
aati ioctnriny. hm» vtatfd tliat thvnt u nu iu<nn |Kit4Tiit 
ataaMmt of dag«D*ralkMk nnw a^^tiv** «iuonff nntionn 
than ona. I dntrt know wh«tbnr you wnuUl kiipm tt, 
but T wn» K|)««kin)C to oiio or two trviitt4>nt4'n nmow I 
CAiur into tli*» ri>«>ui about it ; Iht-y ».f*>uitHl to hnr«* oh- 
M'rvtsl it, I itiAiiii Atonhol. Tli« UKH of ihli'ohol to n 
Hiuii^hI exr*>itt iiiliitit, int|«^i). bt* UHrml*-**. in Ay If 
b^'UfttflAl ; l»«t the ii>in>: It «H it now cuntoiu»r>' hi 
iiK)»t iiAf iiiiift — aii<l tlKwi* until irm oft**ri niiioni; th'- iitix^t 
rivih/,^!— there cAit Ih* iin douht ttrhiK" wh'i ir \ \\<- 
itiHnti of luitiixiMl de;:erjer!\( i'ni Mini ilr-ray 1 .1m mmi: 
b<>lM>ve tftBt liiiv [»hywi<*ini» win* )ih>* jir iii.' m ii 

tnr Kl:M!iohitel> <*:iki>iii t.i,\i ■■■ : n I 1 nri>*t- ivml it-in it. I 
fl|>*4k of thi" t*iltii-nl jn \ [ r'.mlii.H I i ii v. Im 

tjikiM it>lntik :-'.-<;-i^. 'i>iill> iku i iti u [I'llij^- iihi'.-' iiri..! 
h:\- Ml !l;*-it«IiuM in (Iuiiik it: atul I ht- v..-rv 

M.rrv l*njliil>itiuiii<t( ; yet I do nn tl.nt iir 

o«*uul. ai i'V» luv'^elf fi>r u uioment lu h.- inMin'iu'r.i Lttii. 
the U'Jf-' [Ijiil III.. ilK.l u-f<i '.li-- t'.Vriil tliut it IN 
U*»t-«1, i.-' un s I )it n;^ .■" t Liiti iiii c !c !ijr:i t i it tuit.i 'hii. -.Ir- 
c»y. Ii thf pri',iuL-l-(.iii I'f ii i.li--fiL--:- (..f tin- nA- 

Uniu ; iiii'.l VI thcrM :ir.- ui-mv utln-r :i:irr> p 1 .cs urcl 
•liiuulnutA u-hii.-h hnvi- the jun-i* i-lTi'^^t, I a.iiv t;i. i.- 
tioii the- uj»4Mff mh' tvi hii-u is n--r>l .iMiMii^: --If Ar.»iii'- 
|><*[>iilatt<Hi of thr Snhrtni .ami j'U- -.! !i. r»' lual .ir ■. -■i 
(wliich >rii5 fouu4l «! tltfulnirriv.- ttiiif . Vvh t:i.> S|l;ii.- 
ianU. irh** dill not loak vi-ry riir» fiil!y uft.T -h" it^iiv 
of t Cnr p4-.i;:.|.-- [jn -li i M I . .1 th,- i> .* i it'll 1 1. 1 '. f d iii .i I : ! i. 

A' 1 lUi'flll [.■■-J * ■ f S' illl !'l AUl.-r liM ■ ; Hl.ll I UlU 1(1 it 

rtlr*<j, In it'Kl I til^t E ,4jlit*fM, Wi.lftl 1 Ci *1 , s| ! r" n Ni . 1 1 . 

b»» A iliKtitirt ••Inupitt of ijAii<:himl <leirt'it'iJtf i.n A 
nation of »iiiok*'r(> wih. iiniluithtedly. Im^ v>^ ik> r, r ih-u 
tiillv liiu) ]>h<i-)tkcally.rtliai»ana(lo«or iH>n-«iuuk<T)t ; and 
1 kijkok<> Tbamtora,! q^eak fNeJ/OD that MihiMt: 
hut I Clin not dtoy ttea flwta whiah i aw b ti t un laMad 

rivoifiil/e 

Th***--' ]n ■!*-iititi wliicfi 
tlonaiU' t;i«,.- ii^r.i i.ur'..-|-. 

I kn..^' 11 



leA'sE. 



iiir « 



to ti -I 



III. 



ii;r 1 ii' i'MJ.v'i |i> oAiT. 
lUt-ii (.'.li •.■ir-lii-'- cj'i; 
ill-IJVtM'-r', rtl'--l' ri-f V,i 

whifii ;irt*?ii p.-riuciti- 
Ii. I r;vi'*- I'iiri i— t litTf iuj 

C:il Ill|.: riU'tll.S: [HilMT. 

NU I >)'-'.-x, y 111 wi .ij .il f 
tki r hi- i-ari h's -iirl;!:-!' iir^ 



Ml L. 
■All: 

^i.-MI III 
t .li^l^:r 
I w:rh [| 

1 1 ^ i: 1 
iri.ri-.r.l 



tii--alr-lv and ititrn' 
ki.Mwiiii: ilif ^rMIll^ ; iit 
I it.ii Ui_-.Ki;:lit not tonhiit 
[!:■■ '■I.iilice^ Lit! Unit, but 
- p'li-'ia*. (ii^Iinotty inflii 
){• to the j.^iv-'eiit tllii« 
If (■MLn-r-t — ri,i.iiriii, tor 

uiiL.iiriitl I X 'isi 111 r I lur 



(•onuJatioo of Buron*. oaa-half ; at anrndia. It 1* 

t^tuiiat^il. In iD«<tr««J aonaK that S4.OQ0l,QOO 



i!.-rrr. 



Mf , hVHl- 

.! up rh,- 



.1.1 wt. 

iininrf" *ri)i' 



I 111 c I 

•T'' >in'ii.s [iri li iii'-ilv rL-< u'ri'^t :li-.- win 
<^v«*r uhi-ft- u wji^ b*' iti.* J.*r an w>** , 
pngtMihln for any nAtion toxiirviv*- Ami prirtiier, .M«in Jlve 
th4»ro -rhi'V hve evnry» ln'n' ; hut ihey *re not ttt a oon- 
liit lull '-v. r Co rLi^ul i:mi4i rtii- trrest iiLtrrh of [►rotrr«'-^: 
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Willi It ri-.I 

tjoi?. .:-ir>' Mr pni-riMi|.Mi'. wl;fli l- Jiir„'-'l 
thrill. 'I'ht'^e are purely p|j\sii.-.al .,ti?*-u?i 
arr iiiitiuUiU iu ibeir ulwrutiU'r. Thvy tullueiMMt, dw 
titirtly And pmAiiTOlf. and wltbant anv doahl at all, 
the b»teryof tbanatien; ibiaten lUlffe; dMitosrft* 

poW»T. 

I ^hlk]l - pi-ak -"orin'r hiii;,' * f tlic pi''-u"ii.\r 3i!iy*iiv«I 
efTr.-t ivhii'b ui-r-iiji-iil '-lili ■ s.'i .-U." >i .iin-r i;i':.i'>, l:i 

|M' rl' iriuiEi^ Ji f«i I r^^ii-ii. ■ ipt-nit loo r In- m i-i/i-. ii i U iioWh 
[htSi'I Iv -jn'.: I tiJit I 111' o[ifTiir mil will tie Nii.vi'-.tftil iin- 
«b'-' > >r - 1 1 ii^in" <'i 'll' ll I I'-'U^i , II In 1 v.'l 111- itW.in- I I'.iir ptf.r- 
tiiiH itielitAl E«'iu|MTiliii«>iiIii liiive rfecivetl wliut ue ejitl 
».iir>:l<'j»l hlioi'k by th;*t opefnfion, whu^h iniperjU. If 
U ih*^^ tiotd»^troy. ]|fe. whleh, otherwise, under uriMn- 
ary ooiid(lU>i»*» would tw unvfil There in wMhetliuii; of 
UMMmektml in the hl*1ofy uf iiiitiiin>!i, They. toti. 
«re0abj««t to htire thut iiH>ntiil 6hiK*k wldeh i*eetim to 
orerbalanof' thfjri. Tliey do not uny lotiirf r have orm 
Irol over th^sr faculties. Tiiey yield to de^fMir AJid in 
ciiacHiut-nee Tail. 1 will irive voii [wo %ery well knou-ti 
rxainple!! to till who havr> >ituilted early Amenciin 
hl*tory. 0>rle?^ with it few hiiiidrrd nolilirrs. and 
tJiirt*"*?!! hundre*! horse?! only, lnii<ied whfiv Vi»m 
i'niz ix nnvt »iru»(c<l. nn<l Att/ieked n nation wlti^^h 
f»p li t lilt ru] ami pnt in the flftld (Certainly a hundred 
tfi I I'^jiri l trained warrifir*. Hi5 Attacked it and con- 
rpter<-d It ; but it witu through a ineiktAl >bnrk whl^*!) 
really diMhletl those Azti'c IndiAnii frotu opp<^«lii(c hlin. 
Th**/ f<iund theiiwlv*^ under Mieh iw*w rtinditloiiH. 
liMmri ln|{ tHMum*!* who KAemi*t| to powM»i the very lljcht- 
niojcaikd tbun4»ror Jwiavan in th«lr an|(ieha«>^ t)Mt 
Ibey felt th*inM»lvM wholly fciftapahie to itirht they 
lutd It^n lirenittojiie^l to fljchr, Ho I't/Arro— a rmle. 
uiil'-ltereil pirate. Ian<li(>;: on tlw fchur** uf StxUb 
Adterini. antl hurtling; hid ithip« behind him— ^•nt^retl 
the aiMsieiif and powerful empire of IVru. which 
«tnrtob«tl ttpteir. wlthuul a break, for fiflerii hundred 
lailMaknitC the l*■la^t of South American and far hilo the 
lalarior. and which, by tt.i [Kiurr. had entitpirrrd all 
thanati<in« within that lari^e area ; and vrt it fe]i t)rfi>re 
hbn like u boui*e of rartU. They hiwl, Muuehow. (he 
caai*«bock ; and I luivr liee-n toUl by travHrp* and in 
Ttatlgaton wbo hare rtHNnitly in-^m uiuoni; the Indinnii 
9t d«Mi(h Amtiriea, that wher^-wr t1i«v i.the Indiiuis) 
bava aivt (br SpnniArds, tltey bava lalt thnuMWita at 
anoarMUl tn thitir pownr. unabia 10 aopawith thaiii, 
vawininfr. Apfwuv-ntly. to draw fbwni tbalr awn la- 
aa w rgi M ttf «tpi'njrth Airatn»t thftn. 

Aoo[|i»r eleiiifitt of hhi^k roniM into anynfttioMtl 
€atU(ru|dM* ; th^r^ are many luttional eataatrophe* in 
bfartory which I ean uwntioo. Let ua tak» ana of a 
dHhrrnt klnd._Wha tha *" bM dafttb*" Mrook Kni^ 



pamU* 



li«d of that vi^ry di*««fiv whieb, wlthto th« 
day*!. baA t*iAned in Vieniia and catlfd by ua now th« 
"biilmtie |>hii;ue " itheti call«d tha "MMk dMth'l. 
Tlie ishi^k Wait io i:reut ni>oQ tba nditliMM of BnrofM* 
tbat Cbeir &nuief« luelled away, they did DOt dare to 
liar« an artuy ; lh« uioinetit an artuy wa« gathered (ck 
erthttr, Ibc plagtie* would bnfak out and woald 8WM>p 
it into nDtbuif(u«jia. The aaiiouB were in laeb a etm- 
diti<Mi thai had lb49r tbeti been attacked by any natioji 
free front (he tubidMni* dcatructlwocwi of tbudUeaiN!, 
thry would all huv« vleMed. It wan a sncntal ratiwr 
than a phyHieal Mltock. They felt thHttWilvcs uiiabUi 
to eu|K- with what wax called "tba Judginimt/' 

Now I Mhall tnkfl my foarth «lwnant of dfiteaMi; it 1« 
onn atmiit which I •hiill hare soiuo difflciilty In HpMtk- 
ittf! in dHail bpforo a |>npulAr aiidipiir<> tit woiikl b«> 
niueh Nfttfif ffpoken hpforp « iM>U»et«ii andl^nc*. or In 
tlip luilU of A uie^hrAl enileij»»;; thAt it nexonl hiibver- 
Hlon : and yet 1 rit^ivd ir aa prohahly tlie iM'»<r jiiipcifC- 
ant cftuw— ih<» uiont InnillouH. proiontfed A*id d*ii»fer- 
out) of uti the rAii«^ of natH^nftl di»eA««. 1 Hball, 
however, lay hefore you th« nrtnL'l)Mil 1 wading under 
wliich tlil^* difllefdt ftubj«rt Bnould ?reate*l — treated 
in (he detail which, however, prr^enr I shall not at 
tempt. Kverii* nation, let ni* >!iy. r.> Ih-ulu with, if it in 
(o l>e pnisperuua, if it is nu', i^ojiik^ '.u r<'tro(rrade and 
(|.-„'-.i,rrii[<., itiM-'t iiicreii^e iti imiul.»er? ; and iL luu-'t j;i 
cri'.w" t,M( thriii.ii^'b iiuiuiL'riition oijiy but uI.^.t thri>tij?h 
u.i' nnil rcT>nMiiiiM:i>ii , atiiI } oij mav a* well lity it 
diiiin a-i II fini'ljiuiMita- prinri[i!i'. jjn.ivoii by nlJ ln*.tiirv. 
iio'_ luiTi-lv ta.*t i-Jirejits prodiir*' I'li'lkiririi tlie 

iiiimlii-r tniit 'An'V are t ht'iui^rlvrh ; tMi-atlRe *tAtli«t.ic»'. 
i-.ir.'f lily wi.rk^-i up, b.ivr »:i twii that prpry ntnrrie'l 
Piur I nil. iiiR ttiAt evi-ry Tiiale an t CeinAlo In a cruintrv 
:i;iirr:i--l *.b..'. itv niairM-il pj*jr inn-«t pffwtui** ftr 
-raj-t fiJiir I'll il.ln-i), tt:ur t;ir ti.i:iil pf>piil.»'_i.iu ili.it* hmt 
ri-tf' it^niiir. 'ntTfly to kci'Ti it i-vou- Tli,\'- is bii>tr|M'i 
•.b*- Ntiittftw.* of luiUioiiH I'f [M-ople ill tbi«- coi:iitrv ttoil 
III Kiirope I cnald iihiiw yi-u why , t/*'r4iii>-»> ufti r 
:i.ortality eArrjMi ofT AlwJiy«> at l. 'i>i oiir-f.mrtti u' -In 
ilalion ; Mt thAt four bi^i-^oi.fH tiir»'t', :onl rbir-u Ujen- 



: -irrio:i of inf.Tt iilty nml -ttir-nllty oii 
rti ;,r*'Vi.iit iit;irrl.H^'»^ li'tvttiir a't> clnE- 
I ai:iilr. ti.i-r.. 1- rb« .'iirly il-^mb. in mar- 
:r.' Ill- ttu- b.i>tMiij(| ; uhd for all Ihew! 
•■liMM iiitii Hi routid miiiibtnt jiot fn>- 
I'Aery j^er^-i'ii in ;% ni\ri,in, were the v 
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toniarry and were each oixipif tiilbi\ve !our .-bji.ircn 
the nation would lueivly be evrii— fliar would W all 
Thrn*fore, fertiUly. repruduct4ou, uatural ruprodufi- 
tiou. wit)ion( takiiii; [n(<» aeeonnl inunlgmtian, in thv 
I Mit' nin mufit be- ]ix>ked iffixhi nrnry natjiwi If H\n 
not uT'^nnj? to fall into deray. 

N.iw '.ti.it in ji.it tlir c.vM* with a prent iiiiin'. n-.*t -n- 
Tl-.i— - ^ta'■i'■i■■* .b> not hold Rr.o;* o;. {'■.-' [i.-.ii.'_ 
l>ahi''-. i.i.rnf New Ku^lund. Tiwt rotiiuinii u 1; i i of 
M L vi- lj iwtt« vou inaj' coiiipATP with iiiAiiy or the 
prcf't-^ t iirt-M of ('entr*l Frnnist. and you will hml 'b.il 
#SAt;^iii'-^ jirovr that in tmtb tnofie nreiw thi 
tinrt r-iiiiii-ution of thn nopiiiut imo. if \i>i, 
imnili^'Tarit)!!. Tiiey wonhJ tteruyiriK a 
duv, mid th«; fAfJii* w-i .uli! *w- mI nt i h |i rt--il i 
•■Jit.r op, were it lui'- fur t l.r tin ili i^^r:^ ion 
.■il i».' ttnr aomeri'iiMni, it lu i;i'n.lirs.^ (or 
rli. iii thfV Are iniilnpl.'; ■unrriac^ doeti i, 



BatthfiffalBanalUMiauh>MtwtaKhl«of the Kreat^al 
imr>ortano0 and hM ba«n ivoratly bfoufrht forward by 
an Itnltan writer with *titicular aoUlty hi a *>tu4y of Hh* 
re4Hr]vt> pniwent coiidHloik of what w« caU the l^liu 
raoBii and tb« Tetitouii^ rai*««. Y<mi know lUe Idiin 
peoplwor raws— Franc*. Italy. Spain— have not been 
K^ttliME alone tio w«>ll as tlw Teutonic rtuvx reprevLiitnl 
by tJ^ruiaiiy. Eutrlaud untl the rnit^l Htatrfw TbJi 
brilliant Ifallan writer <bhii»elf belouKiiii; to tbn' Latin 

r|)le«l a»lu binivelf taiid ^kptoiiiH to tb« world what 
coufldara the auawari tha eauoe of thin erailu.«t 
luferiority— crowlair falimorltf— vf IIk* latin |N oph->. 
within till* laat two «CDlarle*; brcauxe lw<» hundrn.l 
y««n>aKu they Werrf* di«tlu«t]y in advaiM-e. nationAUv. 
of any of the natiaun of tbe Teutonic iMHJpien. ll« 
traces it with a threat deal of brilHaiiey and acumen to 
one poeuliarity which riinit thmiiirh the wIh^Ii' of the 
Jjitin pfHiple ; and that u the preiloitiiiiAuee of the 
nexnal MintiiDfiQt, He nay* thut a man, a Frenchioan 
or an ItnliAn. will H|>^nd'a cr^at i^ortlon (»f hi- iife in 
thinking on the other <^x nnd Intryitii; to Nnti^fy hi* 
wtiihM and IiIa nuiour- wiih them : he in trovrriit*^! hy 
lovA ol^iiventjty; l>nt he ^ayr* a (Jerman or nn Kiiudifh- 
luaD will occupy hi*" mind with other thintrf— he «iU 
be rhlnkititr of hi* butineM*; he will be ihinknisr of hi* 
«tin!ii - ; *!*■ Wi I>e w<>rkiiiir in lli^ pr f"!»iini or hix ocs 
LUpis i I I 11 1 1 hiH mind « ill i; I t (••* i •f-i upitNl » ith that 
other ;liuui:li'. aoythiiii.' like to t In- Mii:t.- filent that aji 
Iluli.m or a I'rt'U'.'liiiiaii ■«■;uI^l h.- ( -I'l'i i ph-d with it. 
■ Hfui'i*." b<" fay.-*, ' tJ:i-i' (i.rjuaii^ .-.ini lloi^.i-Jiiii. ti, 
tlicy n< t uhf.^d of ll.* mu that .ai-v^KUit. 1 In V i*r*' 
!it--«:itiy wurkiii/ f.ir that whiidi nuiki k i>ont>iJiiiily for 
national ;>r.»tir thriMi^jh iixlividnal pro*pfrity. I>ut we 
ar»i ttuitxiiiir * r Milt pli'OjuireJi. \\ t- nr.- thitiklijc of 
pli'il).llHJ t br ot t.iT -t-X. Mot M.iTr .y 1 j.i ll ll I:. llMtU We 
ill*' li>;.il.y IliiUilI. hut m a uil '.".a}" n. . 1 n'lri- 

bur.-* til i.i'tt, M.j--i> ibuij r.* unythiJitf eUes the failure 

<•( tiH- Laria ) c.ii'-- -.Mi.iii. thitcautary. Maaakunwl* 

.•d^'.-h :ti.- tuiiui.' 1 tiiuik w« all aakoowledirs It; bat 

rbat i\ bit. rxpl.^uJitiMn ot It 

I liavt' iC-y> n y.iii. :n !li^-.*i four bt--.H.!lT)ir-. l5;f prin 
■I I lal i*ail.-v> of iinlioiiiil il ihf(i>»- | iii;.; riou- Im 

> our alSelillon, f. 1 1, ;>w i n l' ■> .il r hi- iiu-i lln*- vrbuMi I 
have laid bnlnr,. myi^if. to f..- ih-.-iL-.-9 of t 'n- ih»;iuMil 

lUilHl. 1 hivebt'i-ti [ri-.'ilniu- i-'-'f^of-rr C Iw U l-..visrs . d 
the naltoiirtl , more purtiiiulariy iljoi,- iliM-a**-* 

which alT-i'f tiie phvuicnl |M>weni. Now thrn* are a lar^fe 
iiuiuber ' r Tiaimnal i.litteaM'N, and I must run ovi^r thfiu 
with MHiie hr<-v ii V We tl(M't!>nf, in Ktiidviii^* iti»4'it>i''4 

of '.br- lljllld, .jivi'l" t'KMIl Hllo two l,T<-.-tt l-.IL'Sl^. All 

al:t':i i-ilit i ii> w t* caK liir-ni i do tlli^ * 'ii-.' is 1 1 i-.i itM'Mif ilka 
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t tjikf place. 

Mf, i: i: it ; v..^ ;jik»' jil n-:*r, inarriAf^f i« ivHiiiiitrHt ; ^ ely in- 
I'.-ll l.' Ir dui^ liiit rrach tbe i.i'i'>'*njiry iiiiiul^ier of 
■diil.li-n to keep th« popnlAtio:t up to tlie niark That 
:h III*' rnnd Aiiiental pnnelnl4> of na'lloiiiil pniu-.-ea?, Wr 
II alone vers- w#>ll. In np.r,. i.f tb»-ce wrjiii-ti>» 
fniru MjieHachii**'tt*. WcAUiie they do not ei!<'M'l ti> 
other (HirfioUN of the eountry ; and. nlw. b<*i'auM' we 
are receivtn*:. constantly |K>urine into u ir Bborefi from 
aJI direetlon«. hinnStfraitr?* from otiier countries. 

That i» one of iIimIhw- In ttccordancv with that a 
:i:it:ti.n iH »urc to beciioie di-''e^^wd when for any rvjumn 
ireliicio'ii or M'fulsri :here i.i a hir^n abwteriMon ffwin 
rniirr-.iu,'*'. Mr. ' oil ton, one of 1. 1 .i- ■ ■■• i r ta: i-<t l^"l.■^n>• of 
Kli^'lativi. i;iU' wrir.tru nMri* nii 'lii'; ■.al.ji-i'I i.f the 
" Iniliii'inM' of i'td:b.ii*v •\iid Spiii»teTh-:Kid on tlie t'att5 
of NatiMEiH." Ill' ha^ pointed out ibat rbe eeltbacy 
wliiidi b.v-H bi*«-ij i-njoun-d hy <'hpiiitiAii.ity--i ii*< eelibacy 
of thf [irK-*-«tho4id and thti nonventii'il iffv- wbir-h whs 
■ei Umn iirired and l* yvt •:-y :*4n-4Tnl of the ieadifiif hmi-Ii 
of Chr:>liai.ity ri->iil:ed dlsti:iot]y in nationul dt.- 

I'AV ; ti at tbi-y biii-« alwayii wli'i-led ibf nivn uri-l 

thi« be!-t u.i;i^i';t for tho celibtite life, ar.d the rv^ult of 
that is II. Ill tb^■ latter hnrc not liad tbe [m^'Uvihr^ of 
rK%>*^lnir down ihelr Miptf^rtrtp faeukie*- to oth«r ^uera 
rimis. He (»*liitf oin. rlinr-fore. with au arituiuent 
that cannot »«» denn'' I, ib-»1 the whole of the doeiriuc 
of cnhhaey— «Lif thecoriveti'.u.*) life — on wbat4<ver ^ronnd 
Inot ulwaVM reliiciouo) in fnial 1m ^ tiatiofi'* pro«t(>crity. 

There are. thou;;!) nut anioni,; rivdUed tiationn, vari- i 
oiiA ahnornial foriui» uf uiarria^ wbicb hni'e th« >ainc | 
nnult. You mi^ht not be interested in them b>ncAniH> 
they do not touch our own conntitiitioiuil life ; yet j 
ttie ethnolofn^t aiul thn anthmpahtf^iit look upon . 
them with A trreat deal of niirioaity and lnt«rMt, am, for 
uiftAiiite. whern a niiui ha* niany wiv**, or a woman 
ltA> tiiAiiy hft»banilD. pe^ooffnliWl Uwm* ot inarriaKe 
which exM In tiM varlooa lower tr|be«i and nationit: 
but I hIiaU fiam th«ta by. I think we are inC«reMled. 
rather, in what concerns (Treat nutlous than in the 
IHtnt. The liTUitafluti of blrCbn in one of extreme ini- 

iwrrtaiu'e. a.n I hai'e vhouii in Ihln cM>uutry and in 
''ranee, it i» alao cKnnnion elae where : in tba island of 
FunuDiallately obtained by JapanMt ba> baen alwayn, 
fraiu time iminnnorial. a diaereilit to a womao to havr 
a rhild iM'fnre »1m is thirty-flva yaan of aa»"-at (•'ant, 
to iuww a ebibi whleb iinlii raliia. InfMitmd*. thcr**- 
forf. M very common, aa It lain China; and thadittlni^t 
preferrnnr for infAntldda ov«r riMurlnir tba eblMrvn U 
there, and in China, and !■ •raryvharv apravalUof 
dtjic-AJie of th« natjnna) llf« whkh brtovt It, M it bai 
brought thos«> nntionfi. Into »ubj<«»rtlon and TOtB, 

Tht^re another hntnch of the Aat>J««t wUcIl I may 
r«f«r to ill iiaiMi.iiiK: Hexual hivemlon. it is ■OUMtluiM 
callad : or tb« Irmicalar and Uleeal and uunAtaral t«n- 
daMif vfthasnaal Inatlnet In Iih i^atiiifacikKis. 1 can 
nnl7 mention thlf. It woaM tun t^? piea»ant to vou 
to iuiv<> ni9 ffo Into derail* on aaeb a «ubje«t a« thin, 
ir I mention it. it ih enougb. be<eau«e 1 am aura von 
wiit all tutrtie tbat a t«nd«uey uf lliat kind, wklely 
praralant In a oathm, will aadnMionaMr i«ad to ona 
or thai* ^ ' - ' 



mil.' i. I'l-* , and t b.* ot b..'! 
:s till- praolii'.vJ. UMiaJ in 
jow it in.tn-atUi^: till' .\\ 
xtid riati.jnal lUi:: tioii. ai.d I 
li'.jiial intcllivt, 1 i-i-t-.l 1 nr : 
t'i'.i 'ii^sn^ir to a iiati.iM It iloi 

ImHit tr:^«t xirh aj. :bi' \'i."i., i 
rcaJiy incapaSU-t of f-jl.M'AOii; - ;r ,. .-i. 
i» lii/oi* 'J'tLey are. Tti. r«-fMi. . -i- i 

wl:t>ri tli.-y intH-r wittL civiJt/.«ri rii I bt 
wtiAt to make of iZ. tiiey cjiUiiot nnder«tand it. it can- 
not lit- i'ipliiini->l to Tlt^ui. the rvfiuJt of it ih lhe%- die— 
rbf-y b.-(*iiiii- .■\t. I iii.u..*.'d It Uei.stttH. f'OiU' Mf tlie 
n^iiit nun. iilii.it. ili.T 'i'b-> Mii- m.iply ii(.-;-,3--ib[i. ,>f 
ftri-» [itnijM'u- *'Xp.ai.iirii>ii aiil flit-y i :i.'.-l ' 1 -a.! re- 
Hijlr.* . and Vff it Is Vf^y .> imooh jiiumihj' a i iiai-inrn. 
ii> tb»'y i-ay . ju. ii tru r;,Hi-ity Mf Jiidi;iri„' f • \ ii I-ti.:-*-. I 
t--e. III tlilM aiiill^-iiri' l^-roi-*"' in--, k^mtmI ■ 1 i •■; i iji;u isbcd 
liiellll»er>' « f rbt- bnc, witd I Alil \'t-r> •iin- tl;**y wi^iihl 
-i|piv)tt ill'- li I " 1 1' 11 1 .-ui'-o'' I b..-i* they I'MiiHr.mt ly meet 
-* ilh |»t^jpi'', 1 1' d ! 1 w it{|r*»f< -land Mt pu? in the Jury 
box. who "f'r'H nuMp.-'ible of judifiiii; cvitleure. They 
canted Kti'UT.iaii.l.i' litrsMf i>eople cuum>t. the ditTcri'tn't- 
betv*<'en a priMif and merely a utatenient. Th<*y t-to ii tt 
judi,'!* JiKd tl;cy <-an:i il j«<!(re nf eri.;!en*s* am thene 
prDlieun'ii tlH':i;r<-lv<-« could ji:d;^i' of it. f»erfeclly 
oleorly. nijil know it ».bi.uld hr jini^rd ui'i^ordinif to the 
lawn i-f ri-^Aitoij and vi .j^iiv T.inl u lrfi]Ur:ttlv rmttMii?d. 
uiid when it hci'iiini'!; national. :t is .\ dar.pi riio- an ! 
soiiieciin*"'* a fntnl ilist'iu^> 

{}o crniiina:ity, wbcru tri'Tn is n lary.' iTinilimlisy in a 
ooiniiiuniry, it r* d Isi l^ict slpC'- of iJiiri.Kiul i'i-4<a^- I 
am qoltf u I'll iiWMrr tti.'-tt .--rri .f i - i- v. I r^-iidc to say, 
Bui wlnit |a rrimlnality WIumm tlu* crimjiiaf T " Tiie 
cruiilinil I - thA man wtu*. hir nedl^li alitiH, would defttruy 
tbr MxMat extfiteiice around hlni. the r^ucial fabric 
about bun- foff iii*-Ifl*h aiHi^ ! I uni i|uile well aware 
rliaflliar Hirludf" a icn .it itiKny iHJhIe people who have 
\>*M't\ cx»-vut»'il fc- i-iiniiijiiK anil 1 tulend it Mhall; 
but (he man wbo. for i^rllluh end^. would ileHtroy tlw 
fabric of ci^ ili/aMoti and humanity which has 'l>e«a 
reared by ireiirnation!!, tie ih a rriiuiiiaJ and tio onit enn 
deny it. U may be that K>ciety create* the cniiiinAl — 
rery likely; it may be a matter of heredity— verj' likely: 
tbat in a matter only uf the eitUM> of th<i vU9ieAM>. The 
dis«sajie is there. A lartrely ertniiiuil popahttioo, with 
itN iuteiitjouii to dejdroy wiciety aronnd H» ter WOWH 
boM) pariMHHM— that ix a dixeAM* of thanalioWi Midti 
*nr«i to brincT i^ into temhle xtraitx. 

Then there ato, airAin, nntmnul delOffioniL It It very 
xlnirnlAr how a cxowd of Any kmd can be twapi. a« by 
A tornado, withiw^ni** dchixi'on. with fiomeikotiMn that 
i*eir.c*.tt, afTnetlnie It phyxicnlly and ni*'ntAllv. dentniy- 
in»r lt« power of mmnd, loiclcal reAxoiifni:. willing Cof4»l- 
low thf hrxt l<tnder who xhont*. for i( to eonw. Many, 
indeeil, are the in»tAncv*t in history where thaaedaln- 
«[<Ht9 have led nationn Into ^reat i^erd. or into ultimata 
de»lructioii. There are deluMio^w wbieb ant rvllgioiu 
in clinracter; there are imtious w1h> bavv gona to 
wreck and niin tH*r«U3r they have trusted in omant, 
l>renuiir thev belittrnl that (he divinity was k^ndlnc 
them —a wild, faoAt leal ilrlu^ion ; ju*1 a» w« saw wltblo 
A fcwknonthx the deliuion which led the Khalifa to da* 
vtmetlon— all hb bcaotlfuJ army of imn) iui'ii marobliid 
oaitoHMittlM Stuthth, |P>hiff forth on to thr ptalmv 
Ocbt wftb tbat dnufflon of tiath that they would ttth 
Qoar; whan, irtheyhnd it«ld httbliul tlwir waltk ifaqr 
nlllit. lode«d. have oonqvpffedt hut thay ««» hid to 
dfatnietlon by a fauatlail and a taHffloiu deltukm. 
Yonr inettiory «lll brlnir to your mind iiwny saeb in* 
HtaiH'ee ; and m the <lehiMitMi of phiUetopby — really, 
what hA» bmutrht into and under the (lownr of Kn|r- 
laud »ucb myriad? of bumnn >*eiinr». ir> tbat withM,tWl 
men she c*jiitroltt yi,i^Xi.i>X). i« (he delusion of pbllMO- 
pby. AU tbrou^ljout IIm^ phiiuHfidikM of ioola yOQ 
and ou« dannnina drioMou at tlw bottaaiof avafy oiM 
iflr nUilpn aad ibilr jUloaoiriiv. J»to ft 
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Hm In tlHTMiUlyiirthlitexMMMw; they »»el(*vi» ihut 

amlowiufrtu ttmc llu'V ar-e luirnlvMsl wlifii tlnfjr ar* 
oiUl<*U u|M>ii to Inki' uny t^rUMi* auiI uiiittit iicliuo fii 
tlMi itrwruU ubjcvlive. wurld. Il u what llM*y tlHtfU- 
••Iti'm ml] rite " Mulya," tMunion , all tbU eiUt- 
mr«, thill life, our uwii Kelttilio *lfty by xlay, tu llwir 
|ihllii«n|ihi-ni ant] to tlH'ir iirfaohont aiul E<iarb«n» U a 
il«lii».luii. Thi* Knirlinb do uot think llaufthtttr); llicy 
iip^n til havi* fciit the beltttr <»f tb« baricaln. 

Airatn, ilomliuint khiiu>— it i» HlrauKv- iudeed. how 
(toiuiiiAiit havt* confttADtly Irtl uatioiu uu in err- 

tuiii liiM-H. uflvii to ih«*ir |K>nl, iw>t iufnr<|a<icitly to thrir 
, tluath. They will hav** th*> itlmof oniK|iiP«t, aiuS rbi>y 
will (n> forth hi ortl*»r to -w-k ciiiM|iiw*t aihI will luwt 
with d«*fe«l. They will Imvt* tiMi IdeA of art, n* iliil 
aneinut (treem'. tcivint; up all elm* tu that Art ; hut, ia 
tha mannwhile. ilic lioiuaav were pn.^HbrluK thfir Aniw, 
•harpimiux tluiir >w(»nlt«, auJ Un^oct* ff*lt before Koiii^ 
8o It la muiitADtly, throughout the liUtury of uatvikriti : 
whvn you look C4» what Uttl a nalinn to it« fall, vnu u-i|| 
fiwiiioiitly And ttiat it pcmu<4«ihJ. that the uiitiilN of (be 
leanllniC in^n of tlw tmtion were imaweaMMl wiili, sotue 
MmU which WAN nnt In time, whieli ilnl not beloiij; to 
that day an<l <lAtP ; and th«» rwult uf it waa, tliat they 
failed. 

TbM»e are hjtetlerttial dlHea>«<« nf natintu. I can 
H()«nk alw> iif a uuitiber of iiatloual «*niottonii~«uch, for 
iiutaiKM* (aud I w i II run over ih*« hf>Ai11nirs ven.' ra|>ldlyi, 
M Qervuua excitahllity. eiiK»tHmitt «>X(*ltal>iUty-~<'pl 
deruio hyttleria. w« luay nail It. It wa« remark- 
ably, the lutwt wuiidrrful eicntiiple ft any air»*. iwwulbly, 
in the (.Vruuidm. The whole nf KunH»«> wa* M'lM'd with 
an eiDotioiiaJ hysteria. Chlldrett. fix. eMiht. uiii** >«tArH 
nUt, WMtt forth, wakinc; children'H rniMuh't ana ex- 
t^tndinic (>V((r two eciitiirieK They went alon**, nnat- 
c<)<i(l«d «tXM>|>t by thoan of their unn uire. Did Iheir 
|kan«nt« try to k«»ep thein at h<Hue, they refused f<Kid 
aiid «tl«M). Tli<*y w(ir«) miiziHl with thU puwerftil hytt- 
UfTiA. tiko ^le* of eiirryiuK tlie lhaiiner of the «ron» 
Into the laiutn of tliA en*««i*]it. So, alw. the whoir 
of the natlniiN of Kiiroi»e were iieized with it like- 
wi(«i, Y'nu tiuty ifet tiiiiiM* uhta of the rrnull of It when 
1 t^ll you th« ftatiRtiejt »1m>w tliat in rariuun cities 
&iid ill luariy oouutry diNtneta, when the rru»a4le waa 
at it« helifht, ttwrw wan only nue mala left lo seven 
feliialed. Sii innntAl exaltAthHi and luentAt depreMitoii 
— fueulal exaltation «lf> a vpry cojuinon diwjiM* nowa 
Uayit. It UtKMuHluie* cftlle<l Jlntfol^ni , it is KMuetiiucv 
calUnl bv (be Krvneh ChAUviniHiu. from a eertain ih»1- 
dier of ^aijoleori— itw) principal eharari^r nf Hi^ibe's 
HoUlat Uihoreur. " which a v**ry prominent man 
Afterward put on the etA«e. He wha alwavH sAvnitc, 
••t>h:ir the eiu|»eroc w<Te here, lie would do'' Chw 
aiMl thAt ; and everythini; wa» Utr the eiuiwnw. 80 
Chajinftoor the Chauvin alwH>s beli«v«4 that It la hi* 
Obnutry. ai»d his country ali>iie, (hat i* ict'titK tooarry 
tha lauiner In tli« ratiKUArd of t*ivilizat|i>ti and pro- 
fgtvtM. He looks with pityint; coiitetn|M i>n all otitvr 
CWHiDtriAs: niAk«is nn <ltR<*rencie wtiriher he id a »c1e«- 
tfflc man vorkmtc auwmtc uii0rv»lM*«. or the warhur 
OArryliiff his haitn^r. or the notuniercial luau (teiulluif 
oot 'hia drtiiumer* m t\i» u^<*rUL 1m* kitow- ihAl (lie 
UAtfon whicih he re^imsAnts is i^uinir to l»e hoM of the | 
W(»rld. I may ntinv*^ nitunst Any uf tlte teadinir nat^Mit< 
of the 4lay, of munmour own may be excepted (wv 
arv iur*d«wt|. hut tlM> other nations have no iiMMteHty on 
thiH *uhJ«>ot At All, Howerer, yuu can see (hat a nation 
that iMis its h»ai1 d->r(>liipe<d to thai extent would be 
very likely tfi iret It kiiorkml in sooner or later, and 
that iiait been the oami with tnany an<l many a nation. 
Ju*tT toth« extent (hat (r ennslilers that it kimws it alt. 
it due*) iKkt car« to |i>;%rti fmni any other nation; and 
by so duiniC. It nitH**^ a irr»*Hl di**l'of tlMt l>Mt thitt in to 
be diweoVfreil and l**Hrni>«l Ttve nwult of that is a 
natiutial diiteaae of the etuotlona and luay [trovD, as In 
the [»a.«t. very fatal. 

National depretsUm la anoth4*r Then* are iiatinns 
tthrre aKaitj. 1 duti't b«lier« we I>e4iiritc aumnft lhanil 
who think so litr^itly of them^tvt» thxl tbey do not feel 
tiMiuselvM equal to any other KviniT- They may see 
other nations walktnjf' arouit*! with A elitp on ih«lr; 
shoulder ; bnt thev knnw very w«*il tliat they dure not ' 
touc.li that chip. There have l>eeii many •»ut<h uatlons. 
Th**r4t IS a toaehintr story irireii by HyiuuncU of a 
uatinn which a rrhieo Insists know as (Greater tfrtHwe, 
111 Southern Italy. Alter tliey had bm'n to some extent 
eoni|uere«l hy Ri(»mi>. they s*mn»il to ^ive up eutinr- 
ly : and nnr+t ln**viiry yt«Arthfy met in their temples, 
anil expr«M»*Kl their K^ief with erirs of vadness to their 
i<odson the pttrfeet ho[M^]nasne«s of any redempliuii. 
That vfkfy fact, that they were ho|Ntlet««. led them wxmi 
to l>eCoH'i4i alMolntely extinel ; »*i that the UreciAU 
(here wan driven from the [HMiinsula. and t>nly the re- 
itiahiH of t\l* art were laft to attest (Im* nreseucse uf 
thu*e irrent ii>n<|U<>rors aim! tMichem. Hn tlte fatalism 
of (he Orient aiMl the natural cnwnnlioe of tlie (Chinese 
Ari*e, in a certain eeoMi, frnin nAtUHial deprewmn. 

Nuw I ha%'e Kiveo yon a very brief <inthne of the 
diseases of natiuus. 1 have. a»* you will ohwrve. care- 
fully Al»(tained fmru trenchinieon either of my other 
divuiouK. Itie tlternpeMliuH or tike hytrien^ of this 
snt»k«ct. I am well awAfe tliat they trffer very larice 
0«Kls for invMtitrntion, and 1 »>carcelv iliMibt Init tluit 
there ar«i a dinun or two pcrwiis in lni4 Hudlenre who 
h*ve In tlieir vtiH |Ktekcts arv<ci|>e for all of thedk««H»e*> 
whteh I hare named ; IhU I would ask it. aa a favor 
(Ooiilil I be favorevt or <»bli};ed with any dlMUniiinii iti 
this subJeTti. that they will keen their reci|ie« in ll^lr 
IKicket*— not hrliiit up any sncii tiling as tariff, frt-v 
trade, or *irit;li* tux, or anything of ttiAl kind, tiecnuie 
I am not talkiiii: About cu'rea, hut only about di!>«>iu»eif. 
and with tluti, thiuikhiK yoo for your altentiou, 1 
vacate the platfurtii, 

An Aseptic PUtar.—Kor the aseptic (titration nf water. 
A. raiinetMT {PliAnniietfatisehe Ontrallmllei has con- 
stnicteil A fltter of silina and uianimne«v ijeroxlde. no* 
seaslus tho followniif arrnni.'emenl : The wati-r nr-t 
pA«ses thrniiifh two of close manila fabric, of 

winch the lln*i i» tdUl with silica, tlie second with a 
mixture of c^mI and nmnisanese. TIh* cleaiiRintf nf tlH* 
fUtfru Is A'-exviiiptixht-d. withmit harini; to take thcni 
Apart, by rHii*-inie n >oiluti<Ki uf 2 trrammes of |»ota«sinin 
penmiiiirinnt** in "J lit^-n* *tf water 'for a filter hnldint; 
S littie-i (it Hh>wly drip thrtinch, until the liquiil runs 
off rc«|. The pt-fni.^niCHiiat** in then pushed nnt hy 
water, w lit'Cenpnii the lUtrnlioii proceeds as profusely 
mad 4iaiciLly «« io tli« boniuiiing. 
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<-iiii ri'MHlHlk'tior tmm- 
KH.-«li>l» uil Kr^lr** in*>*ii Ml 
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«k l<hUMw4 M tlir t*< Ilm. 

- tnm ; C'Mi'iiiMr Hlik MAiij ml 

< M«*l t<w » » »l ■ ar» lim>«M.UMt«-«l : 
.<rl* I'tirr hranih of ih» ii*r(i|| 

mm% iiiiuiitettntatvf ^oiKnM..^ 
i< kil»S vtvr wiw^l t«>|i<rr lb# 



ilir linat«|i4 of itir- ataill*-* «i>(l tnM- 
IWf KS«i>fWnfvi>f thi- al>W«l i-a«n( 
•l« SIM wof fc^n It! Mil iwriaxribi' 
xrlil 1 III* lsf»riMlt-« utTMi iMlri* 

■ iwlraoMS to mnrtvr r vim, i>k 
lit ttir mmAf ■•(• 

■ :k-tichl -'^ *i-l»Illi« I- T<>rM.i>l«- 

Ml lk« farf nMtiit(M.-l>«nitic 
I TBlFM*. wtil hi ~ ~ 
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^^^■^ MKHNHM Mt'N.»c a rn . Ill nmnMUoii«liklkrr^i» 
^^Kb "f tbr WtlMTIPir AHSHirAM. niMinii^ *^'T^ 

lnipr»rMBtfniB. ans ut act •« fbtlinuira ul I'm^I'M " 

tniti^i.r.« ..f i.n.'x'^ ih*^ b«v» hail ovmt «/la SRtn' sfpMmM ••r'j;!^ 
hai« MMvM^lM ^*r««ilM f.if iha wn9 * nt\'m .ir raiMit iMaatru* 'f*^ 
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THB BBOINNINOS OP PLASTIC ART IN 
ECROI^K. 

It i* na<t rirryfrmrmlly known, whnt ramarluiblo <tx 
□ pie* of pfimitivo art lifi* Hiiroiw prodiinil before 



IWMCtl lliruuirh tuilv, lo enter iipoci Ita triuiupbant 
miiirM' tlirtMiRh Uu* wbolirirUiztK] woriil. Art liwtoriMi 
UHually b('Kiii with tlu* tiriiMit, |uui> tlipn to (irmw 
nni] Italy, aitil, milv whon dimlJy tbiry ri*«rh tltnlCnnmti 
KuipirL*, nr th<< Miildlfi AfTRS havn tltuy nil oppi>rtun- 



tlic cUusir nrt n( antiquity HnurunKl in Unhr<ri>, lutil ' ity of prrMtntinff tbi> art ol Northwrn Kurojie in thn 



reiulifr. Tbl»1r«'ntn>eiit corr4*s|MinilH. inrfTrrt, vith tike 
ilrvflfipinent and tliv pro^rem of |ET**al lilHtorieal bihI 
UKiuiiMM'tilid art. 

Arrlumtlutctral invr^liirntinnM harr nnrartbr<1 in tbo 
In^t d<*i*adr« atiui«R>iu nt«tiii urinlc o( iCiin>pi*iin pn^ 
historir arl. Thr^e rxnmpli^ arr wnrkii partly of 




-^'^y ^///// /III 



FlO. 1— IvriBV ToH.-i> FROSl 

Ukashkmpoi-v. 




V\a. 4.— Clay Iimil from a Turaciax 

Bl-IUAL UotlXD. 




Plw, ft.— A Mahhuk Htatl'Kttb 
rnnM Kkhiih. 



Fio. ».— IIPPKB I'oRTios op K Clay AMfHoRA from a 
HtKuTiAX Tomb. 



Flo.*— A Hriinzb Fis. Ax Ambkh 
Fix I RK FROM Idol 

NuVlLAHA. 




Flit. lU. -A (ii>LliK.\ OHSAUBN'T 
FHIIM jKaiSA. 



Fio. 11.— a Fkhhyma:! 

OK THB l>BA|l. FROM 

A North ^<YR1AK 
Bruszk Kklikv. 



Fio. li— Barihmas 
Scarab. 



Flo. — l'KSI>K.NT 

orxamkxt pbom 

llKRAS. 



BXAMPI.E8 t>P PRJUITIVK AKT IN KIKOPE. 
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■iKt With MiijiM elrtfiince; MMI IMfte DMiCtldlfllllMII in 

Tif t ; ■ r -. ■ if |>m-rliiMir iirt tit Kiin»pi> fiilli iiilo Ivro 

L*t>l ♦•vidrULW of titi iirti^tii* 5r'lj'- in i:iiii-' t ;h'- IriinnL' 

iMHUiciiuir ftirnift tit thv ii^rK^ulttirai .Ui.; p):L.viiij.'<tj ^H-ruivl^. 
Thr sfcciii^l <livL*itiii, ihfTt'fttr*', nMiiprlM'ii tltt* p«*riiKl 
(rorii thtr rino of tuf .lurrM^iiltiiral nml pa>-tnrnl |H<rirMir4 
t4k thci iU>vt>likp{iM>tit t>r il)t>rlii;«)>ir Aft of iuiil4|Uiry tn 1i\p 
Hnuth. aikI tr» tli*- il|H)t»-rTt)i>it nf thin urt i^vxr otti4-r 



of 111** tu«4-'ijrji|t»iiyiniir lliM>lr»t imiK, r*-|>ri.HltM't*<l fr«>iii 
Hr H; .Tiji -' h.i.ik. I L'v I iifid ^rv|tr**wiil p(>Hr**'^*»r>»'t»r 
".nrk- fr 111 Ml- Jiij:ii n_-in'rlo«L «lnl pictiuf » imiU- 
fcEiiuU- '- r--" .in i lUf inji»rt*«»Hl tiriiiitiK'iitnlUMi rtf u 
M> c-^ ;< J 1 ' II iiiaAiidcr's tilaff " (l'l>lIllualH^■^1Htll rull»^l 
ititii' r. 11 I.', r h trji. The pitfi*- art-'car^wl i»ui of Immiu- 
tiM'i Ji u ■ ir \ , =jnti [irort! frtrtu llie very ntaleriul *>f which 
III V ur^- iii*it4', tt.ut at ptTioHl tlic (ftH'tfTMpttM' 

n .III iitii-> of BiiiinuL* ill Ktirc>]>f wi-rt*ih(T(>retil lluiii uow-. 



of tl 
pliut 
With. 
Til 



, but 



,.f .if 




ti.iir 1(1^1^ Tb« IVt otf tlihi periDil. 
n JIM ID <U>clffn. If boU, uwliinyUltf, I 

jii-H i^nc*«i iiwrlt. 

r: . f Itu' Ut«T f^tiitii^ pt-rux) im^l fl 
: ■ I- liHUi^trinilly ttp|M)gi*>«t to r|, 

'j^iHU.tilfM of tll«' llUllilUinlh ari-.l 

hiiiit4>rA. Thk* work iflNtlff. «chi>iiiuc)c^ lit' ri 
I than ►>xtvijtiv»', tii If" t>u»>r •■XAinpW p.^ n: 
wnmirht. hIkI. iv- a rulf. ortnlM mui r. .ir 
t*imr*ci»'rl-ilo« aPf pri^tit m h h«»A'l f<niii-! i 
In HixiiIa iVix. :iti ill th^ riuy ><loU f^ m 
Thnu'mti. Hiid .S^TVisit loinh* -it; > i - 

iikarkHhlf •^latufltiriif » he&lt"! t t' |< p ri;, Tr 
Oil (he .iCRWt Sea iKiir. 5,1. >Jiui m' ti 
lurrieiiidirvl p«>riuilN crvotle'l (htw ^urKr- 
n><»rr l>k** th4>m. Jiut lu lht-<t- priiuitivf r r>>.lu; rn.ii*. 
rriid** lh<'y urr, no -tiitall pn>irr»*i"* i- 'li-it. i) 
Tbi* rvhtai 1iav» bcwu iiiunlly (»bUijuod fruui 1uiiih*> 
•Ml mn trHiiiiiwi of » icUcicMto WL, of aa an wbirn 
•odMiMn to nrmlMiliie « blidb Pfiiritnkl MnL a 



hr 

.-. iiC rtif 

JMi ll'. -ll I Tt* 

.,lv i.-.-.-r. 

r T I 

: IlllTUlr. 

* ■ [ir.Jili, 




Fhk 14— a BRcmK Oftvjuiicxr from HnaoAiiT^ 
(OlH^llalf Mtnml aiw.) 

in t irwi'i-. •t nit It fir-inrii; (hf iiuirks nf n ci. 1 1 ■ it mi : r 
wry frr>»at a^^v : Itut ttio*- ^rrut.-* i|iir»i frtrui rcljdiVHly 

inlvalll'*-*! ^^IJ - 1 . .t i l l r^i liy U«> tlUMlllh *'\ 

triid hiu'k ^ - < ' ll' - 1 ! ,i<- ^ li. [. Ml 111, .'^t^ a ri»fit Uk!* huiilcr, 
iiU-w Ihr luitiaui- iiit iiij.i ui" ft lit.itH'r, llvcii In nivt^t. to 
pn>(r<4>t himself frtiin tho rhitiitt4i, *tr **>t up hit* i»t<nit 
tfnt (iiuli-r Ihr n[icn Kki«-*. Mat frnni thin v«'ry luitt>r 
pr>ri<Ml it lit. litAt 11 ifroiit lktl1ltl>t-r of t|tt> tiiotit rtniiHrk- 
ahlr mlii*« «liito -rnlii'M whti*^lt pn>v^ rhnr man thix 
»tn|^ rtf nvUizntii^tii wa^ nirijirih; to ri'n[(>iiu nni\ to ttki* 
n*pnM*ntAtion of ntt>«Tf& whu li ihti'rf*<rt^l littii *'lil»:"l1y 
aj« a nijUt Mh] nji » l 1 1 1 1 r ■ i 

Thfln follow" u ntii. f ini'in nt ritt^rihty itiid of 
**l«tfai-h |*er*i».teup> Ujwji* f» ier> itjw l<ta|^' of nrt. Bnt 
tn th'iM |>t>rk«l t lh' fotiiwltttiotis of Ut^r rooiH>riil«tal d^* 
v»*|opiiM'iir. of mylnl ai»il rflitcioim onlt-r. **I iiido.'«tr>' 
utid of luru, wvtye tsut). Art, iu iU wo)^, netki^ in «. 
lalrror II wtn Ibit «Atii» dmlaMucutv Attd 
IM pJacck 10 « Mftein «>iMt, of ifi» Itefeioiv 



Fio. IL- 



(Oii»>tblnl natuv»k hUo.) 



L". ir iii<»tli«Tly divliiitv. inivtrt-^' t^f llf^ mihI il**,*!!!!. 
rMiinu fUti v.Uu'U afiMkrl^ Uit> m-»'iI tlutt h'f \u-*-t\ 
M.W(. till ".I ll • V r t:m ftfAij^ t« tlw fji\>»ri(** *itl> 
j.H't ll' "ll >. .( fK^ I'lii. itt^lily r<T4'rt'tl illvitiity ;»|>- 
iwtirfc itt lUiiiiy l*tcsib* iiii.i\oi|rhout thi™ Itr'ne^c-inr** HtM 
}f y<rt*li«uii) ]ii>ri4M:l. Jilid lu tin- lli*>1 cm i' lnm i [i.:^ r<^ 
f'hrlht. Kroiu n Ur>>«'k toiiili tin- l»»-l i f. n r n i ^-i , ^ r ;:urr 
oliMW'ti in Fic oKljiliH'il ; fr<i|ii l!i<>.!riu *ln' 

bn»i«J[»* tltfiirM rvprff.«»m»-(l ht Kiir 1. nii"! (h*- aiuUt i^iol 
iu Kiif N. hloU of thl" rhwriM't-r Wf-rr i.rt up in ilie- 
houitf or wvrt* wofti li^ a i«ntt«'i-itinc iHlibtiinii ; witJnHil 
turh nl^tt^rJI^ plait lo of tfi** lat^-f tH-«tiHMnn' would 
IH>1 have nriKeii. lu pahitiiiir ntid deviiniitif; aIihi 
ciicDantrr thi? mur diviii** fonu. Kor i-ianipN*. it i» 
prf^riil ill till? L'iay rrccplnrlf rr-prfM-nltHl in I-'ij;. 0, 
«-hirh wu.>< f^ruiid iu n <]n-«'k Imub. 

OtticT Muall fii^urcii iu clay umI broux9 wrrv (ht^ 
foUT«|p(t« l« Ibv B>ad«4 Tbtw WotIm chiefly imn- 
* . I dliBOTWd In J«i||»qiMU»tftleii 



flui tm* astrtr which Ift lb* lniJii*diiit« f«nrm»>i]«' nl 
tlifv tfraiul WlL^](t<• .art of tlu- fifth i^t^utury U. C. The art 
tif till- pi'fMnl ihh<-ritfd till' tt>aiiry of ttii- MyrcnKfiii 
atr*' aUil hA>i triuihtiiiittM) iliin U jA^y to folkivriuf; 
ulihoiieh H ^'tulMxtl*'*- A prtiM-iplM of ^t>li> illrprtlr op- 
|Hi»M-d tti iliHt of My^vi*it'aii art, Ttitt» )ui« 
(friM'k Mt( itl ih** v*-!.*!!!!*! hi«]f of t|i»' cvntury r>f Ui>( 
niilJ»*iiuniiii hi-torr i 'hriMi lui«> a l<H»if nn<t eVvfltW |ira- 
liifCiry. (I>M pltii>*M i.f ttbirh arv rvprfM'ntMl M ftimti 
of l»-rliii(i*wj atid ''I* li^tM' mhai>rfM. 

Wlulf lirvtMv |^M<d throutrti n period wbi^ih dfrvcltsl 
(In* drv«'|'»pint'ii! of la(<-r 1 inif». Ilu* n-ct v( K\iri^\>*r re 
iuaiii«*t] not unnf1ttrl4*d by forripn titt Iruriew. In what 
ruJiurii-^r purrly * ♦rifri i ;ii ■■^^ -r^.< tlirevtly inUiieupii! 
Itjiin* liroii»> work i* -■ ■■ii -u t i-:- ri*iicf r**prii»«'iitr<i m 
FiK. 11 ami ill (h«' iM'Hr.'ih m li^. \'i t)»t> latlt-r. 
tlir Urrnn niiiuli-t li .i.v M , r. jir<'M'nl« « (itli-ni iii i 
fiiruK wbirli tiiti>r, U^n i: ii> .t i iii r tuf^nuini; I n - , m 
pun-ly iiriiaiiK-tiial ut * l a- i it i H<*r*» iH'UmR liu- lliui 
Irarltiii kironxt' pl*^-** - r I k . ( mnl '"u-- ^ h*'i*l onm- 
nii-nit'd Styrmii hiu-k-i ■ ■ r h i^r I i I ti#' brrtu»M 
uiid flay rrt^pijirl^-a art- tit*«-or«t^i: i i r fi_:i:i .t iv<»ly. tict 
i;t>i<ni4-Tri('»ii> . Intt ^iii»flr CwrdniiitH .-i t.-jni.-i Vi.- 
huiall •^|0»-lrmi» and avian nicun?*- irt- :n •! . \( n-i ■ . 
I) Tlw* irrfJili-r pari »•! th*--*' m l ^-i-i I^r ■ i jr^u art- 
olttaiiif-tl from u^inlv of thtr ■ ■.ir\\ ir.iri w^.-y 

Fiirural tiiarkinirk. imjiiwiIh lt■^ I- ft^-- r <■ -ti- - < f pkclon^ 
>UL*li na Wen- fuuiid iit iIk' kn<iil d«-»JKii» MycebH^aii 
art, DOW <K-rur b^'voud llir bortU'rii of Hr»-t*i.'c. Tin'jf 
arr found tm thr rlay vr^M-l*. of wcvtiTii l*ruii>ia ainl u( 
llolitti'iti, on t'ti^TAVt^l brv'iif-*- i;trtll«^ tin* ('atit-ayus. 
iind on toiiilwtonrK in i cu-tiTit ItaJy i rit;-. Th<' in- 

rtui'lirr <if M)rftiff-aii art l» ln'r»' iiotirpabl**. A rla»» 
of ukdt'ly di>iritjut«Ml V^'ll#>t'fi?^ bmiiiin orniuurtitftl 
with rov* of tieun-fc tt'll of till • 1T< i < t tlw* rf fining art 
of iirrt'Cf *tit t liK Iwirtuirlan ^> i k m I 

It i* "-vlilfnt thai, of ih»' i 1 1 l i- it 1 1 'iiitpl>**«of pdwii* 
art. rl ikw ii>vi-|on In tbe«.l.l.T- ;i ct. I i..i-.r;iii ■ 

AihJ I.I'-.. i-miiUI It bf otlwrHi.t-. -ui',-!.' rvii^liji.l- .Mi;l.- 

of art ■tiftf in lti«f bv0iiiiiit*K hf |il to In* aiitniHl«^. a*iil 
»inr«> animattolk ta ft freo piMCM WOTll mttm HDoW 
naturni titan ill ft IMT* dMKtt ftt Um HMMt Mlly 

Tbt' huntati miiiI iu art, a« wril tut in rtChrr firldti. h<\* 
turn il^lf away from wtipcr^tit ion and uarruw «*nvin*u 
iiH'iit*^. and liiL-< atinini'd a knovrl«'\l^(' of ita hi^rbfr 
troal. In thr U'»;iniiinir 4*i\arwly wnKiial, later «u|>»t 
«pirituul. tlu'»c ui>rki> of jibntir art. nitboucli niaiiy of 
tht'iu to ihi« <tav MTVf till old, huiiiblkt* p(irpii»«ni aiiiohi* 
utir|vi]ir4<il an>[ r>lviJii«<tl ]M>Mpli>fi, liavo finally roij 
ipi**?***! Iht* plfu-f which jn^tly bciijUfiw t«» ihMti Tii^y 
taffxt' til ^'liii ify ih«^ ^fiikihiUx worlil and to M)ti>>iiiihjD^ 
tfiM ^tipi-r»«-n>o>tUi> Olt'^r^innlk'hi. In orihT ibaT Hff 
■'Va'fs Mb*'n' m ltJt:h«'r rlvihrnilno may iMTopy a Uffl- 
iauit uwdfai*' fMMit Jun totwcva wi«M« Mid reliicfau. 




d<K'iink^rit4 of thi* pHiiiitivr tini**. A th<Ki*«nd ye«r« 
Wri«rv thr- tini*' of lli.rotloiujs tin* ohh.nt lir('»*k 
bMi^riaii Hhi>*f Wurkff hav»' «N>inf ilowri tti iie. Myi*»^ 
niriiii 4nvili/ation l^xiriMfiml In itr»»ei'M And •Ttinplfled 
tii*-M*x-<>nd pn-lirninnTv ^rn^-^ i V'or>.tnftoof litMrorn' lift? in 
Kuroiic. In tlii)i pi*n<«l ripf lo'd th** tlr-t irrmt friijt of 
tlu- bli>ijilliii: of ' 'rifntftl iiiflui'tic*'*) and klurufi^u na- 
tKM»al fori-.. ( VnlkxkraftK ThM after ffTfcift of Myvr- 
nit'fin i-lvihi;niloii wt-rr f»-lt, not .inly witlilu th«< (MMtfiiH-'w 
vi *ir*-cf-*\ btii fur iM yoml th^ ;h;h to which IIm'V t>TD- 
iM-rly bi'loni-.'.l ; tht'v run U- rli-arlr ImciHl ercu to thv 
K**lt» ff 11m- Ia.**! ••^•ntiiry b4 t<i.Ti' ('hriiit^ 
Th*-' f«' li biivi' tw.'t tid»M»«<l bv the II- 

tnsttlrie a^iloiitr fruni nvt-utlv po^iiixhr^l work by 
Ur. M. llo*«W^ 0»«oiliitiwiJ tth". pn liiNiorir IHvisUm 
«/ -tb« Hoful MoMitt uf ^uLurul U»i*Cury iu Viimtia. 



In sacred Kpitts where enttwhiU' world fainntl «aiK-tunrjm 
wt^MxI. Nuoh pi*'re5 are. for L'lainpli*. found in Olviii- 
pia. 

Tbankn to the rrriv<N| and vouni^ natinri.nl i;4>nin9' 
lA'olk%r»'i'»' t of the Uiv^'ks. tbi* at! of ihf Mvofiiir.-»u 
(leriod )jur!<l« Ibruufrh thr 5.tilTnp«N of tlx* ni'lu'iiiittti* 
art (end4?nry with the iitipiraticui of a n^'w, hitcb«>r lift*. 
In lulditiou tn the pnxlm>tion «kf iiniall AirurfR. for th4> 
nioat iMiTl dfiHiratire, in wliwh, ii« In lb#» if»'Ut4-(i .irn.>- 
iiirnt of TiK. to, tlwrr ifli'iniii^a rt ]ti:K>u« i-tifiiLUttHtliau 
the art of tl. ■ : i [>; -I io^mI r/ipli-^* <»| M9M 
MTtive lift', -f I I it- t i .ini>.>t«. and tlH> lllKa^ «tl 
M-nt(>d with iiT*'sti i.H»lih.i."i.s Pwt?dUui, 

The KPiiiui'trlf*^] p«ti».| tif in- 1 :ii r . \ - . -1 1 1 1 1 .1 i^Ji 
the nrnturi*'*. frtun tiM- 4>Tlinkri' j ■ t : .h t i if r i i. M . : i . ui 
U'tiHifuey to ibv birth of a uew "tyje (.>rteii(AJ in IIm iu- 



TBB HINKIUJI. MtaoVKCW OF CUBA.* 
By tumvxiio CAvmA. 

Tllk niiut'ral rf»'>uri'e*' of t'uba have :^Vftv- twvu 
*ukKirtbnitii*tl to thi.- .-i^rrii'iilluraJ, and lli" -^l ii 'i ha> 
not bn-ii i-oii.*iiU-rrtl a iiiitieral country, in ticct. the 
, <--iily fii'trt«ii% wbirh linT<' ln-«-n workfil lui a eoiijrii«*r 
I t'ial M'JtIr bavt- bi'»-ii tilt* inm iirri". Tllf develi>ptnrnt 

i' Aiieh ri'iMiuri'o Iia* bfen liirub'ri'd by tnahwhiiiniitt ration 
and e\i't'»iv«' iikxitiiim. which har*- prevented tike m 
vr«-tiofiii tif eiipiT.^I in nilijincr workf. 
Till- iioiH raK wtni'h hto] biiMt iiKMrti or U**)* tmiMlMitjf 
niifu'd tn *-nl>^ tip to tUf ontbn^k <i| th» Iftt* fWO- 
liifliin JO Fi-t>/(iary. INv:* nt-rt' t t^oHHnwing ! 
1. Vxe-hiiltuiii anil iui«i*<IViJ Wla- 

ii. I ^ -t ' 

i >3*touuitnte, 

'j. ii..|d. 

I. TIm* de|H'5it^ nf hvdnx'iirlw'riH. nt^pbalt, anti niino- 
ral oih art' at^-utidaiji jii^l 4^ 4-\<*ellt>td ipiitliiY^ iMiih f<^ 
fti*'! aio] litzhliiii; fMirpi>M-> Tlif\' art' pri^f-iit in van 
oiiN <«>nditin||.«. ^H>hd. pla^tir, ami li4}uid. and >4>v*i^l 
tfiprTlf* Itaif iifllriitiHl "tlM- *'ii;«t('n:e at a trrt-at ilrpHi 
of Vi'ry liiiht (u-tn>lfnui, tvr naphtliA," t>f Ibe^e. 

liow« ver. no df^tlint*' in vov^rtcation!* haw ttf«'ii made, 
nor •eiiTpely any t-xaiiitiiati(in> l>i'yond t-'ifb a»> an* itiri- 
dprital t4t a very iirniittivtt »ia^t' of liMlu'try. On il>e 
Mtitt'iu^>ft e*i.'»i4', I'roviuri'tif Sjtijtji 4 "Ura. at n icM'ntion 
n.-i)iM*d San .luaii, Itorint;* Wfrn inatlf lu IH^l which 
rfi-nlio«l iiitii>ei>vi*riii|f. ai a th pth of li.'i meter-, n tl*-]M>- 
Mlt i>f luiphtlni u( riTia..ri|iiirir> purity, (^'jurle?-*, tran* 
)uii*>i)t AM WMtfr. inflairiioitblt'. K'.T»'iin:no rr?idiie afn-r 
iiinittu>tioii, iiDil of ad4'r»<it> o| " T.Vi, whieh i'on;;» itU-«l 
ut r« i*'tiip. i;»tijre ttf Kt C . ib""het| a^pUaltunl nndtio' 
fi-^h -* 'tt-ii u'!(.~l: wait t»o v.ilnl rhaf it» va|Kir ul onh 
I tr \ T. II , : - ■( It 1 r.' I . t(|.l be 111 ihred a* illuDiinaf intf ^n* 
> t w rr 1 1, ,1 -- It- .1. . II n II- III aitdoiietl alli-r tin* «o»k 
itjt,-> ImU re^rht'iit ath'pih id l^V.i ineterii, nltlioiiifb tlie 
supply i'unlinm-d at that *b'^iith. 

A ui'il ^iiiiiUr to that of 3lotiiidM» wa> ibK^Afred at 
ItJi^nimillii^ ^rl•^ tni'i- of >' at.'iiwji*. fn^m u hioh. out uf 
a Mtum* Al a di-pllt t't i.% nwt.-r* iHfi fevti. ti»ere u«e^ 
flowt\| n AUpply of <n Ittvr* i ItS 4rtlloii>> dav . TUto 
alM> luw nevt-f'b.-*'!! fiiribef cxplort^l or wofke^l. 

Ill th4' ^niii^ piovineo'. at v-«frfly a ttlhiitieter fnmi 
the iiorlht^tii riiji>t. tln-r^- ^-lihtn a th'piuit 4>r hiruininntM 
^hale imprv^iiut^Hl wiih H*phalt>int ttf a liitrli deirriH- of 
purity and in ^reat al'Uiolanre.wlHve wiirkintrn, tlioiif;!) 
favored by fnrililieK of tranri^^rtnlion. )iar«T aliin l>i'«>n 
a^<aiidnnc<4l. Hut evi-n at l>ie U^iv cd ('untt-naft. in tl*** 
Prx»vince of llavatju itnelf. there fiait been fontid a »iti»li- 
btr tleptwit. Tbi* latter appears from route in fxirnry 
ntonnAi* aihI r<*ral i ndMsldrvi in it, to tie of coiii|t4ira- 
tivt'ly rvi'etit j^^ilinflr 

In Tto. r^K-kK ni.derlyinK n lnr<rf extent ot the bidlioti 
•-•f tliin bay are irreat iiiiv->e« of M>-pbiiltiim in a t<qni^l 
-tale, havitttf in p)a4'<>>( a lhiekti^(< of TO fe«'t. atul unait' 
li(i<-* of !ht« have l»et'u earrifd (<• imtrkei in New lork. 
wlii-n* it waf biijhlv uppterinled for It* itiiDly. and wu«< 
■■old 111 pne*-* viiryiin: fri>m i^HMo |ier um. The 
«-xpii>italii>n 'if the»e d«-|Kii(it«' ill thelay4 r*al *hnlh>w 
deptiu.ww btfipin vjitb eunvMrfmbJ* naefM*i»i bst ttm 
euterprlMiiiiBimlffh«i1 fbrvftut of MHiiw. ami mntia- 
aHr f«llac) mtlfvly chffORffi IfffUttClv* |iit«rf«mio» ht- 
trvfinble in that country 

AigibAhiim I* bf found e^tt^nhlvely lit the PniviiMtc* 
of Ifarana and VUt.\T t\f] Kio. In the former there* 
ape lif.nif unrke*! the uiin*^ nF T i.i-l ai ' ^.^nta 
di»>ti«(it \Mx\t a l*-airup tiv rwii fm u i\„- h.iTi.-i.r of 
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Tjina, Thv i\epoh\t» e<inloi(«d are ciiil>L-dii«il iu tbe 
cretAC<H>U9 luarift uud tlif itfrr»«iiliiie» wliirli art* Di«*l 
with In tlktf uortbtrni dbtricUi, ltt« strmtii niiitiiiuc evitr- 
rally N. W. uid H. E . in veim of about « lurltrm. The 
luattMial U mrtliy and iaipurr. hut ^ advaiitat^fousl}* 
utilitoU as furl in eratnt mtai nrdinnry ^tovi'a. Tlur 
luiiivral i> wnrkf>il in a very <?rui]r iimiiikcr. in Ukt npeti 
air, and «innll (inniititi*'* of nrtidiu-t haw t>i>i^it *tx- 
nortcNl Aniiually. In I'iiiar iM Kin an* ihf Citnax and 
FonMiAitafl cUw to t|it>MKiy of Mtirit-l. Tb»»**» 

iiiin^« are iK'table for tht-lr the v»'ll^^ l)^inic IW t^^t 
wid«*. And fnun 45 lo W fw* ^U*** p. Thny |«roiluvft nv^r 
l..ltN» tons anunally. d4^^tint^l fi>r tti45 une of nearby 
|>lantatl<iMu, wtione t*wuMv co>iubtn4t in working the de- 
IKMito, Ibe (»(MTatiotis all beiiiK carrint on in th«*>)M!ti 
air. Asphuliuiii, or "('ba|>aix>ie," a« it i* callnl fn tbe 
country*. iN ri^ry ahiindaiit in the VncUa Ab^J^ Wbm 
it ooDinionly oncum uprrad on tlte croiiiul M II lliw 
\>vrn iliKTiiffiffnl from thu rork*. Th^rt*' arr maity 
vtiialkr wtirkiiifp*, aninnf; thrin Ituit of Santa K(th*iia. 
nt ItahiA Hnn^la, whlrh dutrirr enntnlfi* nnworkfHj d<*- 
|Hk»]|« nt an aitphaltiiiM of 8'*^t hrtlilatvry and iMirtty. 

Copper ha« Ix^n i»tne>L 04k a Urfcer Kal^ (nan any 
nth»r of the luliieml r«iti>uroPt« Cuba, partkidarfy Iu 
tlie l*roTlUL'>^or 8anttajco dvf 'nba. The town of i.Vbra 
Take» it» name f rum th« adjaeenl niinev. wbieh aere 
W(»rktMl by a cor^iorafjoii known as tbe " t^iknwJidiido." 
Thnc* inin«« werv liiscoVenMl Bboat thB KlUMto of the 
Nixti^nth century, bill thatf Worlcidip MA pavi^red for 
it-Mdf by thai S(NUijiib Ko^"m*nt. wftli til* fm»H 
■iniidy of ipvincUiffni nvp^r to vartons eontmeton, 
Sub))pf)n^nt to attorr nioeh tribulation Mint 41- 

pf n***. Tbe 4'^niiolldado Coin|kany dtHwr^r^d mhu* lai^fe 
lode*, and tlitu not only gave that ^t^rprlnv a icfeat 
iotpetcia, bac mUeo «tluojat««i«<MQ|f«thi^^nt«rprb««. <mi« 
of whirh uadcriook tlm 4lHve4o|i«de4ki of a uumber of 
mines uudfertbt owocnhiii of Mi BoiriMi «yndlattl«^ 
wrth a coital of tnkjm, and aaned cho MoitlaiiA 



hare luid x» b« ftbaAdouMl tiiBikly 
of tranvpoiUttajO I)M ptU* «l 



b«>«MiM the <«><>t 



coital of UHLOttlt 

• of Oobiv, of wbfeh th* nuwbint 



0>tii|Miny. 

Tbo lutaet of Oobiv, of wbfeh th* nuwbinerv and out* 
gyygiiWfO dntrwfM bjr tbo ii mi tgwHii durins tbn 



tIbHl T«ii Twn* Wor. wkd Uw workinfrs wliolly 
abanclcmtd. w»m 0HlM«qa«itl]r acqair«d, diirmt; iit« 
racevodlnff lotMTABOum of p*»ar*. by tlwi Cobra Roil- 
foad Company. whTcb wwrirftlcftlly af>d«t^K)^ the pm- 
*4ttAbh*hni«nt of th^pUnt. The company oi>n<^rrueTed 
Ave iron brkiicea. equipped the worklni;;* with tram- 
way*. rolling Mock aoJ loooiuociv**. Intj^orlitii; theuia- 
toriftl rM)Uliiit«> fur the puruow?, but the elTurtH thnn 
pot toltb retualn«<l unpniduetivv. anU the enterftriw 
Waa pnuAicaliv ab&iHluurd. noU-ly l»«>canw of the ub- 
•taOle* (--reatcNl by tlw* a(lmlnt<itrati»n. Tin- eipluifa- 
tion of the min«a has dwindled to the w>»rkinte of ttui 
Cjkilicicp of tbfl early rich outputx. (Kh4>r vviim are be 
itif; wtrrkiHl in a morn or Uwt (irimitive way, utilizing 
tbn wat<^r« vhleh flitnr from tUm ravici<t» *>f forai4tr 
workinir*. pmcipitatinK thn em>[tt>r by luean^i of iron 
ami thii* nbtalnlnn th« copppr in a r«bu«>d fttnto. 

The etiprtferoiii Mn«of 8aiitlii(ro dv ilnba*'Mkbraice« 
thr*e divisions • tlie dl*tr(ct of I'oney. that of the 0-aii- 
to. anil thedlstrlflt of Oohre. The two former reiikalneil 
unworked ; the owners of the rulnhii; rtyhtA appear to 
be> cunleut to |>retierre tliHr franrblAeit «wal(hij( b<rtt«r 
(iiue«. having aiwureO tbemt)t?lvm uf tho OIMMIOO io 
(hHr PODcrmiion* of vHna of native OOppCT. MAof lt» 
Rulphideii, oxidett, and ullver foniiM. 

Aeeordini;;: tti'- rrport of S^-uur Haltarain, "(juit*- 
•apvrflrial li. u-^ Im >'e diwrlcMed a femitrinuuH rtd;rf 
of ft nietjim wuIe li tr.kv,-nwNl by reinn of co^iper Nulph- 
id«. flopp^-r oiHje, ciirlxniA: i- 4M>p|M>r, eop|>er pyrile*. 
an*] iiattre conpef . rV'l cIm m-idn rirh in luinenU cmmi- 
tenc#, Aiwi whM: nr Imrtuntam imjlwhlv jnioKl in a 

>t »tudy 

hOMI «kf 



ovvr but a 
abl. 

5. <Jiitd, which abimnit* in (be f^ruviucrs of Santa 
Clara and Santia^ di* I'nbo. ha« not up to the pn-^enl 
time alTordcHl any ntntribntinn to the publiu wealth or 
general iiulu;ttry of i^nlka All the varionsexpUirntion* 
anil indiv^lilnal nnMpMitnir* whieli havi- ch*nuMu>trat4-jl 
tlu> pxi)>tencw 01 Vf-iiift of thlit metal huv«> r«^nlt>>d In 
nothing, fo' lAt'k of cHt>ital and meauK of o|w>nition, lit 
tb« i|if>tru!t of }*lite>'ta>, ixutr (tiiArac^buya. cbt'^rM are a 
nnml^r i^f iM^?(<»ral "ItcN, In X*^'* exploration* were re- 
new<)M| r : .h t- n;fine the extent aiHl depth of the ir«.>ld 



to^lefe 



prodiiot'd. imH unlike tho^e of th«> wild Illy of tiw 
ratle> in fonu ami i^Aur. TIh- tltiutrtt mv vti»lte4 
fretdy by flir-:i and bot* in our ^'arilKit*. hen^ nt hoiAe. 
and are fotlowinl by nroid fruit* iilM*iit ibe N'ze of « 
flinall olive, the Kkin heint;. w||i>n rl|««.-. pale >>IUkW. and 
aih'd with Boft piilp aiti] M-^d* Tri*- flavor of the Mift. 
ripe fruit* i>, by >».iiiM. Vfey muc tt iiki-I, Ibuiiirh ollHfm 
do not carii for theni, 'W* rue, tlM'v i;i'«te like a fNtin* 
bitiation of tici-i.Hrln*t a>id pli*i-ikp(>l'.\ with a davh of 
m^'lQQ throwu io.oiMl wb«fi I Mtf llial IK b to maRt 
oib»r BEOod tfoit wboiC fiioitafi MlMb iiibrtJfeim m to 
otbffrffood vefMobiM, my utMaEbr bo pnHtjr 

clear. 

Haviiitf read of (he Salpichruaor Wtt]mmia» MftI 



fitoabtiya. aim! aocordlnic (o the re|Kirt ; fnillitiK plant Lust Kftring. I went to a (cood dtol Of 



■ if i'n.j«.r r^'Llphlde, a* nuw-f'- - 
1(1 1 iif^ '■■( r^i * -indad. opfli»»d :ri 
>rt''« ;ui'l -lUiet*. aud of ^h** jaJtAoeinri'd Li.:ti. r.-.la," 

Iti III'- l'ri>viuo* of Ifiiiitii i itii-i iindiiti: i-.iM *»»»onii 
Iwis.' iu~r, Kjrea allotte^l. inirKi i^ it M j ja- ami at 
NitariiiTiui. whi;b ii*vv L.Tti -.iiH'^EicUJ/ ^^-i ^.-.r P|- 
naliy. ili.- fViviu f< M.it&nia6 a^id <>f \''ir.<r ■[•A 
Uio, con^i^:•■rll'llt* i-cpiMT .t''i"'B(l;» have l>et--': rm m;, 1, w,^ 
mininfcof wbic^h, occ^^^>uaUy attempted by vkhuv t-^uUe 
worker, wan alwayii very wkmi abanduu4>d. 

il. Iron. — The I'rortnce of Santiago de (.'uba hau tin* 
fl]^r. f%-%t<»f^niv^ deposit*. N niueromi luiuitiir conreKvioFtt^ 



made by Senor Saltaraln. iMlniikireituiueer. lhe«e Inveo 
ticationfr Jndiuated the eiislenceof three iliHijn<.'C Uxlev 
Bui (be wutkijiini beruu were voon abandoned, not 
only for lack of ade4|nate meauH and appliajkce*. but 
by reaaon of llt« revolutionary couvulBionit Hut began 
in IHiia 

A »imilar fate befell th» miott of l^a^ MeloneraA ajmI 
of Kl DemnnAo. in tiMi MUDO |tl«vlnie. ntid thofe of 
Holf(tiln. in thn Prnvlikcw of Bootlaffo de Cuba. At ll>« 
latter placi. aa«ardiO£tr> tlie re|>urt> of Seitor Kentan- 
d«t de t^^CIVK of Leon Owcu, an Ei>i;tifh miuinj: euffi 
neer, and of oth«r eipert*-. there e»S»t a number of gold 
de|>o*il«, nmotijc them that of Monle Verde, in th« 
tntayavalen MH^tiuo. where there are three vrino (hsl 
Imve been worked In former penerationii. Srv«ndr»* 
■ttabM of aiM^ot mirklntc bare indicatvd that thM» 
depoidtft wore nlMd by tha abodjhoMk HmMm tbe 
qoartc veioK rpf«rr«d to, thpnw ar9 to bo fotiDd bi (be 
bc^ttoiuii of ravine* and nnotiotalD ffleoft allodia] or 
plaeer dennaut* of ({old. 

tKher UineraU. — Mln«» of other luttiembt eiift. 
BixiT kUocuffton di«U»( from Sanilago de t'liba ttii^re 
!■ aCPBUPi of too inlnomi ottos •pmad over an area of 
aomo 4.000 aoroa, ifao piopffrty of Doa Jallu Auridi, Uie 
mfaMfnl from wUehoonuloA *i por oeot. of Inm ondtt 

Br Qgot. ol MongMioe iK Thoiedepoaltaaroiiotwortiied.. 
moolto It tbUDd In TmriouB depoatu in BonMn» wtaore 
It faoB btM diBMOorad In •tnla in thortrtnii tmnltfrinc 

UW OMBbONk 

ChrMiw troa li aim to Im IMind In Um dMrkI of 
Huraeoa, whero tbno mlnlns ^olioii bavo bvan lalten 
Mp. Tbe anaJyitb of tho nibHllI from tli« Vatbourat 
mine, loade in tbo PmHm Mmol of Uinoc «bow«il the 



trouble to kvI pbuil*. but (he Te^ult in ix>t V«ry i 

Aifitic- The plant Udonfpi to tiH< SolanocKot. and to ia 
a relative nj tUc |»otato, tomato^ vhlll* <*lfl. A* to 
KTowtb, the treatment u^nally (.•Iwh to tixnofOco ill* 
door* Miitjt It very w*-ll. and wvtind it (ruitn in<«t freely 
when pot tionnd or t-tarve*! a Utile, and llir tmitm mt% 
looAt froirly in the oppn air. or wbe4illi«aatadbaaiiabEojii 
aoee« to the IKiweh*. 

I wnd you frtiih «pe«-imeu« Hbnwioff flavor and fmiti 
aJw* a *kelrh ofu Ili'Werhrfr and a frnilhiK spray. 

After having oblaiiMtl j^lants from Italy, a^i welt ag. 
from n Ixiiidon nurMry. I wax a littU) Mirpri*^ to 0nd 
tbat tlw plant bad l>een ffrowiujc in a etmior of tbojBA^ 
den Itor at least the but t wnty yoam. fhioe or twiMk 
I, it »pntad ao uin«b tbat wo bod trifd to dl|r i> ML 
» MMHa ond otobHw iprfod oo fMt tbol K miimy* 
_...«iod, Aa tbiwrMupanton n dnprMibttciilM; 
bDwvTtr, tho ptant ntn» all to etalln ond faato^ mmI but 
rarely hw Ao«N«or frottA. but loBtyoor n fotr indta 
Tire proiliiQod, owlotf doubt lew to tin boCoMtolL It k 
juAt worth eulllvntUMi as a boianlflal«MrloiiU3r»bnt,iM 
far aa 1 mh om» Ito fhilt will MVCT bteomo of our 



ba» im 
fBOpproiod, 



iMiaoenmwte vntoo.— F. W. BurUdgo. to UotdMBorM* 

Obionlolo. _ 

HOW T-j i]H':.\T]i-\ ruKtMOl'S STONBft,* 

By liKoi*01Ji C|.AUKMo>T. 

TllK tcreataat dtffieulty b* frwtti*?»tLv exiMrieueeil bv 
prci*.pc<>titr>Kand others, who have uul haii opiKirtuul- 
,f handlliiK prtM.'iuutf t>toiie<< in tite raoKb, to dlo* 
:ii vrur-li theiM one fr<»in unoilter. ai»d dlaorlmbiat* bo» 
tween gftun of tbetfrt^levl vain« 1 



irmcnflo Of obfoaift oftldo to tbo oitobt of Morly to por ' oowparativvly wonbhMk It ii a 




KKV PRUIT-SALPICUROA RHOUBOIDKA 
IK rLOWKR A3n> FRUIT. 



III 



Mi 



n-.h .: 



i.r.-,l i 



In 1^11 



p; i:T< m |>-, I iHd.fi I r.-*f : 1 v-*-l v, (tiiNi I ji* c ■ '.m: 'I::!-.! 

whfcii they t't-'tn*'!' . ^m:*, m: nil Th.-^i- (M»ice«»i<isi-. . i-.v 
three are IjelniC ^.tij» ly '^Mik. i, and these i > :n. 
Atnericaii owr|)or«tipiti irn JiiTn^ua Iron <'*niiT: .iiv 
Tniii coneern hafl uttdet't^va ori^-nUton* of jrenaiin; 
importance in the mli>eo nan^l Juraicna. not only an 
reffurtU the mininj; ilfielf. buta(»o tn the trant.|tortAtlon 

of (lip Jiii'Si'TTi! t*i life ffwt'tf ftft't »»h(^»t^(»»tiit of »hfr"r>w 
at tht- ujiiirvr--. K:-r rtii- ] i-.i r-| .0,.. r,\ 1 1 ■ lu I. h,. v,- r^^ . 

at a i^i.r.r L^JilitHi v^ras, ou Saus^ag^ . w htr*- the 
h l-Ki l.'il mtn TeMT-lM carrying abuu' ':.'>*■*'> li-rjs. The 
•H ■i '-'S .itTitinetl by thiit onuipany, wl: -.- '.r.'imt ha5 
iTTuwri fmm ^I.TIW ton*, inl'^l, » li. iUi. wiii Um», 
in I»t*3. Btiinnlateci inr .i.ij 1 it -n |-..-.- .mi iar ■.■ir-rr 

priM^ itt the distrift Siu.rui^T. -li' 1 '<.]\m 

A nuiut>er of other cnrpt iratjoitH bavit kt^iti orKana^od 
br foreign ca|)ttaJ, i>ot*bly the 8pAnt«h Amirrirjin Iron 
Coinibaiiy. which U»« nndertaken the Imlldins of a 
railrnnil 'of « kiloiuetem lenjfth to thf mmth of tl»e 
Jlaloniri, aiHl the entabtitthmeiit <!t . i^rin- ui-d other 
works c»f au artifk'ial FK>r( at th ii 'iml il>" Hkuk 

Irun t '-oinpiuiy. whieh tiatf be<ntn tlie -n^^KiniCof itevr- 
tnl iikin«K in the Kroiip of Arroyo d« la I'luta. Tbe 
total cTXportation cd iron ore from Hanttatfo. sitttM* tbe 
luinea were openod in 1AH4. hnii been upward of '3.*0XK 

4. Unn^i'*«« alfo l« extren>ely ahandnnt In 8antia- 
0odo Cobu ; numerous claims for the nilnlnir of thix 
lllnoinl imve there been locate*!, and a few of them re- 
mnClj pnt into ofveratlon. At Alt«i Honfco reine of 
mngpiBme dioxide (pvroliittite) are develu^w-d to a am- 
ridOffblblo <Ttrnt in reu jaMper and fnetanwrpbie fonna- 
TIn^ mineral nite* of Kanta Marcrarita. Isabelita. 
ro and other UK^iticii, have revealed hn^Kirtant 
^tf. though but »liKht efTort hiui bern (Oven (o 
dwoluf* th4*ni. The iimmI notable wnrkinjr» at (hr 
pnwni thi)« are lho«« oi Crln^to and of Tonipo. 

In general the manfraTveiw lieponitii ari* wnrkml by 
ptonioWbik take th^tn under the bwe from the pro- 
prfurv, pnyJiMt a royalty. Thiu (b«> niinlne proceed* 
onntrMjii|r«Bale, betDi^ furtWr re^trlcrpil hv fhedlltl- 
omwtn tooaMortatloo, whtcb Ik mostly by niearji of 
itortiBmiiHtoinbilomodi. Maoy Important mbm 



l> mil 

ciiliti.^. It i* verj' abiiiidant 
:it \ iVMcito. there U a f 
'■> >■ ■ ' leml ore, and two otLi r ^l'4■^ - f tij^ nuii 
I I B **ine viroilty *Ih*w vp'in* of Mime tV* - fTit m e 
t lih in the dlMrJct of Kl Cobrr, preeici. t i f Srv 
e U a deiKHiit of arjEenlderon* lead 



f mineral niinkflrouN mtnani; Kiiidr<t by the re*n|t of them a]|, aM )t often haptMmH 



, aM of whieh remain nn- 



I0i>acre«. (>f thl<t '^fft'"* 
claims have been 
worked. 

Of a9beii(4M. two mimuK cnnce«ilou bavo beeh 
K-^r^inted at Mafari. both covering Ito heotatOt fBOO 
■•vrfw). Till* mmrral also appears bl SVanoMMO at 

Holfniin, in the Nuevo Pototi siTine, 

The granite* and marblen ' T <' have also beeti 
worked to a Itmitctd extent. In n Ijtieeiit lole of 
PineK, off ihenouthern roant of the }*rovhieeof Havana, 
the <]narryinfr of «nme remarkably fine marble, both 
white anil vpm«^|, wa^ tindertaken. and the prod uel wan 
refrnnteil by exr>erfa w equal In quahtr to tltat of Car- 
rara and of Mexico ; but the eiit«rprii»e failed ahikfisit 
in lt«lnciplency fur want of laborer*, a* wellanof means 
of carriage and of traik(it>ortattofi to tnaxkeu 



iv't'il ' rt-li.i.'K-t' w tiiit *'r ■.i].c.ij r^:'l<ir iL« .1 of a preclnos 

li:r:i t-tni,.-. ,v~ l:ir-n- i-< n-i |i-r.|H-r-v iji.riLr;il \n y.y.i.u whlch (h 
]-rr* -I lii'kn- iiii'i iiiri 11* tliitt o( tntiur. l-'or iUAtaiiif. if 

t :m ji ■.' i.r I .(• n-ii. It I- II ,t *>f nee«-*Kity n ruby, nor a wbii«t 
i-r.-sl ''r-M' II tJ iii:i.:i;i.l , ill. >i there ar» vi^lliiw Kappbtre*', ifreeii 
i''.fr- tiiamoDd*. and titue »pin»lft. In (lie iUiitcno*>U u7 pre- 
.l:L,,riauji iil4»neii It i* advnuibln nlway« tn apply an man)' 
me, different terts aff ]M>»Mb)e to e«eh «peclinen. and ti« lie 



A NKW PRCIT,^ 



rr.\% i'l.'r om^-tokl the late Dr. Lindley 
I' tiiniiv £.{jt<ipndid edible fruits iu the 
viMt. [}. "(Hi. yeH," itanl the doctor, 
f V ir w sf ilM^ni are worth ealinj;. I Mip- 

,is It riniv m !<iieh ^.mitn nn one j* reallr 
.11" ;i.-tn.'il rr--iil. urn] ivii ivi'.iiiil tr:al nf 
.1 !■! "'Kiifr. < " r. ltlvi:l■:v■^ nil? 

kIkIi f^'anlenn, .1: .i:i> mti*. 
■w the (foow^hrrry, r.-r .■vr-n 
wn h€Hl|eerow« aj,*d flt Uisor 



A BI'MPlEi I 
that then* -nc; 
(ropUH he 
tartly, " hkii v. 
poete.'" He th''- us it rii 
eonvinw'd wiriu.ii' i.- 
the much ta k. 1 i t 
that It w inut worr h r 
a n*eful fruit It mil. 
rnnk a lonu way <l'iw 
the wiM blackberry 
lai»ee. 

It 10a native of :li" Arr-irm*', where It formA^pread 

ti»K ina^-ew on l! *- iiiir- h-i' ir^«?ftd p»n4 fntlti^ very 

freely. The plaJtr I -rn;' ;^ 'l-HL'vliru-. j^r. .-r r;vr,.^ 

ma»9. its lleiuosf -f -■tn- n i^.- -■.■r w 1 f'l ki ifr 
munde^l or uVate leavi:>(«. and In lite axils of 1Im> up|>er 
braJH.'hlet^ liltle wliitt;, sulilary iN>ll-Nha)NHl flowvrx arr 

raMnboMok-aikr*. la Honk. Uail. J*m. •< Ik4., 



1.,-; 



• »4totokfn 
IMft.M|dMH 



that one Is a[tt to b« iiilsletl by the appliculiua of a 
»ing\v test. 

MoiKi of the precious Ktoneit (opal and turqnoin am 
the except toil* I are ^T>'Htal^ t)f rare mineralitttoeurrliiir In 
nature hi more or lew familiar (reometrie ery»tallin«f 
furms. which are claxvifte*] b>' miiirraJt^riftn into tux 
•yatetun, the study of which ooinimwii the Mrlenee €>f 
ery^tallof^THphy. Altltnugli a kiiowletl4,Ni of eryiitalhv 
praphy, 4jr Ine natural form* in wbwli entnialu neeur^ Is 
of the utuinnt value in tl>e Kuenensful dii^erlminntlon of 
roiifrh prerioiu »tone«, it in not a finl>Jetfrt which ran Ite 
easily mnnteretj. or hroiucht into prnetieal n** without 
conKi<leratile applteatlon antl uludy, The reaaon for 
tht* to ohvioH*. when we cnnMd»*r that, with the ex^'ei^- 
tion of diamond^ and a few other ireni*. eryHtalllxinff ta 
the *'ciil>ic Bj'Aleui." preclunn Htone* are heldoni funiMl 
to eiblbit more than a I race of theiri'lianielen<*iic> rry^ 
talliiiefoniiatioiL. whieh fact Ihduf to aeeMleulsal soma 
remote period of their eiiwleiuH*. ruticli ttJago wbsia 
immersed in rivem anil lorrrnl*. etc. 

Tint naturnl propitrtieii of t^'tw wbirlt are mii»l eiujlv 
and moet iinlv»nuilly u>rd an test*, are thiMe of hanf' 
news and fifw^f irte irravlly. Ky tin- hardii«-M <>1 a tftnit in 
meant lh«« jMrn^r whieh it pnik»e«M<s ol reftititirii; ut>rm- 
skm. Many of the hnnli'Mt nimerat!* ean r««ii||y 
broken, frnctured.ttr rhl|t|wd. tlw.njrh they eannni bo 
Bcrateheil ; thm> a very bant bIoihi nmy he a v*'ry iirlt- 
tie one. l>iamundr<. emeralds, Ofid ylr<->in^ for Inolaiinp, 
have often l»e*n injured by a blow m a fidl There t$ 
a *eale of hardi»et<-<. devi»«Hj by tlie mineraloict^f llobH. 
consiKtiiifT 13 minerals, which fonnt* a nHToffttllnl 
staiHlarcl to which s|M*i'imrns under examin tliuli lliay' 
1m> compareil. Tbe aoato Is as lollatta: IHaiuoihI, 
«.ipphirr, V : t^tpaCii; qnaztx, 7; Mapnr,fl; opalltr.S: 
fliiompar. 4 : ealoHiv rodi «nlti9; talo, I. Fnm' 
uient* of tlieaa mlnoiobs mitably awunUpd In Uttlo 
handltMi. tkw^ applM In aoooMoion to Itao (mo to Im o» 

• AWMtereiddsiNtNtoam* WaliV WMiC 
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Aminmi, no m ta attiMtipt lo »ernti*ti it. Wlim irrm 
iM*iih»r ivrmt<*h«> wtr in urmrrliPtl hr mny lunnbtT of 
thr iii*nl«<, thc^ tu'Q st4Hi4'«> UiHV Im) <^Hi*lil«>rrHl nt thr MlIlN* 
liAjtlntw. Whrii It »irralrl»*> IIm> »nrt4*r iiml t» MTAtcht*)! 
by th«> hnrtli*r nf twn ti>?(t ittiiii*><^. mhih' iilrji nf it* 
tioii kwtrwvM*!! llii*ut MiAy Ih* (»l)t-iiiMMl by ilrnwiitjc nil 
tbrM* )i|»M'iiii«nit, with )>li]iclit |ir«>;»>ur»\ lu'roM tlx* »iir- 
far<i< of A flii«>, Hmii. luinl lU**, luul iii>tieiuic tlko iliffi-r 
piic t|(^rMM*(t of n^ifctuiirw lo i«t»rtu>tiin and thi> ttniiitij 
lirtHlucftl. Thfft 4i(Hrratiuii r*'i|ttm**> to iltiii** wtib a 
•l^ticaipy of foiit'li tttiicli i« tiiAilt* iivrftH't hy pnirUot* 
ak>nr. Tliv f'ilU>wjitK lut uf ii ffW uf Ihc i;l*iu« iumJ 
tli«ir ilrtrrv<w of hATiliM'Ki will ihttl' (o tiliu«' tlieir rt*l« 
lirtt povitLon to MoIik' »«alf : Uinnioiiil. 10 : ynpphirt*, V : 
ruby, ft'**; rhn,*»iili#ryl. « ; zircon. "S, iMUi-mUl. 7B;, 
KTueii (cnrnoC, (S! It u nii iriti*ri*Htiiii,' (A'^t, allb«Hi4;li of no ' 
iiupart»ii<N> in tli>>tintirHi>*biutf [irit-liiiiHittoiM*ff. that iliifht | 
v«niit»onK in hHri|it«>K* osixt lii>tW4>i>ii iiHll%*liluiil »iMH*i- 
iu«>n« nf ttii> Mtiiw Kliiil of icfiii briiiitcnt from tlilTrmit \ 
pAFtii of th4> wiirUl. aim! <»fti'f), Umt, «>vcii tk«'Cw<>«>ti thoM* ' 
ohiAiop^l fivtiik VArlMiii« inidi^ Ih tlH* *rtii>p UxMiltty. TltU'* 
th« toii|cht**<t tliaiiKMMU ciiiitt* fniMi Aiit>trnll«. whik Ih- 
(llMi mill HrtuUlAti «(<jfir« nrv hAnl«r lhab l\vmf trrtin 
til* r*i|Kv I 
To oUtniii ihv MiK-rilir u;rnvi1y of n »torir, IUiiiiiIn of 
tll(T«Tfiit t|««j;r».f)i nf (|fii><iiy nn- u»i*U. iu wbicli tJit* 
KTiiH rilber Hunt or niiik acntriJitic: tfi tliHr r*'bilivt> 
wei):ltt. A Hilutlcici of iuc>n*aricT imliilp In (KjCJi-*Hiuiii ' 
ioalnlr r* 8oii*tikdt'« iH>lulioii") IiiiiikI of i;r*-Hl mct 
virir. wliirb ithoiilil Ih* itkjub* U|> lo iMi>luliiiii<* 4»f mtvpntl 
cltlTcrvtit drrk«^itir« : Soliitkm A = ; snliitirtn B = U ; 
iu>liitioiir du;. Miluti'iii l> UMi. Tbift lluiil Iiil*. 
hnm-<iTiir, tb4t<luui>)vAiitA(r(> nt Im'Iiii; vi>ry |>f>jM>iioui> a»i1 
oomMilVtf, AiinClM*r *tiititl>lt* Ili|iitil in iii«<( ttvl^-n** ioiltilr. 
wbloli i* CMlly illltitpt) by titv mltlitiiin nf iH'tir.iiM*, ffbch 
drop of t>ea&in« iii«ktotf' rh** Itquui t)«>iiiM>. N'otb 
Init <MUt b« ea«i|<>r <>r iiHin'MiitHfiirrf^ry thiin thiR iui*tb(Ki : 
ho«'e^'i-r tuhiMte (b<» nUttiv iiiav iv. it ctiti im iili»mitl4H| 
by itc fl4*ti«ity ill A r**w iiMMiieiiU. 8-tit>l*<>**** ilmitit- 
ful wbt'tlier n nrit&in Kvm in uii a<iimiiinrln4> or a <^hry 
hoImtvI ; all Ibil ii ijc^-v^t-^nry 1h (•> pUir** tl lit n <iibi> of 
IUfl)t> kur iudlijr. tocHbfr witli A Hiiiall frairiMtHit 
kiiou'u lo Im* aqUAUMiritir. lo (H*r*<'*i>* «ii liolfX, If tl li*' 
a clirviMitNTvl. whirli Iia" a i«)«H*inf irraivity ttf It 
will iuimr\lialt*1y ^liik ; if il bt*^ nil twiMMiiiartnt*. whlrb! 
bo.* A siM'piric gravity <»( 'J 7. it will flotir. iit whii'b lAlbfr 
CAM*, if till" liquii* im dilui«>>t ai»il •lirrml until ib«* liitlex I 
friLtriiiriit i«4*iii<-tly iiuii(k*ti<lt-(l, tbr «liki|btftil tTftii aI*o 
will nritbrr float nnr Mink, but will miiaiii |MH<<ei| Ih^- , 
aidfl it. Tbn oiilv roiuoii wby tin* lUftbiMl liiui liol 
mnrw ff«inpmlly ail<^iir«l i% tbat, tiiifnrriinali'ly. n 
fCntat iti)ii)b#r of if^tn ntuiirs ari> Iicavht tbati iiiftby 
lt*iM4 tiidlil<>. Hilt lliiK objcrtinn tn t»t*w dmui^timI by a 4li» 
onvrry luiult* bv lbi> «li*tiit){uiiib<Nl llutoli iuiiiiTal(H^»l 
Rfi^tfcri^, H« fhAit fixinrl a «v>l)trlf«>B lolul <ntin(MHiiki3 
wblv-b iimllA Ai a Tt>iot»*>r«£iirt> far lirlow tbni of boiliuR 
watrr U> A clfar llt|iitil t\vv tlttii^K w <lvu»** a» WAlrr. iiml 
Ibv-rvfor** HiifncH'tiilydfiifti- to Ibwit noy knt^wii iin^iit«i« 
Hbiur. Tliiri ooiii|itiiiii<| 1h h ilmiblp iiitratf«»f ttilvifr ninl 
tliallium.HUi] iMi^r-M"* th»»rHiimrkablt*imnirrty of luix- 
irjK ill any dmirt^l tirniHirtlmi witb wnrin wiiivr, *•> ibat 
l»y ilDititon tlif («|iwilb' irravKy iiiAy ►w^MU-ily rk^lur**'!. 
Tlif ruf»»Hl !im«« luny bt* ri*«lii<*^l in «b'ii*iry l.v aiMliti; 
wal«r drop by dn^p. k> an to HtiM^H*iid lii »iifi>ii»>-i(iii 
jArvoou. cArbuitol«. mippblr**. ruby, rhrv K»i>«-rv I, azM 
aplii«l. 

TheoiHical pro|H*rti*^ id prerl'Mi* piton»«« form vala 
able iiH*AUHof ii]*^itifyiitv iIimiu, witeTUilly wbon rue nuil 
|Mj[ifibt^l ; and i liert* ar** wvprul tllKftfui klftd>i of i>p|t>ii- 
tiflc iiivlruiucuto of a lutTv^ir l»n.h prai'Krnl clirtriirf»»r 
wbii'h rail be iipplieil in (bit r<inii4*riiiMi. TIh* nt*>tbi>t1 
of iui*aiiuriii>; tlif vxtriit to abicli a ray of llirlit Im r»»- 
frarlftl in pnitHitii; lliruu^b a ir«'ui may b»* pracltCHd witli 
tbtt goiiiiMurlrr, an in!«(riiui4*iit found In «'T»*ry pliy>-icNl 
laboraton'. In ortjrr to avuid tim iit*cv>Hiity of rultiiiu 
tiM* •toul* into A (»risin, il i* lulviaabl*' — iififf Ibidlni; 
twoof Ibr fooct^, wbH>b form a rtHivt'nifiil utiirle'— to 

iiAint orrr tbr riMUAiiidfr of tlie >lon«*. TItt* fAy of 
i4Cbt may tli#n 1m' IrAccd thmuirli llir twonpcn fAorl*. 
and in thiA WAV rAti be mrajturiHl imt only tin* fffmi' 
ii<Mk, buc tbiMjiiublt* ri'trArtioii of tl)r»lunr. Forlbii> 
purpoM*. a1««i. the litlJ<* iufttnimrtit known an Ibt* rv 
ni^toiiH*t4«r l» ^iinpltf : l>ilt, iinf<»rtuiiali*ly, mily useful to 
MXniiiln* creni* of low rvfracthi* t>t*wrr,' nurh a* tofMu 
and letn briliiAUl ircuiH. 

Tin* diL*linHtL*o|H> in an timtnintpnt wlilcb eimblim oui> 
to telJ at A cliuior wliflb««r a jreni doubly r*>frHrtlv«> 
urtiof, tht-reby dfi'idiuif aI once if Ibc h|i«<cliueii 
l*Hitrt to ibr cnbw Rvntc-m of i*ry»tAM)i^ti|diy or not.] 
TbiH i» of valur in di-<ltnft:n*.*bintr nibifx hihI Mipphlnoo 
from ol birr Buiiivwbat t«iin>iiir ^imi**^ wbndi iiil^fbt b*- 
lUMakrtt for llieiu. and ibiM hinrnnnfht im In iilmo»'t 
uuiverftiU UNe amituu^ufm nirrrlMini'*. li kft not i*rim- 
luuuly kuown that matty trau«pur*'ni niiioTaiN, whtui 
viewed tbnmtfh a »|MM_'tr>i»cope. eniiM* 4>liaTAi'r*'rlitttr 
blaek baiid<( U* appear acrmi ibr »|«eetriiMi. Twuof 
time uiiuLTAU lia|>|>en be tbr irein '<t4»neN)tir>:<Hin aiMl 
AliUAiidiue Kiirnet, ■onirtiiuiHi ralleil rarbunrlt*. Wlu'ii 
a »1une. *ayone M>t tu a riuir. u l(M»ked at in tbiH wa> 
and fciveti tb«» rliAriLrtcri»tji> ft|Mi'trunt iti zirrou. it Id at 
one* kiMiantobe jiirif<Mm, witlioiil any further trt»ul»lr. 
A rry»tnl <d tiiurnuUior. while tM'in>; wnriuevl. IjerotiH'* 
nlprtrilUMK oiti* *>^iMt iHH'oininit rbar)(i*tl with (Kmitive and 
tb»»(rtb«r«ntl with ne^tlv« (*l«<rtrkrity. AdvAiitairv faa» 
ti4»**n tak^n t*t ibl» fiu-t by Hrof. Kunilt to luakr a very 
pretty t4t*it fur tournwUni^, 

If a mixture <>r |Mmdered r>nl h'ad ami Milphnr lir 
blown or nbakfti tlinMiirti a *«lf%e, tim |)ATiirl«**. biH'\m*«' 
«l«c1rin4*d by mutual friL'tioii. antl if It tli«>n lie diuted 
upon ncr>-vlal4d tourmaline wliirli iHlipliifr wmruM'il, the 
pijwitivelv cl»-clriri«nl rml the rrywlal aicrai'l* th«< 
urf^livvly vU*ctrill4*d y«'i|M« »iilidiur. and the otUfreixl 
altrartN thr p<»itivHy electrifl4Nl r«l leail— thuN 4>im' 
ond of ehr cr>'Htal In*i'oiih*!i red and llie other yelh»u, 
Now 4<rerv crystal of lounnalinr IkrhavtK in Ihlti way. 
ainl no otWr irriu •tour ; w that tht* iia practical teoi. 
«H wril AA a very prttliy ei|i«nuMtiit. 



A NRW 4>ol.I» RKWIO.V 

(*i>\^iliKRAni.K inten*Mt hiiA iMM'n arouwHl by tlio iit*- 
4N»very itf ^^►ld d»*|Mc<lfH in Krllt<*h ('uhimbia far rieh^'r 
than ihoM' o| the Kloiidlk*- retrton. Naiumlly. th>* tu- 
4*ountM nf Ibr t»»w llfid* wen* al Hmt rei'e»ve.| with miiii*' 
ihiulil. for nio*t |Mrii*i»ei-i*>n« bail not >ei rvi-i»vrreHl frtun 
the evil t'ffertH nf tin* Klondik*- " Ijimmii.'* Hut fro4n 
luon* rervMt and more iru9fw4»rlhy rei»orlit. It aouhl 
-erin lhal the rirhn««t o( tlw reKum liar« in imiwIh* 
bfwii euiiriri*rtite>L HriiiBti i 'oluuilna will enler U|m>u ii 
rareer «d pfti-|H.Tity. Ix'i'au»r there can ari**- ito iMJiinil- 
ary di»puleii over tlwM! de|H#vit«, an in Kloinlike ; lie- 



feet drep hr and Iiih couifHini4>i)» <iuff up gnM wbldi 
yirld«d #0U a ilay for each man. MiIIt and Uin rifit] 
paQi4>i» had arrivetl at tlie place with provt*iiitK 
eiiouy;h. but Willi inoiilllru-iii tool*. MiUt*r kiiffiritit^l 
the i;ajiAduin ituthoritien of tli«< eUiiii «|iHth lir UuS 
' MAkr«l," anil in thi*> uiAnner ibr 4li*covMry Im^iw 
known ti> th^t (ranA4liAii |K^t4s>. Nut only liait Utllrr 
diM'nvfriHl ifidd, but he bail hIim« M*rurpd' for liiiiiHit 
the rh*hr*t 4duiiii, 

It rannot,«d i-«HirM*. I>e m* vel detennliitHl bowfivu 
»ive th»>«*>icoUl de|Hj«ii9 are ; bni rertaiii it t* Itiai (|ir 
ifoUl hMiiiillfterf » more valunblr- and more |Kire tjiau 
that of KlniMlke. Tlw bank* i*ny ftix an <'Uiin* fcr 




TIIK STKAMKR " i»KA'* <M<^l^Sl^^i WHITK HURSB FAI,I.H. 



I'lKiM* ttie retfi'm it* more easily rvaelH'd ; and becaUM* 
the dijfirtniT <>f tfoUl in unarry»iu|ianie«l by the l4>il ri- 
|H»TieiKM«d 111 Alaska. Heh^n* we deM*rilH* tlir ref^ioii it 
*elf. we tball firi<l l*'ll fMHiirthinf; of itH di*rovery. 

The iir*W4 that in the iiui>erfiiMAl utiAla 4>r " tlirf." a> 
tl (•« orilleil. pild hail l»een ohlAinitl, wan flr»t reeeired 
Ml Skasrway in the iK-iritiriiinr <d Aui;a!«r. \* a rMult. 
(In* ininen« iind yaliunn (l^thernK'H who had ^•ttlnl there 
• h-MTlol the town i*ft«'r a l*-w dM>T» ; the |»«M*t uffice wa» 
Ihe only plaoe in Sluurway wherv a lininiui I)eiiii;r4:iuld 
lie ween. Hi«mi |M»lii<eiuen 4*afne to Victoria who bail 
heard 4if the discovery of Kvdd. an I who <<onflnucd the 
n-|M>rt». Iiniuc<liate]y the frv4'r uprciul ovrr the entire 
norlhwejitrni r<HL»t. Tin? 4N»rre*poiuh'nl of The San 
l*ranri«<>'» rhroiiirU* teUvniphi'*! Ut hi* iiA|M>r that he 
hiul ii>nviijc«-^l liinm-U thai iinihint; hail rh>«>ii exAtfiri-r 
At4*d. am) that the n^tw fpolil flct4l« W4Te full of proitiiM* 
Tho diMviverer 4kf thu tMtw ifold illkVrv' Mei*ra i« a 
iuan of tiertiLJin 4teiM't>iit naiiMHl Krirz Miller IK* hv»^l 
in .luitcnii, ii«»t far fnnn Nkatfwnv. While uii a pT«M 
li^tinir tour with A fri4'iid be luni *M>n 1h4* Kllti*>rlnir 
OH*ial Mblnliiic In a rre*'k (lowinir niTo Atlln lAk<>. MlT- 
u>r kfr III* iMTtuer 4>ii lh4' *|M»t and hA*>tenet| to Jun^nu 
rite f«>w IntiuiAle friemlH to whom Iu* lni|iArte«l ihedU- 
i*nvt>ry reiidlly folUtwed bim, In a layer only Aervn 



<'ohiuibiau Ki'hl, while the KkXMlIke metat i» nuH; 
worth m<m* than #11. 

Since thrtf re^Mirlit have Imm'ii received, everyone In* 
utarle^l fur the new land. The luild elitnate ami llir 
raae with which irohl can lie ohlaine*] have etilimi 
dimrrDi iu lane^ nuinlMT* i4> the retrion. The new 
field* art* nM>re eauily rearhi*<l titan iho*4>of Kkwidike. 
an<l the jnum**y i* nut ncrtHtipnnieU with *ueh hard 
ubip. TIh* r4>uie piir»ueil if the followinfir : Kmiu Vk- 
ti*ria a »leam4*r iit taken t<» Skjurway. Aliuka. a vovAf^ 
of about tlve i1ay«. Froai Skatcway the "trail*" of 
the 4^hitcfM»t PoMt in followed for aliout thirty-two 
inih**— a journey which munt }»* made 4iri fiMil. Mnc» 
a h4>nie ronti #'ii> a <)ay aiitl can make no better liemt 
way than a iiian. (hie of tlu> iiccompHtiyIni; iilii*tni 
1t4Hi.* repn-M'titu an etiwxbtion of ^^ilil di*ncen> cliiali- 
iiitf the <'lohiM^I I'a**, uhlrh. iji(^e<iv»>r. is the pre 
ft-mtl oserlaiM) route t4i KhMHbke. At HeiMiet'>* J^ke 
the tlli;ir»»r iniiNt take pa^Miire uimmi a little. *J^i 
io4i, Merci whcH*! *>tean>er tii ureter to reach the Im*! 
of Ta^rl^h Ijike. flirty inlieh distant, and tti imicer^l ii|> 
the Taknau Kivrr |4> the Altina Kivrr. wliiidi tk*>** 
lnt4i .\tlln Uikf After liaviitir cr(M»ed the lake. I'tiie 
Crevk 1ft rviu'hed. the tvnter (d the 4'aAiiiur «li«trKt 
l^*M reicUrti TIm^ entire dtnlAnce from SkaffWAV b 



A r«tr(»p*eUv« innM<uiii vt the hivtory of vhetulstry 
in beinir ortrauizcd to llirure in th«! l*ari« Kx[KMith»n of 
ItHMi. In the eihibitHMt will Im* irirhidt*d objt-r-tn re 
litlive tu »clentitb' di«c>iv«>t'»e<< arid indiistnal iiupmve 
tiM*nl«; ill ftiet. everytliinc which will nhnw tin* pni 
icreM (i< Inibi«iri4>« in whirb cln'tiiiotry ha** a ^Ktrt 
Thehf will hImm Ih* t'*''"'^*'* of inventors. drawinir<. 
riMMleln to rellff. f.( c. The n<ihiMirial tnuiieuiti". uni- 
v^raitlHi, »cli«M>ti.. etc.. all over the wt^ld will coutrl* , 
bate to tbe exhlbUkm. I 
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Hill4«. «ml frtHu the- IwuJ of Taictnli Lake to I'ii»Crv«k 

Thv Joiirikey lu ibc Ufw f^)lll ri*^(iii Mwt^ Iriw than 
liial to Kliiiiilikr-. i> iM»t m» ilitiiicrroiiK, unci, nlnivn all. 
i» Mi>»rt* protiLttbltt, Tliv (*ity nr Vii'tonii. tlw! rjipitAl 
tif llrllioti i'oliiiiibiii, it kHuoUI l>t< lut'iitiititnl. I* >i:tiuittf«il 
oti Vnticouvpr'ft Ulitiul iiijil t» tnti tn iiiiMak«*ik fur 
the ctty oi ViUiOiHir«r oo tlie coiitlD«u(.— Iliu«irirt« 

Ti(K TEf.'H.VnWL SCHOOLS 4)P (tKRUANY 

TiiK liif«iH of till- Itritulk icri»*rniiii^ liicnliiht (ri*riiiniiy 
W* HI x\\r c-ikunuiitiit <N>uitii»*tv:ti«l •'trl*!*'* tluit Imiv** l)»><«'ii 
i]iii<ti' ljy thf t*tt4-r cfHUiiry. Within th« latit twi*iity 
•iMAt* tti'riiuui tmlllc with oilH^r rmjiitneH hiw inerviiMHl 
|H'r ivnt,, mmI uldi thv HriiiMh culuim'tt uf Kiut 
ll^llA. Hourlk Afrwuk tkiot AtiitlriiMA hnn iiiulli|>hnl 300 
iMTOMtt. " hi 14*^111x10"* >f (l>*^ iiiBL*ri|iliufi on 

l>Hi-k)iir***t hi hirviini imrtB (h»( it iiuw luurp frv(|U<'iilly 
met «tth thtiii *' Miitie iti (ftvul Krhuni.'' 4j«riiiau ot^l- 
imit niv mAtX in MhiicIh-^It. UiTuiau »ilkn Hi tSpitAl 
5rltlK. itiiil tiertuHU Mte>rl ill Sht^clJ aiktl Lrt*<i.|ii. Tin* 
lii-*iihoUi» liHiiil uf (he Teuton is in the iMjrkfl ol iIm* 
Km;li^hlllan. The reOMiu for thU ivvtmuil of tr».l« (njh- 
ihtiiiii!< ouly rrt-'mtly iM^n tunili- npimnriic hy rv 
p<in» niudc 1<J the Dukv of Devdn^htrr hy ii pnrhituirii 
tary cM>iiiuiilttM^. ani] to thn MiiiknhoAter tfi*hnii>iU in* 
vtruciiuu ooiniuitiiu* (hat hiii) in i-huiv*^ the |)n.)|Hi«(>i| 
M|iiipinrnt of ji textiltT MThonl. lit thf«e rfffturi* tho iiit 
ptirttbUM- ami the |Hihllri>uii|Mirt tctvt'n to Utrhiiicnl luul 
trA'ln 9M?hootft jii lr«'rui]«ny u'i>ri> XwUi t<i \» n lArice fMctor 
Ml tlir (rn*wintc rtMiiiiit'Miil Htrviiicth of lhat ooiintry, 

Thr BiKt of tlifM* r(^pi*rt« to of <|uli«> n» uiuch liu|'M>rt- 
once to xiw Uiiltie^k Sijtttw. wlku-t« ri%'alshl|* uf (ireut 



be gonii tu ifc ityiniMlht'tii' uhU tii*>|itHitiC t>*lblhl. I 
K*liirAtjiin hi ttHrmu'ny Ulht* iiialu hti>iiu*>»of n l>i>r*K 
hfr from th^ rtiTi.' tif (oiir »rf llv*-. wIk*ii h»« rnler-> (he 
kiniUfrtfuMen, U*t at Itvint tMvnty >ear». It luiiy have 
ll« Ji|i|>ni(MMi(tr villi In (hr uiii^'eMty. inHilury, Hi-ien 
tiflc cniiiiiicreliil, or (ec'hniral neh<i«>l. but il liiu u Uefl 
lilti* eitil. Aiat the lM>y i« trnined from early youth tc» 
one thint; wfll iinU to Uo it unUer^tantliu^ly. iliiit he 
can atlnpt hiiUM'lf tuehant^'il e(in4il iiiD*. In the t.nit- 
chI Stittm ttud ICn^flaud the pritel iiv in to h'l a li(»y hiarn 
his huniumv ur (mUe in tti*t i»ffli'i\ khnp. 4»r iniM. «ni) 
the ftuployer iuu*t very litrgvly bi'Ar \\w litmh>ii nf thu 
iinproHtahle Appreittnrenhiii. In (i^niiany ih*' iiiAim- 
fiu:tun*r ha» nuthitiK' hue i>killMt lalKtr to'iwy f<»r. wnl 
lit is to Lh.* noti'il thni ((t-riiumy U ninklnic t>tfHe»rom- 
iiiorriAJIy In thiv^* inifetiiifiU*tureH hi whtrh i>i)|)«>Hor 
kitowletfic<>, tM^huicHl itklll,Hnil thea^r^ncy ol 1liee.\|M*rt 
hi chi*ini*>lry ami ollwr boifni.-«<9 cnn b« broui;hi lu 
I (ear. 

The lli'lif'trjal 4tev*<1u|>iiieiit uf tJeriiiany beunii luore 
tluMi a luilf ce(iliir>' Htfo. when thitt rouiitry flr^t frit 

'iIm* etTeets uf Hritthb iiiachinery llial wm» ^llpr-nur to 
tlM'ir owii, nn«t the tuvk of railnHtiN (■> ivnioie furtory 
tlidlrlctK TUeM> hertoUH ■hMid%'Hit1iii;i*>t were ofTsift. to 
a iJeirre«*. by the*-4*tereappreiiliL'eT<hip*i rei|uirei| Coleiirn 

j a (raUe, wliirh lurue^l wil u itti|ieri4>r ehintt uf worknieti. 

j At llw L'lwe of the Franeo Pruuian war. in 1^71. i»1iitr9 

I and luiiniciiKkUlies first ilbplayvU a iletrnuinatioii to 
inrmwe the number ami extend the seoiie <d the |Mib 

I Ibc »choi>lH. I^ir^e nuiuberft wert eqiiippetl for nianuwl 
truinin^, xouni Kt»i»*r m» fur lu li> traeh the K[>eiriUe 
trudeM relatititi; to wood and iron n'orkitif?. Ifruwiiii; 
wft*>iiiiiverftully tnii)rlit. both lueeliiinieul uiul fr>it hAn«r 



mippkiiKinted hy color work. TIm* din*rr result of tbt» 
lattiHT l« to Mwn in th* uuirv«iU»uft rMuliK in printhiit 



tlie tl**iiwmli» ol iiew ntcMlUioiiii. Tbew ■obuoto are 

Mippl<*iiieiite«l by |H*niULikMit indiistriiil niiii^uiuH and 
hbrarieit of -luti-tlieH. Ureiiter iiu[M>rtaure than evrr ia 
Mtlnelml to hitsber iteientillc trainini?, the demand fur 
Kliieli iiuireuM^ u^ the fueilitiet* are eiilarp*d. At 
>'uretuh<-ru an entirely new buililini; u now in eonrtc 
4^1 en-otiuii for the indiutrtal uri *rhtH>l, iil a ctwt ai 
^)(l.UUU. SiMM'iul inKtriietiHii u tti Ite i^iren in tb** 
plU'alHknit of art to wo«hI eurrliktf, iiietul w<vrk, htho- 
|[r*|khnifr. uikI eeneral «ti>i*i<rutM»ik. The itewerlt*' Ma- 
M>itni, of thi*»HiiHi (*ity, nlwi ba><a bundMHue n^wtnliAfw 
wli**r»» i*(Hin»M« «>f )*opiilar leeiur^x art- tciveii Mtiiillar in 
chariict.'r to tbiM>e ifiivn iit the ( \rfi»ervatoire d*» Art* 
«C Metier* at Part^. on ulj ih'W inventlunK likely to 
prove ii*Wul for trade pnr|HM^ ami tn tlip drvtiU»|>- 
uieiit iif hcitfiKte and art pnw-t-e-. In tb* lal>orut<»ne« 
a HtalTof profeHMim and ibeir at«i»>tantii are employed 
in rhriuieal rtsM-aitrh. and »tndentt<wbo wt^h to ohii- 
diit*1 eKittTiiuetitn in cbeniiBlry for luiinufHctiirlntc pro- 
ce-HeH tvcei%'e ifraliiitous iiiatnielion and aMlHtanoe. A 
H|>e<'ial feuliire uf the trnt^le uiiiteuiu ii* u cmllretioii of 
r> (ieeifical Loiftx of piiteiili*. ami hi»torieH ol all (he factor- 
ies In Kai'uria, with detteriptioii* of (heir equipment. 
At HlultKurl a viniilur iuuh-iiiii wai> upeneil la^( venr, 
at a C4i*it of $l.nfXi,iMM>. It i» M>wewba( on i\w or\f«r of 
llie Huutli Keiiniimrtun Mnseitiu. 

LAKilK ATTRMiAM K AT TRAUK M'HOOIA 

In thift lalti^r city an entirrly new tfroiip of bniUlinn 
hiu \wiviu ad«led to the tr-trhnical hiul> «ehool. t<» bo u»' 
vol4'd toeheiuiktry antl eleetrn r*s'hti)'lofry. At Darm* 
Miidt, u town of leM tlian lill.tHMl |M>tinle, ihr pnlyterhnW! 
Itltfh mtIumiI haM rrr<>nily hm'ii ri-lailu at a cowt nf I^AOOL* 
\l^*K and it iiMikt be reineiither«'«l thnt the ro«it nf tmild* 
»i|pi it) (Imuuuy t* iiiitrb Ivi^i than In thU coautry. 






(THIIiTOiKr PAflS-THK I-AST flTUKT<:H. 



Hritahi. in eertahi fleliN of inaniifiM'tnrv. in iM^frtnninir 
141 re(<it;ftiixeHt t>nr adrantau** rnriitl*)* in the ahun 
■butof uf raw tnaterlai and fii«>t at ham), anil In the 
wiwriority of onriiiarhln^ry. 

rr«otu tlie rwml inudi* by (ienuany II *eeiufl we nitifl 
atxt mid special traininiT when our position wmild 
«ii[wrii]4' to any wMintry in th*- worlil In the aiiiouiit of 
k*<*<Ml» luade. the ipialiiy. and ehe^piien*. of pn«bietit»n. 
SftHml teelinieal uiul a few trade nrtHMil* bave l>een 
e>i«blif«ht-i| by private einlnwnieiit. ImiI cannot yet Iw 
*t>l tci be aeoepteil hy tin* piihUr a» itei-^-Kury to the 
•>Meui nf rdiirntion. Mr. The*Hh»re i'. Seairch. preni- 
iletttofthe Xatiuual jVv«<>rlatUH» of Miiniifiu!turer^. »atd 
r^>*nitty that we are nude r the iiiipre-sioii that we are 
(l<^ bf»t edneateil |>eoph* in the norld, the refututiutt 
•-f whirh elaliii lie* in the faet that w*e bold learniiiir 
riteaidr , that \% the "laelf iiiaile'' man Im etHikidePt^ to 
have B'l)etr<>r rhiint-* in life titan the omt with univer 
*itv tralniiiif, |ii the e^Huhiet i>f our nutinnal buxtneft* 
lini'eir>iiii«'nipl ft^r huiorieand eeonoiiiie kitowieilfpr, 
irii«tinc Hktlrety lo the InvpiratHun of ]«4»litieiiuii<. 
Nofhiiii; kilU u man mo <pjlekly with n« a r*-putnrinn 
t*tr hkviii^ tlHHirieM. vvt ih** d't*^very of our cM»iintry, 
■ lie tli^lara' ion of iiidei>eiideni*ie, aii«I every hiventlon 
timt hax M)»eil uiaKe thl*< al^'of mitrhtnery' wa^ tMiM>d 
*Mi (brorta*. The feelinic Iwre l« eliaraetVrUtlc of ibe 
MU oanHdeiH'** 4if yutiib. 

OBRMAX HKSl»KC*r rOR MTBOLARHHIP. 

la (fertiiaii)'. on the miitrary. there in an«l luw be«>n, 
*inf« Na|M*b*oii ami ttuetbe. a vn:«t re»|H>et f<w leurntnK'. 
WmI a din|»u»iti'»ti t*» exiuuid rather than to 4N>ntrAel 
the uieaitim; of the term. Nowlwre elw* in the W4»rhl 
hutm irreat hoiKir iwmn paid to men of pure leaniinu 
•<*«o tiiiiiiv fai->htie» olFeretl to the piirftuit of invi»«ti- 
inttoti« ill I In* »eit^ir»^ 1 1 \*- practM'itlly liii|M»ft»>il>l**, hy 
ihr olT^-r uf (greater |>av. fur |ii>tuiie»', f«i iiMlm-»<a rele- 
tKKted Uwiuiui pf>o(««or tu l«ar« llie Jalli«rJ«iMl» for 



am) btlHwraphKif:. (rptinnny n'»w Mipjilyliiff tb<i world 
with the cli9a|»*>r f4^rtmt of art. Tliepuh'||ri>ehntdo inay 
Iw Hiilil tu have iciveii the hnv n ehanep l4> flinl niit how 
he wuiihl like i4» make a hv'hiic. When he hud fountl 
4>iir. (here wa» thn htich^r M>ho(d to d»<v«k>p bin special 
taJent. 

nilKlIX np THK TRAPK MTiOOL. 

The intriHhiction uf (be trade wrboot wan not no iiiUL'b 
of an itiiiovalion a-t iiiieht Im* !Mip|K»!>ed. hor wil« direct- 
ly in the line of lierinaii iuetluMli4»f ilevelopuierit fol- 
luwed for hundmU of yean befurt* tlie learm*il erdle;;e!i 
were ofieii tu the i»imm<m pt*tjp|i*. These iH>t briuf; 
able to ubiain a rhiJ?*ic etlnratH»n, took all the tfreater 
pride in the [mrtirular rrailc« to whieh tlu'y were born. 
Tht! (TinhU (»f Nurfiiihertr and Ancf-hur^ were jealun» 
«>f their enkftH, am) iiermitt4Hl the adinuokton 4>f none 
hnt t)i4Me who eotthl piUH tlni Keverext exaiiiinatiun 
jtft»T luiiic and atihiuun ufipr'>nTieei>hi|M<. The (■eruiitn* 
4lld iior fitll lnt(» the ^rror 4if earet»^>-nt'tt<. with the inlr4» 
diictmi) of machinery Two htin<lreil yeiu* iiffo An- 
drew Yarraiiton, wh4i hitruduceil the lin'pl'^*' iniluftry 
Into Knictaiiil. fr4Mn t^xuiiv. wrt>te a |K«ntpliter- entitletl 
" Hi^w to Beat the l>utch With'Mii Piuhtitihr." ai)vl»tnfr 
(he itaportaTi4^i 4»f tieriiiaii wurkuien iUmI (teritiafi kvh- 
teni» of apprentice«hlp. Imlred. Hh* phra>e '" heat*, the 
llulch'" hiifiitflrtl (but 11 tliiiiu watt a •^upenitr Hperiinen 
uf il« kind. F4>r the tieller |Mir1 of a crntury kiiteland 
lM*al (he Otiteb in inainiructiires aiHl 4<4>itiuierre. Muw 
the i|uet((ion U rr9t4trr4l, and Ihr old tKiinI nii«etl of 
h4>w ttj l*eat them withunt nuhtiii);. ihieuf the wnV" 
e-inployr^) 1% the recent er4*i'tiuii uf u textile M'bool at 
Maneiiewter itimilnr t4>that at I'refeld. lJ4>rmany. 

In the triule anil tiH-hiiirwJ -tehoulii lhat were built in 
thn latter eutintri' a (|uarter of a wntur^' im^> saaX snnm 
uf money w«Te 9i|>eni, but »o rapiilly nave the tiiiie« 
i-hafi|p>«l that the hulldln|i» am <>vefi now iH-iiifi lorn 

dowu aimI replooeU by e»tabli»biiMiot« ttiM urv e(|iuU tu 



TlHfN* lUbtaii<oe(* may lie taken a<>«xaiiipl4<»of IbenteiMly 
a«|vunc<> made by lleruiany in Che further pruvi»iuu of 
ftu'llities for higher dcieiititle traiiiinc av a means of 
develupiiti; the industries The aKeiKlanee ul (heM> 
•^•ieiitiiiL' 9ch<->ola is larm^r than at the univeniticv. (liat 
at t'luirludenbun;, Herhn. alune hnviuK- H.IHH) tttudenta 
enrulied. Eleetrlivil lalMiraturie* are inure nuuirraua 
ami iw>re eotnplelel.v e4|uip|ied than iu any other eoun- 
triefi4>f the wurhl. It i*> nuid thai there are no vcImwI 
hihuraltirirn in Kncrland or the I'nited Stateti which 
can coiu|Hire widi tliom*4>f Parmntadt and Stutticart, 
and lltut no rucilitie«exi»l in Kimlinh n|>eakiuj;cxHinlrira 
ftir oriirinul and iiulefiemlent i«*arrli in phvnies equal tu 
llioM* ufTurxled at the Imperial Pliynieal liutitute at 
t-'harlolteubur);. \m an example uf the diffenrnt atti- 
tudes 4>f the tw<» i>r<oph*K IVuf. Dewar wan abl* to 

IirxKltiee liquid nir only by private 4N>ntrihutioiui, wbilo 
Ini^ntpenand Behrinit had publie MiipiNirt in thecarry- 
intfon of their ri-^-ATehe*.. 

To fit f4>r cnnimertiial life the trAiiiintc'i* Ju»t an thnr- 
mmh. Iii»lrucii4»niiml diM*ipliiH> tn thi' pnniRry M'hiiaU 
an* niur*! fieven*. and am more heartily »npport«H| by 
t)ke |i«'r>ple. The teni-hin^ <d moderii fanicnaiTM In* 
*i»>teHl n|MHi In the M*eondary Mrb>inU, witJi rrvnltAof the 
irrealekt (luMtbte benellt |4> the lixriiian clerk am) <>utiH 
iiierrlal aifvnt The Iwhtc uf a/HMirai-y. (Mincinahty. at* 
teiilh>n t<» 4letutl. and Mrict utkedieiH'e ia all lh4< tiuitf 
imprei«*ed un the pnptl Ttieii he i« taiiicht thut few 
lieo'ple Mnke iMMianMin hi thiH hie. anti that tburuueh- 
ne!>ii in nmler»laiidini; aii«l devuiiuti to n hutthieiiii ara 
the ipuililiei that win. l.arKe tiiiinlierM 4>f yuuntsUer- 
nuiiin arf wiit into i^nirluiKl. KraiH'e. ami the irnileil 
Slate* («> (ake elerk^llip*> in mainifaelnniii; and ex|M>r1' 
houBtf^. They »iM*ak and writ4* tJerman, Knf;li»h, 
Kmu'li. anil ofleii .S|i>aiiinh, ami thuo becvitne rahi* 
able empl<»yr9. They learn the meri'bant'n ruNtoiuem. 
pricert. uieliMxU of piu'kinff, nhippinK route*, and 
cbtttgrs All of wUioii kuowledgv titey take, buck lo 
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biw* itt of th*' Ikkim' trjMU'. Tliv tfX|wrl«*nr«* I»oonwi4i»r- 
•■i) jri-TivH s»«rt i>f thfirMlunitidu. Ill hi"' inr.r.T ituvel. 
■■ K!»rli*Tih« Kt'X'l*!*." f^ir Wiill»«r Bt^lit htw n t> i"** of 
th<p ytHiUiie OiTiiiuu rlt*rk in Lumlun w mxf *>( itt^ e^tar 
moU'tm. Hr t- tuorr* rauifHflenI, rc'iiul>K iiDjitwlrtuun, 
•otl iiiiilll|>rtiiuiUle tliun kiiii MUtw elcTk». lunl i» iHjpl«ut 
wtUi » nwller MilAry— until ha in nuuJy u> co Immiul 
With iiieli MdlMW eoMp^tUMi tb* IMtdii fi iMdliic 

m 8llil4t irttXTU^ MCIIOOL at CRKrSLD. 

Aft mgard* dMiMltviely Inulv teiioolii, tiu*«Ht am jwrn* 
DUMerottS Ui Soath OcraMiiT thui In Pnuwin. A i;(>ni) 
•tftlHpl* lb the E«xtiltt lafadol at CwfHil. n town t)uit U 
lha tibw«ll aiHl MaiieluiBlnrfif ikvouuv. I^w«|| oppit- 
edatflUlaMhwil Jia»t ona jroar aon. wliil« Miinrh*'*i**r. 
Bnalaml, hiw mm undar enrntnicclcm. TtK* K-hfHil ai 
OrvfvM wjw OTwatad ftflvati yvM^ffo at an orlvfoal ei>tt 
ol •MM.OMi and a«n.tN «MtlOMa bvlldliit wm pal 
up m Hw yw* lUifv. [Mte ih* depMtiMiitt for 
^phinlnc wiiHvliije; dyaliig; mil flnlshlnit. tliar* ta a 
■Hweomwhlali l»«yd*i>«o]ilftlntlie fliH*fii«»i»tH<iUHior 

Mitlls wnplMilkdl patUfllM Ib tb« worlJ. nud 
en fron dlttaat eaetoHet vfttt It daily tor the 
of dTMiicbtlnff. At cIm ramtt «r an exbibition of 
key carpei pittMM «t thll mImmI & AMitaiy for nakina 
Biaijrn»arii|Bilii«feMaii«tMadia thadiy. tJiaAnit rival 
lo UM BmuilMM, M KftglaiHl, In thm imMliuttlon of ihk 

Thft Wtmfv aA<l nadiiiir ruriaiii mntaln all the Im- 
noftaal taxltle boolu jirintmi in <^v«ry Unirii»tf^. lu 
iba flpaekMU anaJransM tlui lAritv wpavih^ rt^nu •i-'mi 
tatM ninaty dCfforwnt Kindii of power tomEm nut by (-|«^< 
trio WOtofa. lMwld4« forty four naml MKi«ik« fur tlif>'w«>Hv 
Inff of «ert«ln rw** fnbrim Th« lH)-M>mtori«-i f<»r Ehf 
aiinlytlko(c>olor»«K) for prlvalf rfM>itr<'li itrf tMt«'ii!>iv<'. 
NWltliedyV'lllltMTiMMil b LiiriittlfN' li* the iui»l m-rx^l 
era dyehocue of n fat'tory. Thi? m hoMl Lh priwtieniU 
tlwceuter uf Itutfitmliuii fi>r mniuiriu'turt'r* of ctir iliJt- 
Iriat. Th<- crcitF'^r |mu1 of tHt* silk tnuJf iif (n>-niiiiin\ 
WliiL'h .Aiijouiit<i To over #ltK(MHKiNNl nujtuiiily. nMiiv. t<i 
CmttM. wliere. Imh-'iiu'*^ uf tin* irbui>l, it wan fmintl thM 
inCiinnftof depne^HUMi in i tut tiada it wa» poialble 
hklnltlnit* a«w lextil«^ imla«tri«itn«c«apr Mi* WMliln- 
«rr and etaploy tlie workiam. 

Tha dyriiit; defkartmt'tii of thi- kHiini) i» tiitrn-ti^l 
withtha dyejiMfuf th« yum* ii»i>t in lh*' KovhI ■rnbr' 
Mil faetoriei, of I1«r1in. fti->*-jir<'^i)t>M aihI Hxitfriiiifii!^ 
for oiit^Mi* parti^^* «r»- i*n[i»:j»iith lifinj; imult* !"> fli-- 
KtiiiliMitK unil«T tlio ilirfinliin nf ili^- Ttvii-licnk. tiri' utv 
Hit; tliiMii a forftii«tt> itf th*:< ttiQImlt i>"« ilify ivx"-'.' l< i 
oTi*Ti-iint4' wtii'H t lii'V i-iitt-r oouiMit-rcinl fawrtnriiM. Mmi v 
of chi>M<* invi>Hrih*uri<iti« Hru iimilf for Iwjtl iuaiinr:i:'r ur 
^nt vtlio woh Im rt'pro.liio' tli^ -(.Hi'ml Umi* of r-- 
fr«»iii tilirnjuV ^Vll^*^l a mt-w li-i-ni ■m.-* into thf 
timrkMt. It th iriittii^Ilalcly pi i r. : tfiwhut^; 

t.tj%'r l4 rwr-ury tw.j fur livt* thu--^ if lum y papili*. Ar 
ill?" Aii-la-i-'iiflpflN' Sl'IiooI. wliu-h i» tlt-votfrl tn v,,r 
■ttf-il ntiil wouU-n ^pintiiiiir aini wcuvmrf, tlit- HrrHiiif> 
uiiMilN *rr- fN|iij».ly »4ribijr«li* , iihIi'^nI, tlit> M^tuNil jw, with 
^oiiM' iiljvii.ii- )iMjif.->*i>i:i'*, II w-ftlfli fiu-titrv. *lx>in xlxtv 
pift-r-^ nf ci'i!!! i r nr * 1 1 r:i' 1 i.iil Wf.-k, At HHrlill 

IhfT** ii luuriU'lptij, \.\j\\--r HtMiVMi;; M-httMl '"t Oi" 
e^luLMtion at iiiuiingenii, imi i h»'i't' f l.i- ^iit- nT ^uiin iifin'- 

Till? ■" iit*w«TlM^ " or trailer ut .i --ii- 1: » av- ; rii|M irluiil \-\ 
jniictJ tc lh<" M'honl )iyxt«>iil I'l-iir N iirf i r *-rt,' w ili 
i-'ivf II pMMl i<l«ii of liMiir .p. "I'll. t» .^rt- .*i;;:ir'M*ii 



0en rnv appnrAtUN. Th« rxhibitton, nt iu cIom*. wah 
Uiadf iW o<«i-.a»tnii fit opMiins tXw iu*w I And4>i> (ifwcrlMf 
MA a |>eriiiAiiiMit iuumi'iiiii, 

Aft reicunU tU» far-iutdf* for tli»- ••^titraitl.in of twti 
UMMiartiMiii ill <frriiiaiiv, »'Vr'ii)nK >t|i<>'»|m ;trf prvivitf.:^! 
in vvvry itidii^lriHl villjij,'*'. KiiipN)>fr> •.iftfii urraii;:*' 
U» Kire ap|Hri*iit!i'r^ two «ftfrii'NtHH h wwk lo ttttt'ti*! 



taeunteal eli 



Ab I liAT» alrrady had occwuton to »h(iw.' thl> vrai* 
Bwnt it* iiKNfcrnW. (.>r (h* licAlltiir fi<itliiiw»* f^r ti-i 
short » liiiif i; ' tin* niliU'r" k- n-it 'ilrictJ in n ft-» 
uiHinif*-"! to evit|M>nit** off »*nLii' jMT c»"«t. of «aVf 
timl fiirllwr llwrp U no I"— i>t i«i .-lit uulil the fi^t 
>nH(hw lo cufitrart aii'l Min- ; ■ "u'. ■rti»t#-r N#»(Wr i> 
Che »up[KMiitioii (li'void ol ail r<'u**iii," foriti» a«rll 



The itHiL-lihiK itt tjirKeiy nuppletuvut- known fju-t Ibat th<* t«iJtoki'<l rubbor i» far pWfcfaUr 



ary to nbop pntctiee, and >iarv u takn'i to iipealall 
tha iiwtruRiion in drawiiii; Lo miii trade nillowaii. 
Plipihi art' rMrtip'*)l( il to r^fimtit in th« pnblte NlMMtla 
until foiirti > ! i ..r.* tliiik U'ttrr pn-parvd farrveaiT- 
tnir iik»triMi<'ii riK^u m pUn^ wth'rr priuuvy adacatian 
l«Do« ctnupuUiry, 
«««oudary tchoola. 



to tlkat tiblniard by Mi^iniml pi _ 
ai th» priMitaf " P«nt Diw" and "■emailibsr'MMMddli* 
•aAeiviit iirvof of UtU. Why It bt ao umybamade 
aloftttr froiB tba foltowliifc etpariiaMat. At tb* «wt 
of • daylft work I liad Mveral liter* of latM Wft. to 
ilwoy b«v« had four yaan iuthvi which an eaual volnnw of water had bMO adtl«0. 
Aftadirmrt riMiiilt of thK tli« watcvM ' whkh woola not kerp oivemiglit witliont i»4M:«ibi 



ill all ftkilM InduMrie^* in IverniJUky arv iwid to be Hn 
iiitf; Aiwrtain di*ff*ee of prv^lteii'dcy In m-hool wiiiti 
Jeftiie fruiu uiilltAnr »erv»ct*. ami eiiilirmtlon W fulling* 
uff. t'luld Itbor has praolieally di «Ap|t«arvOL Kvt-ry 
when In Uenonny ttaare bi erideuoe of ariivUy. fai ;or- 
iea nr» Holttff nn, naw proa ei aeiarg heitiic iiin*itte«t. n^w 
Mbuoh ■flvetad. Tlw peaplobnva tlH*airor Ju.-i hav 
inir dlwanad thwt tbny arv ainoog tlw wiDn«n> uf t )if 
worWl priBg^ and mto araininic to ivn<iih the f;uatL 
. t ^1 — hav* hirro abla to ^ ao far iu 



-h 



art. TIjiTt' ii 
tHm%\»i» of 
«iiipl<t9k of «'.*rk II. 

1 Ul| nT, nl>i > "A". 
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tH|,%r..^ it, ,»j.|.,tcd 
l.-i'li.ii i>r put!.' MM i.r 'lUipU- u-l-irh 
(.-■■lui. i.- of :»-i>-i'-ijf -Hill ilji-.S-rn i-X' 

■vi^hI, iu. thI, u"!;**-. i'l-iv It'.wi -'ivr, iunl 
riiMir*-*-, • iiii'niii|--nt-i. All * Lio*-* la 

„rt. Tti 1,1 •«! -i.r. I -. . if il .il-.rr:4!|.iHi» of 

I tiiiriii-M iiiiil pfi'i-'rtl' r;:i--.vii"i.-.( .-^imI 
.ii-^t*s j:i {•iut-< for f*iL'.\- rt-r. !. i.i'f, 
rill- librArv iiiiil r.-ii Liii^: r - im 
art, iiH)tutr(al acid tectiuical 

Ibrvtan dl f wtartei^ itttd** 
All thiM MMNMi an! 



^ l^■ I 



V f K vf s r- 



Thi.' iiit't.^ljiKjic.al Html l'.-^Uuuiiil tiiviMou hw* i|i-prtrl- 
lut:*!!!- for Kivtiit; iiiforiUAtioii on piii*-iK« luid triule 

luarkr* rt'iri.ittTL'il. tufonuAtioik i<> a)-'> ifiveti lu* to ilir 
Uiachiijt'9, loi.U, raw prii<liii>t>>. i«ri4 iti^ftniifikL-TuriHl ^t'kkU 
of all llio worUl. I.it<-rnry alvi yi-vt ti, couri*** of 

5tu«.ly ois?lifit'tl. iittti :^!l•lllol■:^^ .p|.-rioii- .in- v^■fr^-^l. In 
till' eii-nui- i.tal . 1 -j t.trtin. ur tfii*. l»-l»Aim'. iiuil pelro 
l<*mu lui'tii--. iiTi- jirriUii^'-l for trial tc-is, arr aiM» 
»1(NUU «*ii«-iiw*ii, air i'oiiipr*-H>or<> wnlcr wliff .'t. turbiiti'--, 
idcctrifi tnutor.«. ami all lalmr Mavini; iuai*htiii'-rv. K-ir 
thaMnt«>*tNii tlii't] chAri:*- inntJe. Tiio i-iK-mii-ArialKira 
rory iKNMipU-' irinlf ivitli m\ f^r i;i-\tjori« r.-luriv*- to t^rii- 
iiira! .til 1 Mil I II -r nal rlit* tiii'Iry ainl rori'luc: rt'>^arch*'H. 

Wt l.nv.' I jiT I tiJiT m thi* oHiutry tJiut fan fr* r».>iupiir- 
••il wilii llii' i o*wrrtM' fxlitbition^'rhikt ur-- c'v-n r*Vt'ry 
ffW .^fiir^ HI th^ Uri-i- niaiiiif.u"ti.infi>r lowin, Tht* oiii? 
he-M i[i Srii(l;.-'*rt iu I^Ml in lypi<-Jil |i i- >ii«iirM<) of uu 
artUlii- )iL<lii->irj.«] M-i>:j<Ht jiik'I .-^u H'^Ttro-f.'i-hnioal ace* 
tiou. Ill** |jiit4-r *<<N-i]p) Oil; tri^ n^p-t ■'^mev — fureloetrl- 
city arii.1 i\j>plu'jiitoii to t\tf tti<liiM[rli**t iti iwHTlnf an 
piitlmt.a^iii* r>-<vptiMii In U'Titiany. No lesai than 400 
pKhibilorw r.ktk putt hi tli^ rl'-<-[m-taehnleal Mtottwi, 
not only tltli:ik' rh.. if-w,*rKK-hn]I«' and a tmuftorAry 
unmix for iuiu*lpii**ry. tmt orcupvinsr « t>pi'»*»«!|y 

iHiniitnu^tMl hoiixf iu ulit. li i_-v»'ry po»>'liIf pr<N-»—>. ^'^*u- 
nortMl with tlw doiij<-t»rir upprit-.-iiu^ni* of oU'i-iricity 
WA* Mhowii la cMMtrattuti. A ttcnlUni "UewerbeOurf 
or loduHtrial villturf udjoimtl th* main bulMloft. nnd 
eoniprtovt] all kinds of mimll indurtrlea In whieh eliie- 
trieliy waa calkd into play, thew AppllMtlofia belnr 
•bown in actwo. Tba vSllw bad tbo utpearanoe of n 
raodiionu fWrnon town, and rtealled tm pMt hidas' 
trial ai^iirity of ci«vinaoy. It itiliHkt bave been old 
Nnrvmbwi:. to wbtcli Uan» S»0b«. the ReromuitioD 
cobbler |M«*t, r«tnrne«l ut the ekwe of b]» wandtrlDipi, 
lo hiH Ix'tirh. hiti wlft*. hi* apfvn-uliees, bla lealld and 
m«M«t*'rMnir«<r* Ohm of ilie buildin:^ vraa a fiMHilnilte 
of tkM* birilipi;«i'M of Suhilhr at Uarbarh. 

In tbU "tivwerbvtWkrf^ Heetridiy wan applied to 
flookinf brMd Mid enndy uMkinv. typ* «ft»UB«. and 
pvM«orh^ Liquid carbonio acid ww wm oMd ai »! 

'»«• md pompti Eleeira^l 



uMtiv* poww for berr enainea md pompti wvcinr. 

•iMtrcntntimn^ ami photofiATan wm» daiM, \ 
and tfim WM n apoolMl cliMsW devocM to tb« Roont- 1 



tbr IBM Md ovMWOWo tnf> obvtouH «dvnntiumi of fing- 
Innd ar» win worili OMMMsrlDif Modifs IwahbMry. 



UnaoiMI OF ruKi*AKi.No RVBBKB. 

By K II HiKVKN 

!v» lEHicti ha* bcfTi wrirt**ii wltliln tli»* la-l ft»w yt-ani 
oil ihi* Mibjt'fi <»f likiliti ritbttxr. tin;* nouri't"» *>( ttur s*iip 
ply. anil th«' poK.jbllity ttf a«v'iluiall/iiiir th<* b«'!ir yit-M 
ihir tn-^ In ■tur col<»i>i.'t., ibat ai (irni nurht it" may 
apl^ar lli.-*t tUt»rf u litii.* mon- 1" !«• •saiil A »-tinJy ^-f 
llti* mrttliotli in (or pre|MiHtih' rulii-<r Ir-r.i, tiii> 

lalt-x, or uiilk, iiwy, howwv»*r. (>f of «»<• i<. iimiiy i ii. t 
i-Htrsl it» tilt? format ion of plant at ioiiv, i Jil i . it 

iwHU*' llM<-i; t jiiri i^ juii-I at the **WU«' tilliP li ■ 1 !..> iliiiri-u 

nit»? K'.i'i'-uf'iiH "14.1 !»' in ^triii* fi-fvnt j iji'lii^tri.,(ifl, 
whii'li apjharenily imvi* dixrefciinli^l tliw valuable 
ries of papm on llw anbiDet csoMnbtod io out chk- 
iouraal devoted to aaonoMlv Mnny, *- Th» K»w Bui 

Win." 

Th'- lu.'thi-*!*; in i:<^< nt iir>-'»-i^r *Mf!ifr mat- 

f\mt' <it i;i-- J.riir.'.l .■ipr-Lfn:-.. *--r tnn n :Iijt.| i-i-Mpf.-* 
*^r -h.- M]i[ili'.-)iiiiiii uf . ii«>i-liit. i.r- riiit-S- «:tl_.iiii |.iiv 

In,: illi'' iiri. liriiili ;o sM.;iI ktr^-^lii.f rh.- .-Im liiin'il 
cv.|-I'.tlLt|.i:| mill pll>:-:-;il ]. -f | .■ of I. \. ,| 

ir""l "^'t'MpI-' nf lii" hii'-TM.. Ill, 11- tiiU'- th»' t-jp»ri- 

Ill-Mi'- i-r \|iiri- — f.iriiMl lli.M .MMk^nUtki.n Ha» 
liniii^Hir ur ,,1 !h.- T i.f H--v.-.i h v tiu' ntM Ittoli of 
al'-M;i',>!. jth-ti-il. |(>.ir...-f |.-r r lu'id, I'litrio jurl.j. xnl 
p)iiirt<< arUl, caieiuiii ii -nil-- J- rrjr rhlorulf. <ii»m»-iir 
subltiiiatf, t't*-. A- Irif ■ I It- t:!'- of *'\;Mrriii)(*iil9. 
a !i»ixliir»- of ptiT'iii.' m £*.ji'oholtr Mt|u;|.i:i niid <ii 
liiN' >'iljili-;irii- t^OK r^-iNiuinji'iitlt-^l .:v.n;;riUt. 

I lii.: Ili.'rllt 

Til--' la'.'* i- u i.'cnfn*) rn3f. Si thi'- k, ^hiii- tV.ii.l 
<<ttiii|tijt«^l - f partii-|i v ,1* rnl.»:-T :r) -^ll•^|>^ i •i.i.-i jii 

u i-li^r Witt.rv ■-■ i| .11 II <ri r.f s\*n:'KK '■u:--^',:itj. I tif:-r 
tu(i,tr4'iv. .i-ii V r htt.-x « frw tftw h«ii, n* yH, i*ffu 

.-I|^hiu-:.M^- .■V.M.M r.l Wlwh ITeah. 

n,. .u, .isM. .ir :io. lataof U«vtobMiili*wki«bo»> 

that it cuittaiiii* . 

'U'^^ 

M aai aodlna MM*. H 

, t>M_- 

W«t*r n to M 

It in »li«:h1^y iilkiiLii.t' tr- 1ictiiil>> luirM'T.' 

Tlio (iri-M.ii.-.. <>r iiil.Mijj. ti. uU'luillti. iihd oilier ]in> 
ti'Mfc. luw Uh'h ilciiiuiut04l(il l»y *ir\n'lt' ili miiul* (itlii»r 
riiliN'r yi^'Kliiif: Utl<M'*i. 

An a ((fiKiriil rulf. (UI tlM'M- *>iili>1iilierT< are lo hi- fouml 
III rulilM-r it i* lit liri>>i-tit pri'lmreil, oflru withotli- 
t-rn qiMeij til tirltiK iiotiiit ■'•»iu;i)liitii>ii of Oi«* Int.-x. uiiil 
ni'i-iil>'iitJtllv nr liitfiiliDiiiilly n'liliil iiufmritien mu-li iv.< 
tmrlt mill I'lny. lit nil cii^.i-h the | ercriitii^i' iif itii|>iiri- 
1 1'.?^ Id larifi'. Iiiiw Inr^re He •hull mi* )at«'r. aiut wtketi il 
reii*eiiilwr»Ml timl !«4.nue enuHe u mpiii JftftTlMrMt ii iii 
uf liie rubber. II t> obviuuiilr tuucll to tjj* U)t«n»l of 
thiisf o(>lilir.4'l<H] w-ilh tile laitlUtiy tlMI 1 DWthOll of 

l>ri-|iiirAti<>ii KhouM be mlnptad wblsh woflM IBllkllBiu' 
tlli'ilj lit itiKUn* their nlnH'tiee. 

I |ir,itM>^«t iinw III c(iui.iiler A lv» of tile lielter kaowii 
viirieiLfh I.f rnhlK I 

I'.iiii Mii.lwr i» ilw |iri>.liirt I.f llevea bfluijikiiiil*, a 
fre^ whleki t)triv»^> iu lltHJiv IkM-rlA uf CJii^ Auuuiln VAlWy. 
Hri1t<.|> llnlniia. ete A> |»lule<l uul by CThoreblll* iu 
lii^ cHi-iilitr r».|i.irt. there i» uo (Juijfvr of thU duum* 
of Mipiily l^'oiiiiMii; • nhnunlMl. Ihoutfh thin II. tlip frv 
<|H-.iit ery of i'..iii[iAiner friruivU for rilbt»-r 
iiMinlly fale.l for iiri ei>heiiieral rxintriioift. The lapiniic 
i« »U>i»e Willi eoiii.i.lerithle eftrr by ihe ti»tive»^ mid 
even nhoiiUl II tlistrirl hecollM ^ihnUftvO, ill It few 
yi'MV a friruli >u[<ply of tr«w« •|>rtiii|ii niK t'ma llie 
pUnUit*' |»iiit II! view. Hnutll U lianSiy • nuluble 
ooontrjr , (ur ihti eliiuai« in bad, It te lUflkull to obtain 
lalnr, mhI tb* axcbMUM !• Ilabhi l« endloaa nriit 
thmi, Tlw tPM* ba*ik uame<w, bcra Intioiiawil inUi 
Ci>y)oii. wbaw lowll pUntXloa» «iM, tad taM «tlM>r 
aolooln.* 

The uothod at pronarinff the rubber hni been wo 
rnqiMntlr ilOTertbed that rvpetUbHi la iieedlaa; btita 
" traiuJntion ol ■ Tainablc artMa on robber «f ib« 
I iriiuioo"* baa icaelfail ao ■wallattetiilao of lata that 
It rMialni aoote eianilnatton. Oaael lla aiaat alrikiBy 
•eran la th» followlait : 

"A* the Juict! emlala* n c«aalitoi«blt qaanttty 
of water, tbe prr|ianrtkia of rabbar cnmltln ea- 
arntUljf la aytiannini; fniww from ttif. latter, 
WBMI la pWfDriii<*il by evaporatiriff th^ WHl.-r by 
meaM ftfaaating priieei»« 4»robl.tiiiliitc i1*« coatfiila- 
IhMi by OMtaln ehraical pcnn>i«>«. AltltoiiKli tlw Uwt 
nyMeat la aaaa* rapid, tnay prvfer lti» fonuer. aa tbey 
pratand tbat the robbrr thn« nhtaln<xl i» of a iiaiiijriur 
qualitjr— ■ utippoiiltion dovotii of «!! rva-i.n." 

• aiHIaBaiL Uair. •! J^linnmi; "UC^Ktaw « uumuptRlu. 

< X U V t rt lia i ." nr.. I. m 

■Omiii "^tc tor- ixM. p. la. 

< "Hnr aaMta." m p. Ml 
'** Mar ■MMIk*' Mkii. t». 

< "IMiMat Mkdai,*' HH, x«. airt ins. » at. 



iiig. To Ibaa niiall qnanlUjr i>( aertieacid irB»adilnl. 
atiij ill a uliort liuielbe tirimla «f il bail furmed a diC 
eurd. <)u (mtuiuc and drying, a portion of the taut 
.'>u<l<-d fmin thia hum of (mwaiby, fant ttatiUl*- 
iiiniiieit full of eavitlea, and Iba imilald maMUr im tt 
■(iiiekiy dpiwinpooed. aa tbal nlttaiiMeljr • atbakbiK 
iiifl..,ieii luHM waaobiaiiMil. 

If thiit lain had baco OMcalated by aiiioklBcii 
ui.ul.l have yielded ftHMmbMl; bat tfte eoiwqanM 
ilt<cuiii|i«4lloii of iitDlaMi wanld not bnve wt to, b> 
UtecfeaamlaeaBtalMd ia tliennalu would batfa acted 
aa aili anlbaptl* aad tttatrmtnl deeoaiiioaltUia. aa k 
do** when laaal la PMaemad liy nuokloc. 

Thm attain m« find, ** tha rubber thus prepatad (by 
aiiiflfcingi aniitlnw a darkiHh rotor, do* lo tb* partlcin 
of coal vhlrlt ••llirrv to the <i<it»r •km. (Vtuio profile 
livllrvr thai Ihl* teiidt to liiiprovf it, but anrh U t . r 
the oaw. for It In tliiw liu|ir«Kimml »lih iutrxiritj ' 
.V.iw uheti tln-w "l>otll«>~ of rubber an? col ami*., 
tlie fr>->li. Iiuiiiiitiii.d •nrfaeeaare a ailvery eray mkir, 
mill «• eacli Ia>er la expoaed to Iba aatlMt eitnil t.> 
tlie iiciiijii of ilir uuake. It ie diffinilt to actvuiii fiir 
the outer lavem only beili|{ no eolored. 

The fr).^liK cut NOTfaoe^ however, lexiri <1arkenai^ 
lM.eoiije bLju-k in liirti, CO that iIk* cxphinttt loti of i>|J- 
lint ^oii MH.tiL-^ far more |.roliiiliJi.. <.>jM'eiiilly wli4<ik takni 
til ei.tijiiiielliiti with till- laet tliat tlie >tiii.k«* l> wliile* 
mill iii.t hlHi-k.* fur tku' tiiiii. ar«. i.ltii)iiv ilry iiihtilleif 
Aflil not ni-tuaily burnt. If tlie hlnoke o^ tll«^ be.-itr.: 
iiriipiiri nut- i» in.ii»lei,»„.il. it fi.riiiN two la\ vn* of Ipijui. 
in the r»-reiTer. one a rjear liii'iuil N.lutii.ii roii*i-i:ii.. 
lliaiuly of acetic acj.}, liie ..'Ii^t. 'liirk.'r it. r..^.>r, ,.I 
crefiMfte. 

Tei<* hut VAjMir of iiiM'l : I- n^-i.! Iiriii,r* iiUilit tlie co^u 
.lit . .11 -.1 th. i.p.i.-jils ..( tile lb* iiiny i^iii.y t- 

; 1. .» ■■ t 1 1 V .1 iri i-l 1 \; .--ril;!. 1 t 

.V volution ot ^.Jiiin vaid to bi» in tt«e for pi 



riii.iit-r III >i.iiie |Mrt>ui tlM AuMMii irallay. 

ilini Hhitii M.lutian baanoMMt apoD tba Uta 



irvpannx 
UtrlM' 



»ii>ti 

of Heveii H| 
Tlie I..- Ill 1 1 

i.1 1L» folio,! - * 

1. I'linS line. ID lo 1.% J- r 
i.lirt.i»-.Hly 9lliok<.|l plece>. l.i li . 
riibtwr |itiili.^l from the ^tll^ >> 
ii*oi[«t.^I l>v beiii^ allowed |. 



howev«.r 

fHetori^'i. ..fi niAklui: 



~eti 1 , 
I p. 



i|t Pari r«bl-.e- 

. ell 1 r*. line. t!i< 
.t ,, j. M-riii.-ui.v 



I liie lr.> 
•■I.\;iil, 



Til I., 41. [- 
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■>•■ data Wf iiiny Mifejy rouciid. rKat tr., 
. t IumI of preparation u- by far tlie bwi in 

'■< -41 vivw wblab will ba flMbcrr " 

loaaHUdagi 



il 



Ire.' L'"." 
iVarrt. Ur; 
i^-ripl i. 'II.. 

elIK*neJiri 
lulia. ill 
they ar*. i 
III an e].'V,\- 1. ,:i . .f 
i;r/u»ile Im>\^ liler*. li 
iill.^l bv the Im-t 



' nwpafa tba 



Hi- 
ll .11 
■il , 



tapaibtr 



'he proilurl of llaniliot tvlaxiiivii. n 
llv iu the llitfhlaiida of tlip lilate ef 

. I,. . n.^jwinpsble fl>r III, Wit of the dr 
i.'.-.^l.ts HI w l.irii It i.T'/W^, t.lltjijili:. 
il-iir;. I.I ti..|V,. Im.. II liiiii-,.,! lol'iu'ii 
■ l.-i. ,. r., h.'il.ilut N far Irtilii typiej.!. 

aiT ir.il... Ill ri -.In it w irrowiiii.' 

f -«l 1...T .bt...v,' level, nllli.<ik' 

ill M |.i.biii:iy % lMM,e drxuetw wa» iliiii 
thai "ferio., weeili-. i;riu«rB. af*d 



lil*M.M.»' wer». ali»eut True, IE do«* Broa allioiii: irraii- 
ile howlileri.. Ill the eeiintienl of will in Bilcll locailtir*. 
lull It In tiiure Ht llollie ill the liioiint atlm. up lo it 
lieih;ht of .'i.'ilNI fi^ei. aii.l e^eiiiuore. where llierei«*ii 
Hhiindaiit ruiiifuil. TIicm* fact* will M.rvv to »liu» 
llie wi.le raliife of eon.Iilioli^ (he trrw vill put up Willi, 
lUid were it liot Uir lite »uialltir»a of itii vi«.lil II to 3 
III. |n*r Aiinuiul. it woultl Ih> iuvaluable. for iiitrodociiip 
into many of our etiloniei.. 

I 'i^k'iilalioti in brxiiiirtit alHiiit elttit.r by aiiHikiiiir, 
AN oil tile .\lua7.i>l,^ or by Niuiply alli^wtjiK (be latet to 
liry on the tree trunk*, or .oiL Tile bitter lurtliodr arr 
.il.jei tioiiahje, UN the rtililjer liK'srlably oiutaiupMm 
ril latrk or grit. Il way aiw be prrparcd by dianiluf 
tli« latex, and pmaitif; the reealtinic ehitai Tlii> 
iDethod la not to be tveoiniBrndid, lb«N|h: for, evra 
If Iba dola are eut into liiln aliera and atpoaad to llio 
lieary prcMiuv of a maiidiora peeaa. • eanal<'<ini'<li' 
iwfveutaietr of walpr miiains in il> eavKia*. and drcniif 
jmiiitiDti aetk In, but not to tli«. unnii* extiiiir liM in "t'e 
aril m-rap.'' 

.Mthtiuieli NO iinpiire it rfiiiiiiinnilii a price. u>.iiA]ly 
><^.oiid only to TanlUiap." The lore ia f nMU Xl to A 
l^ r.^ nt.. which. inlnferlorqiwIltlaiLiiikjraveaaaMaei 

to .Vi per CMlt. 

Maiioabrim riiblM.r ali>o coinrB fnia OaML It b 
the priHiiiri uf H nuctirn la apeeioaa, n dwarf traavllk 
voHiewliat the liabK of a biivb. Tbe mbtMr la pi» 
pared by (be iiddltiua ul an eiceaa of «Jt to the taMK 
or Iqr Htniuw' luetbud of addlnc alnm. BwD allar 
thirty tlay>° drylnic In tlie aun it U anooor and lallrf 
eavine* of IhinhL .^aiuieht be •xpcctetl, tb« kM «■ 
purmentleik i* enonaoiu, aioonntlnK b> Iraai i ' ~ 
per oenL 

By tbia mat hod of euacufarttoit with . 

Bieenta it b liiipoiH>ible lo rid ul tlw raavoIaMllM' 
Icid natlar. to aay nolhini; of tlw |n«ater part of the 
wat«r. NoreiletV rrinark thai "k pmeMd BMMm* 
eat ineCnleax. inaia In n<«u 1 1 at > de am applieatlan axit 
manvala'* aiay well Iw apiilinl lo all tima ehrmlcal 
iwtbodik »id tlie aooner tba aaaivb for eoaftolatiair 
tmenu la abandoned, tba ballar. 

The only otlwr American rabbrr «( IroportaDrr, at 
liretviii, U yieldr^l liv tlaaliiloa •laattaiL It a|ifiia(a<a 



' Mtrtl, ■ .\,,l , It, I ■ I,|K p. Il^ 

• ■■ 'I ni tU-- lii . IlM, Wi: (. l*. 
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tti« iBftfkrt in a nutulivr of (HITffrrnt foruu onih-r iIht 
nuucwof Mexicmti, NicanM?imii, etc. A* Iat ji« wi* ktinw, 
C I'l^tioii i* till) imly %\Mxcttii uf tliL- }r**uu« )i«*l«lititc 
rubber, fi>r tho 4*. MArkhiuuuL, i>f (VtlUii», tiiruit out in 

The ItiirX U< tibrAiii^l ill A riMlcli niiil reiuly ^a^|](ull 
Ity horkti'tr a A|iir*l rhniiiit*) tn>m iim* <irt»wii of tlw 
ln*ii to tli« icnmiid. or by luukiiitf nrvni Kivnlim wilb a 

ColltiM* ban rit*iiiiiUMfiulrLl a lititbcr MN»riiiK knifii 
Tor titppiDf;. aiiil %iu4'i* thru iuomI: writrn* )uiV4> folluwinl 
iii>. \*K%ti. Oik r>x|MihiuPiitiiiit witb tJiifi, I ftiund it wak 
|»niL*ttr«]ty iiwilttxA, li* Ilttl*< mrfx loxuiUxl, |Mit«>.ibty uw- 
■nc tu tbt» rb»un^ lif tlie v.— by tJu- lifiitf <jf Iim 
nlm*. Htubblii^' wltb « broail bUub**! knir*-. or with n 
ehbt'l. us (HuvtloHl ill CVylou.^ i;tv«*« ^i^hxI rf-iilts with- 
iMit luut-'b (-laiuiufi- (m tb« tri'e. In tbc iin*vt4Mi«ly iiitti- 
CMKini artielf iti " Tli« Triuidiul Bullrtiir ll'^tli) Ihvrv 
i% WMIK* BJiffbt CH>ttfusioii lu 1*1 tint lui'dlitii'K KuitabUt Utr 
llw) gn^wlli of iraMtilloa. In t>iki> plni*r> ip. I^i, " it 
will ««-Mn*rly Ihrivo in rv^itiiiA that nrti not M|ua]ly 
fi]it«^l to llrvra *pp," u'hlrh .p. liOi ifmw "<mi laiH] 

nv»» t*'i^t.* Ttifh Ip. 121k "thf tivH* i< 'luiiljiin) jtvoJdti 
mar-lty or ^>ogr>r>' liiinl. uml immifH-t"* a prvfttriMM'e. for 
wHriii. ilet'p kmiu. ur WMidy eulL" Tbv lalttr HCate- 
toriit b the oorrtTt oiii*. 

Tbe luont licvikerul lUftlKKlof prrniirnliaD ia Mi5xicu 
It to will au rstract of thr kMivtn aim! •ti^ii of Uw iiuKm 
ilowtT di^ooumt boiia iioxK and allow the lutxtiiro to 
i^taod overtiig^ht. Tin* tinatiiii: riot which foriii« lit 
iti<Mi [ireiis«Hl to ri'fuoro Mitiio of ihn wjiti^r. * A* In all 
cth'M' raxf:* of pr\*pnratioii by " w»^t" itietltiMU tl»e rub- 
Iht odiitoiiiii lurtfo <piAiittt|»44 tti wut**r. it lin^ from 1;! 
tt> »f \H*T font, oil tlryttiif. Aiii>tli4*r iiM-tbod Im Iti uv* 
III Nh'artunut.* Thx'latfK i-t tJiUtnl with ab«>tit Ihri^ 
of wiiter. nrid aUoVfd (« (ttmid ov»»nil»rht, whfii 
(bn rQblit>r ooiiif^ (o cbeHtirfaof iii iwrlU'lf-i. which ilo 
iKit unltp to form u »olid iua.<««. TIh^ wattT i% i1m*ii 
draiiMNl ntt from brlow. antl tU« rublirr imrtielm art; 
mixed wtlli a fn^h tiupply uf water, and thr pron>Mt u 
air-ii" r«*|K'nle«t. Thi* |iartti*lr« arc thon broiiKht into 
a •olid luau by pmuiuri>. Th(« lAt«>f>t a<v)«>iiiit 4»f thin 
niKtliod j« ikppnri<ntly ffivfit bv Hart, in an nrtlclo on 
llie " Cita^riilatioti of* KubtM*r.'^ whii apit^Jint to hMV« 
rv*]i«roverMl it. I qiioto it In full, 1 may be uiis- 
lakrn : 

"After th« aiblftlnii of water, the* mislun* in wt^l 
thakfii; the irliitmlv^of r^btH^^ <liavinK a li;;htrr »!>«•■ 
fiilUr trmvity ttwii th4> aibmuiiinidii and orotrids 
wiitaiiitHl in the lat*-xl will f{*.tat ipiii'kly tn thr »ur> 
txv-. It in fmiud, luort'iivt^r, that un thr addition of 
farlbi*r vokimea of vuti*r and thr* rviiKtvuI of utbuiuin- 
Old liipioni from Iwlow tint Rotttlnif rublMT, tint glob- 
nlm riMf much inori* fpiickly to tht* xurfni*!' '* 

Tlw foliovini; irritii'ihiii of rtii* "rriMtiiiiiitc" pn»OfW 
11 i^irrn in " I^* rHoutrlmup ci la <tucta iVrrlm 

"Ci* tuodr tit* pn'purHtluii c^t bit-ii rudliii4*tiiaMV <•( 
ttf pt'ut fnumir qtrnn prtnluit de <|UMlit*j Infi^rifurv. 
qui iM-nt^oav^int phit tiv jil (ler crul.. »urtout lorfipi'it 
rnitclnMn4<iit prv^pan^."' 

Ki^viitly Chen* Itan bf^ru itoiii« bilk of rxtraolini; 
rabbt;r fmtu lea%'eB and iwipi by nivunM of •olv-fntii, 
Hd lia^ bt*vu done in ilm i-im? of i^ntlii iwncbik. A 
ilr^iptiou uf thin lattrr pr(KV»« may tlit?ri'fori< bi* of 
iiit«Ti*«t. It uri^iiiatrLl in lint nuialhn.'M of tin* yirld 
d ikw IjKMuuidra tirntta tr«u>ji, a tnw frmu twrnty- 
fivif tu thirty vitarii olil oidy tOTiiiic l'-^ 'li- s'litta 
itrrrha whoii fidU«i). Tho #>xpluiiat|(Mt of Ibu fact t*^ 
(itund in tlH> work of IK* Hiiry.* who Hhow4Hl tluit ihi* 
UtkrifciriMiM tiyf*c^iit t>t tlw tri'«< oiMi'lMr***! of *>bort. r|<i*>iM| 
»*r«. T}il4 Itehiif lb** niM*. ti icrt'ut imiov woiiM rt^iiialii 
ui»4i(M*iiv4l, ami thiiM n eofi"ld»*rabt<< i>frrfittnp* of the 
CUtta iMffclia would rtrmiilii in the- t^irk. A- tht* dt^ 
lufuid lor cntta pt>r<.'ha lm« br<*n larice, and (br hupply 
tiax Iwn obtahiifd by ftdliiiic tin* tr4.i*H, they Imve be* 
otnie aliumt exliiif-l.* 

SL>rul!a» propovn* to ntilizct tho htnrf« and twixrs of 
iboi^ from th<i old butt* to rxtriu't tint iruni fnnu. 
Thi»y ani drwNl. trrat^Hl with ratiMwr pntanh t«> dr-itroy 
e4t(orinir ninttons ami tri>nt4>il with a »nlvi>nt for trutta 
IMrvlia. Tbiji RohvitC l« lh<!:'0 iliKtilU*d olT and luuy Iip 
UHxInttikhi aimI Hifain. 

HatlH*riuori^ thuti 1 lb. of irutta |H>r(*b.H in Knld to tw< 
yli-UI-*! by W lb. of cbop|ied up fivfh lra*>* and 

twijT'." 

t'lr t>«*r<TaI rraMOD» 1 do not think I bin proc^'^t* inmld 
iir«iQt)ibly be appli«^d to lliv prrparuliou of ruM>fr. 
The lurat iiu|>4»rtiiiil of ihiT^i* art*. 1, <iti ^il hi*finc thr 
It^vn aiul twi^ tln*ri> would be an iniiiieiiM* U*r>% of 
talei; ami. 2. iitrippintr trvM of their foliiun- Mtw tinrt 
which buiUU up tJH>ir fiMMl AUpply^ invariubly kilU 
tbrtu. 

Tbft dlr(>«tl>>n \n whtrli r^^rcli work hhoiiUl t^nid, 
1 TMiturv to think. I» to prv-iMrt* rubber trvt' (roiii the 
QtliM nuiHtituehtd of latex, ho llmt aiiHMiir otbtT 
thitiif*. frelf^bt and ou»touii» ckar^ces oQ tli«K<v tuipurl- 
tifw iiia) be Hvoidml. 

Now it hiLs bL*eii stiowu <• mclmiively that thv tihemi- 
eal oucmtitiitkin of latex varn*)! with it» MMirts-. ho tliat 
it Is iiupn>babU! chat aiiv oua reit4:4-iit can Ite found 
m|iable of coA^tiliitinjr any tliveti tatev. Thu« from 
tbt< fact that ae«>t|i,* aclil ciMik'iiUiteit tb«r liUex of mt 
tiiiu llerea it|NM*tHM. it ruiiuot Im» Jtrjcued tliat it will 
ooaculati* til** Utex of a Kleknia >im>i'ich 

Tbnn ex|iert opiiiioii<«. we have ]^««<ii. hhi»wthat 
Iht.' pn>]iivatioii of niblx-r by lhn<e dieuoL'ut iin'uiih 

ui>t Malnfactory. for the prudut'l in far from pure. 

I have recently vueceednl. however, in preparinie 
|nu> rubber by a phyvkial pixH^M, ami w> tleiuoriHtrate*! 
Ibat cbeiutcal melbcNlji are imt nceewary. Tbitinef- 
fivtfd by centrifuifalizin^ the latex in a special fonu 
0* *^paratini{ iiUirUliie. wli«>n the rublMT [»nrtieli-i«. 
*hu.'b Uavei a HiiiaJUtr »|*et*ilV^ eravity than tint UHnli* 
uui ill wlilrh th*y arw hUM^wrMU'il. ar»t tbrnvn out of 
tile IkiwI in an «lmof<t dry t*tal4'. They may then b(» 
co«iT«ft«d uito « Holid lUfiM by ^liicb't pr^*>iir<\ or by 



[draiuiufcoff the >mal] iiuanlity of water wbii'h reiuaina 
I with a porous tile. So prepared. ( he ru bber forms a 
traii)duc?eiit luiLMi. tn*f (mm it^ uxual huu'U and from 
all duUh'tfrol «bvum|Mif>itiiin. 

Thi* iiuTilM and diMiieritN nf thiK imnlti 4»f pr^'para- 
tion muitt n'*<t entirely with nie, tmt 1 ennn<rt 
i*|M»n>|l*lM for any »(HteiiM*nt>» nunle In Tniiiibiil. wber^k 
a copy of my eiiiifrimetital machine wa* r**ci>ntly ex- 
hibited without my ooii^eul or kmiwIiMliCi*.— Journal of 
the Society of Artn. 

DKVEU>I')IKNT itF NKUATIVBH IX THB 
OPKN AHi. 

Ok all photo;;riLp1iiti operatioriH, the developim-at of 
tho tiei;atire is the one liint liol U the imj»t surpriMt iu 
fttiiro for tin* op(>rator. It in only at thin looiiM'nt tluti 
b^ known wbeilnir thtt im.tt;'* )*• well tteflned, whfiher 
tlw light i$ buriuottiouis wiiether thi* (imi* of ex(iuf-uro 



cloTeloprr aod of ni»mg it fmiii time to tfliH*. lu Imrlin- 
in4C it 111 ui<*h a wav that it mIuII inier|Mi9ifil between 
tlui eye plai*iNl at i^aiid tin* r*x\ uUf^ *** an to periuit at 
watt'liiuic the appt^nfano* of the inoifre. When it u 
Judged thai lb** devel4»pmenl euiitpb-te. the imnii». 

1^ tiiaile to pivot and tt< mj inrlin«Ml to caitMi tb« 
plate to i>|lde into n frame. Jf, pincvd in front of an 
Hperlurt* arntii^'ed for Ihiit pur|NJt»«r juid uhich I* 
oiienifd at the proper unMuent. Tb»- ft.iine bavinir 
afterward lK*eii removed jukd pLx-vd bi-ftire an(»tlier 
fnxHjve. Iln* plate u alU^wii] to Ulile into the fray. 
whirh rontaiUM hy|Hi».ulphiir TIm* trayo are inlru- 
dm*k<kt thr'rtitfh a pi'hvijiI iUH»r that iii^*'-" iM-rt^K to the 
luterliir of tti«i npparalUM. 

All tin* U M>iuew bat oHUplii-ated, but. u)>imi the 
wholi*. i» ea|Kkbl«i of 1:1^111;; U'x^l r<-»ult« after a fM^rMtn 
bait made liiiiuelf fumiiuir witli the s-Ariou» itianipula* 
ti< •ti«. 

UU. t'aiiriii'r atid Ijihtl**'^ ile%'tc(> ap|H4tnt lo ti» uior* 
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Fio. I.— THE EKSIE APPARATUH. 



Iiaii been proper, and, finally. whetl>er he ha« Hiifi- 
cectlmL So. when It tr« a rtuextloci of a nortrati In bin 
utinlto or a icroiip In lit^ icarili*n. be takett rare to do 
hu •b'veliipiiifr at one*' In onler to »ee whether it will 
tw nere>.<^rv t'> re|»eat Uh (tiieraliiMiH. lint all tbiM 
ciiiinot Ik* <Ioih> in the o(»utilry : anil yet where it roii- 
eerii« II »>ub;tH*t that the oiM-rator may not baveuii op- 

Itortunitv t<» meet with allerwanl, he may Iw ^Ind to 
inow whether IiIh work lia» provpU a Nurcew. At the 
time, now reuH>te. ia whieh (ici'lntino-broniide wan un- 
known and uet ciJliMhon enipluyi**!, and it wilx neeew- 
MUTi' to do the develnpintr immedijitely. 31. Bimrdin, 
a well kiiimn etitfiiieer. di>vi»ed an up|iaralii!( that |mt 
utitted of performing all the ope^ralions a|M)n the upot 
aiiU without a lalN>ratorr. Sinew trithitiiio-brtHnide 
plate* have <*oint( into aiH> then> have been devi»itl 
M'veral apjuiratUM that pi*nuit of 4leve|optnt; and tlx 
iiii; wltlKHit a lalM>nKti4fN', ami not Unnt ac«» we had 
an op|H>rtuhity of examinioic n ti*w new oneii ttiat de- 
»4>rve to 1m> iiiadM kiiriwn. 

In th*i fivMiem d«>vu»^l by M, Krnn* It U neeeMary, for 
tin* ex|M»«ure of the plat^ In tin* eamera, to have 
vixM'ial frumeH that, open at the tMitimn in onler to 
allow (he nbtte to |U4>m into the developinc appar»- 
liiB. The latter co|ih(f>t« of a mpiare Ixtx f h^itf. 1 1 <>ur- 
moutifed at one of Km nortiers b> an inelinetj lulx'. 



Fio. S.-THK l A-XMKR & UiKITTK 
ArPAHATI .H. 

jalmple. It poniii»t« uf a iii?ht meeptaele. li. trana* 
parrnt up3n two i(idi*>t, into which may Ite inirtH|uri<«| 
aiiil frtun whirh may 1m» rrnnkved. in •aei-4->*n>n. tli<* 
different IniuldM neewMiary, by nie^tn» of two tnlM***. A, 
arrnn^l at eaeb extri^intty. and twiHted >tptrallv m> 
a* to arr.M th<» lltchr. TlH»'top of thiH rvn-ptarle It 
provided with a Te|vet-«>verei| Iwltt** for the re^vplmu 
of th** frame. A. of the i*airMmi> Tbit« frame iv pn>- 
vj<|ed with riarujiw. T. enniMH-teil with a **Te» iJuit may 
be luaiieuvere^l ir«>m the exterior in ord»-r to liberate 
the plate at the ile^^ired moment. After the frame ban 
brrn pliicetl uijon the receptacle. Ji (whieb conlaina 
Ibe devi-liiiKi 1. it i» btitetieil «l«iwu liy meanv of ib«9 
pHW. C. which eMKaires with li«»llo placed at llw »idrs. 
Then the sbutt(*rof the fntim* i<i o|M'iu-<d. and after thw 
plate liita l>een free<l. the abutter. 1'. of n*d irlaMk, ia 
pulli>lout. The plale then fall* into the n*eeptaele, 
which ia prrividr*! witb »upjiorl« in onlcr to pr«t%*>iit 
the ^latine from touebinj; the iKtttom. Finally, tho 
red KtaiA i* put in pliiee and the Iraim* rpinov«il. TIm» 
development i» watebett by tran>iianttiey. ami when It 
in jUiUreil >.ufni'H>nt. the buth In allou-etl to tlow out by 
o|M'niiiu the roe k of the tiil>e. H. I'ure water Ik luaile 
to eimilatM f4»f an ifiMant, then hy|MiMilphite i*t|iourMl 
In, anil, tbialty, after the plate \* fixeti. it Mifnc*** tu 
ojkeii the shutter. 1. In orUer tu remove llw plate. 




Fia.t.-THB DOyNT APPAKATL's. CUir$Ki>. 

to which o«H> api>lini the ey<> In ordi^r to look Into the 
iiiternjr. The op|KMtte *i<le rarrit^ a nnl |rfa»ii which is 
errt-*r»Hl or unniven-xl by lueait* of a fthiitter. //, con 
invteil with the viki^Hi tube. A*, by iu*vins of a chain. 
In thi» interior then* lu a UH'tal fnuiU', l\ «up)>ort<>il by 
two buttons, f* that an* iniuieuvere<l fnmi fbe4Hii»)dr. 
Tin* N.|4itii III which tbe».e bandl«*> blide. wjihmit aik*w- 
ini; the litrlit to pa-n. |terinil uf raiitint; or k»werinii the 
frame aiivl of iiicliiiinu it in all cIlrvcttonH. The (riiy. 
H, coulaiutntc the dcvelo)>ini; balh u vttualed be- 
nenl b. 

At thft unper |uirt of tin* iKiX thnre \* a Mimtorl in 
which Id pimM'd th« frame. A, containinir thn plate that 
ha*> )ii»^t tH<en PX|Mi*Mit, A ifrtMive (orni*<4) at tiiin place 
allowii the plat*' lo pii*« wb*'n the olidH that ekweit the 
frame if* pulkil i nr** l» taken IWorvltand to iiwihmi 
vvr (he bnt(4Hi«. U. in *uch a way a* to briuic th« frame. 
1*. vertically under rbb ^roove. The fraDke. tber«for»', 
recedvcii tbe plate and iwruUta uf mimenlut; IC iu the 



Pin. 4.-THB DONmr APl'AR.Vl'l'S. Ol'EN. 



All litis is done aouwwiiat rapidly, ami tin? apftarattu 
(KNMipieis ImK little ypant. (^are inu^t In* taken. Itow- 
evi^, lu arraiitre the frame tff the apfiitrntiu in a niMM'tal 
manneriift re;;ardH the clanipfi that hoM tin- pbil«. 

The tnethotl of developHicnt dcviwil by U. Paul 
TVinny In very practu-al. Imnnium* it |h n'lmptA and 
applicable to all appamrux without any iiMN|irlaaTH»u 
of (he frami^. In the cover of a Ih>x. A t'-eeii o|ieu 
and clo-<sl In Piir*^ 'A ami l>. an* foriiietj two aper- 
ture*!, B and f. provnlt-tl witb »leevet( of black cluib 
into which one may insert hin arms. Tint kiiiuo cluth, 
thnriMichly intfienriou* to the litrht^ form* a lN*llowa 
ami unity's tlMr cover and the box when the Utter la 
ofM-n. In the tvnier |m tlxed a r»<«l ifla^ and in (be 
iip(ier e*l(^• of the cover !•» foriiiM*! an a(>ortur*". A', prv- 
vidrtl with a iduule for the ey*'«. lii onler to develop a 
plate, the bi>t in o|»eiied. jumI tbroiich the door. A, arw 
tntru<luce«l the frame*, the band iipparalus, the tra}->« 
aod tho aulutiuu*, Tbcit tb« anuK, having b««u lu- 
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Mirlpcl intn tJie nI^vvi'*'. mi«> t^v^ry f«cllity for dld- 
cliATrnni; tlM^ Utmu- ami iMitrini: thi* pluti* Into the 
rokvpniK (ruy. TUln Uitr-r titin t\ i^Imhh b<»ttuiii. ami. In 
orilcr to ulMcrvi* tilt* triuuTH irann|»arr»i*y. It Buflli'm 
to tiMi iuim>r. It. whii'li M?rvi'>i alno ns a oov«r. hi>iJ 
whirh in nliUNMl utult'riicilh, an Ihiit tlif JiKtit iruuiihK 
fmm f> ahnll bu mflmtcd at E to tbe ayi.' of Ibr ut>- 

TlM> wa/iU(ii(C ami lixing nr«>(ient mally no difflrtilty. 
It will Iw* rcuMirk*Ht that tive apparatuii iHirritii »t the 
imiii« titiMt ftir rec-hartcinic the fraiufs. 

(f4*ti«TaJly RfMikkini;, we tlu dul thiuk that It t« lndi«- 
pfMiMibU' to ilpr«'U>p in the u|wti air; hn% tlwrv are cer- 
tainly niM'ii in wliirh it will provt* v«ry iitteful. and It i» 
jwiiari*t,Uy thr> bi>Kt ui<!thni) thnt w«* have u( f«»riuiii|C aik 
opinion AN to th<i tinui of i^tptMurr. 

For th« atmv«i purticLilnni nnil ttiA ai!cuiu|iati]rluie 
UliutratlOD& we ar» imloMitd to Ijk Xiitnrt*. 

GALVANIC l>EPt>SlT8 ON NON CoNDUrTiHtS, 

TliK foltowtni; in au alMtraet from Mr. t'arl Herlnic'i 
(liir>^t of an ortirle hj Kmithe, ui Kl«*klroterlini>:>('lier 
Anxeiifpr. on tho b«at prornw (or ennttiLt; ohjfM?!* that 
an?k iH>n-4>on>hii'ion) : It k» kM>[M*li*M to try and fonu a 
ul«<talli<T ooatliiK by plteintral ninoiDs. and tht> only taliii- 
f»f(4»ry ni«(ho<lHan* to «»* graphite or a eoutini: oli- 
taineti hy a Hohitlnn of *ilri>r. T\w t^raphite iu<>lho(l 
U brieHy Ut-Msribwl. bill tn pon*tilerw4i inferior to th« 
■ilrer •u]utk>u ruKhod. For th»» Uttor a iH>hiti<m of 
ojtrat4i of Bilrvr in alcohol Ih ummI. the txHir lieing 
dippiMl into it or coated witli It ; It Id then pUuwO in 
th» Ta|»or ol phuBpltor omulphide of hydroKen, whicli 



with m wShmw MlDtion a* aborv ilewribMl. OllaloM 
ituir twieoAled In the Mune vnjr. 4*-i>|luilion <*r oellu- 
|i»ld niay hUo i«oAi4til with a iMihitiuii of phi>*>pli4m)* 
itt fith'r al4>i(li4»l aildt'il to a nolutiuu of mtiwiilratvMl 
hilwr iiiiriiif Ttw iibjn'i U thi*n paiiitril «iih the 
creamy pr»^lpttate whitii If forni»<4l. It in found tlutl 
nipper f^li*^ In pl»c«i oC the xilrer tuiltetlu nut ^ivc iucb 
^uod pe>ultv 

WORK ON TIIK nCIUMNtlS THE 
KXPUSITK^N OF 11H». 

In tli« followlnic not«^ w« kIiaU <*iainine tlio prufirm* 
of the work of cunMniction i*1 the (arrat and Small 
t'alaoeftuf the Fine Art»t. and nfterwHrd have MHuethin^; 
to»av iitKHil fXMtiH iif the oiher interettiiiip feat arm of 
the ^oris KifKicitioii of |!j<«j 

An the otijiTt of th»* Urvvit Palace of Pine Art* into 
rp-|iU<N> tbettid I'alaoeof ladu-try. It hae b«*eii Modlexl 
with a view to Nerriiiif; for the Miluepurpo*>^ In pliil). 
ItA fonn reealln that of a iHter M. with iiiie(|ua) 
hranfhttN, tlun nmaller of which in repreMftiled by tkie 
tHMty of the buililiiiK burdertnj; uptm Avenue d'Aiilin 
ami'lhe Inifl^r by the iMidy of the tuatn builditifc bor- 
derlui; U|hi|i Avenue Nicola*. Thix taller will rumi- 
prirte the iKtHiuiMfntAl fu^aile <^ the edifice uiH>n 
Avenue Nir(»liut. and tie niviipied by a Jari^- ^'lozed hall 
dexifftic^l for ttie eihibirmn of M'ulpture, rtt^ Another 
hall. a( rii;ht itiitcM with the ArM, and d eld inch iiiii; in 
its center, will «»rrupy the i'<>ntral fkari of the cdillce. 
and euunect the two brancheM of the letter H. 

The buildiiiK iMinlerfnic u^tou Areniie d'Antln will be 
(Kwupiod in the center by a laric« vestibule Kaloon lead 



foarth line of 34-inch ffag* effaeU a geueriU delivvn- 
luatfrlaU. 

TlM* bandlliiir of t»M» Urire blorku on their airlvaia' 
tlie ijeneral deiH>l In friMitoflhi- threat I'alaoe 1» • W 
bv uwaUM of a larxf mMhtK ele<'tru* tiri'l^e of a powrr nt 
10 toDH, running U]>ou iwu rallt* Vi yanU apart, ami tit- 
interral l»etweeu which in uceupiifd l»y the piW 
Mjuared Hluue. 

Ttie name apiiariitii* taken th« itoites In RiMware 
they are needeu, niul carrtr* them to Che front of 4 
dlaiiMMkil t4>othed cireuUr miw. vhichcut« IhetututU 
diiuen»>oiiii n*qiiire4l. F«>r tlu) MirinK uf very Urv*- 
block*, a "aw m ith an nlteniatmic mntinn is eutjjUiyr«3 

Th* tratiBtui&*lon* that operate the two nawin^ nu 
chiuw are actuated by a <0 lion^ iK>wer Weytw* 4 
Kiehniond engine. int>talleil in a ^hKl ric^nr the Mwiiij; 
workn. Thin en^ne likewiae rniiH the tlyrminc* tlut 
are iimhI for dintributin^ energy to the varlon* luecbftu 
ical n>>lallatH>nft and for ]ii;httu(; the wurkiiiiC points. 

The |Kiwer ill trontiuiiltiHj electrically to th« rolUtic 
bridtre, to two luortar mixeni ol 5^ boriM^ |>ower each, 
and to the eleTator windla*«e«. 

F<<r aiMUAtioK the elevaK^r windta«M>« the Iwtienn 
trfw'ior* of the rs'iitral and back iwrtN iimmI tlie cor 
rent furiie^hed by thf ••♦•clor itf thi* Chanil** Klyii^. 
' MM. NniKiuetiV Marlaml tiave. In a«l«lttion to e>r 
trie «hidla»e«>. orruntted for tlw* r«lHit>ir hmlditiZ 
j lualerialn three rolhnif ^teuln crnura that do dutt rv- 
i|KH!tively fur the priuci|jal facade and lh« ncbt oiul 
left »idr«. 

I The crane to the left, represented tn (vur eujfraTing, 
in pirotrtl oikd luu a eurvrd jib It move* upon a tnA 
loltffoot gage and in napabht of ranting umteriaiito4 
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00fir«rt8 the o><«tiii»; into a conductor. The iiulphur 
luetluMl in preferred becaUM- the ouatiiiK adheres l«etter 
and the i>ro(?eMi may be rrpeat<»t1 if nut auccewiful at 
flnt, while tlut in not the caiw when pbonphortu is 
iiBed. The Nilrer dilution nhotild Imi uiaile nmitral 
with ammonia, a* it will then adhere l>etter t** gr«>a>y 
■arfacw and Int^ten:* tl»e *iilphidlni; pnK*eM*t Witii 
•uch acoaiinit the nr-«i de|H*>it fonueit a httln UKife 
rapiilly than with icrnphile. The obJeiM »hould bav(« 
one or tiiore c*)p|MT <<oiidiiLMort altaehe^l to it to start 
tlie dejKeiii : ihew atartini; tioinls are bent place<l la 
the deeper iKirlinns of the ob>i*ct. The objivt »liouid 
flpol be treat'*'! no ilitil all |>ore-i are filhHl and that it 
bvooiuen wiilcrprtMif. Thin in done with wax. taitow. or 
a mixture of the two and collodion ; wtKxl i» iMut 
liotled in linM*ed oiL TImi nllver nohiciofi in niwle of 
two pdirtii by wei(fht of *ilrer nicri«t«'. f<Kir partn water, 
Ave partn oiuiiionla of <i 4 M^i^ltlc gravity, nnd "tit iian« 
of atwoliiie alrtihtd, Wh^n ib** iiiiiiiMMila l» a^ldetl a 
brown preclplTate U nf>t foriueit. but Is redinwdvml. 
After hehnr iiialvxl with thlft It -hMuld lie completely 
dried atMl frt^Mly extKi«*ed to tlie air for wiine titue ; it u 
then «>ilbjecivil I') the action uf the hv'dn)^*en »ulphidu. 
This prixvo* uiay 1>e re|ieatei) its often 119 iweeanory. 
The current for (te(XK>ttini; the ei»i>per should b» only 
0 -S to 1 am|>err per Miunre deeiuieter nt niirfaee. and at 
0 75 to a maxiiuuiii of 1'^ rolta The eop|>«>r nolution 
■hould c<m«i!<t uf :i to 4 |uirt« of wat^r to I |iart of the 
■kulptuite and i Co H (M>r C4>tit. of iiulpharic acid. Th«i 
hydroi^eii nulpbide in obTain<**l bv jHXiriiig diluti* »ul 
plinrin Acid on iron hiilpbide. A raHaillR de]Mie)t on 
KIomk, ix»re»lAiri, etc., m b>->c (»liiained ^»y poAtititf tt ttr*t 
With icotd [Mint nntl tlwui tlrinir, after which the de 
|KMlt cun l>e nuute. Or the ob^ttei* may be oovvretl 
with a eoatiug uf wax wr rmlu, wbloli is'UuQ ooaled 



itii: to the ventral iiave, and, u|khi the two Bidw, by 
exhibition halln. Kxhibitioii ^oUerseii will ran aloui; 
the entire lefij{lli of the fai^iaUea, and aruund the great 
iLari>ii. 

TIm'wi irallerien and lialln will km dintribaterl thrmifih 
two prlncifMl nt4»ni>n. The ground flo4»r will tw at a 
Hllifhtly higher levi-l than that of the l|iMt<r of the large 
naveh. In order that It* proitienaile may lie ii*«^| jt» a 
lilatroru) from which to wltn«<Mi hiir»»* racvw. et«, Ir 
will a»iuiiiuiit«ate. thri'U»:h two Ur^ inclined plaiieti. 
with the central part of t lie UtM-iiient, wlik*!! will ttf 
so arranped lut lo nerve fur s(abl«59 and waifi^n hou>>Ht<. 

Thin brief ex(io!t^ is indi>{>eiinable in order to allow 
th«> readier to uiider»land the details of etinst met 1011. 

rn<h'r the gvineral dir«*ctio«i of M. I i Irani t. the 
Mupervtfiiin of thi* work of ooni>truHiou of tho (Ireat 
PhIhoh wn> confided t«> M lH*8lajie for the fr«»nt iiart, 
to M. Thoinoi* for the back, and to M. I^>uvet for the 
interine<tiate tpan. 

The i*rant of thi««e vuriotit portions w«a luaiJe. I>v 
ortler of date, to the fi^ltowin^ crHitmclon* : the back 
part to M. Pradeuti. the interiiietltale In U. CUapelle, 
and the front MM. Niiniinette& Marland. 

Seari*4>1y had the t;raiUs tievti mode when there were 
ln>tall<nl at the dilTereitt wnrkini? |K>irit>> ranoun ap- 
paratiu that ore luoihdn of their kind from the view 
point of the lueebanical and electric forces broai;hl 
into play. 

The*!* ncenee of operattonii are eonnerted with the 
whan*'* and i»tocka«)HN of the Seine, through which 
th^y t^Ht rtd of their rubbt>>h and fec«iv« materiiiK of 
e>iii»1ritcli*>ii. by means «»f f<Mir railway* im'^ing 
thniuiih a tunnel excavated under the r^»ur*-Iu-Kelne. 
Thr*-e linen with i>ortah)f tracks of Zninch (rajrr do 
duty resfiectiveJy fur Umu three working poiutk, while a 



lieight of V6 feel. The crane to the right, whiob 
ranged in the name way. corrieii a movable ami 
balan«<*d liy ctmiiteriHjiMMi. 

The nteaui crane of thi* main fn^adeconnintii of a larr* 
metallir frame kV Uh'X in liei^rht, moving upon a tnuA 
of 1:1 fi*ot gngc. .\t the nummit of thin f raise Uia- 
i>tAJIed a pivoted crane. Thi* apparatnn inmaneiivfnd 
l»y mean* 4if a 3ci home power Ateaiii engine loetallnl 
lit the biu4> of the frame. 

The liumen*** tkioeinent that extemU uniJertbefH' 
tire hiirracr of the Utvat I'abwv w«*> flnk»hed at tbrfOd 
{iif March, 1«*^. While the iron tloi^. mmimiimnI with 
iMdIow bricka were l>eirig laid, the coiiMrucfioii of tM 
walls of the main Btt^ry watt liegnn. 

The interna] arraiigeiuentn. iin nhown In nueof oor 
••ntrravings. which repre.*eut» the layiiiir "f the flfior'^ 
thin ntorv, are e?>tahli.*lHHl up<Hi iron >up|M)rt.«. aiiJ tlii9 
will reiufer it iMui^ible to mo<lify the interi<»r of ike 

iuilHCi* In llie future, if it liemmek niH-wwuiry, wiIIkiM 
laving any mH»<iiirv underpinning to remove. 

M, tilraull. In aidlltMMi to hin omce of arehitcH lo 
chief, has been *>peeiallv charge«| with the dlrerlinii " 
the Wfirk on the Small Palace, Thin Mnicture 
sigueil to n»nt«iii a retrrie|iwtive exhibit tun of tliellM 
art*, and afterwani t*i iMNroiiie the prtnH?rty <►! tlwertv. 
which is to use it a-^ a museum. IIb general fc<w >• 
that of a nvnUr tra|»e/.ium. in the center of wbifh 
there will lie a garxh'n in 1)ie form of a semicircle. Tb^ 
entire ixiriphery will berH*eiipinl by halts and gollMr^ 
an«l It in u|»oii the trmat ti«»e nf the tra|ta-2inni liordrr- 
ing i)pr>n d\vetiiie NuNitas that will rise the priifrlp*! 
fa^iuh'nf tlH' ♦ihrt)'^, The Small Palac*. a>lde fM* 
Houie very #>tiinll cellaro to be u»et) for the heat'Of 
>»ervice. w'HI tint hiive any li««emetit pro|M*rly -i <«ll*n- 
Tbe iiub-btt»«ui«iit atvry a tru« gtvuitd fUwr, ca * 
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Iovh) with ch« e\(«rimt k>II. but will •rnrv uulyiua 
«m<*|» ii|MMi which U» nlHljIlph (Ui- i»riiici|>iLl •Xory. Tht* 
icr^fttfr iiart will bv lUleil up for ut^|H»iii and •cctMiilnr}- 

Th«* cut »tuuM t)i^iirni*<l ftirthi* <M>iiKlrii<" inn rif thi« 
litiilthiit; iirt* bruutrht by tnirk* uiul th4*n »aw4>i) aimI 
«lrr«^t] by hniid. Tht* hoiittiit^ ui*|iauiitti<t r<(Ni«^iMr» a 
tt«Ti«Mi at eif^ht itawt* prurultHl with iinhimry vi hiillitM*(;t4 
uctuatetl by « horM) ixjwvr 4iii|^n« with i4*W*i1yiuiiutc 



JuKt a.t to (nrm a, <«Hiiiiii)<iun fl'Hir bfnv^ili tti«* lattiei^ 
wctrk nn4 iipontlMr horii>»«l*J |irx»j4N*ltiMi th»« T »r«»U" 

Thr (•niirrrti* in |N>iiri*i| «»v«>r ih«* who|«i uiitkl it ha^ th«* 
■uwi*««ary thit'kiunKS ntH»v«> lli«> lattii'v' wurk. hiii| i* thru 
ruuiin«Ml tliiwii in <»riirr to iuak*f il l'uiu(k«c(. Kitflit ur 
t«>ii tUvA \ntvr oil. ttu* iMtiinlKun* n^iuuvml froiu th*- btme. 
ThlH i*> rUliiM4l to Ih* a tfivnt itufin#vrnM'iit ii|mmi llwur 
illiuiry iu»»lhiHl of i*oiiNtru..*tiiit; niiwn'tr (loifr*. 

Of tlH* llUtll«^Kl» »thf>r iunhii«*rtiiml nltractiuniiof 




RES'MRATlON OK THK K-H AOK oK TIIK CHAMHUK DliS COSII»TKS. Fnic Tlir. r.\I.LS 

K&ro.srnoN of isui. 



t^tn'«llll(p^t■•tl. HmIiI^. two ninvfthio haM- of *« horM' 
lNi\%t«r 4<ui-*li. work^nl'by hAiiil, ilo diiiy for thv priia>i- 

All the f1u<*nt i<r ihtf *uli ba.*«'tiifiif. w wHi t%H Uhmi* uf 
t hf vvlbin*. nrt* of ooiii'rett*. «iitl vnullvnt. nml wtthniit 
npiNKmil beuiiin. Tlit> BVHttfiii of o<MiHtni4'liij|i eoii.tt!*tii 
III l»uryhiK iti ih** tNMiccfle a bittlot* of conm* iron wirt* 
i*i»cati<N't<*d witli a wrii^ 4»f nmnr in.Mi biicklfT" rtL*r*H!injr 
\vi-tir>Allv Um* rib 4>f iht* inm* of Mti irivvrlr>l T M*cti<Hi. 
lu wliicli lliey aiv flriuly Died. Th« ItuuixU mrc »u 



tUt R«|Mu>ltlon ouder ronvlnietkm, rin*<i(1tK* iiMwt In- 
lfri>«tlitic utll piiii»ifi| of a rfkloratinn of M>iit** of the 
iiio*l iiiitAbli* liiiilihiii> of ulil Fnrif. 

Aiiioiii: Mjeli rvMonil ion!«. 4Hifof (hiMi>o-l imiHirraiit 
will bf lliAl 4»f Iii4riuli* of the (')Miinbre iJnt (.'oM»|»le<4 
of thf "ixlwrilh fi'iilury, wliU'h wa^ oiw of tli*- cliffw- 
4riruvri* of Frviii'li arrhilrrtiin* ill t)>v IIiikmJ the Ki*- 
nni-^aitcv, and nhirh mu uiifurtiiual4*[y dntn»)i*d by 
the flrr of 

This edilleu. wbidi wa»«ituatrd At tike back of tl^e 



Oiurt of Haiole Ctiatwlla And Yimh^ tJi* ffrmnd Mitrane* 

of Chi* imlat**' Ufiou Kim* ilr la Hikrlllmi*. wa» roni»lnurtr4l 
diirmi; thi> lint \rur* of tUv i>t(t*>«'iiilt r»>i(tiiry, iiti<h'r 
rtiarlfi VIII. aiid Uiuih \|.. who huil. iiiiuMttC the Inricv 
cjirved or iiaiiiIihI Ili*ur» li*. HlHii»»>t vwty- 

where kueli 4!itit»if4iif> Ait the dolphin, the iKiretiinit*- hu'r- 
iuuaiit4Ml l*y itH* royaJ cruwu, aiid tl»« erujiuvn uf gneeii 
Antie. n( Hntiany. 

Thriw irr^iiUr iMvilitkuii with larl^• and mairidflAent 
wjiMlnv*.. hieJtfn. niatiH**. « line inrni't turrt't.aiid hitih 
AOd llli«v|Uai HHitft with 4|oniier wiudown «>f lh«' IamI 
pMlod of the U«»lhir >ity le^iHi4^h W4T4' th4> pnimuient 
fmliirvH of ihitt ht^'ud*'. t'he dePTnirtli:iii of which wii* a 
lOdH |4> the iiiu>;iiltl<-t'noe of I'uHit. 

Tim |»avilioii Ut tt»e ritrht, where wmJikI the rraud 
evimijU fctairway. uprmH] widely at the Hofl Ktory 
Miroij^h A b«*iiutiful li'tr^iA »iiruiouuted by a iiii;h, 
i'iiLii|ill<*«ti^ (lonurr wiioJow. which woji rather an 
oinMiwork Uttble tUiikt>d by hmh piuottclcn rxlreuie 
ei('i;iiinre. 

Anide frniii a f«w ndii4>r iiKMlltlcatlon* ID d^tAit, MUch 
an piiLTtiiK ih4' MnlrwAy at hii luiirlo lti«.t*>Ail of in tlwi 

1)n>lciii|riiiH>» of tlie tMiiildiiitr, » prvKi^>dhi|; iiec^i«ltHi4*<f 
ty thv pIttM uf "iMd FaHh." whM'h wii*> iiii>-rf*'ret| with 
hy tlut i^Utti de lillly. the I'bHiitbre d»^ <'(Hiipli'»< haM 
Inm'Ii ri>Mi*»re«l nr4<4jr«hii|£ to ihi* tuii^l uiillwntt*' dix-tl- 
iui*iit» prtv^r\ed in IIh* Xalk>iml Uuneuiii, that fc» to 
Miv. the pluUH aiHl elevation* of the eitrlHe^iith i^-ii- 
tiiry, nreviuuB l4* the lerriblu three days* cuulliurration 
that ilentroyinl the 4t«tQec-. 

For the Abi>rtf iMrtieuUini nud th«i eii|trATitig wo arc 
Indebted lu the Kji<fyi'iii|H*die dii tSiAelo. 



BPEEU REroRI>;4 OF I'MTHD STATES 
TtJilFKDO liiiATS. 



Rki'KM' [kerfunuAiireii of I 
Itut.'* built by th4* 



he |or|M*du boat* " Fam- 
riiion Inkit W<>rk^ San FratiriMXK 
and the " Davia/' iHiilt by WolfT ii Zwirker. I'urt- 
liuid, Or«i., in Ktreetliii^ on their trial runs the Ktipul»t* 
pti oMiiract i>pei*il, h»v<>dirt'rtti1 aileiitinn to the «l]nw- 
iiiK made by ttie other tor|H'ih* iNiaii^ of thr Fnited 
Slatt>»> navy.' TIh* tv«*ori|*' of the t«>riMMlo boat* thiu 
lar AcxK'pteil are a» (uHowk : 

ftS-KKU RR«:i»lU*H OK I'MTRD HTATKH TORPBOO 
IK VAT KLKKT. 
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nntr^-« nvu^iUC ** Knn#i«." " i^" at*4 " 
bM 4f« rtn*v iwivt far kII fsicUcal |ur]i«w». 

Tl»^ ree4»nl nf thr " Farrafiut " in atlaininr the ran- 
trud »|N*ed with 4»idvonp iiiutrial in rather rethurkable. 
CMiiifiidi>riii|{ the diflleuliir* experieiM'ed wtlh M>nie <»f 
tlH* 4itlier iMJiatK. The "t'likhiiit;" atnl " l>» l*4Uit "enrli 
had thri'*> trial* aiMj the " F4>rt*'r " <h'vrlopetl ilefis^ln 
after iirelliiiiimrv lurrptaiiee. Thr "Krieioon" had 
hevrraf irml". hIm[ Aorid4-ntfi t»*iiltliitf in tin* mwIiIiii}; nf 
heveral liieii iM*i*iiriw| 4l*ii"hiir ilieiriaUof thr '•F»>ot«*' 
aiul " KmlfcTer-. " The "MeK4i* " wa« aiwptr<l diirintf 
the reet'ttt war without lmviii|C t^ntu* up t4> miitrnci 
ii|tred.— Uariue Kertoril. 
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RJfOISRBRIirO NOTES. 



H h»i l.^ ii In thi' Ht.Ii.Ii fJ.^rvtarvof WUIir 
for \V .r t . t.. u.'L.li "I tli>' hnreir' uliU IStfld 

Iwil-rrlrs iit hnuit lt[i III f.«ri .;.'MI'*ri- f- 17 -'hocklll TCCTilL. 
tlm^ i TllitiilllL' l-"U- • r.| .jllU k lirr IM hr- r»*4ju- 

.•li- Till-. Jir.Min„-. 1 I. 1,-, isth.- i;i Vriit .u . ■! tbr 

Mlp« riitti i:(IiM.t mI Iti^- liovnl I .krrl'i.^.- Klii'C »ry \V<:m)I 
wk-li \r^. i.iil I* rii't^'il ii^'lv hiinliN- iiiji 1 i'. ii ii[ >.»riitivi*]y 
lUfsj^'iiMtvr, iiii'l i; li.iN v.'.l t.t Im' rM|iithl.- ..f lircHtly 
AUgiluutllii|{ tbp*t^*«\l(k nri* now attulliHil hy tl»o >i«r- 
vle»«rUU«r]r. 

Th» btanatleul Butvno ol Wpiubis ami Urtuatv* «t 
Paris liM, Mjn) Tli>^ Ainrrirau Unchtiiht. luuiiit Ituit 
irh#ti a bar eiHi»i«t4t *>t HA itvr Cftii. »t«kpl autt M uer 
exit. atwi. tli*Fi|uiMiiiu rruiu livnc ixmly fSOof wrmt 
W« Hhunld eiiMvl fntm t\w ludivMital oompoueuts, 
Ttib di*M»v«ry luw crrat iiii^iort«>i«« in Ut* cuDHtnii*- 
tlon or cluck*. «*|M*citttly lu^tmnoiuietil elucluk ■iitn* tUe 
•Ifcct will be pmi'licAtJy t'> rliiuiiittter the t4miuc>raturc 

anmdoii. u'tiieh Uo/^ lUiiii fnr lM*t!ii Oic great difficulty 
k ubUiitiiuiir a utiifona n\v In tiincpfccoM. 



kai bwa unl (or moflnf vvry littl* In thii. 
covatrjr. la }(•» York lliir* ar* a (ww balMlnat hav- 
ing eopptr roni*. Th* bxt fcaovD t* Trinity Cnoreli. 
io Bniadwajr, oppgaM* Wall tUrmt, ohleh wai bmii 
~ I Sab-TracMiry bulldlmc. tn 
Both hava laMvil 

- . - , C<»r>p»r bat b«co 

J Europe fnn th* muIIoM iIiu««. ao<l It far out 

lu ti lead oraayotlwr nwitaJlIt iwoBimCi bat other lu^tnU 
•omrtlM pnrponand ar« cbeaiMr, m> arw mure ikii 
•falljr and. TUiplau I* Uw nivtal rouRuK inuot ImvfIv 
Id utk Sina b alio oaid, tbouctt tu « hiul'Ii k«* fx 
tMit> I/Md waa BitMllliMl In funucr lhii<~. but it la 
ImtirleT and not a« darabte aa coiiimt.— Kuitiurcrini; 
rikI Mitiint; Ji.Hirnnl. 

Thf arrnTtK^HlPnt^ f.jr till' i:. vi-l.ipinMll of iMltml fil. l 
«p|M-Hr pri-L'n-f-^ iil I lit- Atintin\'rv ivs WfW 

II* III llwmTj^ 1 1.- . ir.' I. - SI • ■ rti (■ i;;i -'I iM-i-'Ui;.* uliil Miii- 
inty .Inrtn.til . M'-Tiuii*rif> i.rt tl.i' •■■n--:i' 1>-At 

■• "i iriv " iin- 1-1 [■"uniL-ii.L-. in,! nr.- i>-ii liiJL- r i Iiu iIht 
.i.-v,-|,,:nii. 1 I., -.vir. I'liir: 1,1V, I 1 II,T,-:,t lui|.U..r <lli 
art- ' ■ I : r- I n-il, v i Ii . i i.ii r.- r l:iir ?.iV. .riili.i- ri-siik * ar.' 
rt^/l tdrfN'a'.U-iit i^ii I'l.i- kluil i>f (Li«?i utily. Th««r«t u ui' 
eitnu'l unil difft-rcrirtt tn-l wren liir Kriwrnl Arran)rrtiiiTttt>i 
lit It tnrpi-'io b<«t <ii**tTuyi*r lor buritiui; co*J A* i*tiii)[tA? 
Cil with HiirmijL; Jh|uiil tui-\ ; hm, so far m iU'UkiM 
mod tiiM' i rif ar<' cstortTiMtl r- ► « iiiili.t- I i<|n.i1 fu*»l to h** 
borjirii, ti,f '.-liAiiir*' ^"Att iMt .■iT.-cr*-.! nil it|»'iis!VH]y antl 

without iuNhltf llf^ li vo*-M»l I.ir iliv i;ri'ill I. Iii.'tii ^if Th)l»' 
In thl» nnw :y.-r» w im-ll at'- ;.!»-;-. it Ii i tn' ■kiIIi, I /i.. 

fMnAMlbilitv of th>' lutuu -ailtiitiuii lit llituiil f iti'l urntui;*-- 
■m-iii» mil, juiiirUiiiK to unr e<>ni«ui|wtary, be kept In 
vi.-vr. Aiui 111 iiifiMMitlMatlwaipiftinaoMaindaiMi^- 
ini-iit* for tiir coMiaaaw«i|iplr<i( Uqaid ttft tn to 

b<» tHUl>(*ll OI4. 

A aovai nictlHMl uf hiuvIiik a tank i« deaerihad in a 
recviit ItBUv uf tlH- ti«iil« Civil. The taiik waa naad to 

bold iNftrolfUiu. was <<S fewt in diaiiii-trr, M 8 r«at llMi, 
and wvlelit 140 loiu>. To rviuuvr li VM fi-ri, a waD tSat 
lilKti and I fuol thick waa built ou iJw U-vci •orfkooor 
tb« puroUB oaody w>il. «i* oa to iiMtt4Hie tbe old and n«w 
luaaoury (oui>daii<tit». wbicii latood a t«« luetux abora 
tb» aarfaceot the icnrand. Tltc tank waa built witb 
a flat bulioin aud curvwl tup, from i>lat«a 0 !* iucb Co 
0'4T Inch lliick. It wad Dnit Allnl with air at a pmHiara 
of <i itidiwi of water. Tlicu water woa putupcd info the 
artiflcjal p«hm] ioetuaed bclvern the leiufKirary waIIh 
until it duttteid tli« tauk (ruiu Its fouiidationii, the tank 
then draniiiit H 'J iitcliea. Atom water wtu ptimiMH] in 
U> riti>e the taiik H( inoiiaa, and it na then hnulnl by 
a windiaia and rope loilanearaiML It waa hi-li) a4cn>i><<t 
a aeiuirircular row of fritoa driran around t)ui now 
ftHiiidalioii until It sank in ita penaanifil pooition aa 
tbe water waa fliowly drawn nut <ti tin* [tond. Tha 
tank watt uninjured and ita nMnoval 4>cruiil4Nl a few 
minutes oidy. 

Artaltary officira who ilm^I the tiowltxer* at I hndilr- 
man have itent in their reporfa on tht* Lydillle ii>helL 
.Vk an espiowive It iloofi not aeipni to answer ^i well aa wna 
e»pf<*te\t in di'jitmyjntr ItiiililitiifM. Aopordiiiir to The 
Naval tiiid Military Kecoril. It fnlleii to demolish llie 
Mahih'n toniti. thoiii-h aeveral Lyddite? went throuf^h 
thfl rll|Milii un<l explixled Idtiide. Tlie buililini: hatl 
eventiinlly to tw ili».t niVf 1 liyf.'un colt4>n. .\n lutontsh. 
inn niiiul»>roI nlo-llh Imil al-olo liemed to batter down 
alDti l hut m till- hill- 111 rire. Hut in the dealruetion 
of life the I.yil.iite>hi»H t« terrible. It kills all aroniid 
It. Ilrinten and luen within a lart.'e area aiiuply drop 
down HA tliiioKh tho angel of death had piuMvl over 
tb* Bald when the i-lielln bunt. Ke|X>rt aay» 30 per 
MQk ol the Hiuiniv fiioiid deiul Ihrouish artillery Rre 
•lm«Ml no hiunn of itiiiind? They had been killed bv 
tbf air OOlieuatDti of the exitlotivti. The OkII waa im>i 
•iDMIed to tie ao dcadljr in ita effect, tlioitgh batter m 
•IHM wttm aalicipalad in dcioaliihlng bmhiinp and 
fortlioalloaa. In mimnuin warfiire thn i.yddit* ahell 
«ollld ba latallialila. Tlim woald not bavi> hrrn 
•ueh a aactMse or Ur» on tlic KriiUh aida at narml had 
tbeliowilfera been u«eil|iii the Northweac Fn>niier war 

i.f Ma>.:.arliijM-rt, lu*ve 

^•11 I.-, with II ij-i-t iif 

l.il ilnfl. .Ml tl... i..v> l> nii; 
M..'.' Till' Ill-Ill »l |Mir- 
■I v.,.-i.,ii. km l- uf II— «. 

l.HI tl. pIV llTl III^. KJiOll 

,1 ttiMM iiri-xviit j-- i>..inir 
earri.«.i ti*l.Hj.il It het'^tiis that tlie early atleiuota fall 
ei|,tiAlli)£ til the action of I he isklld biaat. whieli would 
cot th« twirls InHii t^ee^and Bhriib!!. Theel|ierla finnliv 
Klrih-k ii|>i>ii a native lieaeh i;ra.HA known under the >ei 
eiili!!'- Fiitiii*' *>r jVnililo|>hi[a tinlndiiiaeea. wh:rh tia^ 
priord ili-i'lf able to vrithntand the euttiug Bi'-i-i-i i .t 
the -hifiiifcr •.anil". Tliii* t'r.if-* in tmiled U(» bv tii>- 
^l■ll^ Ol jilai-*-" u lj. r.' if ;,Tnw. t h:i'kl\ an.l m planted in 
liiIlK fnioi IJ I. .'! irii ii|iiirl 1- ■ .aid tliiit the 
Kraii ji ea>llv plimi...! an. I 'Ji.it It t liri vi's w i.]l in tlie 
•an. I. Ai. an t-n-'rlMii-iif . lat acre* ..t -iKii. . iiusj. li*-en 
piahieil Mrblla^ i:ia'>, tlo- remiLt (i.-iiii: ih.'it ihi wmd 

Ik I I tvithi.ill a luiMk |l l< p.iiiili.il nnlv MM Ihe 

wjfi.l-A.*r'l -l"li'-^. II.. 'Ml tlK 1— V. .^rii M th. .-tir.il 1. 
not 1 VfK.-»-iS I-. 1 1|.' .ii'l i.ili uf l!i-uMii.l >u ■(^.■.|ii.-ut 
the pUlitllii; ol the i!n*»N plue treea liavo b««u >tart«d 

to ofMBectioa vim (be gUm aad an aaid |« b* •Was 



The aalhoritio nt tth- Smi 

for aouie time b*^'n t'X|i4'riuii 
prevenlint; the runnati'inol 
jhirtlon* uf ttieeolLAt of that 
Mie^l l)ll> t>|.|.n ttie plAliIMii.' ' 
vhruhV-l^ iiiiil Mil...- \.-^'.-ia 
from -li. r III,. 11 nil 111 



I sLerrttiCAi. jroTsa 

The Ohiaf <>t 11 1- Hurira i i f < trdnance, L'nItedStatw 
N.IVV. ra(it. li'.\<-:ll. iut\.: Kllierieuce lia^ aho-en 
that KUijM III turret* ujieraled by eleclne fiower eau be 
laitl upon ui.ii iiiiin- m^'iirntely made to follow a inov 
itig tartri-c liuii. wlu-n oiiiTatetl by nteaui. hydraulie. or 
pneuinatii' piiwrr TliiTi' are ni'* **ater pipe* to fr«*eie. 
ni> atrixAUl i.ipi'K In hiirii:, ..«iiit im lU-Uy in i.tit-'iiiiii:{j a 
full workli-it iir*-.^iii»- anil i;m lniiilil...-uiji' nr iii.iny el 
hauat pipeti to deal with .\ Iniriii'il lan fua*- ean Im* 
reptaneil t^iilcklv or a broken wire o paireil. and aa tbe 
wirea ran tw fed helow t.*n' uriimrtid diM*k, there la 
little liability of the latter l>econilnif iietwary ' 

Tlia ftnt Miction of the electrical ata^*^ appliatioes at 
the Thxaler Koyal. Ilmry loitie, de»i|c»«d by Hr. 
Olwln U t^aicba. i> HuMted. Tlie araa ut the »ta«e. 
movable by uievhaiitcal ijuwer. now euweda 1.100 
iKiuare feel, Ur. 8arha' tn«taltatkMi (irliuartly ckhii- 

pruea a aerie* of larKe " brid^ea,'^ with the aid uf whitsh 
the fittest terrocra ran be [oriue^l iu A few aeeouda. or 
the de4*|fe*t eavKa arranged for undenteatli tlie ataee 
by simply pnaalun a batt4]«. WiMde aeeliea. aays Tbe 
Tiiiiea, can he rapidly iniaed or lowered and triuislor- 
inatlona made with the great eat eiuat. Tbe iutmdiic- 
tion of iniMlem nieehaniam on theae llnea will o|Mtn an 
entirely new era in tlie niountitig ol play*. 

A |6.(X>0.000 eolitrai-t for ateaiu and elaetrlcal lua- 
ehlnery h*» I>een awarded to the WeatloifhriHiw Kl««- 
Irk'aiid Machine (Vminany. of PitlnlHirv. Pa., by tbe 
Third AvMiue Kaliroail Uoiiiiiany. .New fork c*ly. aay« 
Kui;lo«eriD|r Newa The plana of the railwaif eow 
l>auy, iu ao tar aa Ibey have been announced, ineluile 
tike antctino of an ituiueiise (ajaer hotiae with a ea I 
fwaltf of about 6t.ri>l hora*' (aiwer on the eiom|Muiv'sr 
profiarljr at SIAth i^tre^t, New York eiiy. Tbe roudiiit 
elretrie ayatem will be installed ou all ol ila linaa it| 
s alao ufiderstoixi tliat the imaHIBMl WIBlaiillilalai til 



SBLBOTKD FOKMVLiB. 

BnsHali Oarriafe Oraaaea.— The followtua reel[ic« 
ilirt'i tu«uv for luakiug tlie ordinary kinds of rarruhfv 
irreaae an ap la liaia, aaaontiog to OUi^ Colon, «Bd 
Uryialtari**, IM «kMi «• aapr tbiB i 

onto an e«iiMMC aiutit«M. 

(Oontlnned from patje lutum i 
4. Urayl>li Ulnr-k 
Mil 10 pouDda o( plir'a fat, aud oarrfully at Ir Id It 
pa«Bdi«( fliiMt loviektcd crapbiu. 

Ik Clmjriab Biaek. 
flpennaceti 8t|Kiaill& 

Veitow wai 411 

Tallow ...mo - 

I'lR'a fat 40 

Kineat leTigated ffraphiti- - - - 'J 
MU tlia SrH four Initmlieota thon>ii|r|i|y (m beatl^ 
UmU MRHtlwr In ail iron kettle, and UMB allr la tiM 

Krapblto, 

«. Urownlita filach. 

HoaiibollaM' In M Mamdn 

Water 7. «»^^^ 

Keatn oil MO 

H<*Ot ....•.....•■»>«*akaBaa*4»a«v#a«- S *' 

t'oallaroD .....UD ** 

WoodlaroP 48 

Itoll ap tba lya and tha walar till qatta flnU. Tliia 
add (ba loaln Mk thaa lha adot. and (btn tba tar aib, 
•tIrriBB all Aa wfaila. Fiuallr add 4» poMdi <r 

7. BlalaK 

nDalaked lloi* 75 1 

KectiOed heavy tar oil IW 

Ueaiu or iiaruffln oil ISS (o 330 " 

Hlake tin' liuji- In a thill paate. tlleu ]»eat np n.r.:l ailil 
the tar i-il. .Vi '.i: t.\ the lime uiiitee wilh ihr nil. ainl 



sale of auridiuiKiwer after tha phn ptOpOaW by the ''!''■'•'■ ' . , ^, 

.Ml irnpolilan Tuvt.r.u I'muiiany^ r-'v^ j , |i,!!:,""!: ' """^ 



if III. 



Ii' 



ill 



itJ 



Ij'Bclairaga lUectnqua k'ivi-s vmih il.i 
I li'i-lrui luMils iirdi^iirl (roui an l-.ni;!!^!! in.i 
KllHslan gio'erninelit. Thes*' Imalji ari' ;!'J 

fi'i-t beiAin, draw 4tl inrliea of watiT. aii'l n 
ilafe twenty i»»aaen(fen» t'EU-ii i'to'v ao- 
h'iC'*'i.'i with li-'iili/e lri:Miiliii:s, anil eio ^i 
liy f.irls »'lent.<nls ./ ai'i- iiintlal'irh ni w-ili 
riililMT Imiit. \U of the t'O'tlienta are |e'riiiaii.-iil'-. 
ooiinei'ir.Hl I'lu-ether In aerie*, and aj^eed reiru in! !■ m ii. 
acei.iiipli'.tiril by the uee of two aejMtrate win-liio.'^ mu 
till' iiii'lnr nrriiat^lre. which Is (iTtiVMlefl with Ih... nun 
uiulat.im. 'I'lie-e windint.*?i are juit in "erif* nr par.illel 
aftrr the w.-II kimwii fa.-ljLMli iiseij in ftria-l r.luway 
uii.'ti'ri- ^S■i'll til h.ir«-' pilfer t?n' apeenl *if thesis- vea- 
ael-1 h .'ill ii,ti<.r ii U' laiifa per hour, and the outfit 
can r ii 111.. .^;ir..*il fur f.^ur linura. .\t an output of 
a hor*4< [Njwer the Iwltery will work l<ir eight boora 
without laoliaiia and the apeed la vary littla ladanii 

«ba auf ahowloK tbe diatribotluo of al w ttl d ty from 
IictOliwYirM<UMi ajfatam In SwIUtflaad ti aiix lBMr~ 
aatlMWaaialBB, Titer* la tha Tfrr kmc miu Una 
wbhiiG awl* a* Uont-la- Villas a^ ibaiSBMr kMMh 
wbleh, ataftlaa trout tba (tamM, foa* to L'AB b aaaa. 
TbapovartalMB fMm itaa llMb]r«Mha(thaplaaatlt 
p aaaaalfartwdoBtlwaiap. ThwaliClMaDloBirilhl 
kilMaMa and Moat^la-ViUa tt UlomtM,.aiMrio oa. Tba 
ronaarpMMrltibaldlartbaiiftrOAaa iMdwar 
Laha MauektMI. a aaHoarr daai Mag bdlt at Iba vih 
lagoof Wallalgaea Tbe water ia noartjwd by a oanal 
f II a ilManaii nr ai ii i la tha taiinnn Tbe 

head bi tW hal, the quootity uf w a tat WU eabia feet 
per aeeood, taibih tba oulpni of tbe aUUon la I.AiM 
horee |K>war. Tba lofblaan an of tba Pioaid and Pie 
tat type and tha altaraaton of tba OarHlmii. Tha total 
langth of tha prliaanr Una* latbhtr mllai, tba vallan 
iaSTaWi wfaiali la radmd to IM ^ tka atogadav tir 
ealta of tha tranafonnef*. 

Blactrical Turret Turdlng Oaar. —Lieut. William R. 
Kuah. wliM hail i iiHfL-enf njo'nf Mie turreta of tlH< L'iilte«l 
Static •t.'ani-Mli Hriiiikl> n " .liir iiy the late war. in a 
reeent ft'pirt. ;ii<l -p.e" [illly n ri'["irl . a laiarU Itl 
favon.if e,"r'rii'al luri.ini; f'ar. -tN fn.'! .ws "'rheboarti 
hep* to reiterate ita uni^uaiilled approval of electricity 
aa the iiower for training turreta. To anyone who haa 
traiiieil turret guna Ufion a target by electricity, oiid 
wImi luu nfterwartl ntteinpte<l to do it bv any othi^ 
lueaiia, the c<mtrik->t i< t.i. i striking e\*er to (m* forgotten. 
The electric inonir ami ■■■ mtroUer give perfect rontrol 
oiul Qlieneea of train to all iileal degree. I,lent. Hush 
addv aaya The American KliMitrieian, that after ei 
la-rienee in bandliiur turreta under fire in a running 
llgbt of four houra lie found the temperature ot the 
closa'd handling room of the ateain turreta waa terrilile 
in coinparts/ui with that of tlie electne turreta. There 
waa alaii the liiuiger of death to everybixiv in the 
handling room from ahell cutting a at4>Ani h-aiV 

Tha Ballroad Oaiette ptlbllahen aoine flgorvn of the 
met of otierating atreait rallrikaila in New York and 
*_'liicagi.i fnini a puli^r read at Stevelia institute hy 
,\rtlMirJ. Wiaa.l. While the electric cotidult ri.>a>ls are 
otserated llere at a ci.iet of lli':^l eenta a car mile. In t'lii- 
cago the r«ait for trolley niada i.s lllfl.'d centa. The 
cable r»jada in >ew York ctwI IH iVi e*'lit« a car mile to 
run. «hi!i- In fl.ii'ugo the coat i» only IDTiai cent*. In 
< '"I; n.< i Ill MiiH.i,.en trolley njads. eaeh of which car- 
nea more than a luillioii |MHa*etigeni a year, aliow an 
avarann mrltiac ooat par car luite uf l.H !«3 oeuta. The 
tlguiaa fir Ha* nift aad Cbieogu are : 
T.m 



Traus|a»rtat(i 

M.ilil.-iiiir.' 

I'l.'A.T 

1 ».-l rral >■ 1 1 



111" 

t'.^i.ti.li. 

Tl , , . (1 ir. 

.f way (I -a 

I— « . , . I -"J 

i! ..|ili;.||i-nl 'iKi 



- chiciai'— 

Teillrt. Cilik. 



7 7»l 

it.-. I 

•-' <rj 
2 117 
II !M 



1 v« 
I w< 

1 anil 



4 -.fi7 
1 ■■7S 

I l.'ll 
.' "ll'i 
1 ll« 



Total per cur uiile. 
wo™ niai 

("able 

\: i-i-trii- 

II r-- .... 



lii M i»ii.'j1 111 ;mi 

Kew Vofk. fUnign 

ll.Wl.tlOO l«.M2.ll|ll 

T.Ilfi.ixal 'ji.iO.iaai 
l.Vmi.i.iJiai ties. sill 



1.1*'. llie temperature of tlM" kelUt- Iti.-a la.l 
III jitii.n* 'J-'i' r . and iwld the other oil. .^t-rrini; well. 
I'lie r««iolt hiLa the 4*onaiatency of butter. ..ml has a 
blu:]ih color. 

H HIna. 

Finix't lertattad srapblta 15 iwumta. 

I llraliinriaa < ........... IU 

t^.n Mwp.... au 

I'ilt'afat IW 

Oehaatt » 

Ite M wM, eieept tba colia, whieh add liaiaad 

uiUH"'- 



TMiBUH. 



rnallaroll t«» " 

W.»i,l tar oil 2.-. 

Having: niixiHl tbe tar and r<--.iii nils, stir ui tliailrali 
uti titid hnie, which have been isretnooaly iiiiied. Adtl 
thit rapMlr. and aUr tlU tba wMa aNHaatML 
MK Bwjiwn. 
Add laroUt to tbe while greaae No. I. 

11. Violet. 

flobaUlnto FMaklon blaok for tba aoot in 

Wait. 

n TaHa*. 

Red .Vmerican twain HA | 

Holhng water }1i 

Sraia . . , Id 

Shikisi lunc .. ->•■ 

Mi'il llie resin, ailil th.' Inillun; wali't and soda, llieli 
tile blue little by little^ uf euuree. with euiialaut atir 
tiiwaadballtBffs OalartfltliaMilMnateBU. 
It. Tallow. 

Red .\tiiiTi.-an reeiu St"' poaoih, 

S.iila Hi- i.m It.i ;:, 

Itavr ri'sin oil il 

Ha|>onil) the Min wilb tile Ifa. and atlr in tba oil 

Liquid Flogar IMI KHab.— Tb* Elm Pannolary tttm 

tllia one : 



, .ft ilrts|]*. 

. . : drachm. 
. i "Uiicea. 



Hnl(.«huric acid 

Tincture of niyrrli 

Water to make. . 

Mil. 

Firat clean the nails with a nlifl brash and s.<Hsn, anil 
then plunge them into the above mixture and tioM 
them there lor five iniiintea. 

Moat noil (Kilialitei, bowavar, eoutoili oxide of tin. 
and mav be either paataa ar imrdink The foUowiov 
preparation hiia biten laand tWjr (atMwtorr : 

Oxidenf tin..... 4 IMMIBda 

Oamilna ^ oaoaa. 

oil lierganwt Ita cralna, 

• III lavender .IHB " 

SewlBf Machine OU -HlH<rni oil. to which a IIKle 
kenweue oil ha>i lieeti added, iiiakee a very nat iifaccorf 
lubrlrani f or s. aing aiaahlB«a and other lii;lit loa- 
chin.ry \V,. a I -i i hiiMBII tiM lollaOtoK formulas : 

1. Soft paradlne t parU 

Parahliie oil. .7 

Melt tlie aoll paralBue and ail. I >ln ...l AUolTla 
atand (or aona houn and then pour off tiie llqald. 

- - - ^ aagArii pnMleatloa, b aa- 



% CiMtolaal MMlMiL aa 
thavflQr Aw ttia MNnrinig ! 



Mr. W<khI lioltU that New York can afford to build 
at a n tite aoadatt niada, ha 
tbaaiilia aaUa la iMHi^if. 



Pab oil of alQonda • oonato. 

Il»«tl8»d bamolloa. * " 

Oil of Utrend«r I " 

MIT and filter 

t IVtmleiitii .1 ounce* 

Ks— titial oil <if almond draehm. 

Mil and niter 
Saaailiaiaf Bolutloa for Paper.— 
Hilrer nitrate • 

Magtieaiuni nitrate < 

l»lstilli-..| water .V^ " 

luir:i liiiiL' ilii [ ...nslli/ihg a sh.-.'! :iiiliis >.'pi:il.i>n, I 
iraclim ol a one to elKht aolullon ol nitrate of ajlvet 



F«r|«iioBM^ added tolba 
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TBB BAKBRR 



SHOI* AH A 

HKAKTH • 



smrAOB TO 



t wu dhpoMd or and b* «u 



By A Wmtkr SriTKIl. AM. 51 It. Il..rkirii..r, N V . 
BxftiJilui^ it] IMiyniuJuitT nnil Hv^cii^itf, Sv*/^ York 
BUM Board •( IMieal Kmniliwr^ 

It M t I M Ihrt Mm' tlnw hu vrivod wIk-ii Itie iiit«ii. 
(ion of thin AjwMiatJnD, anil, thmneli It. Ilml u( puUie 
bmlthaatharlikx la pntwal, shouM hv mJlvil to that 
pan of patwHiiU hrgnm* whtcl) n|>|>ili» (u ilie burbfr 



I llnriiji; t<i t.'ik"- nil Kirly iituniiiiK train. I iJiortty 
iiftiTw.%ril pr<x-iM'i|**4l to tht- lMtrl>fr shijp to nnrpane fur 
i»y tiiilxi My ixirU-r'* clinir wu <iasu|N«d aM 1 hu 



Ilia aataniiihinit that whilo thr< Kimidiry n-lationii of 
Boat, it not nil. otli«r pnlilicoooupultuii* hii\ <> Ijtvn In- 
VakUMatmi to tiM inluutvat il«lail. unci Milnt.trr ri'stm- 
tifHW, in tl»any InstnOOf^ nf tlm ukmI riguroiik i>tinriir- 
lar, liav* bsiMt tuipcKMNl t<> pmf <^ct dm pul>li(' iiinti').!. 
tha nMt uttfinpt ti» ivitolatv llfct* <>|M*rntion of th** Iwir 
kiar «lii>p jukil til apply to it fh« nitm of lukuitary a<l- 
ni I hint rat foil has tweii ttmili* witUia Itrn ytvim 

Tll^l thii> coiuitton lUD4le of InfM^tion >.lit)til<l itAW 
for •»i> liidtf «>i<a[i<^ aucharirntive nrtciitlnti in llii'-^f 
d«>i» nf ii9>?|i9iii aiul ntitl9ii^»i« mtiy (itir..ti an '*tu* 
of I he uio^it iviiitrmjirtory rtmiiUKtitiii*.-* iif ruir liiuv^i. 

To [wtitil •I'lt th<T iMM'i'K.iti.*. fttr fiif..r'ii iti tliN rr 
»p«H!t will^br till* fmr[io«>< >if tint. liritW |i.-t|ii-r. .^iitl tin- 
writer doua uot i>sp«i*t :o .to nim^ rli;iii fiirm-li it 1iv\r 
for ftisclt raiaark* or *urh iii-rittn un tm.- iiut-t 'if tin* A^- 

MMiation an will tffliil to lll'jriL: It).- ^Mhjr^-t [>ri)[lt>rlv to 

tiMnotic* of liirni Iwulth :>-itiM'ntif?. u'lio iilom- linvi' 
tlM» fmwur to iv*t In Mirh |ir*.'(iil->f*i. 

HlaturicJil.y, tti.* twrltir ii-t", fnttii .» y^ry r»'in-ir.' 
pprioif of niirninity. lifUl jui Itii|»Ttiiij( ^iiitinn aiNi-iiif 
th*» oi'i-U|.ntl.m- of tli^* worlil. lie vr.v*. in « iNu'intn 
»^tl**->, lltt' proiT^iiitor of llir !«iir;;iHiii th.- •Ii>iiti*l of 

t llM prv«. [. r lt,^ V , .11 ; li: ;LljL'Riit tiiui's VTii> inv.^t**<l Witli 
]ifoff ^Ttnn.i I rtcli'^.^ il iirivilt«,;i'ji l>y (C-ivi'rnitl^tif kjiih- 
t'oil win -h ini^'h'. ^V'-ll cnutr tliL' fuvv of olf-pnni;, 
> Ijiili ^viw civfn tltf cii'Iusiv.!! f.-Jit t't [kr.M--lt tiliU' 



l.iwn touwHit iiiy lum. AatbeoooniiHilwaialMnttO •paoifli pr<iv,Vlv""DiBbo"y"ht'i-lin- uirkrr naid 

aiiHi I >iunl«i] to ulMcrvB tba vmy patiant far tfiaa duari, nuii witbtlw ureal^t prunjptiin.li' pruuti. 



imr^itny. which na- nnii! 
li^n.lwl :i- tt:t' iii-wt flT'-'U-..' n .'-:i|i.' iii n' - 
for thi* :ill'--vi.v' i' >ri .iiiil i-iir.- )l i:iii-t .ir rlii 
vrliieh 'h'- ilialuiiri r.'i - ■ i . h. .r Th. u, a- i 
'mt sit ']! ■.\.vs .-I f.-'ll. ..1 l.fiVs' llltil 'III. 
- .rt .if Lill.- p.'i-i.n-. ■ ,111.1 iLi- I 
tl.^ir .[r.-.-tT rlij ■. ...1 rti.- .vi.i l.l-^ 

.•ll' :l[l I .,Mrr.ll:ty .A-hl.,-ll l- k > ( 11 

Us .1 -t i.r i;icor]*'*"*"o'i ' I-';. 
-.) r h.. Ill ...II ir i^rt " m Kuiti u..! 
of {"j^w.*.'!] IV , ait'l •n fi.ii'ii.ti 
U.'oDfH II. .A 1> ITJiV IT'li.i. ...h 
IfMiiK H'erf fiiri.i..i':;. .lis ir. -- 1 

hav e !^im*f rtsa-ioii to lN.-lit*vi- th.\t lo iti in rh*- 
mot'? i>eri<.Hli« lufiitionr.! attfiition wa-* rfivi u ■ . 
• iibjrct of 4antlatiiin in IIil* ^<'ic*i»tinn ami iiri. 



1 .1 .11. V- I i.iri i.-r .-.n.; 

Ill-, r-.iml.v^i.. 1 l.ir ;{< ., 
ill' I., ll- ail. 
.-'i>. made " pr.:ifi"t*or« 

I I till, iluriri;; ilif n'i>;n 
. I liiiriliij tilt' r*'iifn of 

II tlw biii-hcr ami «ar- 



whom I luwi prrsoribed nn liwir prmwiemmf 

It la nDCdlnw to nay tliat I took uiy departure, al 
tbooith 1 waa obliKnl tu txanur mm ttli«MM> III onlrr 
to avohl eipuainit tlM>|imr«MoQ»l wcrat that bml Ixna 
eoiiihlMl to ine. Xeitber ilid I tiara, (or iha nuw rra 
•on, to ulTer any •uxKiation for public protwliuiu Iii. 
'Tafiw* with tht» latter ffatiire in this MiiJ otiirr rifU 
Iii>r]i« art* cunittaiitly ocotirriii^ to phyuciaUH, an all who 
1 li-lfii will apiiriTiatc 

I TlK-ii anil tli. rv I ruHilvnl that itiv tame aboalU iicvur 
j lurain Ik- »haT.- 1 liy a linrl»>r, aud iha rmaXt b »pp« 
{ ri'iit. I iUmi iiiliipti'il a |i|«4i for my oeKasiooal rialtii to 
till' liarhiir dii'p for tliw triitiiuluK uf Itair aiidlMnnl. 
I'lirrving aluayii a pa'ikol <i<jiitaliiiiu; uliMni, nitui), 
bra»liiM, ami iillpii.>rn, I ln>.|iii itial evcr^tliiliK iia l»- 
iimrwi froio ili>> I'lialr. i-li'aii tow«|.< be nibatilliud, anil 
tbat tba lMr<»'r thoroughly wii>li hla lianda bafore pro- 
rnadinii: an<l for all iIih 1 ic-iulcr hioi fbeioralwinl,l(a 
<trani|vc)« (m »o lartf>- that li« catmrnt roinptaln Hi 
what anlinarlly awiii;i t-j liiiu a bardibipL Th* aolyin- 
rroiivcnlKiHtp I exfUfTieniH' is that atiKMHt tlw laftiorlal 
rmtHrtiity <i/ niy vii.<itiity 1 atn rnnipitlloi] to bear Ibe 
Hiiiiieyrhat uriwivory name of tlip " rhainpioD OfttUk of 
th-- lii*ii." 

Tfila itna of parmkal obaamtloii ll intfodiicad to 
ilirvot atteiilion to onijr om glMM tt Ite aaiff 4mi» 
i:«niiM litnatioDa whteb wjn im d B y MMr fa th» 
uinitary mlml, «nd it aaWDi «Dtlri||r IHMMIiarjr in 
(bit pmaniM to attatapt to abibonM thb ataqila aota 
of warning and protaat by nfffriav lUMtMHvc anai- 

Iiutamm alimv* witbotit nimibtr ialfbt ba tiillictaJ 
and piwntail to iwoto tlia traoMlMM af aatioaa dl>- 
aam by tba iiiatho<l« i-niiimnnl« MMtleai tb. taanrlal 
oiMfation. Pam inlicht ti« wrItMO iMIMlhaatlaalifle 
standpoint to anow th*> previktoat vIolallM of wall a«- 
taiiMtiid hyaiaiilo prtnoipiaa and Iba MMalbiUtim of 
|iaiw>ltfn aiMl iManKolMde aoiauianieallaa. 
iTiirt would liaa work 01 lui 



nut iiriubi the people will b« qulcMy aduoatad to Hit 
ll.•>'e«^lty fur aoiiuu, and tba aSiina o( baaltb btMndi 
will t>e »tippienieDtiKi and IMHtotad bgr (M«mbia imb- 

Uii ceiiliruent. 
Uet ua atlopt, tar_oar MWtlo In thf* re><|m't the 



. Jlw nealvsi 

cable dauaad tbat an biMUiKut and nntireJuOiml in- 
<|uir« banada Into till* frMirulMHirCF of (liaraar trana- 
oiiaaion, to tha and that tb* fmdamcBnil priueipliw of 
sanilary twicnm nar ba uada to anptar to it aa wall aa 
it doea to many l<«i tlwaatoalag aliiwttwiL 

If tli« anriinMi and tba dtntlK am aiaially and, in a 
nnvativ* wnar. t««alty, midtr oWllwtlnM to dlabihct 
aiid <t«rtlii» In all oawa Ibair liiitcaaiaata faalbpt aafw 
tlwini. why la It not Jnit a* raaaeaaUe to haU a baritar 
•-<iual|y rM|M»alblB for ntiiicet of aaeb |iirr«antiona f 
And wbjrabMld linat ba pnifnly within tb* pniTinro 
of bealtn boafda to liralatt tba pablie In thin n-icanl. 
and quila within the Joriadlctlan of thia AMoriatlon t» 
add ita nowerfol itilliiaiiw toward tha onMiintlmi of tba 
inaaBi for tba aMouplidimant of thb ainrli tu-bt^da- 
arrdniimaT Waara eonatantly atrlvinc tn r»«ulata 
ibedMaANtJaitaf toiliciMl alwpiiijc earn, iMi>'.lnK unll- 
naaaca tombMit tba danieata of tba Ktiiitliiie nnliiatnirL 
lood^ danfaadfoc tha aabtiiuthm ol tbi- liHlivMual 
ntrUwaaaitoaa (Mnaianloo eupi, and in <llvrr« oilu-r 
flvM* ara addaaTomg to eotapal Iba provprltlally IimnI- 
le«» publif to liatra a oar» lor lh*lr own wdfari'.' I>ut il 
III r, w.'ll lioaaUl that thv byKleiile rficiilatlon «{ ibr 
hnrtier f hnp faraieead* In Uuporlanw tlw laokl of ibna 
undartablngt. 



X-RAVa 

By H. 
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i.»f the utell-ils luaii 

{vloymellt- t"l.'.-ili:i 
ft'*t whirh i^ i:i'-.u 
h.««iD whicil ti-vs. '.ir .ll, iLiii,. 
atri|Mitl pull* wni.'li 'iill i'i.i..,i 
Iwr In iiiAiiy <.'.i:ii;ri'-- Tin 
lo.iil** with a i'i*.v.',.ii:-v|.ii|i. t 
f^-Miv*» a man - t tn . • .* .«;i : 1 1. 
clothe*- wltli th.. -ll i..i iiihI 
w>»rK apph**!? i:i i:i-. .-[■.. .-.il I 
.\L-.iin. II :- '«'..rl..| n .tiii:; Mi.i 
an 1 K.'iu'- ^.iritt.r- iLii.l Uitli.. 
lahor- ami ru.il...| Mi- i.liv-:-' 
pmctitv' "f '.li'-ir iirt l-vler 
ciely ol Kiirl"-'-. iin.l M.illi.-r^ 
leUt* of firiuitietnj all aurta 



t't^lr 
•yiv ii.v.in....!. 
1 l.v th.. -.-Ill' 



I .1 -.111- 



r -I I.. br.i-i 

It. 1 -11--;- ml., i frnii Ilie 
nr... -h.. ».,.'ii .,1 the Ijar- 
lii i-s li;|.in wa^ alwivva 
-:^*l■»■ ruf iitl'i the ^i^ie to 
iih prevent the wiilinj; of 
'.tiler auh^tanctra whlrll 
■ II .if ->Kiviii L- t!i.. Wurt 
''k. ll II. .in. |.-ir. « (.■er,..' 
r- i»t.r,. i..-i, i,ii.,l III their 

i-tii» iif tliui i«'riii«i III the 
I'll, in t'^rarieo, the "Sn- 
w.i^ :i.jx-»oril<'ii the [»rnn- 
if auriiery in *plTe of the 



iparaniBation indeed. The 

•wumptlon iaqnlla waffintablt tbat lhara i« tearcelv 
a MvD fn the pwaaa a a t aaaaMy amftoyad by the bartwV 
whlehdoeanolMnyaB abialart Of iJait^ar whau tJte 
UMM oaiatol pcaaaiitiaaa ate not obaarrad, TiierB b 
probaUjf.Mt a ptayilalBa ot eeoaldanibla aipvrlencr 
who could not (Ua cauaplaa wbieb Iwt« oeourml In 
hii> oiMetrvatlim to anpport tba araoramt prmcDtrd. 
but It iitay Wall tar iloabtad wbathar ervn with aaeb 
jireeautioaa aa inlRlil. and aotaatlMkaa are, made nee nf 
in t tie ordinary way, aueh artialea aa rooibe, bruahra. 
aud >|iiHiKwi anmid ■till be oixilean and eapable of eon 
veyiog Ttlalind alamaotary tabataoee from one iierum 
to anotkiar. Take the matter of apmiKvii, fur cxamn(i>. 
NoMirgaon Ibinka of ihJiik one a tmotid tiutc, unlma 
ic la iMMei] throaith a tiroeeaa uf diabifeetiuu minirin; 
an amount of tiloe and labor which luure tluin roTer> 
the e nt of a new one. and yet in majiy, if uut iiKMt. 
It^rti^r »lH*|w the aaute apougv la rermitedly iineii 
from to fjK>,, with tettlno;^ more tliuii li >jstipU. 

Ni|Ueeiinit between mu-'U aitter. whieh cannot rc^niove 
the infevte^l ttlood ur pua fruui flu* often brttken or 
efil|itive ciiliele. 

In the opinioli of the writrT, it ia ahai>liitely ttll|)o!4ii- 
hle, iiu matter laow good umr bo t)Mi intention, to pro- 



Whrx the ofieratinna of the unny ni-ar Hantlutfj. trl- 
dipate<l till? i»etHm»lty of pn»viiliii^ for tin* woiimteil In 
(he Utiit«*d f^tatep, wbc^ Ix-ctfr eare, more benlthfnl 
ttirroundlbati, anil better fund euukl he obtained than 
wtui poaelbie in Cuba, tlie anveniiucnt M'lerted Kort 
Mcl'iteraoei. fiii., aa one nf the rrreivint; |M>itita Kltii* 
ated fonr ullea aonthwmt of Atkuita,nn a tahlelaiiil l.tiflO 
feet abure the M>a level, ita pore air anil aater. ••leel* 
Haeb an letit Muiitary arraht^einetili and rmtral pohjii.in in ti.e 



pn.tcta of the rwralar »utK«.ii. Harlierimi an.l ix,tti. I I^T flaaniiB a ndaiarUtaa any of th« Inatronient. em 



uitf arp t<t MHiit' (UU'nt «»MH?iftt«t ill uur ii:in', hui n'tt 
Ut ihf nxtfnt cnniproh^ti'ioi!) h>' xhf Hijhji'ft <»r tlit««M r*.*- 
tiiArkii. It i% A iiifttu>r r.f r-.-\^C'-r t.r.\TM 

If, a* w»* pr4>ftuini', i-'i-- -.kNiiiitliui »»f 4-l«;iriliii>'-*« wa.H 
otia,(jr%'tsl by thi» twrtn-r ft<iru>^'>>>' "'f itiHali*>v«| I'ruin'i*. 
tilt* •■y*tt*in iniiht hAVt* <liv<k*'('^ti-«l in tin* |tri-6fiil tiiii*' ; 
fiir. tit wiv* «Ih>\> ui»»iitlM(ia>(l. the ttr«r ittt-'tiipr nf iiit>«l 
ir*m liiua^ ti» rvj-^il;%t»» ■aniljirily th>» oiifnitiunt of thi' 
liarbiT tho(i wai r>v*tjlly iiiii'l** iti rhf i-try ui l'nri« .\n 
t% ftoltcv fViTU lilt tun iiri>l Ity dir«s'(i'iti of ihr^ HJitiztiry 
Aiilliorilit^. ail 'tnli^^r LiitK ^tf^n |iri>tiiul;,''*tt''i roiimntifc; 
that «[ws:ifit-* rult-^ <^ a.'«t^|>^t•( iiinl ilL^iurfrtititi kIiaU \m 
ob»*^rvt»il iti all whuni r»r tlte priittvlmti of tilt' |iutit|i,- 
Th4Mir (iirt-'ctuHi« iiiCKidi- tin* tt*<> of 4>ti|y iiii'tul •nukli^, 
In ortl«r tliat thfv am 4'a*ily •'tcriliii'^li uml ihai. ivn 
f Ar an posnib^t'. a11 iii^triiiiiiMitx .«jinll hi^ nt iii>'tiil : tli.a 
th» nworx, elip|M>r«w »i*i^«iir*. t^HtitF*. Hn<\ th*- iikf. 

rat>iMt*d to* hdtlit t>r (' ItiSim lit) I iir[*r 11^: 

t}MU ibesbftvlMr brii^hi-* iiiii-t !»•• H-:i>it«'<i i>.-f<nf iui<l 
aficrnwlD bolHnff wi«ti-r. iiiiti th.tt thn intmi- itt \Uv 

frMBOMMMoinirr t4* HiiMiUfr Tlti'v uty rMtptintl Im 
uw* nU^rlOiei] cwwelH umi (Hilvtt'nxt'r- in of tlu^ 

•'•xiituoii powiiter |>iiITh. and tU^ Imir (Ii.«' it rctiuivi*^! ji 
lu btf Uuiiiftrvt^l am) prompt ly tnktMi frMn tlLt* rKtui. 
Cbemiflal M>liUfuti*« an* ai>*o (Mvwrilifl, for olivi-ou^i 
pnnmBMu 

Tn« wrftT in not iuforinetl a* to tlui iiit tliiH) hv 
whirh it will ht^ iiiail« i^rtiun IhiU UiMV rf>tfiilatii>ii'x 
will U* faithfii^v obMfrrod, b«t do«M«W * t^N^faxn of 
ii.Htaft^thm will ho timii^r«t«d UOnW poUce tiiirv.ul 
Uii>-»( wliti'h will iuMtni r]«tMtiOD in MM of QOn-tib- 

*^tvm\r^ fttui tbi> i.rofMr paol«hni«nt of aU off«Bd«rti. 

Wlii^tt of thft proittolBatMHl of tlili order hy 

Ihr llarto H^lth D^partniMit, tli» thOQght «t onr« .n- 
eurrad t)m( xh» wiw lulidic w«ll bauntTanally iL.t^>ptrsi 
mM mn ituportaat r^forta in the mttttor of looal siiriifAr>' 
adiuinniCratkMl. Aa lorUvidual*) «« am I'onvlaiitly nr- 

vhifli thrtMitiMi 
I mtknynt lis 
' pMTvotibn for 
Tbawrilcr^s MIMriciieadoM not tiiffi-r 
ffOfD that «f many oUwra who hmvtt nrofwitiofud kn* -w 
ol thacousmuiileabilitjroC pMliruli and dlN^-L«<' 
TIh* raa^iflennt (r> bvtnnl which Im imw prm#>ni> to 
yonr vt«w in tho mutlt nl an nnouiion wtivn a olwi-t>-- 
i«f«Btle dangw wm IninliMiit* On* oTMdna •fvi rai 
yoara a«o a shocplih looktoff IndMdiMl abufiled hix 
way into niv oflo* watting roon ond reqiMwced a pr^* 
Mriptioa. HO in«olMiWT«4 to bo «alMiw from 
Uii am4 prmn to d > MOrt nnttnwtlyoopporaBe» ; ii^ 

IftOOWM llt«Mllf MMVnd WitboniDttOMOIMl hit IBi'U I li 
aa* wo MflMO— In 1^ high OMW with th» l^rjn 

lMivv«oliM«liilltaCiftad.lftilMNtk]M«M«part6c« fu 



. biywl witlMal t 
tf*T»al whleh mnild i 



aaiuinwcraiMm. ab luiiiYiuuaiN w« am vom 
minded Of the crave penonal daiurtrn whifli 
the patron of the av«taice barbirr iitiop, and i 
havo kmv ■tnoii adoptad imMiirai of pmiT 



All Alonunt of time Mui tiia- 
«iirh All <*(T(»rt iniprAoticablr. 
IIiMink it ap»«ar« that nothint; »lion of mich t«jiiipul- 
Kory rnfftilatiooa a* faav* Immhi A>b>pl^i.1 by tlw* Parts 
ikMUHxHtifri wmiM hf itfTpciirt* I.ocaI AitiuUiintruiiun 
of thi* riuirAjMfT nIkmiIJ Ih* iii*i|m to ftpply lo f vift-)- tiar 
l>«T >ibop. wlit-iiivr rural or urt>Ai>, ami a HVntiriu uf in 
•pmMi'Hi f-t;ibli-bH*t hi »*iifori>< (fi*" rul«^ There will 
foitfi.l ill iiiAtiy l<N!aJitieH t'>iiie Uvui^ which the Paris 
rHirttluttiJtii iji_> ivfl we»n l«j I'tiver. siitih aa the ttitrticn 
Inrlv iJiiti^ifro'-io use. front ptilruti to patron, uf the alaiu 
Meek to^lll(lch the (low of bltxKl fruiii the cut cutW!l4>. 
the outuritoii ur4e ul the block of lUAgtiettia to eniiiplptp 
flii* <lr) [ti;c of f hf newly flliAveii ikin. bo»h of whirli Af 
tic'i't rii.iJi'.-tiMjt'-. do e>.iiilimiou.s Mirvi<'4^ f.:..r wi>«ktJ ftit 
til.- ■ii'.'iip,4:iu -li the itAnie chAir. OfpiiiirM-, tt.fM'fv' 
iiiir.x- ilii Til.-. .i]'[i-'> I'l all >ihn|>s. .vt iiuiiiy i.'f rlu iti .«ri' 

kr-j I .ks - I' :il-;y ,1% I- [iMN>lli:i- v: it h. iMt m'Ii'HI I^K- '.)| - lUfHi- 

tittll- Itll'^I 
lll-i'lK" J iin HI :l 

'I'l..' I. -/i-l.tli 
f.ir .t 



South luiuie it All i-vr^llent ittA for a ^netAl lM«i>iliil 
for the army In the th'lH. 

Early In Julv I wa* onVr^t by Sure ■*'4'ri, Stt-ni- 
beiiff to ntnort for duty At th>' |Miat' in connerl ion wjth 
X rny wc»rk Timti tny Arrival tlitr*- I bHiTMl IImiI Hie 
finely e<|uiptir>) \»nmt lnwptlal wa* i)>-fi! r'tftly tM* an **»• 
eentirn hnlliHuic aimI iiartly for x^ck niii) %toiin(b*d 
i>fflAFra. tiniiH<dlAt*-ly An>olniii^ tbf lM>*<pitAl btilMini; i» 
tlw lAl>c>rnt4>ry biilkhnic. oin* |M»rt|oii of nbii~b wh* ibe 
Mtrfflral o|w-rAiluB moiii, whU fipilpfMCd w|ih UHMleru 
KiirtikcAl A|iplUmr»'H, whll^ niiolii*rr |i«ri of CIm bolldlBK 
WAM dt)vi:it*>t1 toth*^ bjojoirteal laboraftoiyr *mI It ma 
hfr*^ that th*" X-ray work wa». d<M»f. 

Th* nwiiu wA»i wt^ll Auite^l to rii- nt-rk, aii'!. an th« 
wrttt'r ftiipiibtHi to it frotii mi. iirtr-iiiu wt'll ovit 

a.W»t» fe*l lUep. it ufTered i-it--)'" i. mal fa ihti.-- ft^r the 
d4«Tf k>pui»r aiid priiilinf:. I Iia-.l tl:c riiuttrr^t oi-vt-ri'd 

with nil ofMluue. black t ilflufli lu uriU-r tfj.ii tli.- r n 

inltclit be ludiie abvuJutely dark t-scu wheu ttitr lirii,'hti>c 
il.H>l:t'lii |irt ^.iil--d <.i;rM>|. It wn.-* f.-utid »-sMriitiid ii> 
ilo thih, iH»l only for ph"tlo»n'«('hic puriMj!-*-*. but lor 
th# fAct thai it MH•n»^ iiii|K«9Ktble to do >ttli»f«!':ory 
work ih dayllffht. It io a tualter of t«-n tuiniilf* or ito 
for the eVe* (o liociviiiinodale Iheniselven t<* the lliioro* 
iMMtpe afl«r belitie fSlMiMHl to darUffbl, aud it in hn|><w- 
»ibl« lolUMp tlioat HBod Jd tho flaoioMopa and at tho 
saute Uao flunlpttlite tlio X*ragr atvpatalM in a Uishfr 
rxHitu. 

Thr* rvrit'inai (**)iiii-in<-nt ■•■f thr X ni\ IfilMirnlory rt^n- 
tjiiiifd jL"> il k'- i-iTiit'T Jtij t i*.'|jr ).ljiti- >'Jti;f iiiUf-'ih.»» 
w [tb pliit'-!^ ■J^ iti'.-li'-s iij ilUilUi li r, riiaii-ii;.: iii In .if- 

iii^'^t. Tin- wer« in A nioi.-.nn I'lotif m-i fliiili 
iv\*:i n-utiiii.f.| a '.ioiible-plute \Viiii»hi:r>l .iti t'\firt r, 
Tlif iiiJiiii plat.- wer« liriveii ii I iin.l sv In . L 

wliieh iiiailr him rnrn r*i fniir -ir lUi of I iif (il;il> - 

The >*])|iiir,'ilii- w:m.if ,'\r.'.|.ini \M.rUitnri.|.i|i .,im). 
and*'r f^^iuJ-r h nif |i » t m^: t Ikau tlii^ iu>'ta<H'i-. niij.-tit 
hftV(> |H>rfariniii rln w.nk o^jUtr^il fif It, W lilli-ibe 
writ^-r H expf^ it'fi- ii- ilit nw.- of thf t-tatlr iioM'liine in 
n)Ci(iMett)M» 'Ai:ti [lie *:<'hi!'iatioti of X r»>* ba* itt^tt 



>ollH' I* il.it llli.ir. iS, A M»nl>' ''f tha* CTiHK*.! 

f l.i> f.iriti I if iM-'t.-liiliif, toicrtli^r with til- 
ii|itOii;t 



11? t w 



1 1^* 



. -h. 



■ll - 



til- l..-M.'r 

^r..r ,i-..(.-. 

!li.-i- \' 
UliV.l-.-i. ll 

will pr 

>y*tt'iuat IC I 
xtrat-i' til.- It 

I'l'liW, Itlcl I. 

I- I. h:. t.— I 

ml*'-- r .-r il.. 

inr. ijrat parr if 
l>a. piiMb**d il'in- 
A''-Oi*iUliofi 

Tla^ ir!''tli''fll 
bi. ir.l- It. L'-'i. r 



tlif tit lr<T i'ln» .if t>.(irti.-r> w.niM 
:.i'Vrti;riit f^f rvli'riii if a pfopt.T >'it- 
fi-.l 

■ i' :h.< Srjit.- of .\V--« \ .iri* Ita- lia-l 
it [troiM .i-i t 1111 ll iil: fi.T 1 t-U' 

laa >»liii-?t v».nilil. i-i .-^ ir^fn' '.:i"p:rcc, »erve 
(l^ !>: :li.- .i\ il^ r'-fvrr>- 1 to hi-r--. Tlii» bill 
I'll a o-|'r»"-r-ii1ai i» f <-firai i t/ji I juu of tlH* 
1-- ■. ;in'l ha- tlir^ mii ['.nil Mjpitorl of all 
L-«tf> aTiiiiii;.- 'Iiriii. Tlit-> iS'MF-- the law ffir 
11 a-i L t" clrvat*' lite [jtMU'ral cliiinu'ter of 

Hv ilu- pr ivi-'ioii-i of tUe propow.1 mc 
iT'l I'laiuir-i'iTi wi.l In* apiK>inUHL, wltieli 
[ualify iiu! uii'ttil.tiT> of the trade hy 

T.lllllllilt M.tiH .i' SKCU .i IIAttiri' IL*i to lleUKKI 
ll. >>'. r.a.'t: 1 1 1. 1 IV . 1 1 ll ill .■.I'lKyinST for a li- 
ll .1.1.- cvtu |ira -t ll-.- . xe''|iE l»i ipiallfl^! 
.ti.l t!mt th.i ^iHia-Unlm* nf the t..'ie(j- ill i- 
:if.'i--l iri .11. ll ic. 1.. ral riAnitAtion will -o. 

i| ii-.':i:.-i.I'- TltU JtH-aMtjrf imII 

i-iuu- "•—iiiii. -'H-iI H,o-li.-rK- 
will .-..-liw -■li.l >>' 
r l>4- eii«*.*te«l Mfrd henlth 
and 
or the 



of rlu 
rl.ar ■ 
ail :ii.-ITi.,- 



\i't li_- Ul 
I V...:kir.< 

at the pool. I^ad^ to tit*- i 'iH- hi-n.u 
ili- I i:»clilrie In tbi-firetlrally Hod prnctirally 
nt rirTenI ceiit-rattir. ll^iile fn.ni I In* f.-n't 
L'li bijioii! Southern clsiuJite rarely |M'r- 
iinrtt.'-! I - I--' ll "his |iiirtLi'iil,ir iii-latii-<- 

A ^' . , ■ I I i! ■ lint- ili-ti» 1 ll is !"r It- >■ » c" I .\" i' in on t he 
p.if*-iitiiil :i!tli.t_-.--.i at It* l<-riii.ii.\;-. ii" a ■.-■•■ii*e 

<)Oence, wh»':i rii i.turi.' ;i' a .i ] 1 1- h t , , ■ t: ii I m I le 
of low viieuiiuL ■i-n.--" imf -"il^l- i' l ( -(Uan 

lit V of rurrt-ttl 'I"l .i- Ji. 1 ,ii t h .ti • ■! i\ s[ 'ark :fi mti. n 
witli tnc I'll. I- iui|'r-.>v.-t ii;il).til tL.- i:i :i t.tl,n*, 

t.'i;: lii'-r-- i-* iijop--- i-i.t-rk'v !• ■• I in I It i- ■ ( uirk |' 1 1. nn 
u»<al .tj tiu- tub«-. i'tLat i". il thv umchuir :^ ti i: niii- 
tiint; At A i>»ti*iitiAl eqiiivali'iit to a I<iii;r .•>j>ark, -.i v-iW 
not (Tenprato moush ciirreut to i>r»i|wrly i liiii.iiiuri- 
the tii^Mt. A tnthi- WTth a v.iiftniii I'orrwjHHoiuit; to a 
piirjiUfl f-park ^■llp d abfiiil -I jic-ti.-'- ;;iv«** ita* tiio*-! 
iT-fiu-r-irv r^■HJ^t^. \VI:t-:i i-oiiin'i-'fil ro a xtat le itiai'lllio*, 
III or LtT to i^i'i t'noiiitii i-;irr>-ijc liifotigh tbi- tube, it m 
ii. i-i ■■■...r k t'i add a t-park nap In ^efirv with it .hIm.iis 
I'ifi It will lie Hi'fii fr<»iii till*, that thf iiia- 
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order lo piivt* tlo' pntttvc firrvnr v!!*''o*r«lt' 
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i-- Sl,.,.uli| 
vnitiiioL'ult- liie rultit 
di^iti'.. I:i.i, «' -iii-lL to .-tif .n-f the pi 
Jiff , 7i .|hiiiL' UJori' . ati lit' ii-.-"irfi}. 

il ii iii:(5i'r-i'«nJ thai in <oTitiativ "li-- ►.'•"'j'^t'i^I ri i-'ula 
l'ii_- 'ii-lt:r ill'■-n^iJll: ■fi.iin:ria':ii i:ii -if nil i.x-ijj,.ii 
t'-i-ri- ill L'r*<iil p,krt it'Ovi- pr l'l<-iu '-f »^uit.ir !■ in iij 
hiirht-r ■"-hciiN, at. i.tils :ti.«w.\.'t* 1: !-.'t i if I w lii i An- 

:.t|.i.niii ■! ; rot 11 )>(-i:i t« - if v'a-w, J^um a ^y-^t .-m 
').' Ki i, hi? uiiLiit- api>li.'.>i:<l>.- Ill aU atatttt and cuuntriesi. 
I [' ir- t'%iiiH*r» are tbu<- i.|<i.-ili tied in tho SiKtO of New 
^ ' rk and why n it iv. j i^r .vt iOQiorlant to f«p*bite 
har it-ns in the Milkt- iiiaiiru-r ' 

U i!» i>^uiark«.lAlt- that sarn^*' tht* ui?ormaIt ^l. lia«. 
t'onie lo uit from Abi\iii<l tit<i ui»"<ii»--Jil j'.»uri4al» aod 
ii«W4lMip<*ra aro twtmtiME with omniniHiulatorv oont- 
* BfliMv. oad wmdm to oftM oi p i nwd whf tbb wib* 
rjort hu bon fbr lolDiicoMiillrtwMMNd WItli* 
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i*nl.T it 
il.H*r<>r (beir 
T V Hiiitiiau. of At- 
.rai 1 •rs for ttie pt.ir- 
1 ri;[i Uu- ■: 1 1. 11 * i-Iec- 



( il eh -[oir K ft i i |i •( li lit Itii- 

»ork. wIssSe Uieapt^raMi- 
alM>ul otie-twfdln-rb of llo- -j-^ii > 

In view <if the fjii.'eta'it'- f rl 
& <>nii(i,\iiv, I*hilfid**lp?ii 1 kii ih: 
] I i{|.: ll iii.iiii-:i in -I'il. !■ i^-'-l :i-T " 
-.-If r--.il.»:ii.L' tiih..-r -a h,,t- I 'r 
lalila. vojmil--:T«'ii ' la- om- "f hi^ 
po^e of phar^^'iiit: ih-- Vi:iU*-ri.- t 
trienl plant eti^riiiL' al tin- ]•<--' 

The woiin<li-il *i'iir t.. iiif po-t it riLi-lid ihi.«i-whi» 
wer» in th»' liffht at. P.. I'aiii'v iiiiii ti [tri\i-*. icully fViTy 
eaae the X ray* wirr r'.hpli .i ■■■i iia ■li.\t^ri'«'t|i* jiiir. 
piws, T^i*- difficult V of ot^iaiiim>; mil At. la- phi-l-i- 
^rraptiii' (j|.ir.-». . irly in the work o<nnj>i'll*-d n liatir'* 
ii;i«i:i th." liiuiiiiii* rif the niioro*.*-opf, t hi* IntNit k>|i • f 
btiliwi* txttnjc tuarkod by ink apob* ugHMk chir tt»«h. In 
thooMocf naaiaraf tho Mimon In chaw of tho pop 
ttomtwMOMbtodtovtcMljrwo poilttoii of tho boon, 



Digitized by Google 



19306 



SCIENTIFIC AMERICAN SUPPLEMENT. No. ia04. 



Janitary IS99. 



The nuiDbrr of wouikIihI dunne thi* wnr tlmt rt^ 
quiml tlir> X myii ww by no lunkiinTArKi-*- ^^'^ cmavn 
of i»jiir«*d nTeivfsl Jit Ktirt Jklc-PluTson wvrr of vucli a 
vuried ohararlt*r mh tii fully i'uj|»hiuizt? thi' value of 
the i)i;w fonu uf rmilintit t-nerttv in ull tit^ld and 
hcMpitAl work diiriiit£ tku^ war. White it is nut tny 
pruriuue tn mHiiiiM^ni on the xuritiejil &it[»r<>t of thrsiib' 
}eet, I belit^vo it tu Im tbe u[tiniun uf nur^iNJUi uf ei- 
(wnenee thttt the <»]d<tr iii«'tlimt of probiug for UMllrtM, 
with thi* c(HMpi|UHit diuiicwr uf ejirryinff infi<wtlan to 
thff woiituWil pui'tN, ithoiild bn abHitilmMtd in (A%'or n( 
th»» X riiyt* Thniv u nK» \h** iin]M>rtHht ftu'Utr of nc- 
purftcy In ih« V ruy dH^riulnMUunH, fiuibUuit 1^)*' 
irurin 1o rtfiuov** (be bullet tbroufcb a Miiall 0|wnlri|C I" 
thp titoMiett 

All (h«> u|He>nitUMk*> *>i i1h,< Mirv<mMi(t at tti«iMw( wen> 
MkooMbful in fviuuvliJtc biiltfrrt from tti^^xnct kicM- 
i\on, M liHlkcttteU by the nulHiirmiiht*. nml in iikHuy 
CAM* It WHS itupuMiibltf tu dftt'riuine the nature uf the 
Injury »xcvpt bv in4*utiti of (he ptateti, The (>reftecice ul 
•OOW of Ibe buflelK wait even uiwuvfiecIeHl. an is tihuwu 
hy the caw of J. R.. private. Couifiany S«*ottnd In- 
fantry. He wait nniinile*.! at Snnlini.'o and amveil at 
Uct'hervon with two pM-eeti of tetul in hin anu. The 
|»re«efive of ihe larirer piece mii« un»UKpecletl, the small- 
er piece tieini; im> near (lie surface lliat recuurve to the 
X rayH waA considered uuueoesaary. A BUbaequeut 



by two uiulwi, woald furnish the dark nMmi an well an 
theiueaiuof ounrevanoe. Il slwrnid be in churpe uf 
two men, who s)M>u^d he so traiiH<i] in the work that 
tbey wo«ild, Ix-twei'n them, know how (•> take care of 
evervthini; frt^m tho seetMidiiry of tlie indueliou coil to 
the fiiiofs uf the itiules. In the w*(;um nii^fht be pla»<d 
a 12 inch iitihiciHMt eoil m> uimU* tlmt every fNirt ctmld 
be liiiMiHdlAt«>ly rviiloVMl jukd replaced by iinttlher. nf 
whtrh the w«|ir«Mi Hhoukl roiit«in n cuiiipit'te It 
HhulUd alMi cstnfaiii. lM«-lde<i> a ei>titpletc >>iiiiply nf 
lubeo and plmt«ii:^raphit' ap|Htr»(U9. a litOe dyiiaiuu 
and wiiHlUuMi m* (he niulett could put in their •'imre 
(iiue in elianiitiff the Hl4>nM;e batleriefi laldiouirh ttiis 
•eld<Ha has to be d* Hie. as my exi>erieiM-e u( Fori 
MclMierMMi denHMistratetl^ A (hoiuand |m>uimI9 WfHdd 
ci»ver the weight u( the niitMralus. and wilh -im'Ii an 
et)uiprue«it the wuu«>n woulu be »» indefK'ni-leiil an a 
ro«u|MUiy of infantry. The o|>erHlt>r» C(j>ild bunk in 
llieir auibulaiices besides oarryin^ a pleullfuJ »U|>tJly of 
rmlicNu.— Electrical World. 



'DiAnBM.' 



KN<4IXK8 OF H. U. 

Thk bollera ol tite " l>lad*^n " are nf the Hellevllle 
pattern. Ijik. unlike thoMe of the "Powerful** and 
"Terrible." cb«y are fitted with cK)uuotulx«n*, tli« uuui- 



ts 40.Vif> M4|uunr fei<l, or 9 lfl s4|uare feet |>er mtiiliuviij 
sfiet'illed iudirjilei.1 bur«e jtuwer. There are four luu^ 
feed pumps anti four au&iluirv f<*ed puiti|Mi, liii(, uiilik« 
the " Powerful " niid " TerrittV," the main fecnl |(uui|« 
and •eiiaral4>r« are plAitM) in tlie iM^iler 0(iiu[i|irtU*fi(« 
iijNteii«l of in tike eit^fiiie nxMns. 

The pr<»|»cMini; eiiicines 44 the " l>iadi»m ** eoiaiit «( 
two rompU'trly mtlepctitleiit M'ts of four-oranh. (n|ik 
exihaiL»iiiii inverted cylinder ly]ie: two low prvMurr 
cylinder* Im'Hii; titled. Tim duuneters nf Ihe i.'}liuiler« 
are ii» follows: lliieh prt-s^-ure. itM-he» . htlerttmll- 
nt«i preMiir*', *i5>, uirbeH ; two low nrtiMiure. twh Al 
liiche«. Tike stroke i% 4 feet. Willi a ne*>l^iie«l cui-uS m 
tliH liltfh prv>f.i)re c> linder of 73 |>er cent, Tlie mtar^nl 
low prt'uiirv to hi i; It prt'K^ure cyllndef volume is !t«!i 
Allowiiite fur a rlearaitee In the hticli prwure eyliuWr 
iif STi per cent., uiid In tlie U»w pNi»ure oyliaifcrof li 
Iter rviit,. Ihe dettlirned r»^l rattoof expausluo at fan 

IMkWt'r w«» nljuut The ratio uf low itreinirs to 

liuh pre*«iire evilnder vohinie in ihe " Powcrlal* h 
Ofily VT t«i 1. The •^uiwrioriiy of the ratio Kt%en by the 
*' UitMletu't) " euAriiH's. an ju-i ipioletl. luay aeruuiit lu 
Kutiie measure fur their r'iJiH*rt<»n(> In «orkiii|C. Tlie 
liiaAtmutu pre->>ure at wliii'li theencine^ were »iM'einnl 
lu work WAH 'J.'Hi |wjuntlM |>er square inch, with a bolW 
|>re«<t>ure uf Mi* jtuuuds. an inen*a»c oi' 40 fiuuiMl*) lie 
yuud that sitectQeil fur the "Puwerfal*' mad ''Ttr- 




■tlfTnoM and sureneM lu the arm. hnwerer. irav* rimt ta 
an X mv examinatimi. rewiiltinu; hi Ih* suncrMful ro- 
luova) of the b<ille1. 

The tmnent war is the flntt iM><tanoe that mir army 
ijvedieal di*|Mirtment lia«< tia^l «M_va>*ioii to ii*e X ray ap- 
|MUAtiL«. to any practieal extent. A|Ktrr frniii the nuv- 
idty of tht-- new force, (here it not (he oppurtunity lu 
the army in tim»- of f>eaee Ut d^-termine ih*- value of 
improvriufiits of this imture aut Is afTurdevl the trv-neral 
h<»spltMls. 

Th*^ X rays In the nnuy are eweutially an enutiMue-iii 
fur war. nn<l ni tho-te time4 when the medical deiMirt- 
n»ent In tavi'«l to tin* utiiio«t there is Ihe uliu(r>1 liii|Mjr1- 
unw that they should have evi-ry farility to help in (he 
■uece^fffnl tr><ntHieiir uf the iiijurt^l. Not only are the 
rays ridualde from ih** »laiidpuhit <il their immediate 
asi>fuhi''^«. but toil iMueli ini(HirtAnef) cannot \h* placed 
on the fact Ihiir. a> r>s'ui\tv thi*re is nothint; better or 
more acriirnte I bun a nidiot;'>M>h. In the case uf J. 
K., shcHiUl he try to obiahi m pension, roiiUI there be 
fnnnd any iMftl»T evideiMM*of the fai't tlmt hts l>oues 
ant uninjuretl and thai tike iMi-stbilitles of a t>enimnpni 
Injury retinliinj; are- eneHMhntEly hiiiaU * If. lo^^>t)h■r 
with the mdiuuni|ih. therrp W kept tin iu'cnTar4> hk^^tury 
of the ililTfn'iil eu"<-. we have uii Ind ls|Mitab|* aee«itiia 
uf th« effe>el of l;un^htlt |ii)url*«* 

If errlahdy si^t-mn that llw recent developments in 
the de-*itrii uf \ ruy upiriirntitt* htive advaiii*»^| It tu ^iirii 
a 9tlkt4^ that therw are icrMt |iOi«tti4Ut<*>i' for the aojipta- 
Uoa of It to work iu tb*Jl«hl. Aeovered wagou, drawu , 



Iter of TOWS nf 4t^'inch irfm4>ratinff tnbe« In eiarh e|e- 
iiH'iit luis lKN>n rediiiTMl from t«n to seven. whiU over 
Ihe (retieratiiitr tuh4» there 1h a *>|ince prttvide<<l corre- 
i>)H)rit)liia tu that nf the innibuhtiun chanikN*r In an 
ordinary return tut>e eyiliulrleal holler, and nl»>ve thlH 
t<|iaiie iKsttiuited anollter newt of tnlHt* t»f Miiialler— 
IncheM— <hamet«'r. and seven rows In heliflit. forinlni; 
the ee«iiH>iiilM'r TIn» lurnat^e air hluwhitc eiiirlnet mip 
nly Jt'td <if air to thu* «|wint' aM well as Into tin- (uiniiret< 
iMttow, The feeil water Im puiuihhI Into (be Inner |Mir( 
of the eetHHXiilxef. traver*.^* to the tup of lu elements, 
and fmiil theiice It U led to thHaieutu colleelor fur feetl* 
tiiir IIh* ftretieratlntc ttibctt. The a<lvaii(aK>^ ^'f IhiN 
arrnniteuient are that the CMMitbiiHtiun ii ninre efTM-t- 
ually coiupleteil. Dm* eMraplnic funtiel are <d a 

much luwer temia'ralure. tlrttiif iU»e« nut require ■■o 
mnch attentH>n, atid eeuD<Hny in fuel is obtained. Tike 
boiinci are thinv hi nuinlM<r. tnenly uf them cnntatii 
ing etirht p^neraNjr elenierils and six ecnnumiz4ir ele 
llkent^, six havinir t»even ifencrator element* anil stx 
eco4H»mizer cleineiits. and the remaining tour contain 
iiif? nine trenenktor elements and neven efN^nomizer etc 
ments ; this arraiif;cmciit being N» suit the width of 
the stukehulds. 

The liuileni are arrani?r<| in fonr water ti^ht coin- 
p*rtnien|js with tukw^ runninfr f*'rn and afi. H^ht in 
ejkch uf the three after and six lu the furwanl one. 
plaeml back t<» Ikack in iia^^h eonipnrtineiit. There 
ar«> funr fiiniii'lh. with prikcttcally vertical uptake*. 
Tb« to(«J heattug aar(M« ol gvuerscon «tid vcoaomtxrni 



rlhle." Pur mir eiiKravlnKv aiHl Ihe foreeoiuff p*rfieo- 
lnr» w« are hidebleil to The ICuinneer. 

THE .SL'IM'LV AXn W.\STE uF SHIPPINft- 
It is now |Hneible to arrive at an idea uf the nuiiiWr 
and tun mure of ini^diant vcsseU reiui>vet| duriniflhr 
yejir IW? Iniiu lu-tive servic*-, ritlier by luisadv^itur* 
or the natural procejM uf decay, and it is inlcrp*>iiiii: 
to note that the total i» luueh siiuiller than usual : hui 
a closer examitiatiou d<ies nut f|uiteafTord snbject 
pmtilication. fur thent is no «lecri>aiw in ch<t uuidI^<^4 
••lii|is which luet a violent eml, and thus im> dimtuutiua 
in the rit'k run by the innrliMir. Tim ftniis* fwrllieWi* 
waste is t<» be t<iiiiiil mi the fair that fewer ship* lin**^ 
iMten " brtik*!!! up. c«»iMieiniie«l," ftc, and as the 
of decay is itiiieh iiuiri* cfMistant Ml rRS]M>rt uf hliif* 
than of men, this mortality from natural caui^ 
doabtU-ikS due to the fiu't 'thitt the hiiflier freii:bl» 
lately obtainable have eiiiiiiirace-d i4d|Hiwnrrs hr 
}MHieth*- day of dih^dutltm fur the sake of an elira 
voyage Nor are they lo lie blamed aliotrether. 
for", as It I* ufien a eii** t'd ttie '* nurvivid tif the fiKesi," 
a steuiiMir which In not iu>Hleni inav tiiill bt'stnielu- 
rully (It. and yet. owinic to her inferiority un the Ruirr 
of «^^>iiitmy. may U* able lo wurk. if unly freiirht ratc» 
are ins hI Tike ht^'IiI tvvlval in rates ha- In iu*>"y 
c:io«t*. liKcii (>uf1lrlent lo rbanire the balance from 
ih liit tu (he er^-dil side of (he Klirer of fNiich shl(«* 
and thu* w« OimI a Udhu^ utt ia thm uuiaber « 
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Ti>Mkt*b broken uii. Fur Ihr Cliivi^ |>n-4't.'<liiifr vmirx 
llM-rali) wjDiU of <lt*pr4**9i4>ii »lt^i|jly riiiHinl Hit* iitiiubfr 
i*r voMrU wliioli tItuM ]iiijiMM) tti«* itarrtiw Uunler litrl wctrit 
u<^fuliip«ii ;tiHl «Ut!iiv. In IWI tlu* iiuiutMT wa-* of 
149/ilHl toiiii ; in fm\ '£4* vr*sifU. a( iM.Hlti tuus ; in 
1>W[. 'j;tN TCKir-lii, uf iTMi.Ufi UifU; uiiiJ rit»w lu»t yt'iir 
Ili*^ri» Wii> m taw maiilli* of tlii> i>iiii>hiiip of |»njv 
pcMtv with fTiMHl f r«>i ht*, nnd thtf> iiuiuImt in cmly t7il 
vi**n**V. of ICI.lfJJI lorm. or '2\inM u>r*» lrj» than thr 
ar«<niKi* of tli«* ihrv** prwriKllint Vfjmi. Whi*n thr 
•r|j*rnt^ <]ilAr(4>r» of \tmt yvar nrt> tJiki'ik into arcoiinl, 
tlie i<'n«i»'tK?y in t\w wt(ii^ Thiit) tli» .hiiio qiiarti-r 
»lt4»WH<l 43 v«»M<eK 4J.'.^i5 um*-. hrv»ki*ii up or con- 
deruci4Hl : the f^ptoiiilM*!* r|iiiirter. ^Vi.:r.^'i tnmi. And tlu* 
DtHH'iukK'r iiuartfr ^i.-UMt tout. Only <ltiriiitr I'V^t 
Ihrw uiMUlliM of tUr v«*Kr |M!i7 iIim'n UHtiilii <ht>rctly 
»)i<iw the ttrtMleticy to wliivh haveUlrv<rrf<l lit tent jixt. 
In tli« IftNt <)Unrier only Itve ve*r<t-lH of tnnH were 

lirvkeii u|> orev4MleiniH*il : hnl urinr ttt tluit tlH> tmrtiiAl 
(or -^verul yeuni— t.\H<>»> [<» l..(«H> inuft per ^Hurler 
— wu lunhitAiiieil. ThrHAiiie eiul m prohauly aUniiietl 
by wUhii; Ihv old shi|.Hi in pnmiKttKls thueM nl (CuimI 

Sriw4U> foreign uwncni : hiil (he r«-turusuf sti«h Inuu 
•r» lire not yel CTiiuplet«-L 

Tli« (le<;reiLse in toiiiiiure n*innTL*«l U thuH entirely 
arrouiited for : Che t^ital for 1407, whrn 4<oiiiniirrt] witii 
WtO. it\i<*wn a irroii« t]i*cre«Mf <»f mtirlv •VXt»H> tons, 
while, art wr hiivr nhoirn. the •(hi(M hrokrn up or coD' 
ilntiiied iihow « (litrn-AMi of 43.<)iJiJ toiu^ Thv total for 
]hM wait abuoriually hitgh. »n that an r^^ffarcN toMwut liy 
ibiuilvMitun*, it inny km luiid that th«>n* in no ilintinci 
rli.tiipv Fleets huTi> crown very eonnitlerably in the 
Interval: the Rrituh. for in^iance^ Iiom p^tiMi up 
fhiui 10U to inillUHi ton* liikix yeur*. ThiN ntatfon- 
ATT total of Uiiweft Ik ihiiH very furi*-hirti»ry, 

Thern may Im one or two iwidateil i>»Me» nf Ii^nhh) y«t 
to oiiil to la«c ye«r'i» IM ; hut it will omi luuterially 
alffr thi* fart tluit th« wa*>ie of «lilppltti: whkn 
btiililem have to make ifuod I9 voUNideritbly let^ than 
w«» t)M> CAM* In (he three pn-ceUh*;: yearft. but thbb 
not airei?tlnic the induxiry at the luoiuenl. for it i» 
lii>w eijkerteiieln^ uunret'etlentiHl aetivil]>'. The luer 
chant liMiiiaKe lauiM-'he^l in Hritaiu during the past 
»i\ tniMith<i exceedsi llie yearn wii»te (or ihe W4>rld. an<l 
Itie iDerchaiit totitioi^ now bititdini? in thiii country 
alixie IB* nearly <!ouble the wante <»f lasti yrar ; w> that 
llii« exeeitH. or U.t>,<M)t> toim of nhippiii;;. \s hvitif; pny 
vided here for lueelitii; the wnrkl s etputi:«M»n of tratli*. 
Vilboul taking note of the inrreaxini; prtKluettikii <v1 
oUiec countrir*. or of tliemiieli tfreiiler iikrryinf; ru|M 
eity of the new- iihips lu iHtiiipar«>il nith thr old. Thun 
477 miltn^;' iihtpff of ;St,L5.iai iook were renmvetl ; oihI 
thme niu»t Im* repla<NNl bv »te-iiiii<tr«. an priietir.al)y no 
■ulinf(Bhi|ui are tMiintf huifc. The MeitmerK ton for ton 
ol lucajiurimient, will earrv |«er annom three t4> four 
tiani the eitrpj of th** tuilliiiir uhlpv **** tlwt |i»>.(i(Ml 
tfiiMof tlbo HteanM'r* now hnlldJni; will nuike up the 
vmr'ft wa*.te nf putidni; *>hi|M, an<t tbUN ih*' hmI surtdua 
frum rintit.h yanU HltMte MU*ri^e«l to V30,*»V) toU9. 

In 1891 

" l«« 

" W 

tH»4 

" J«>5 

ItM 

It » mtoTCNliai; furthar to nni» that th# waj>t4« of the 
firitiih Sfvt lout y«iar wa« ^'J>& tann nf nallinir nhtpH. 
•ad 99S.0dO t4*4u of steainerK. tot;«>ther 'iW vi>*m'U of 
M,:Uttonii. In the two preetNlintr year* the riHiiiOiee 
«R» jHa.:inO tonn, m> that for three year* It Iiam ii^^ti 
abtitit the Millie. It may he noted. lHrw»*ver, that (lie 
mtb^ ttt MllltMf to ii|«Aiii tonn«t^' in very inurli le<t- 
th«a In the ca>te of the ftirnreN fur nil muntrie**; k> 
lluit on (he ba»l* <^f Mfeam mrrylnir tonnaK^!'. our noitie 
iinot more tluiii tMT.tHVi t<MiH. while fur BriliNh ownerv 
there are now Ijolldliijr In tlil^ ocMHjIry. luerehant 
»hlfH> whoM* ax'irrvuar*- measurement i* l.iHti.WX toci«. 
vhik^liithe pctHt *>ix rtiontlm of the eurretit year tiu' 
TMoel* launehet) for Britifth oMuerv fXceede^l t^e yrar'« 
wiMe by 40i> fier eetit. Thi" nliown a »urpii]» of wime 
9Ml.tlMI lotift on the year, which w a watiiifaeiory eon- 
trihiitlou to our niilinnal wealth, and run searerly Im* 
frtfnrded, even by tlH* catitiiint trwiter. a« aloriitliiic 
■tieii It B reineiubered that it only repreneiilii an M- 
dllkin of almut ^ per eent. to the tutal luerrhimt naw 
of (lie United Kini^doni. WlHfii put thuN it Im tn»iicnf 
flmiit. ami any proorntisticaiioitii a» to t^ver bullilhiK 
•nirrely seciii well (ouuile<l, fur the world'" <»ver-Hea 
4iituiuem* iiKTrMuum at a rate exiMH^ttnie 9 fxr cent. |>er 
unimin. 

The nrtti<b wiwte of "i40 vewelM. nf JKl,.!!!! ton»— a 
Ibinloftbe total for the w<frti|— I* not •ti»pru|H)rt innate, 
when It l» reuieinlM'retl that Hrttnin. nccordiitR to 
lA>yd\ latere rvtnrti*. fr«»iti whtrh we ile«l(ti>e the foetn 
((■ruar artiele. ftliow that the Kntinh flcH't eiiuaJ* half 
Ibe world 'n rminture— t»e(iitt luaile u|> of !>.tl>7 vewieln 
of li4(0.4<Nt tofi*. w|i|l« the tieets of all the forri^i 
ptiwen only make up an «n:rvirate of 1 1,52-J reit«elii i»f 
R7»i.Ma» ton*. The culoiiieti api>ear on the )i*.t for 
2.19) v«ii»ei9 of l.071).497 lonw. In other wordt. the 
«■ in toolMMrv in the Kntish M>rviee wn« ^ per l.UMi 
|t|Fr annum. a» e(HD|nre«.t with M in th* foreiicn nier- 
cnant navies— a differeikce which ik ax marked aa It Ih 
patifyintr The Mnir- difTereuetr wa« nntlcs^tih* in 
iniimdiAtely |>Tecetiin(t yi«ar». AihI lieiv It may lie 
imere4tinir to give the total tounap* o«-tied by Ihe 
f^'ief maritime naiiunii, aiul the nerpentairv of'tl»eir 



The hlirli rnttoN of Norway. Hweden. nnd AunCna- 
Hutll^*l^y arv tine to the pretionderaiiee t»f vallifitf 
pliuift in their fleets am o<»int>aret.l with other |M>wxre, 
aiiM, |M;Thaptt, alw» t4» the aiff of many of the barkM 
fKtHM-ifted. while the fi>w rate in the com* of Ueriiialiv 
w owinif iMUiiy to Ihe iiewri««N» <»f her fleet. In 
year* it hu» iuL-rea^rHl to Ihe etieni of 70i\ pereent.. 
but inntead of luivinK only a million tona of uteatu 
reNteln slifi haii now over I'y' million ton^ theKailinf? 
»hip t(MinAi;e lukvini; irreally de(?reaM*d. In the ea«c of 
RiiMtik. iilmi, thiTe ban iMren an extennive ehanipe, the 
_ JMlthtiiJii ha-« iiiual to 311 [mrLM*nt.. but the 

i'^team c<Htnai;e hik% doubliHl, beinff now 311.iV.^i tonii, 
whiht the Miilinic tnniuMre hiu not yet lout luiirti. 
Deiimark hat tnrreojied her »teani 1oniuiir«i fnwu l^,4lU 
I ton« to ^I,;JI4 tnnit, witlMmt niAleriAlly inere«Hln|{ th» 
Uadiuic tonno*.'**. hi> that the net IncrpAAe ts fqual lo 
[9* |K*r cent, The United HtAt«>*> Meain tooiMK« bM 
[ nearly <lnnl>|e«l frimi •Vi7.449 ttum to t.lOS.-tSS tons* and 
I her net addition Is fipial ti« 111 5 tier cent. Kranc* haa 
; iiitireiiM*d her Hieaui lonnAtfe fnMil H4>*.995 totiM (O MU,- 
9|G toii>>. and her net liiereiiM* it |ier eent.; 8paitr« 
iiuireti«e in ti iter rent. : and S«eilen t* eipiat to U 7 per 
oeitt., while Norway has decreiianl her *team Conna«^ 
am] inrrvawHl her Hailini; tonniu.'e. an<l lier total in 
abi>ul the vatue il* It wa* nix yearn ai;o. Itritain has 
now 9(NI,<IU0 tonit Usm of •ailing ithi|M, bat ihe ho* 
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THK l>IAMONI> 8AW. 

In pamiiw by i1m> tlUu^r» whi>ri> Ijilmrvni ftreat work 
ill ru«(li«rlloli wild llM* «-K[Mi*ilK>ll Co !>*• hl>UI UIkhi tlllf 
(*linui|iii KlyM^if, iiiir i» MirpriM>il »t tlM* riiphljly villi 
wllirh thr Mtdiifii MFt* inlr^t oitf ii|inii nnolbvr anil willi 
which Mm* future grpM |i«lafK* are rbitiff fniiu (Im* 
IT'oniul. I'vi^y »lil«' iirw >M'Ii iiiiiik'Iim- li<'ii|ir<if Inivr 
Htoni-v, which n fi>w iIavk nft4<rm-nril iliMtniMgir kh if hy 
cnrhminiK'-nt in onK^r to frlvi* pUiv- tn iHlitr*. 

At the >c»'iir of <t|M>r«1ioiiM, III thcrv in a vi»t^* w 

iuiirknt»l»> ttMil. A iliAiiioiul Miw, which cut. uu liioc 
^t^iiic* mill furiiinlir* nil thi* hUickK iiw.-*igiry ^ir cimi. 
ninictlrai iiurfxwrK, Tlilx iirw hiii> in due lo U. Fplii 
Froiiiltnlt. (if I'»rl«. w1m> iiiilU<'> ihmiii cryitulliii-il 
dlumoiMla «onll fn>lii l<l lu ISfrani-n |icr cnral, niiil 
who hu dCTiwil a nfirclal luctliinl <if iiiHTliiii; thl« 
mlDeral Id bktekauf uteel for Ifac uuinufacturr <>( taw 
bliMln. 

lu tl]» ciivulnr raw now pitiplnvMt, tlu» api^ratus 
connlMl* of a irant innt fraiui* pr4ij<>i*t1ii|r frnrii a luaMntry 
fouiidaticHi. Till* Mw i. UMiiiriti'il ii|miii a ^hiift flx«<I 
U|M>li (he frutiic Anil<'nrryiii|t a |iiill(>y which h actuntnl 
hy a flywhwl that rcccivm itM iituttoii illnTdv frttiu a 10 
or 12 lM>nii' piiwcr »traiii cnfriiif, A hwiw |iiilU<y ^lenutta 
of •topping the riiKini- at will. Thl> Hrriitivcuiccit la 
adaptad (i>r a rnpiil ruiining. In th« cam) uf alow ran 
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2.100.<NI0 toDM more of vteauM^n than nix yiiani a^o. and 
ibti* (be increment, nutwith«Uuidini7* the alrwuly 
larvn* ti.ital. Lt at the >aue rate altno»t m» all other 
l^w*-r>t. beinir tK |>er cent. With aii inrrea«dni; imppJy. 
iiml a diniinifhinf; waxlf. e>peelally from ini«adventure. 
we do nut reliiutuiNh any part of our »uperior pualtlnii 
In relalfcon to our rivalM. — Knginrerinit. 



Two lorg ■ tranoportM for the ii»e of t]»c navy are anked 
for hy S*Tretary of the Nary Ixmjr. in a letter to <^»n- 
l[rf»») reipK'i^tinp Ihe inaertlon of thi* item in (he niiral 
Appmpriation bill. The ri*K5elii called fnr would tie 
twin errew. hteel Khi[Hi. of nbout T.CiOO tonii dLAplAr<> 
ment. with a maxiniuni ii|)e>ed of IH knot* ami foeimt 
m»t nH>rx tlHin f 1.2MI.(i(HI eaeh. Siieh a trannfMirt would 
e»rr> l/JOt) men and their offiet^rn, with nil r«*|Cl»t4*r>tnl 
HUppIii'v wai^tm trainn. aniniiinition, hmpltal RtnreN, 
ele. DisitillinK and rv'frifferattnic apparatu* wniitil be 
oupplicd. The argument for the biitUllnB of #|^H*ial 
tranBfMtrts i« that eilstlnie merchant ^tiltHt cannot be 
pntperly adapteil to thU |>nrtH>e. All hor»« would be 
(ran9|Ktrted on Meiiarale ^Ui\m i>f the UHUal ty|»e. An 
the army In Mrtmifly oppot««Ml to icirinft op the Iran* 
fKirt of troopt.. ft |» «.xpeeted (hat this reoue«t will 
eniiKP riinNl<leratde e*»n(rt»veniy in t^nKri***. Inspeetor- 
(Siiieral Kreekinritlire, in hiit annual r»'(Kirt, favor*. 
hi»wever. the naval ountrul of tlie trantport servicv, aiMl 
thU b In accordjLuet) with furvlfn pnwtiov. 
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nlndt. Ihe nhaft receive* ite motion through tha inter- 
medium of a bell. 

For tmrtl t>tone. 11m* »aw blade employeil in'tX^ feet tu 
diametenind enrrie* !fl)l>diaiiMmdit— 40o'n the periphery, 
Mi i||M»n the mUre^, nut) t<i) u|Km tlie foevA. The blade 
then niiiM at a »|>etM.I of :ti)i> rev^duttonn a ntlniite. 

Ft^r N.ift vtoneii, (hevaw blade in of the iMime illatue(er 
ami Ih pr(»vided with uteel ti>eth »et Intu notcbea and 
held by •rrewn. Kvery fifth tooth k» rKplaeet.1 by a 
piece of Mtetd iihnrter than the teeth and rarryinj; a 
diamond at each nlde. It run* at a t>|>e«>dof IS rvroln 
liontt a minnte. 

The block to Iw JMwed U iiH>nnted utwin carrioiireB of 
which the morion Uoonlndtetl tiy the eiiirii>*^- 

For the above iwrdenhm and tlie iilutilratkn» we 
an> indebted hi |ja NaUire 



Now invantioiw of l^eonaniu da Vinri are coR' 
fltaitCly cuuiini; to llirht. It \» now Baid that for een- 
turiee aflt-r biM death, the lmri;heni of Uilaii mtnnetl 
mtnt fur their sauMifirr* with a marhine iiiventvol by 
Ihe ifreat painter and enitiiieer. It lf«alfM> Itelteveil that 
he had a divinfr dn*M of hi* own. but he dl«l not be* 
lieve in dincUittinfr hU invention, for he mi vh. "in vU*w 
of tlte wickodnewi of mail, I do nut dlvulce the tuetliod 
I have inventMt for remaining under the M-a ; for they 
wiiuld make uh* of it In ortter U* (n.aumil tJiunler at tbe 
lM>ttoin of the Mta by ileMtroyinc ve-nels iiiiil caiUiOC 
tb«tn to sink, logvUier wub iltwe oa board." 
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AlinVl.K.NK* 

By Vivii_> li l.iiHK-- I'r.i!. '.iir Mf I Ih.'uiintrj', 
U'»y«i .Naval i.'tillc^-, 1fr*'*>r(Wii*li, 

l!> iny butt Uxtun I pointed ani that Bdinocid I>«vy 
flrat UMUlp nrrtTlnH! Inua a eonipoanil pmlunNj dur- 
tuK tlH« iiiaiiiii»cluri> n( poUuolom (roiu pouunle tar- 
tntr mkI rhnrraal, vh^rh ander twrlain OfrruiantaiMvo 
jrh-ldnl a blark eompoiind dMonpOMd by waur wiib 
coifUlrrnlilo tMnmw and III* afolittion ol an-ijrleiie. 

Tlui n^mtmaitd mm •tMrHMfd fillbr inMktig^lml by 
IVru'liiiK nho ilwwwl It IOh» auMda«( potaMjon. 
He al w luadr tlw dortcMHmiltar mUna anapoaiul and 
thmnd HNt It emtlvcd Ilia *aia» ffu, wul* >> IMt 
WoaMmr Ant mad* cariMde of ealaiaai. and bmod Mat 
- mlar daoompoml li iniv Uhm and aeHjrlnia. 

DnriBir the pax few yean a wurdy war baa mead ai 
to wlwcber tliv dkoovrry of the pnietawi by which 
eakte carhuic i« iiuw prodiuaid ia dm to th» Fnoch 
dwniW Xloi-ruin or to llw Ouwdian aKparinwitalb* 
Wllvnn. niKi ii>.iti;r tiilt Mma to iiua«<m tlwt it latht 
,li<^ v-rv i.r I'lilcie cnrhiilo and aiwtylaM tlMt !• Ill 
I 'II. Ill iHiint of fai-t, imr ki>ow|td|» hH ad- 
':>ri -"i l-iii liultt, iuir<i ill ilotatU. *low th* lalMnoC 
|i»r.v. Wiwhlrr. and RiwtbaluljelaariTdtlMd llM'lpnixa- 
nittou and pnjpmtho of thta bMUlHal Utu leant, ami 
t be only qnntion hi dlnnnt* la Mto wtie tMOalalml 
ih» wanuhdnri- nr rarbida and th* pnfiaraltan ol 
•MtylraafRim ranka nf* JatMnUMy MpcrlHinit of 
MMtta Mfantiao intomut to a •ouMMMtol aaeatM, 

CarrnD, in iWK ohtaloed anaUoy of calolniM and <Iim 
by iMMiliaBlliMMMl iIm to * UiMi tMawnrtimw and 
Woahhir immI* hh aaMa Mrtilda by hMMiDrr lo a *ay 
bteb laaq)«fatara • mtMtm it Utar^ tiaa anl aarbon. 
whieh Ant (onnd tbaaalalau ilM allay and ihm the 
M^jiiK the dm balnr MteHlUad, aad tka ■myKmod 
wtaMi be obtained waa liapara aad iMiy itnlUw ik* 

btaatilal fltTatalUoa MbMaaaa abtmlMd ti Uu i I 

tlaw 

It tm* BIr Huiaaliqr iKmr «be ant damaaiiiliatad 
tba kMitaiMi UriitoraMi aMMeara. and it wai Ut* In 
tba mwoMm that Mr WlHau WMoana faianiniratad aa 



iiaytliing lika a taiKS •ealr. aitd nuttaliw wuuki i-vi^ 
tiavr tirrij h«anl nf ihia material on a ottiuuiprpUl am It* 
tiad ii nut bMO tliat he. in attmiptiiii^ tu |$i*t i>ii(iical 
iuvmied in hia pRmw, eaiuF aaiMa aawml uutu uf 
nand, pnwlieal knowlnlKc. whow bailw Iniincia 
ImI tlwiu to icnip the imuibiUttnaaf cartride and arny- 
Irnv. and no Mxmttr bad tbwa aonnaareial pcMMbilitirft 
bmi noiaed itbmiul than otban haflan to Inr and inakr 
capital from thviu. In Franc** in l$M, Hnllirr took 
not a patmt lor th* prapamtlon nf tw rarbtdw nf 
tha allullna aartiM baswl oo Uoi«an'> r<>Miarrhi>«. 
H. HaIihui hlniMlf baa w<itr vlaliued priority In thv 
iBaauCaciaraoraoiiiitK-rcl&l i-arbld*-. xihl, l»d««d, whlla 
hMtailDit bafotv the Nrw Vi>rk >iTtiiiii nf the BoelM) 
cf QlMBtleal InduMfv. on i trtniMT ». \nm. h» dMIliFtV 
■talad that Iba evMtl I of ihif lir>( t>n>iJitril<in »( T».\r\r 
earbida 00 a «(Muiu^ri*tttl henU*. ana t)ie tndiiMrruil itTili- 
lationof aaetylvDiv bi)luni.-<-<l lu iliv Aui^Tlrvni". i«ii<l 
Haeaaialo laa that when iliii> IiikIiukii <mi Hiii-»nir~ 
own aTldMMe. farthar ooininiMii is nwllr-K. 
■ WIUmb aOBtiooad Ua clpLTiuiiiMts <>u the luanufuL- 

a oa aaaiMaaraalMiale ibniacli ISM and 

(anaail a aoiaiauy, of whiah Major 
• tnaMiMfatt Uia ouunbialuM waa oon- 
tiniwd at tba Mb at Spiar. ia North CaialfaiB, In 
wbiefa a dymHwiL irorkod br «altr poaw. and 
ratine a oanoat of >,Mt aoipoioa and ■> volta, 



— ..... aoir on la oajMiinianial and nrtallun^tai 
br iMtoattag MO alHtfiaU forn« hi irbUtto 
oloetrlMl OBCfgy oooM be caavorbrt Into hial, thoa 
yiehHaira teuiMntnaa whiab bad narar boon bvroiw 
a«aUi5ie.aBd iriih- - ' ■ . ■ ■■ 
wproiluMtkix to 1,1 

tlio l l i il ltrit nl Mtt TO Oo oa m o to be r««a«nl»rd, <>tli<T I'wt 



ro. 



, aatimatml by Vi<>ll» aa 
Aa graduailr the ntillty of 



klo botahM oat. Hra>ll«ir pat«otiiik; ;a fur- 
K •MlaOowlaa took ont bl« pHtviit>< iu \<m. 
and In ISM patantvd a linlnn »f llni« nUi| carlKiu fiir 
the fOmaaa a» baiiiK laore n-fraotury. All houirli itiew- 
famaoH wm* umhI fur luaklnir aJiiiuinutu. Iari;i> iiaan 
tHlM «< earbidv of nieiuin nivrv accUlrntally luade by 
tlw action of tb>> on llic funuuw ItninK. and dur- 
Ins tw and IWT the t«<U eiupluyiKl in the works tunt 
nflMi toaiuun* tlH<tu4<rlVM in Ib« dinnw boor by pnt- 
tine watrr on %\vr uid I'radkit- liidntpt and ianitlnc the 
aaa whli-h waa wrt frw. Etl-u before tbU data It waa 
»ecvali«d aud pobliahed lltat in tba CowIm alMtrie 
taraiMV thvoiMea. oat only of tlw alkalioa inrtnK )>ut 
of calo-iuiu. luanEUwioni. niauiinoin. >ilieon, and bomo, 
oouid tie mloeed in the prej— fcoa of earhon and roulil 
be inade lu furmallujr* with other nwlaia pm^nt . vrhllo 
«lth nliiiiiiiiuiu nnit other loelala the oryaialUna nmn- 
poHiiil luailtr Willi mr)M>n aoald bo obtaiaedf aa^ for- 
th«<r. tliiit silii'Mu iitjathceoavoaadottflWBwlmoar- 

bon wul<l \m' limduriHl, 

Itiaeit'iir, tliiT«?fon». that aa oarlyaa TSMrt mlete oar 
bhle w«p niiule iu thi» rlpWrlrfnriiaoe, but lt»i ruriuati> m 
voaioervlv luTitlpiital, am] iki oitMiiii<<rcl&l Imivortuuc:* 
ttaoattacbnl to it. 

■aao aflrr tliln ■lat.. Wlllion coiiwivCTl Itic idt-a of re 
duelnff aluininiliii in tli** |iiV'<'nL*e uf copimt to niakp 
alotnioam bnmxi*. ami i'liiployed |)nicti-:vilh- tho ^loe 
nBCthod aa Hint ii»f*il by l^nn lv-^ l>ut as iiii iit-.i-rnptu to 
ninka thri hrtmr** w*'rf i»Mt «"ii(.T[>-'>»f!il. ai;il ii5 iu* waa iin- 
abU* to makw aliiuii!MiiLi ">» I ri^ III tbp- 1 [Mitcnt*. 
Iw atf»'iii|it**ii to rfiri: " iiin^-iM'rsiiini i-al'^iiiiii to tiifl 
lUfCjtlllc i«tatt*. it wa-- ill Wiv apriug of HliJ that ho at- 
t<>iii[ir#>ii to rtHluou Vmw hy ciirboii. anii Ut- fu mil that 
li*< 4il)t«|n^) l>y ltii<t lumn-* a fiiactj hath, tti.' hMiIins of 
wtili'li <*aii>*«*«l tlw HlK^rt cirrnitinK of tlii- t»liiotrle art'. 
aHil iM (ir.l-r t'l |ir4'v.-!a tiji* wpirtinjf nf the Itqiilil and 
Ihf ini'-qiiiil I-.-i.iiui.' .li till* ilyuanio whtpli iiit»!rfi?n?»j 
iM^rMjtiMi) ^ttii till* Will iti:iif Iff rill* Mia(*Itfii**rynn'l w.s!i»f 
turbitifv, ti*> a liii'.l tc ir <Mrl»>ii. wli rli pr^^frii.- 1 t|;.. 
•plai^liiiii; of Ihi- li'tii.il .Hv:i».ii'.r tli' « il.-- in- .-itn-- 
tnitit?. tb»- oi^r. port. (.11 ^^f thf fcurbn-.- .-xji.im.i. h.-iTi;: 
ill i[i'- iiunii-iii.it.' imtti mI am. 

ll ■.>■.- Ml till- M.iv i.t liiitithat tarhl.l^ .>li-ni'n-.l 
by WuU'U [li ^-j-ii.ri'y, ,,Ti.:l iMUnplw weri- b> liiaj 
t«« varii>u« wifiiiinL- fru-ii.U iii AiiutIl'a. and it »a« on 
St-rilfluiwr Irt. Mll:^, tti..t In- pi y HMit Apevinifus <»f 

lli? rarhiiii' to K-'hin >a it li a Irt'er. A fopv nf 

thia loltiT I h»i- — .'ri HI Wlil-.nV lell.T l-i-.k. ami ll 
amply prov<» >b..r b.. prrfc.-llv a'A-.->.-i' .il ili.' iiu 

IM>rtnnri> of tint* pr>-*iiucl. ll i»fi» arksiowlK^tgci bv 
xinl KmIvIii Ilia Iftlsr dat«Ml Octolxr ;l. IJIW. 
At><>lir tliia time U. Moiasan waa roiidiiotlnK his ela.^ 
sirjil ivjiHarch**^ iti riM*ntir.iI aft)i>iiK at hisrh ifUipt rH 
tiir.'-, (I- n;; 'mt ..xjv-riin>Mj1(il wiirit iin d.vr f.nil fur 
-■ri'-" iil.'liTi -■ll u iltj Mu- olj.' p.1tc:it.--i \ 'y S l.-ILi.-l.'. l:i IS?* 
Witt.*- ♦'%IK-nMI*-ri I 1 Nl.' W 1th .-IlllMUHl (IC i^Mltlft t lUlt f I:.' Vll- 

!>i>n«oftbe'tii(-i.il ll ti.-i >ii tlHi carl>i>n olpiMrvMli>>. f-irni 
M[;i'alcit' r«rlH'l-' in,- mull quant itira, a fai-t wln.-ji ti<. i.-i 
i_'iil»-ii?aHv riii'MI ni-iiil iu a |iap*«r rt^ail l*«for«t ttu' \i-uilf 

II = 1.' I..', >r.l-U:',-n ,,[| |1..;.,.U;!.T Vl. \»tl Thl» .li-.-..VHrV 

t?n ( f.Mii.-.i ir ' 111' -rt- .if t lif ifi'riii>' of a p«inilii»'ri.'lii .Is pn- 
►ilih- iii.i-iiifni-'ur.i tliaii lijwt Ihp Ulaonvery of rialrlc car- 
bill - I" \V. i"liiiT, or till* Alt*>i]ipta of Hnreh*'r»' lo make 
nit ■!. 1 .iri.i.;.- in hiN «>l|M*rlni4*ntnl flirtiai-*f, a'lllcll luul 
I'tri-ti.li'il iruiii iKN'i to IH9I, fionliete bad •uoeaeded iu 
liuikuik* this laxly, allhniiirhiM bad BO IdOO Of tho ilu- 

p.iiTAurp of bi> iiivxxtiiiattoiifl, alileta oartoin^ were 

nut of .* pfartlt-.^l kstiil 

'I'lnt bl-tni-y . t tb. iri.xtiijf.sr'iirt* nf (in* .Tirbi.Irs w.i.-- 
al.'n aiM.vl t.i in I'll* -. ..iir iiv M. I., M,,.| ij.-iin.-, whi. 
allllW■^l, on Ui*toIi*^r 17. l'*'^' •liiit tuiri'iui .■urliLii.- (*.i-,il t 
U> iiiaxli- by li**atiii|.> 'i.,nririiij i-arb.iri.^It* wrii iu'iK''-i'>iiirii 

III till* >tul.' Ill piiailir.iriil .•liir'iiil . -.liKii' Mr. Tniv.-m, 
0<i l*Vbi*UKr> fi, Iw.H. i.nl.li*.ii,-,i ins ii.i rli...l nr iii»klii|t 
Caiblil.' .if <-nli-liliii \,\ li^.>:ii.i; a il.nl ir. ni I'hlorlill* of 
Cnti'lnin «'illi iTivliilll' -..itiinij un.t . urt. .i 

ll input.' .-I.*iir timl iipto tin* #.11,1 tii l»ll-Jlt vraaWlll- 
anii. ikii \ \\ .1*.ml ..i,iy. tabn bail mailir <-aIi*H* <-jirhl<lii on 



ftrouiid. and I'arrfnlly iiiixi-il in the filtht pnnaitlMa 
tosuil I In* I'bt-tiiifiil .-irIM>i»- ilivul%ed. Thi^lUP UHmi^ 
iu a rnii'iblr. atul tin* iHiwili^nM luixiurv alioWMl in 
ib>w in. anti fiarfiiUiy liil iii«'i'riieil>le. An inntaiadii. 
ally Imilda up from the ljoit4Hu of tlif erucifaMctattta 
bon elerlrmle IjeinE raised from linie to t' 



Wthie tioMi tba ttanafaetore of oarbMa waa wall 
UunobodL and the Brit 'BlicJIiih pbmt for Its pradnc 
tion was areelad at loodik wolle later on a largv Inktal* 
lation driven by water power was rrorted at Foyi>r> 
and baa been wotUac e«w etnee. Thia Is the anuro- 
fHMa wbleh newly all the eeif-titl«d luanQtacturpr* <if 
enleie nvMde lo tola oouotry obtain their supplle* 

Ob tbo Oontiaent at tb* pieaent luoiueni lariee ount* 
bom Vt tNTlB baeo boon enalod. while otbeto ore lo 
progws tlw maid iliiaoad tor aarbide wbleh baa 
•iMMiowinK tatho tatiodMlloaot aaotylcMfor rail- 
war <«Rii0i llghtbiv aad tba lUaaiteation of nnaii 
toirao Imo ootiolnMd the onMl*, aad ftoui tiim* to 
tiM oarblda ianiuik aia thtStoaed. whUc the time 
«t tho naUlM H a nt l M ii M aoaHdaiabi^. PiaetiaaUy 




lo between 10,000 and II. MO tone per 

an (bat oMImailll the ioaiiufaetnn>r> ot nmera 
llrit OOlMilNr aoe fond of i^rumblinic at tli4>ir 
lafc belief flOed m rafiidlv na they wiiih. tb»y 
laor ooaaeia tbeaieelean with tba facit that they are far 
bsAer off Ihaallielr rivals hi moat porta of the world. 
Kren la QonaoBy, wbleh dalms pra-ainlnenee In the 
varioiu bruchas of ehamleol inanufaniure, they ob- 
tain up to tbepnaeot by tar thu lnritv»t |»rtl<Hi of I be 
sapoly ol carblda (ra«n 8wllier(an*l, atiein* (he wurkK 
at NanhaoMO turn the i*arbii1« uni at a luvrr j-rlii- 
than can be charged by the BltierfeliJ Work* in rrnn 
sian Saxony, wblofa bad uaed ateaiii liiKtraU of water 
power. The fattier eoinpany. lKiwe» er. Iia« iiu» reiunv- 
od Ka plant to Neobaitaeu. where it will reo|ieii wlih 
water power for tlir RMwrator*. and la rrrrtine workx 
capable of tuminirout a very larire yield 

The reports of Mr. Frank II. Mawm. the Anierlean 
( VmnnMivneral at Frnokfort. whieJi cjiinitnip nerluipa 
the iuo»t valuable eontribiition lo our kuowfpi.!jrp of 
tronttn^ital iuditstrieH. owiui; l*> the la-riter'* ^ent 
pra<-tinal eI|>«rietll^e and the accuraey of hia iufoma- 
tion, (wilnt nut that the whole of the earliiile mdllatry. 
so far aa Oeiitriil BurtiiM* ia eniir4'riie<il, la now- in a transi- 
lion allure. The cunditiona nf aiipjily an.i prieie art* 
Iik**ly lo be fcreatly modifleil l>y the eikorinnna mrreaw 
nf prntltietlon which is now hemi; arriui^'d for. aa not 
nniv liave the faetorica tn lii^rinany. Aioitna, ami 
Swii&erlanil. at work and in eonr*** of cot>*itruetioii, 
arranged for the ntillzatlnn of iNm hnra** laiwer to ti»* 
drroted to this porpoae. but another lltl|airtAtit iv'r*** 
•ion will come throufth thi* operations of a lil^ r<i»iublna- 
llon, hciwleii tiy the N*iiiikert Klectrieal Mannfaetunni; 
t^ompany. of Nnrenib<>r8. Tiiis company eii|iect« t** 
have in operatkon durlne tile wiortie of this )i*ar woTk» 
iu rarioua part a of tlnm(ie w-here water |>ower i*nn W 
obtained rhi*A(ily. lo theainoiiiit of a1*uiit l^.iaai },<.r>e 
power. rA[iAhle lif prodiieiiiic »*.i(ue -.JO.taai tolia t.'f carbide 

Kr annum, There are also leu facloriea at work iu 
aniv. while foilrother? are iu coutm' i.tf eofittrnetinii 
In the iiiaiiufaeture of ealeic carbiile in (In- .-l.- ir-.r 
furtiai'e. liiueiuid hard luetnlluririeial mkr, of (In- l.irb 
eat fwi^mble Ji-irree of (lurity. are ettip:M\t*>l .V 5.*. ml 
*vnrki;iir liitx'iin* l-f I tM*r<' ijiiiIit.il^^ III.IV I"- - n.i ' 1 
tii'ilii.' IIH* piirb* \>\ -"i-iriit nf I:iil4' -Aim *:*■ ii.lii '.. 
w-.j^-lir nf iriirlti inai-.-*nir ]nil(.-ri.\-, ant iilniiil 1 -i j... ii..i:* 
iiT (111" in ii;....! -.ip fur ril.*h I-illTiil nf curtilili- ] iP m 1 i;i-i - 1 
Ir iiiiiHr II, ll li(. fi iri^i .r b'li . in r.iujpu:iiii.; (In- of i-.ir 

bt.;.. that l.llie nf nilfflr i(*iit pinivfnr lb'- p.ir|»i).**- i.. 
lint null- I'lj-tis. but i|i!Tl.'-ilt 1.1 .^h't.iim ;i, lur-.n i|,i iij:i 



tir« 

l! i*. f..>iiiiil tlial 1L-. th.- irii*.i( nt i*ii|.-ii 
T-d III tht* fnrtiJii.***, althnu_.'b tin- ut.:..t 
[I'lrr- i-t-y nr illiiii* i-iil..u:' [■iirbnli-, it l« ii. 
rni.ii.di.*.! by .\ iTatir m wt.i -li thti r.« 
ria.ti ixniai.-tinii ...f I iiit>. rri-i'l I V i 
rni'.i, i;ivi. .H Inw.-C \ 
U>.iiir, .-.ml III hfi'iiki 
I Ll f.ir 1-. Mini lilt- i;»l 

1|. Unr-1 .if tl; 
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> Luciiii>:U..iU»iiiai.'vt>raiBtwai.iaei,i>aliiniua«M)aiAm, 



liilf. pirU.'il ntiS reji^-t.*!. It m. iierjiap**, Ull*l*-^iil 

iiii.' Ill ..'.iiti t,'te Aiiinuiit inaile |>er K. H I'., a^ a eertain 
.iiuniii.r I ir u>:-s. l> of iieovH-ity eiitall^^il rliiriui; the break 
nil,' 'tnwii jihil inu'kliii;. i*'i»r iri(*tair<*e. in priwIiL'a! work 
liik' I haVf fiiunil ttial wllile tin* f irmn-n n-'iini w,.- 
n ,">M [annul jler kilowatt. Ilnur. I In^ litMiiin; hilti tii'i-l: 

lirnn(^*iir ilnwn to l'*4i^^ ^xitini.! i-i-r l.il.iwatt it.>ur when 
tile material ban tir .lvi*ii tiii. nnrlcil. and paekni in 

alrtlffhf ilrinuH. 

It will tu* M^nifnTil for prai'tirul piirposar* to atatt* 
ihut tfre i*o^l iiE lu.^ti'rnil. latair, ami wnar ami tf*Ar i.r 
filaiit. imli*pe:i(ii*iir of tlie |K>wrr in tlti' #i|ei-rtii' 

fnriia-:-'* b-ir iri.'hi.iv.* nf p.T.fkinff. fnr liuiktni.' ;J Tnn nl 

[1..1 ki*il I'.^T'Mih- >i ill liiu'miil r.ilmu. lMt..*l -itil 

I Ilk' (n 1 1 .-ulir \ . .1:1 1 rills, nf I'niirM* .-nti I --h k'n'i 11 n - 1 1 ■■ 
en-r n| I il,. mal.-n.iU iiv-.i, w h im t lu- I'n-l nt t li.i . I.T-t I- 
rill hnr^e II.IUIT ln-iN.»..tir'.- fur rbi* fnliV.-l.. nn < l I I..- Iiiu 

(.•ri.ll w-ill I'lilir.'jy il.-p.-inl n:i v.li..rli..- ■• lu lit ,l 

f.-otil Bt«-atll. itaa i'Uiiiliei. iiT iiut^r p-iiA*-!. tin- l.,-l.t 
where ohtainahle iwtug^ tin* <-li.Mip.-Ht. un.l m i n- .un 
irr iNwtliitf nearly ti4 tir*r H H 1'. pi-r M-ur. 

"The two prliii'i{ii%l prne^>oit•^ urili/.-il in lu.ikj t L' ^-Ji I' li 
enrbliie h\ ..l.-i-tni-al i...-AMr an- 'Iih i:ii.-.>l prni .-n il 
tile tappllii; pri^-t'"4 

III the liigut process, llui eukx and iiiue anr Uuel} 



cally or by han<l lo Hiil the dinUnatlon of MtliMat 
due to the shorteainic of ifaeom bgrttaa rWaff iMgt 
Th* micibhi is of uMal. and oaarfdnaMr bniirllai 
tile incol. the latter iMiins santMailid Ira aaaef 
iiiiredunHl uiatarlnl whldi protaots tb* waclble Itan 
iIm* inipiiae lH>at. When tlw inoot hoe booa OMdaael 
tliecrorllileia full, the latter is withdrawn, and aaaUw 
subetltnml TtH> pmceaa is not cootlciaoH^ hat a 
elioiitte uf eriirlblew only take* iwo or tfareemlnlM 
uiMler the be*t cooditlona. ami only <iv«>niaaneelaM»n 
leu or llffeen lioum. Tile i'>..*'iii*e ot this prooeat iitlisi 
tlie eoke ami lliue are trtkly hi-iite*! to the polntofcaft. 
binatl'iti. and arc not " boiled *° after beli»K fonneit 

In the (aptrinjc piuoras allied erudble to osnllinft 
with carbon. The riratradv la ueariyaa bless Uie cru- 
cible, and amueh higfaer eurrr-nt density la osvd. PIm 
RrindlBK ie uo necessary, a.- conibinaiioii pvobaUy mlv 
|daee after fusion ol the raw materials triiMi 
Mnwor Isiwa* liquids. 



liquids. Tbeoartdda Iiluala4tti 
contplcte lH|iHilaclian. and tapped al tliort lalanak 
Tfaeia is no uoreilucsd uialerial, and the praeeai Isaoo* 
aMembly ehnplWed, while lesa expansive plant h le- 
qnbod : bot on the uihsr hand, the ootpot la ouliMt 
par B. H. P. por doy is eonsidemfaly Isaa than in th* Ig- 
iiot p r n c aa r . nnd it ie aoiy wimo aoon 
power Is eaaqtamtloelr elieap* 

Many ntteiapts bav* been made to . 

aiiiottot of rtirrant oecenary in niaktaB tho eirtlit 
t>y lieallnii a lultture of lini« and earbonaaeoai HMl^ 
rial before ei|io*ln|| It to ihpiuilinn of tboaiikbotll 
taai nevor been eleaiiv deiiuHtatraieil that any eomonr 
baf bean atlned l^r omoii thK 

Wbe« tia uanotogtore of calcie carhid* wu k b 
infaney, the Idoa of DMhiatlnc the eoostltosM lo 
save lio oufMM wai a tavortt* on* vltli lovroiork od 
a large niiBiberot palonlo weio Mhen oat fdrelMlifc 
f omamo worfelnir on tMf yilnalpit, bat with omaM 
pnctiee tbo faNaay of thlseeocouy boo b iiMii H a 
rent. 

The beet oarbldolo laedo wheaa totly aaidiwi M 
intiniau adttninarpBiw ibBo and oaka of OMvlaneA 
is prewaniod to tho ocHon of tba aae far fait Mflehii 
tiaiotofnaailBndeoavsrtithilaOatMdat II,boHe«« 
attarapta are made to probsat lUa nkbtaio bpcMe* 
rfnr beatins. aniu* of tba earbon li bonrt awaf 
|rrri!»irrlnn of larhon to lima alleiwd, whflaU 



III 1.-1. iiiptail, til* rush of liot 

away tii,* ligl.(**r iiartielaa and destroys the I 
oiia 'nature of th*' niixture in tliat way aa well sabf 
borolun olf eartwin if att4iiiipt> lie than insds Vk 
orerconie Ibi'deevll* by in-lnif a eoaraoly Krcinnd inb* 
lure Of tlw* iiipre«lletii*. a liiul earhale la pr,>,liieeii,i>wie(i 
lo the inlera<*t inn la'tw*-*'ii the ear Imn ami tli« liiur 
never lieinte pro|a*tly eoiiipleiiui In atteoiMjiitf la 
overcuuie llita laai trouble the inalerlal Is oRealMfl 
Kki kniu in the are. tli«re>>y loweriiiK tba qoilltf oC wt 
cnrbiile still furllirr by ov>*r1ie.i(iiii:. 

M. Nleodai lia* shown thiil overheating leadttnilil' 
ai*clalioii of some uf tlle carliiile. and tlie reauit t4 tba 
IR well allow u by mneltins a sallillle of carMds <if 
known eniiipoftitton. after wnieb it develops alioot U 

IicriH'nt. l<-*> t^ii* than before, while a m*cooi] msftt* 
lie inon* than ilii'.ihIt-» the luoiu A second prais (U^ 
ailvantafcp uf orerhejitiik|c also is that nietallie ealdlU 
la prialaeed. whieh durtof; the droMnpoeitloa of tht 
rarbiile by water. Hives rise to hydmicen. 

In oil*- rlav.. nf fiiriiaee tba raw ooka and liiiir niv 
hi'ateil hefori* elitcrliii; the fonuice eriiclble by beiot 

fila<-*ul In a iDi'tal bin subjected to the arlioo of lilt 
int farnai'i- Kai**'**. anil Miiiik'time,* heatPfl by a fire oa* 
ilerii*-*tti 

pictet place,* a liijxtiire M i**Hbl,ara(lv,*ly larp* fiieMS 
of llllie ainl coke, w ith a r* ili-ii U rable eXc**^ i if the Ist- 
ter. Ill a ri-fracrnry crucible winch haa a hole ixl'^Iif 
laillnni. bclnw winch a InTiroural arc ftiniace i* mIs- 
ateil. A row of tit>erea rntiiii] the u|n**-r iMirt nftiir 
cniciblr anpplie* a linl air biaat w loch coUMIine^ wtw^ 
nf tile cMikr liiaT liai been prevmiiKlv jtfnited. anil t ri?re 
i.\ jn-iii- III.- li. -c. i.ii.in: I'il.-iTL-* .\ a«*coiiJ niw trf 
■ 11 1 ji i-A -1 ..in, ll it. t h'- I- nn'j>.ti* Kiippltm watirr (»• 
.III I iin- .iir - 1 11 1 ,1 lliiii*-<m,* 1>, ami ileal a the luiitiirv* to « 
-til.iii-l IT I. i.ii.t E-aliin*. Tin* iiiiiture I hen pa^-t^anl 
t.r*-.vcr.i t:n- .11111111111 |ailea. and tlu'cnrhiiie la .MO'I I«ke 
maili*. 11,-re. iiiriiiii. It ia very doubtful wliellierll* 
wiiljolliy 4-lailli*'il for tlltr* ) rnr. -.*. i- li. r;ir nut i'l Jin*- 
tlce, aa the i;aiii Iroin the ptinr tn-ut i in.' nf tin. ruud nsL 
;f anv. is iiiort* tliaii i*-n-i[i(.TliiiI iin-ril bv tac ni t!i*ill' F 

I. ; r,-ilm-uik* -h. L.Tf, lump. In..- tin- .-vii.ii.-i- if tli- 

II. it. I k.i- lilt iiir li-ii*t isnul't III' iii'-m.ill r'Tii. .c- 

tlii ,|i|.ul f, nt 111,, . urlil.tr 11, all p/nli..lulltv '.Vi N I I-' 

rl 



Till 
'.>*.lk- n 

are. 1 r . 
la'eli l!tt 
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i.riiuce wiilch U > 
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11-' ir. II i- mil 
;■■ bei :.f re.-l i.Mlli'.c 
iur -p.ll ' nn I'.l-' n il-. 

at'i-il III a ii--'pp,-r nil 
^il|c of II. e ilrulu. the 
.pp...ile *i.ie? nf tile 1 
iliir with III,* formal i-i.li <il an arc just 
■ |>aoe lb Ihc ilrtiui. i inly one li.il; nr 
aniilliar !,[«.',- in clieie'l alone t iii 
lemiitiir Irniii tn-r bi-h.wr rlu- li' pr- 
ilnwiiwar.l. -\ iiili'.iiri- nf ['-I'vii .r, 
fell into th*. J pri* r. snii.i- f illiiin 
Iro.lc-4. wtni li un- ih.-ii il.-u-.vu u] 
1. It 1 11 ll .1. n- I'lirti ill- fni.r 



1 r. uliii it» (u:-. 
-m, p|,,ie». rlii--.- 
:i' "rlie earUiii 
I,. r.-frjii*tcry 
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ippiT. init ruert- 
.-. IT till- .iiiTiiihr 

„,. ihinl- ll lll» 
,■ i..,.i' p.vrl <■» 
In rl I' oilier 
.'..,.. ami liaf" 
■T'.Mu'U til*' e!** 
■arbiite if fiirtii'il 
live inches Ibii^ " 



'.til 



liiilr Up I *-r iv. .-ll r h.. .. .I'll -t..-, wtiile aii are Jilay* 
iinili viii... ,,r rl,i- i.l.H-i, b.-iui-. n rl.i'in. The ekfir*!" 
ar,* not i-l.iiiifi.*,! ,inu-ii. alnl a*, tli*' tiitr- t t. ii.U t ' *liu(t 
eirc lit the arc. tlieilriliil u mlate^l ii Irllr In 
'if u-nriM ^f^-at^l^.,■ tli'-t.-hv ilraaltii,* i, lift I., . t 'li* 
.Hill niutnr, It r.i-h. uiiiiilur -fi.ii-' ami li-tr" 
mm ,. i.,i.v 11 iir.'ri.,! In r 1... m - 

- |.ri,c,'«- iriiei, on .' u,f iunnu-.v niilii tli 
are .'than-Iiul : tin- curli.ii.- f rtii* tmnul 'j'" 
.**iiil i. broken olT in t'i--i'i'* ni lb<- nthi l " 'l'" 
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■iilt niitrht l>e ob- 
1 n -"rtctf of ile- 
I i-> --rit carbou 

V 'MTfTTtit WHjrji 
rr-i-ali'^. iili;-r«Hii;ti it U 



thikt ihf t>h«tiT at iir^rly till tli^ Urce fActurlw 

jjiav ti^ ni.wHi iiM (|HVf|:>|ini*'lit^ of WIIImHi'h 

...,-ii::iiaI (liHiitff (i-h'lI iif S|ir(i> — rhe tltftire of wtilcll Oil 
;;).. Wftll I Hiitik in 'if <:-it.'*-).r iiitiii] iiil*-r»«ft. 

Uirink'lli*- jMLi'. yr-ar I'lf mr linn lit'f-u fiiil "f rr- 
iMtr* si> til vnnnuM ppitcwfM'!" toT makiiii; (-arl'i.lt' with 
,':.t ^li.'iiiiJ i-'f cU-i'thcitv. a:i'l i*. in Haul thiil tlit> ha> 
f .^.|: iL'<N'^*fii[l%* .ionu;>li*ljf«.| ; bat I (winfwsi timl UDtil 
J Lav*' I hi- rvi>lriic<* i.f luy own -rnM's tti jfu upim, I aIlaII 
friiuii'i *ki':>t]riil iL' f'.* tiic fiirbulf* Iwrtip prtwSacw! 
int-r >-""nMiiu<.--aliy tiv *iinh lur.iti.t 'hjii by rlt'otriv'ily, 

In WW rti^il I uiatlc! iminy utiM^rjtui'nti* tu thw 
Ki, ti.iiU ap ftiQAll ftxportt»<rntnl pUiit. nn<l 
tif'l f^'-^y niMihoil for ftvnnratinic hleh tAiiiiwratur^iN 

•thi: -'is .'ti iiihli*. urn! Mtrn»v»iliHl In fTwIn*; pmrticftlly 
.-vi-r* llri'fcT '■jfcvii tlu' umriir*' of Jlac .*uii <-.url»i>ii jr 
Ml* an --H>'> iii^'.tier c<. run ■Ifwatlii' ii i.iin^ i>f t (jt* f i r - 
nMcv. ui;l»'f'l. f'l mjhJT- uj> thf waolf r.in-iv<-.- iw;f, but 
lb* dirvct fomblriAtlou of ! h-- i-;srh.iii w.rh t lu* idue wa« 
l^t to l>e •-■blAliiMl tn that vmy 

It tbfo ^uopti iirob«bl« tlMil tli" r-^ 
Uiiii'il t_-> |fiiu'lil> h^Tlntc liiiitf in ti 
Oitr.[.i?iiJk' li>'lr «"-ArtK>U!*. Bu llmi 'I ■ 
lulfht ■'"iiil':nM with th«« lisiit* at Ih-j i 
erwr -Tt . but Ihi-" w^ih in itiiti 

ir|ih.-.i;t iin> **ry fis-v-uriuri 

:.irtmt« by ht'at, mi'l raiHiii;; tlic t(.Mui— nature : 
ti,- iiLa.'S*. to grt traitvw [■r-tMJufe.i ; tlu* pni-i' huwcv 'r 
ur if'-r thei*!* cf^fiililums of ttu- ()^rv^inie vMiuiiwun-i-. 
WKiilii Iw^ (T-jhitntivc- 
Aiwittirr [KMUt wliich alvcAV* »i*»-riiu>i to im* to b** 

tUttt tlwt<»ia|>t!r!it ir. it.'.xioii for i til (oriiiiir|..ri':6 u, 7imi 
(I, aotl If yon t .kt I ,v [ [■ i-ATbldft and A*t.-ini>t r.i 
it a* aoy obt»jnAt>!n t^^mj^rfttniv *tMirt ^-f th*- .'l*-^rrii- 
NTS, yon fall to «io «o, whlt« l( tbi'> oxyby.lr.iiffM bli.-.T 

Kipeben^l for this purjxjee, n-it o ily tu yoii fail t-t 
uvtb^carbMe. but voii ilwoohiim'*' rim'' wlnrh yo.i 
ulreiuly haVH. aud th* liuiip wlnt-h vom Imv... t*.r: iM^h.ii.l 
n^'U^utu tUHiiilv of carfMiri. furLn 'rK\'*- <»f Irif. jiml llitj- 
It is (xwwlb!*-. however, that by untiiK eawOmt biirtiiUK 
In iiiviTfti It xufCIeitml tecuiwratapc ouald be reaubftd to 
fitti- tiir tiiixtun* of Uiue aud n&rbou witb (he fonua- 
:L*iti iii t3afcrbid«, but tba tempenitiirr whiob Wf>tild do 
*h Ik would t>roire fatal to thi- furnuiv itr<»-*if, Tb*T« t5 
fjot thn i>UR'lit«»t doubt that tht" iii'il yi^ir will »«^? verv 
iriany Pi^wriijwnt* riiA';!* vrith Kiuotm* tiiixturc^, nch iTi 
(ix.^.Tpn, iijiiili' ixl IV r<'nuirknhlv f*:n'ii|i riiit^ by nicth'id^ 
jui lh<' Ltii tfi pri.<'<!x« (or liniii'fvititr air anil all-iw 
In; tti* iiitrc>(tim to bull olT, arnl iorn*' of 1h<*««'' may Iw 
«iii^ow^nl In oTomomintf th.-M-^xi^tini^ dirtlt'ulcy. 

It 1* n>i»ort<Ml that l)r, Hori'lnT*- l.a* nin~s-pp.ifMi in 
iiiakKiK r»rbbl#» by fvimt* in^lhiKl akin to rhiA h it 
tlt^h-af« nwny ef>«i^ld<>rfttion« wbii-h i*'a.) t^^th^ hf I .-f 
itiaT tT^n If thw f«it lia» h«(*n ai*i-iniipii.iit^1. ir> pr^ii- 
linil vaJu«i will i:m hut httl", it-lvr-i wut.T tCX'*, r-^ir*''! 
»raIlT*" Sfttln^. and r I ,i a u t , i i i , -^■MurnpMi-lv' tinrli 
tciuiieratur^c-au 1^ "ii" ii u t i- (u^tCf-iHl u! 

lo iKitld acnicibieor f'lruju^e tliHt will )«taud ll Ima y«ft 
'•} W t!i»oovt?r»Hl. 

!u udrii; the eirotrkr ftinMOt* t\i» interna h«at of thv 
rWctrie ara is i^iieratcHl in tlie t^nf^r <*( !!!»• in;*'*' f** 
?a"*Hj by it autl bo the winraikd t**%r to f|i>? funnuf in 
aYoifieil, but I tun would b« hu|K»t<-«iijI^ WL'ti if tliet n- 
iiui«ii« tvmpeffmtUM oooU bereaclMd brmoonabotftloii 
jir.KNVK And tte YMlt wttttld b» tlMft the atoetrical 
btMtinff wwild |M«AMMf ht Um ttfMMtva ftuA th«> 

utiior. 

It ill Twrfortly irnll knowa that if a t«ia[KT.iturL* cooi' 
mervtaily priu^timbla U to bo uMtd. aarar iiiotAj with a 
itnmtc aiBnltv for ozyKon miut bn inaployiKl to rwlam 
tbtliiun tnoiuciuin bofom noiabinatmn with thATArboD 
will tak^plaof*. Hiirh lu^taUM will dothi^^ potAMiaiii, 
wMlmin. and iiiaaQ<i«i(]in, or rron 7Mic, arw. hovATi>r. 
wily, and if a pro€ip** w*ir«» dovlMhi In which thp 
vftftTtMof 6.uch luetali were lib«rat«>tl by rfiductlon frcHii 
tliwr Halts, anil wrr* mail* to lnt*rain with oarbon aiwl 
liutfat a hitfh reiuptraturv'. tt <v>uld only b*» nuu1*» ooin 
iii»rr)ally (MJHcsible olllwr by a Iati^^ <l4>mai>d b«lnff 
>.*n^«tr<d for tli*5 by-pn>du<'tfl or t>y Iti* helf>K capable of 
Mtiif rhrAply worked up and u«^l over aicaJn. 1» 
»itiirrcaM! tb« prubabilitit^ are that tbe o:i«t would ei- 
i^d that of inaklny eart>id« by electricity leeaerated by 
WH'tff l>ower. 

AiiuiU<-r point of a purely umtcinatiflo flb«ra<:eflr i« 
ttiHi during thr pawt few tuonthaftiry Ux|||i awotiuU 
of rapitaJ haTP born >obwrib«d far Ih* M i iMOtt of 
fHi't'^rira for raakinfr rarbide \iy Wtjbtt pt/tftf MB the 
i^'uiiiicnt, fand pnuHicallv littl4 ciT MOW b« 
irw^l for prnotNiMw for inaaing 
iririty, whirh nhowii no Krnat an 
til'- uiaDT •ehcnMw lufc/r-stpd- 

ThwawaoonipHny at IMpmw., haylag wnrkw CMi»i, 
who an ROppoaM) to m«k« oalotc oarbTd* without eleo- 
trieiiy, by anti^ltinfr th« oofwrtitiwnU by MW(ybia« blow- 
pipwk wnrklniz und^r cona>d^imM» pcworg, bat It doea 
DM ai^wttr poHfikbln that this ooaM D« mad* to oompeie 
ecDnofiitoaMy with th« ordinary e^eetrleal HMthod. 

Oil* of the »oh«>D«« for the otaQofaoture of carbide U 
for pro<la«lt)fr tt from blatt fumaMslac, whUib cootatoA 
ftcvrtaJD aiooooe ot Uomw togatbar witb all tha tiiapuri- 
tw*d«rir«a frutn tba IM. Oftt, uud llMHtood oaad la 
ihs ^lmao& AeeonllBff to tha iatrantor. thia uiiitare 

to be run Into BeaaacneraonTartanh linpf«eiiatad with 
ook* powder blown into it Uirough tba oouvartar tran- 
oinn, and tbeo ponnd oot betwaea a iiariaa of aarbcm 
aMrodaa, b«fc«Mao wblaha powarfol awiiaai ii iow. 
tm, aad lia tarantr nlnviaa Ibla amvMto tllvitaB into 
• aiMal aauMd by tba tevautor ''airMtt^ atwf 
wfiMi iM aapaoatdp «i 9amtw0 with waaar, to ylald 
Si^ubic ff«oc ofiMpirwaiid. 8oali»aabiit«noanibtbt 
«Hitain 40 n«r ami, mMo awbkta^ bwt tba (iitpuri- 
fciai wDukt b« ao nroiMMineail that It wovU ha practfi^- 
ag n aalaat lor tba flaoaration of aaiiylaM for lndiK>r 

. ihietaUto-laolriiiff aolM. 

1 — . ^ ftamnia which 

«l BiKaiata 



4 a bnautllul eiyattlUu 
tiavins a daualty of f ^ 
h ofc«ii Mbot witb Ml_ 
•naltiirvd in dry air, bni 
mibft atiuofipbera " 
|BaQtliScar 

bv^Nidlb Tbia' 

pnature of MS*0. In a afaaam of afalorlDa fpw it ba- 
«to^ ineandcaeatit, formiiw calcic chloride and libar- 
9tin$ earboo, and orb alaa bi aada to hm in tuygao 




at » dull r**4l iH'al, leaviu);; t»t<hliid a rto>li]iiM of eaU^lo 
iMrimiKti L'ltdi^r Ihv Min^ <;^oi>dlttoii(. It ttMVNOfH 
iii.---iiM5fs< t iit ill th«* %u|K:tr of j^ulphur, yl«liliDkr cak'l*^ 
MUlpbide aud carbon diMllptLld«, wlUla tbe vapor of 
plMaphama will alao uilta with ttatand h^at. It Ih 
aaBBpmndiit— 

tt>ft 





CartMMi. 



pn«»*d. ywit^iiii^ 
orTHtAtrtnA mil'; 



rut In 

p.-r ]- 

■I." Kl.l-I 



Ml. I 



1.1 f.Hln 
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IH Iif lHII 



■III.. 



'lujit-rHlutt^. 
, mixture of 
>t which III 
Lod whirl) of 

• f 



rl . : ..r i -v^r.*iin;t' nuili-nul w.rli 
r|j>- i'iir;rii.. fMro-t-^- nl.l^^"Uthl^ I Iih i u^i if . . 
tinijrwj ylfrhl" U-f L'll.■^ Ttif twi> l»»'Lriir I-'Iku 
yu-l S im iiv>-rn/>' "f '> rn'i^ic fft-t of mt^ (h"" | 
carbtde uiid<T proiK-r i o^nlitiuMn of Kerivtinu ; bul a» 
we fthall iH?e lat<-r M[j. ^Iir- \*»|-.u:ir- of idis ro Ik< ublalrir^l 
froiu the carbiii'* dffuf^i.iN \*tv i,iir„'flv ii[Mia tbe form 
of appa^at(l^ u-T-i. iiud while Ntniir v»ili ;ri**' th^ full 5 
cubic fen-i. uriirr iippiiralus will only >ii4 1 wilh ilii 
nauMi ciirbni'- U' j fi't- 1. 

^'tittr^Iy di'fwijil* ui>oii thi 
in ith iiiftiiKJai'tiiTr ain 
fn.-v i.Tik-'-pt'il by iijunii 
liy tUt' piirt'wt iuut*^riul 
iir I II ill- I'ontainpd nntA I •! 
JiK-ti, d-irunfltit deroDirw"-! 



[i.irity of lb-:' I'iirlv. 
■ f thi! liialori.i ■ 
ll)!.-- fill-', h.i. 1 - I 
pi of .^Arhntt', iiiiil 



liiiiiiLbir 

i|11Utltltli 

lion t.v 1 
-iuiMuiti 
:|iiiLU-b , 
,'ni> tJiki' 
pr. I 
trfu-N't. 
phoM-lm 



ohwI.i 



A I 



fiijjh propoTtUi 

■i.-*r.'ii fftirii It 

liiiiM liiijirii'V-iiu'n 
iiullty of thM ciii-liHl 
uyf- miitaiiiR nnroiT 
;^tl^lrvt»si hyiirok'tii 
**iJ hydro4f*'n, nitro- 
■ iJiKint** tracer of 



.■i:.p|..v..i, 

.iii. r, vi.-l.l.-,! 11 K 
r< 11, tl;.. m.>ti.ii'iii 
t tIim [irfvfiir tn:iK . 
i i.Iai^- 'ill riiiif.t 111 
1. til.. ii,-,t;,-|*.|„. I1. ..T 
t tiV.lr»iK'' I", ii^lLIii!>i: 

r.t.'.l iiyilrnisvn. kI 
I <»\>v^ii, j«ii(l 

flirlMlM IliriMMtl I., mill lllnl 

TtiH funuttCtmi t*f iiydri_»t'»'i, , ui;l-.i*iI hy ttinall trtusw 
of tu«la]llc e&lciutu oc(Muisi>n.ili> f'->unil fr^' lu tlie car 
hide, ttud oawM Imvi? been kM>v«ii uh^rf tjim wu« prr> 
M-nt Itt i<nTU cttmiititie* tlia? ihf <*> ulvr-il kiis evHitaint^l 
ritrarly iif ;>rr i.'>*ii'. .if hviJnv^Ti. Tjii.i Iii'm*^ [:.|ai-o 
wbrri. in lhr> uiariufacturo of tin* earbijr, thf uint<Tiiii 

II kr<|i^. lou loit4{ iu oantjwt with the are, a* thu ovi^r 
ht'utiti,; catuM Uw jtwa»|> H »i i «( mntvt UM «Rl«i« 
niriii.ix. nad tiM MtaHoB of awtalHg lalilai In tho 

n-MiiiiuiliT 

Tht' [iri-vi'tioi 'ft fr.H- hyilTi-iipn Is ni>ftrlr always ar- 

t'iiiil|i!iliir.I hy !»:[li'liirt>Ii'.l hyilrogftin, whii*h Lii fornMMl 
(iv III.' I'tiiiitH.-uiIniri iif till! iiiL'i'»*rit hvi?pojr*'n wJrli nlli- 
I'l'.li 111 til.- i-jjrl.l ll. It t\.1' H'llullv U'l'li i"!*'..!! th»t 
tlih -illfliiriit.'il luilr,i^-.-ii l.a^ lic-u fi,ii:i«l liv tli^ cle- 

l-nlll|l..kitl'.ll <-.t 'iU':-|:il.« lir..»lMlt ||| till- ■■lirlnri.., l>llt III 

H(i tw - if Ii Jill 11,' ii'M i.f i'i;-f riitii^ijtH w I it'll I Ilhw mail*' 
I hiivw iii'v. r ) 1:1 lii^lf Ui furm a lui'Ialiic i-jiirid*? 

wiii 'li uill ilr^uitiow with water with tiw evulutiim 
of iliii k'Hx. sad tlM •UkMeawiiMi ■mIwm ikdmIa 
i,r—-u: i II Ht> aariiid* m» ewuialy aoi ifaiwimiiit 

III tliiii w.-^y 

Tli<^ HiuiDoiiia loiiiid ill tlie luMityUtif in duci tu ttir 
|*n^ho- of luiiKU4%iuiu ailridv in thu ciirbide, aod thin 
1*1 formed by tli«i luetiilliu lun^^uejuuiii in the iud1ii*ii 
L*uiidilioii ill the iiiirot takiufr up ailrcigm fnim t)i« air, 
and wli«ti thin raium to bo decotuiioard by water, aiu 
tuuiila in proUutMHj by thi* art ion or NteaiBWof aaaornt 
hydtxitTPn oa Um nitridn, the qnantitr lonM^ bow 
i^vcr. ilrpMidinfr ^sry Inrtroly npon th* MMpiniiirr at 
which tlip Cfurbid« is d<MX)lll[infV)d. 

The fofuiAtion of nltridm by artionx of thin kind and 
their rojty ronveniion Into ammonia will pmbahly, at 
soiui- no Very diRtant chiti>. prove* to Iw a iiwfal m4>th(^) 
ol AxiuK tht> nitrodpn of Ih* atmnapher* and n^fiilprlnfr 
it arallabl* for nuinorlal purpo«««. althonfch It oould 
n(>v«m'Mnp«tA In prio? with th« ammonia formed Id 
thn d««lriictlvi> illntlllatloii of ««l for coal ma. 

t<i>lphun>te<l hydn^ceti. whl«h In Invariably preaeiit 
In cotntiMircUl aoetyifn**, in fortued by the dt«onipo^i- 
tton of aJumlnuiu Hulphlde. and It haa been itliowu by 
Murlot that altiminuiti sulphide, xinc HulphidH and 
cadmiuiu atilphide are the only »ul|iliur coiiipoutuly 
wbleh OttU r«t>iat the heat of the eleetrki famaee with- 
out d«aompoaittun or vulutiliution, and of tl»eM* ulii- 
luluuui aulphMe i« the only one which ia deeoiupixied 
by water with tlw wolation of aulpharvtnl hjrditiyteD. 

In tbe eiu-lx aamplea ol earbule tbia aoBpoand iue<l 
to be pfeoent in ooaaldarabl* qouitity. hat bow it ban 
bwa ndawd to u •nail > IMt tlwt OMWelT flnda 
nan thwi oM-taatli par «nl. of ra^hamtmi brdm- 
B«n in tbe antTlane iim»mt»d from (tmnimiireial car 
bid*. 

Phaepbiir«t«d hTdro(ti>n. on* of the inoat Important 
inparltlea, whiob bu been t>Uiiie<l for tlu> fonnnl 
bf the eombuiitton of a«a*Tlen« iin(U>r n'riAiii mndl- 
tloiiii, ta pmdoeed by the action of w at»r upon tmre* of 
calRle pho«t>1iMe found in carbide. Ahbouirb ntflrat 
It wa< no uiicouiiiinii thioK to find batfn |ier sent, ot 
pbo«phHi«t«l liydrogeu preient In the WMylMiei Ibla 
hai itow been so rediMtd br Uie DM af para iMlciiab 
tint tbe BTeraee qmiMlif it MMhr abow* mm Uteen- 
bundredtb of a per MUL aad It b mm no* aoe-tf th of 
that. 

I have mad* MIMV •nMrlaMnM «m Otm affeet of tbe 
liupuritiea In caMa eamot apea On laMy of tlw ma 
tenaL and baTa DMii* to the ooneliiaian that aaeh im- 
pnritiea oa are now (oand in the eoianMraial ouMde 
may be lookad upon a* pragtliadly innocuoiu. With 
proper eara and anperrMon In the iwlMtlon of the ma- 
tarMk (or makinc the oublde, all tmnhlv on that 
aeoe* DMy be dlwei 
to the lib ■■ ' 
tbe cblel 
otateria). 

In tba earUtr dagr* «t awMila ■a m i h etait WNnd 
amm ol ipeatamoai I unit km at tha gai aaaat i ady and 
nltiwimh tlM analrin at mmy illlftwt tiraaili nr nar 
Mda fMMa aUMWiMwacSa «erM 



tititMliM'd. tin' cry -tjitliiM* iiitilvrini of lli»» lii^»t <-«iiitMiii' 
tliKlHi T Iter o«'iM. tif tru*- i-.trhlilt-, v»liii«' tlie rnl*l. al- 
tlioiiith varyiiiif Vi-ry luu'-ti in «-H>tii|MiMttiiiii lirrnrdiiitr 
til ilM dlBtance fpiMii the inpit. i.-«iiil«iiii-*l )»n avt-m^''- of 
51"* per rent- of earbide. A ?>r.coud (-^luplr ol iiipit 
and L-rucI iciire even better reMiItw. the iiif^Jt (--iiitain' 
iuK Wt per cent, of earbide iind llir emit 7T per t-eiit. 

AllA]yM'^ ui'ti' ni.j'ir' •>( ttte iH'etyletif from thrw 
fctiiHilt-'. Vitji. lit!' rr'-iill-. sh 11*1^1 nil tnilii'i\ti<iii of tlii- 
|ii.H..n.-r iiiiiI.T;iil i-'ii i; rii'tiiT in |i||i i> pli>irU9 eolii|H>uiKN 
IlLilli ll..' ;|ii.-.i: i\-At- 

(iii tiri'iiki.iL' ii[i M'lai- introttf of nitric i-urbide, me. 
t.iUir Eiikit.'i*- :i:iu.:f.'>i iv tlifri-riii^' from Ilie pure fiir- 
bide ape ob-cfi. . - iin- 1..r in. r. iitmndjtlil in njirei. 
lueiift of foreiu'ii 1 ,1 I., .. !iw 1 ir. tli.ii. tn Kii^li*^! made 
cirbldo. Thi-iMt nmlut4-ff are ici'iiprally found iu a 
ii|tlM>rical or o«»l«|»p«i, mkI Imtv •videntljr erpanited 
from tho inoltan tsau oa tiM arydallldns «l the tmt 

enrhide. 

Kriim thi* It heemi^l lii^hly priilMibte flwit n i*.-ni.-i>fi- 
rr-iti-.n rif th* iiiipiiritie^ iiilirht take iiltin.. hi .1 I .«t 
till- [.f.'jit'.nee of th4>w ii.mIiiI^'^ liiiKlit lie mi .tirlise 

v.iir ( ilioij;..! 

Ill i.r.tfT I.I M-^ifv thiti iKiint enloir' rjirtti.I.' i.li- 
luliii.l HI l.iill.. Hii-I l«>lti KnKil.li «t»l lurvit;.! iiiiilii'i. 



w.-fH ri'tirv^i':ilH.| 
l.r. kf'i lip. nil I Ml. 
i-'iireii .liir-r ft. 



l-tii'l ^ iiri.-U. 

lirii;. tL 
. uiih/t-il w ii. 
ill thi' till. « I 
.■i tiiir iH.uiii'r .All! 
;T.-iitu-'il '> [iiT n ut 
.,tt.»i'k.'.l r.l.viii.iii 
Til.'..' i.i..-.il.^ t'.n.- 11 
SI.'. I .ll..- 1.- .In. 
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lUl^ 

Nirne of tlieae iubetaiuvd ttave iipontaneouiily inflain- 
iiiahle ftn*e> when acted upon by water, but In a few 
inntaiM-ex a ooilule waa found wbleh evMently con- 
tained iiMiiriieeluin aillelde, and wfaipli when powdered 
and acted upon by taydroehlorte oeld, nave a few bnb- 
blee of aiMHitaneoualy InOainiiMble ga*. 

U. C. Oeranl. ehlef of tbe Uanieltial laboratory at 
the Trefefilure of 1*f>lt<H., Pitrla, has MMtannly^^^ atKue 
of these imdulee, with the foliowloic reenlt*. and found 
that then alloye, pnjveriied and treated with euoeeo- 
iiattd aoM, (Ma OS illMaivtcd liydrof«Q : 





I. 


II. 




iVrfvnt 


IWflCOL 












»IIMI 












4*IM 


ITot datanaintd an 


diPM rm 


tt-n 




101) omi 


IIIUIHIU 



• for mallinc tlM tMlMile, alt trnnnte on tlMt 
may be dlweaaidad. ai iiMNilaneoaa igDltloa doe 
> liberation of phMotMiwed hjdraoMi wimld Im 
il«r riek dependent npoa tlw on «T fka InpaM 




■kit to tha outer eriMt ft 
UlK naiMlfbaliue, aud ts\ 
Ibla Wareoo. 

By the eoarteay of the Aeetyleae tllnniinating Cnm- 
pBBjr.apertieairf aBtagol wttJi tt« ermt intast wia 



In aoine ciu«t it was found that the oorbon detKiaile.1 
by boliliue a ooUI siirliiiH' in an amtyeine Ostite nw 
lalned tn>r<!> of rillca. and ihiaMentlo anpiKirl the 
idea that itiliciiirete^l ItydruKeu may oceur iu I]m» aire- 
tyleiie. but, if it doea. the aiuoiiut Ih ho »iuall oa eer. 
lainly tu ftive no danj^r of epoiitaiteoua ii;uttioa. 

A Mimple of Kiu< whicli Hp|>eated to ^Ive a eunaideiwi* 
ble quantity of tilion wan burnt under MUdiannditioni 
as to allow of the ■ilica beitiKw>lleote(l,aildaiieillllMt« 
ini; (be quunttrv f irttied it was lonud to cormpimd to 
0 01 per ernt. .i' filiL'^ureted hydrugvu iu tiMt original 

ROS- 

H. (irrard alan carried out 8 number of cxtrpiuely 
intrmtinit eiperimanta npon the prodiieta found in 
the rraidniw Inft after treatliiB the calcic nwMde with 
water, and iinoneeded in extmctiik|{ fmni thein luinute 
dlainonda^ The rpeMne* were, aa faraa poeaible. dla- 
anivpd in hydrfichlnrk arid, and the tnimlnble portion 
separated by filtration and waahing with water* and 
the nietallle portion" Mtpnrated by *le%in|r. Thefloer 
port tons were rollertm) In a Alter paper, waidied and 
dried, and were then heated with potaali In a >llver 
capiale, and the inaolnM* portion tnalcd with aipia 
r«|Ha. AtCer repeatlns thb draatle treatment twnur 
thrretliuen. the residue wan put Into a wparatlnc fuu- 
ue] coiitajului; a Nktiinited Kiliitloii of the ilouble iod- 
ide of UM-rt'ury and (iutaN.iutu. wliich ha-, a detiaily 
of 2 D. iu wliieli nilicide of cnrlKiii will Qnat, wbiM 
eruphile aiiikii. Tbia Mllieide of earlMjii i* thru puitfcd 
by Deini; treated ■ereral tiium with conoenlraled^liir* 
droAnorie add. and after waahing la dried, while tn» 
graphit* iMidiea are treated and arparated with iodide 
of methyienei, wbidi haa a denaity of fl'tt. Tlia aepa- 
ration ol|diaauiadi(eroaa bodies fivim tlie lilieidaeof 
dartKMi la aSeeted Inra aataroted luluiiuu of cnduiiuiu 
bmawlnniltateor iodide of barium und uirrcurr. 

TbaiabaraotailadlB the seiHtratiuu of tliitiilunuond. 

fttntalBlng poenlar nay bl^ estinuittsi, when it m 

•Mid ttiat ttwaa BMOMary to treat no leia tlian be- 
twain TOO and OOt) lb* ot earbida in order to oblain ii i 
■mJlMof tbia material, 
na evIdcDiic lapoo wbiili H. Qfiaid bana bh aa- 

tbaithiMiBjBalaarjritaliaralaraali^di*- 

aad at tha laliiiiaMnpManiNof twaMk 

J •hMi OqraM bWHt in oinwn they yield Mar- 

gttattMiwga^<alMa rtfa^^ M. UMij 



aarbidatMlUBMMiBiairil, kttt tlUa le probubiy dae M 
the quantiliw ^"otktd wlilh, belit^f far amallar thaa 
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hiiU* tluui Ibrrt* id in idoHnir mny wth*r hwrl riMlt*- 
riitl, pn>vjtl<>)l it i>< iwrktHt ilrynml wunu in bertii«'rii^ll} 
•rnli-d dniuiM. t** tut lo miilrr it iiu|MM>»ibl«* U*r it In 
rtMiic ill dunltLTl Willi wntrr nr luuiKt air. 

Tli«* rwil rink !■» In I hi- rMunrnl ornHliHtriltulMWi ol 
Ihr luntfrinl. ivk nflrr opptiint; n Oniiii. il iiiiiy nut 
be lurniii prc»i>frly clnwil. ami if tli<* ilniiii tw* left iu 
lhi» ouuUitioii ill Ihr iiHtiDt air of iin ill vmtitntml <M*1> 
tar, il is quite |Hiv«iblr (ur a ulnw Ki><if>ra1i«»ii <if t» 
takt? I>lar^. and aa piploftivr aiiituri*to bit (iiriiicil by 
itii iUM?utiiula(icHt. 

All mrbidr ftlnn** nhoold \h> thorniif()ily TPtititatMl 
mild aboTP irmtiml. mill wb«<n (b» l« lb* naM*. all «laD 
gi>r ia privrtimlly ilitiit* avny vith. 

For tlic» i*)krria{ri> nf rarblil** 1; i* biij>f>rtAi>t that nnt 
only Nhoiild ttio druiUN Im> airtitfht, but that thf>v 
•hould b«k of Dufllrmiit wtn'rii^b tit n*Mt«t tU*> roiitcb 
BMW* tikrulMtital to lb*' Imiidlinfi; nf a hi>Avy prmlurt, 
anirvkwri* tiun urv iiiM»d. tlwy *twmti) alwayK \*tt pro- 
t«!t#4l bv an tiztprior wood rail**. 
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By ceo. M. HOPKINS. 
Twvnlkih Edition^ R/vucd uid EnUr^d. '•H Pigtt. 320 
lUustntiofu. EI<f«ntlv bound m Qoth. Pncc, by aud* 
ponpAxC MjCK) t Hilt Mmocco, S5JX. 
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A CURIOUS PROFESSION. 

Thr profeiivioti of a " lawyer modtd uiakrr'" ii a i^tiri- 
ou« onr. Il iit Milium that a lawyiT pn«»M fn>m a law 
offlre lo a cwrpi'titcr iihop. Imt sucb Ihr fuur in o«4> 
instuim* in NVw York wbfn* a lawyer i» ih»w r-nitajirtsi 
in laaiiufArtun'tit; iihHb'l* fnr hi* ImMiirr lawyer*. In 
■li*ai) uf dr«wiu(;iip mutitic pn|H[-m and srr^'iiii; iiotici** 
U[Kin W)tnr5wii niiil nttcrii(i4iii[; to rfvrmi- thr law of 
RUpply and ilcuuttid. be tim* K^^ttr into a floUl whl^n• tb'* 
drniAikd wiui KtKui and thr NUpply wax hntileil. Tbt* 
Arm with whirh In* hajt K|M<nt rear* of hi« lifr in dtftiin- 
ITtiiftlM-tl Ifor ila Hkill in ilrfi-niltnff artinii* brvHiirbt to 
rMNA'rr danui^r**" aU4>tc<<d to l)» naiUMl by th» earohw- 
npfi* of ftotiui oit<>or MMiip ont>'» M-rvanin. Siin'*' tiav^ 
tl>«< rabltk and 1r<iUi>y rojid. It U not to bp wonder^l ai 
tlwt MiltM for dainiiicpii art* iiiori* nnimrnitw than ib^y 
ir^re fonnerly, I'ndiH'thMi. ilM-pt'fiir*'. frrini ihl* Miot|«<ni 
•pMlfnor fortiin^biiiitlnic bax Itfiumv n biiMin*-«>M thai 
In naiiMOiiniiiic tii it* aid ninny art »> and r-aliliiie**. and 
paitf«>niP»r-4'Arrti>rM ari> not iti«<or>ly [Mtnmftof thiH bui»t< 
tirM ttt pndprthMi. whH'b in a lU'Tetopnwnt 4kf ri>e*>nt 
y**arft Ownttr* of plant** for tlip innnnfiimin* of pn>d- 
motn of all klniifi nr«» tAriM'tf for hiovlrahl*' itAhiniff 
mitii In th» ATPfit of tnutbto wiilt pouvr In any furiii 
It I* no n«w fiw*t tb«K ihf b<uiin«'*ii of jvtvuli'iir l*i-ur- 
ftneo t» a oofk«>lil4*r»bl** oit«), and Ituit th^ ln*-iiniiM-f 
eit«*n(U lo iriMLraii(4viij|r hniuunUy fruiu ltAljtlit> r r 
UMMiey ilaiiiatft*. 

The luelluHl itf iiroridiiiic huiuutilty i» by riMiIrvliiit; ; 
«very rlaiiii, inrh by Iiirli, »ave (Ikim* wliieli can be wt- i 
tird luiieh cbrajier wilbout fnkiiii; lb«* ram* iiiln court 
Alt the object Kityit The ICveiiintf l'o«I, frnii 

Which W4> ai^^nn (»iir luuiipiilam. in at 1 he f<Hindat < n 
of iiifKlern iM^lapticy. mj tli« ryev am well lu Mr 
«ur« of (be modem Juror inu»t b«> apjicnlnl to in li.r 
pro-««M of ttf-int^iiiir bitii to a %-enlir1. runiirrly a ii ap 
or diiMrraiu, pn-pur«Ml by a city »urv«*yijr or a drafttiuiin 
Mhowin»r tti« place- af thr lu^^^<b•lll. and indictttinic dt* 
tanc«> and diowDntonx, wai* the limit of art in pr<>vi«linir 
fur triaJ. Thr tnuliniTMntboriiy intiiixcuuntry tb.%i cAia 
bo cttMi in thn mipiiort of thf< uxc nf nhoto^rnphk ii> 
niil A jury in ^luptnt? ttic «itiuttiijii ana to(inAl>U'' ttkeio 
to Imtro to rvidrncr intrlltf^eiitly in nearly a duxin 
yrani old. The object IcMtiii iii«<thoil of tryiiit; rA«*>« 
flAK fApidly ffrowu in favur. and one iiiAy oft*-n t^n* 
nnwAdayM •niiiM'nt Juriuls aihI lututc cnwii •>iainini*rfi 
ponhinir toy trolley cani up and down litt|i» wiMkilftn 
trarkti aU>nt( tbr Jury rail, or tli4t co<inM>l tiible, or 
niooriiMt litclf>cAnAl Ixiats to minlAtarp wluirr**. bok*>t- 
Intf And Urwcrinjr hitic |iiu«cn{t«>r elevAt'im, ofj^nkllmr 
d**rrlckii, or tumiiiK wlicelii of Unndry iimricIm or 
o<b«>r iiuu!hiii4>ii. Tkic <tucc4*Mi of thlit iitfthixl la ahown 
by lltlfraitoii which irrrw mit of a liotU'r «'Xjilo«iim. A 
litry iravi^ on*4 victim a wnlicf, while a Ifw iituntbii 
lat<T a Jufv ftMind for the iMeiulAnt on th** naaM* "mjI of 
facld, the difr«T«>nc» iM'twtwn thr t wo tritili* \hpUi^ in ihv 
UM^ <if iiitMiel^. 

Th«< youiii; inAii to whi>ni we have rvfernMl Iiab a I 
crjiuplcte cnr|t**hl4'r shop, lM>itiile» facilit ier* for niakiiiK ! 
iWKlels out of tin. andthe uwn a t««fr-ruoiur<d Hutte in an ' 
oQlce biiildinir on UroA4l«ay. llrrv i** aliM> n dark rooiu 
fur the drreloimieiit nf nepitite^of thr nyKA wlierr tbr 
areidrnt orcurrrd which tir hit* idHdo^raphnl. IU< 
iiotr* all the nninta ret^anlin^ the availability of a 
■wmIcI to a trial, and will tiirti out to 4»rdrr aliiKMt luiy- 
tbintr, from a tin uhmIcI <d an illaininating pi* tank to 
n plaitor c-amI uf a tirukrn femur. 
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Sla(« lUwiom aod Scwntihc Div<f*ioAi« ladudiat Trick 
Pbotot^phy. 
By ALBERT A. MOPKINS. 

Ullarot tM - tc^allllc A«»r«eM CkIop*41« ol R«c«(pti. Htttl an* 
(>at«l«».'' vie. 



krlrai rr>y-m iif ctr np-lm l aitrO SUb» lu>*. tAr<kwA- 
ciUiiii «4 Ike •iHiM* f<«iii« tt w«f trwl* aixl iMarly <mm UitalftU ila^n- 
tBritiilliiir •tiAAlla I'f i-titaArai-li<«i wirli T)«a«k nri timl ti ikj 

^ilimikm. A aup or « iilN idiilul ••*> mtan amaqaun t 

mrr,S6rmto. Mlitcb- fi>|C>« ptih by mm) Ui I bmv^ NMa (^»A Ut 
' Hexka piinrtcn ruuntrtM. n na^ ciln, 

I Xt-M;« * SSI Brtiatfiray, New V»rt. 



M. da Mapi nuhli«hr». in tiMi litornaU d«> F^rmaela, 
^ ro«ult» of bin lnvpatl);a(inn of thi»flxml oil of 



Tkm utimar murk a|i|Mala I" llw n .Ital a|tA tbr Ml»l*<ir m\t*f 
tMml «in pr-TP a »riii.ni»a*lt<ii>ti ti> mni libiwy. Tbc IliaMi ' - — '~ - - 
iraiMl tif ttif hliflim 'Im* KtifmiMtf*- 

*itnai aiivtiOm w |m*<I I'lllir rl|-wr" iit 
laDf vfl ii»|*<r1«itl ii:iw n*. Ifev*r liavw 
Irr^ti la maair ok^M fariMB^t hf tb« |ifMi»- 
ittiritalvura tk*ti>*#lrm. »him» i>f ik» M".*! 
i(.,|><t«i>i Kii-k* m) K-tvri Hf)»4^i.. lUatiff 
ilr U.'.ia. Ili'lltr. ami llarraiatiti arv 
i>Uini«a 4'<-i'liirlnr >• a«vW(iw<l. a m>- 
lr>><i..it..4 ».^tfi>f 1W iMi kiMian of tliMi 
irta-k* ||K»»«« t-^t tawli*. Hrr rk'i't*. 
■ Wont •wallt>*r«t-«. T(X«inh>«aM». »katk<«- 
mi|it<i«t» all Ajoio Ka ftiraahari- xf alt(«- 
le« «till»ihp<'t*a|i4*r »li - Urtiial Matfif" 
>|i-MtM«<* Maipir noaiu nt |wtf"«ttiliic M«- 
II lid -■«ghi. 

*«tfb i^wi a aa rT<l<««(Ma. Cf*- 
vorLa. Mr . arv> irvwiML M>i ail «ot) 

t1litMr«l«4 villi ••fttfllifti Aatu- 
Miia sail rum-m t*>r» uw iIm** iit«(-ti%*4 
Tl>i"aiirk I* «i-kaii«l«^Ml lif ttiii 



Tbith h« *Mly^ i# a IkihoiI, colorlr«ff oil, witbtMit iMlor or 
llavor^ which at n tf, milidilbw into a rry*tnllli]t« yt^l 
lowiah iiuiM It i« »ulub|i* In rthtr. beiifiiif. chk>ru- 
form, cartjtiii dlt<ulphlde. and in ifliu^iAl Moettc acid at 
Crxim V C to(lS'<V It i»«l>M» wduble luHOpartHof l^>i]' 
Inir Alcohol, but in*ol(iblr In cold alctdiol. rven a).milutr. 
(^auntie tHitanh nlowly ttatH>tiifl«w it. 1 1« color react iuii-i 
arr AN fullowN : Hr>4leTir>-lrb'M rvaueiil : An ornnfre 
yrtlow (y>luration. with vitdcl •'Iriir. Hralle'ii rruffvut : 
At flmt a clear rtMc. which quickly turns U* a Tivrly 
rril. In the course of ti houm it t)««otun solhl. lUa 
rhtV rentfeut : linjwu. KchneidrKit n*A|i:riit. like that 
of MAiKlnin, yields no rii>ult. Wlieat i>il raiiridillcs 
panily and (lui'ekly. W1m>u krpt in a lienueticAity smU 
f%i rtnjik for A vnar, it contained 4:t'M0 [wr wtit. of frm 
iMkl, e»tiiDAt«n as oIvIc acid. 



b«at. fraalsa 




111 lat 

THe STANDARD WDRK ON HAGIC. 

I'W m^^-n dtTiinl I" l*ti>>|.i«Tat>l>>i HI- 
T«>t»<iiii« »* Tf*7 <*»nvii^f Ki* ll>r ii>r( tl 

• •A tir ifr<>l>ii«*tf iii*tii(iit irtrk fb<<li*- 
itravli*. Till- n»r< lt<>I or lakitv ■ml |ir>>>*«i' 
Inn Rjivlii* Hl--l>>«ra|iti* w iImi h^mI iii 

ta*i th>» iiu* <-ii*Mii*«>i«ra|.k it.r asf^nMrt rniTiniM 

.I,...tti4.,) M>| iiiii*irsi«ii. 1hi*«»rk t«ii NOW READY. 
iti>t lail *i> liw of liilvnot T'Onn anil -Mil, 

a»4 ihcr^ ta bar>llT attf >ii>r wltx u in vi t atT mi'mtm m «ii l.rr ••icit't- 

• •r niw<>'l'- vHi-ii' will iiMi ann-ql tl ^ r-.-aiii " ■ H- i-Miil*<t anil «• ttrrr 
alirawlitvlf lM>ai*f m iiifaial rli'lt >l.uii|> -n t-'tttl iiika. 

gOH PifM. 4»0 lllvMrMlMl. I 

frtet. hf Mil i« amy fan *t the w*rtJ. (1.90. 
Aa BliMtrMad ClrctiUf scui mi AppllcatfJoa. 



A COMPLETE 



THE SCIENTIFIC AMERICAN 

Army and Coast Defence Supplement 

II iTtwii -.f rua u»l wiiti ••f«*ir* r * Artur and NatT SMUA*^ 
liafwtirc lar*»ttM« *M|.|w«riiue nirTU«r« ni|*l «w wmmmt^tm 
gun*, n. «ian, wwti iiiaTial nUn^.w u. t lip«r ii.it-imMMi Ud 
IV>4i Tlti* •lll'li'ii |ir>i>M^il#« (..a.ti-|« khm nit(.«i Hi^. !• 
Ifvaint raiiiK niKWf*. t..r*a<.i.M>« •iiint^rMii' ai«Ma aitit ani"! 
a^M-nitt*! ai»l iHiLiiNlt^ ri*r< i» a aivita.n il*^i<#d l-i ■ 

anna ->t <h» Att>i ••>! .\a*t. Iiit villi all ^^.tmt .i| ib* -ittMMa 

l»4i m| ||*r .%r».» with Sa* •iiytatliif ..r rnntiiiMliI iir«<»raia 
IwroTw liatv (l»»»- P-abjMi* Iwiit Urairi) m •».-li a iKaubtr aaf Tl» • 
lii*iral»>ti* iiiiii.i»f i.Tr* Mvaiiit itKliidr a niMa^ii^ni ilKaltlt M«r ^«fT** 
iiwi.i ..t xiir Urv^i lwiia«ltl|> ili*> - l..«a^ I'w uMf H aatl— < b » 
baa.tM-iw '-•wr. >«'>wliuc a Unr* matt •lar*ii«« m KtMi 
rrWr by natl. rrais t ■• rMrvlaa rMaarl««» J4 mMi 
MISH A (\t.. l*aMiabark. aU llMilaap. 

BUILDING EDITION 

OK Tll« 

SCIENTIFIC AMERICAN. 

Tli<i*r who l utiieitJplafe buihlinR should not fail V 
Kllb*M-rihe. 

ONLY 82.00 A YEAR. 

Sriiii-annual ImjuimI vnlnmps $2.00 rarh, pbrif 
ImuihI roliiUH*« fa.^rMch. prriialt) by mall. 

Kaeh iiaiutHfr rontaiits clcv«tk>n^ and pUui» o' * 
rariHy of counir; buuam : also a hatidsointf 

[SINGLE COPIES, - - . - 25 CENT3 E/CM. 
MUNN A CO., 3ei Broatfway. Naw Y*rk 



It amy iM>t be sttnerally known that eaiiM>ls wrrr rvrr ! 
iimhI in Ihtt Hmntry forcarryiuff frciftbt, but Tbr San ' 
PrAikciMwi (?a1I In Authority for tin* statirinrni thAt such 
U the ea»w. It 3»eriiis that iiiany vn-.^rti Atfo iftfat dim ' 
cilUy WA» r«p**nt<nr4Td tii irAii*]M>ri)iitr or*^- ovt'r a dt»»'rl 
»unie tSA or 'M uiiirs widf. ii»>Ar VirtTlnMi < 'Ity, Nrrn-la 
Part of tint route lay thmiiiih a rrtcky r<>icM»n wIiit** 
vebftrleii n>ii)d not br u»et). Tn M^lvr the pmblrtn a 
hrni of ^ rAiurt* wiL« (iroriired. 30 U'lnif kiruusht fruiu ' 
A«la Minnf and the reni'iiiidpr ohtnliicti from ibi» noted 
Kbiiwiuau P. T. IWiiuni. It Is said that tlM'sr auliuats 
did the wt»rk «in'CH—fiiIly fitr sevrnil vi*aT». carrylni^ 
tW4» bnj;» of 4»rr. w»*lt;hitii; frotu '<MiO tn -VH) iHiuntU each. 
AC A load. Kv.'iitiiJilly. milrniid faciUlie. were at hand 
and tbr CAinelH wt-mufii*-d loiMe (OHbifc fur tlH<tti<*elvp«. 
The la^l ol the Iwrd v»a». recviidy killcnl and eaten by 
liuUauf Bwar Yuma, AritoiMk 



Electrical Library a x P N Tm 

Bv Pnor T. OXONOR SLOANE, C'^^^SW-**^ A A • 



Compiiaing five books, aft follows: 

.trillimrltr |\|p««r1eliy, I an r>BM fl.OO 

Kls^tfh- toy IflakliMt. 110 |>scf-« I. AO 

ll»w Bt-rMni«> M Hurt-^aalul Bl^rirl* Inn. Inif |i|>, I. (Ml 
Man4ard El«^irlral DIt-iUiuirit |>«a«* S.<H> 
Klcrlrlt'llf MMpliaad., lixpaar* .. . |,OV 

nmj IM parpbaM-J •lavly M 

pill up In a tfawi r-i.tmii s^*w, 
- if» tl Itii- •|M4l(tl ro«*r«^ 
.■hHi'Ii* 

■Mlrallana* 




MR*»Hf>. MVXrt A 4 0 . In rtmiMCU>« "blWiw"" 
• •iilirx^rMeiila air* art a* •k..|IOt4n .>f PalMiO 



; Ma-af« MMim A l> Jt;*^ 
I t«T Ihttha. ■|f«<t»- yarti* 
.IIM^tat.f l*«l«nO *l''*»***r_T 



tr^t^ ai»-*o f1*r i>.-.lii i-T hriif -i-w-m nay iM pvTvbaM-J •iBtflj 
ib« ititivb*^! ..f tk« Ml «<c«nii|f<n put up In a f>«wi r-4>tmii 

will !*■ f»r^.i-l».l -I ^ .*niin' inir«)<Mi> rt^^AiT* ti Hii- •ii^tntl 
l^.^ ..J pUr 4laltiir«. V-.» ..tA-tiMi Mil- ...f-H-'U- 

F1»f valMmra. l.:iaft aad «vr 499 Illa«lra4l 

ir----u \ t.>r I) ., -kt- v ■( .-..iioni* ■■! t-M'ti of ttix tM> k«. 

; F''l -cr iKT'l'" )' ok ■ Ar4l..(-w '-f |<«4tr* ri.iil^lnlntf r^fr^f^a^ li> 
w ri- f k ., , I I '. ,11 r,,.|.i.if^ (•<af*>'u'. "HI ^tH tfw t<i 

MUNN & CO., Publishers, 361 Broadway, N. Y. 



Ill (tii*iin- •* l.iiaiiifM tb«>T'kav*' tia< ovm 4/1* W«rv' M»rvWfM> ■^'^ 
liftVi'MaMTMiMAuiMWIi.r rtio prrtMraik^^ ..r Pat«til lifa»wf» 
.«ti,.irt aiMinii' r#i.*--iiHi.M. t.r API>lini***'(>* f«>' l*kS»«i» « 
Ma4i<« • •iiitwia. all-* I twire • '■•uni r»r«. "* 
lb« icdnuaiKA iir <'kT««t>. <'<*rn«M* ( 

Aaal«««t>iiia an4 IL*pr«t« «« InlflnramMitji ._ 

tniti^al t„ tWiB «a<|iin> ■till af*tl*l «WPr ami |«iii«t<imm trri n 
■liirtanm . , 

A iMRiphtM ami fnw tif rAMfn, aa aMibrMliiti «n«iail<'«« ™" *?hS» 
■ iiilialioai 1*krr«.la tMtt Itnw t»i>Ma<ar* lft#tn ***''»''""'V^"ll!lJj«i 
Marfea I iiiiitiulila. lirvIrM rtllc«l». APlwaka |Uim»-« t"rrlt*^"* 
A>*«nmnt>l». H»|«>r<ad t matm. llMua dia Ml* -t PaUnt*. i*' .^^aa 

Wr al^*>aa./rrvfVfJUfw. « "r*"!!"!" "»S r<irrlr» l'»Ittit "1^3 
Oir« «l and dfl^Ml '.f krCMMH |i«UMU H< «JI |«iiir1|«l t*MU*^ 
tb« WuriA 

mtMSl 4^.r«U Hatlrtiara W Pairnu. 
BAAKcn omcca 



A r«U Hatlrtlara W 
^ llniartwaf T*rt 



y Google 
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S«ienti&c Am^neiiu if>bi]lth«d 1 BAA 
SoleDUSo Anenean 8sp|l<MD«nt. Vol, Xt.VII. Ko t BO 



J NKW VORK. FEBRUARY 4, 1899. j &t iSn^TiuJ^r.'^S^^'^T^^^^ 



A REI*KKHK.NTAT1VK HAT 
TLKSIIir AND Ci»AST HE 
FKNSE VK8.SEI. OF THK 
FUKMMI XAVV. 
\Vk iiis-^t-nt in Ki><N»iii|iAitytii;; 

two of iht* iiHMS litii»«>rtMhr t\ (m-i iti 
IIm Fr.'i»'ti ii.-*vy— llw nnl-cU>» 
•M - icoiiii* liM[tl>:^hlti " .fittir>V<ii- 
berry *' aimI ih** nwHi defvunt* vk-h- 
M*l "(TtUtiiaii.'' Ill the of \\w 

t*<.'IHXTlFI*: AMKHKAX of IV^viu 
b<>r liftH, wr piibli«b<sl a coiii- 

Ii«ri«oa <if the Mtn^ntctli of thr Jniil 
iiir naries of tlic ir4>rlil. TrtHii «-hit*ii 
It will bn tfctt tluit FnuiiH*'* iiuvy 
oncilaifu foart4>rii Or«r t*la*M l«Aitli>- 
»bl|M, OB iu(aln»t thlrty-fniir m th** 
BritUh navy. snviftittiiMi In tlt^ Kim 
nitui nnvy. iiittj thit't(>i'ii lu mir hmh. 
tliU «t»rliiiut«i inrlitilinir i^htp* iiiiil>*r 
trn y<»ar* itf Aif.\ iii*w t'trlixr btnlil 
tiiff or rninpMt^t. In ooiwr tMvti*** 
rvwm^U Ffrtrtc* (-4 o*|i«i|Vf>|y dtrtMitpY. 

]i u ft »iO'> » I II tC f<»UrrtN'ti, II" njfiiiiwl 

t w«f|ty-nvtf for (jr-fiti Htii-iiiii. futir- 
t«*a for Kii*->U. mill <>lfV«u fur tli« 
lTiilC«ii Ht*"***. Ill rrft'ft'iwv to l»at- 

llwkhlpH* it i« but fair lu iitAt<> (bat ^ 
Frmticv lUttkr* u »lrutiit sliowiiitf in 

li:*lT I.'-li r Tr .ft f-n ' > T WlMlt V Vonm 

' ■ iivfrtut'iity 

1 : 1' tlv*» f'K Uii-hiji. himI none for 
t , wi»il« ni tiM iHiTrlfolili**. many of 

^ twvn t*r ttrti II. .* tM'tii^ Mitt*-. I. -^Iw i>m- 

r. a« OKaiiiM uiiif* (or tirt-m HriTAin. uli*- Tot 
UUMiO. lkll>l IM)De for Um (:li.tr<i| Sirtl«K Tliv t>»t)ih uf 
b«ttlisJii|» of all thra* elibuMtw anp ibhrty Ovt* slilpa uf 




RE .\ ri 1 i: o AST I) E r E > S E V ESS EL ' L A 1 M A > 
Diaplnccinrnt, 7,200 tuuii. Spetnl. 11}^ kuuUi. 

Ml. 451 tniiM lolul <lt«pUr«>iii<>tit f(»r Fraii>**». w asalnpt 
tUtv-rour lRHtr|H>i)ilp« of Kim.HjM toitA for Hri>At Hrltaln. 
tu>i»ty thrtH* tMifTl*^hi|M iif :{w.MM ioii« f«»r RuM<ta.*iMj 
TonrttH^n tMrili<Nhl|«» uf 14-1. 19U tonti dli«plac«iuent for 
ihf 1'iiH«h| Slut*-. 

Tbf liinlory of Fi-^nrb bAtO)*->bip buiMlDir <*i- 
trfiutfly iuti^rwtliiK, becMUv ol the luaiiy rullurt*» and 



which i)kf Frfiirb i)»>i»lirni>rft hnvi* 
Uiatlt* In rb**ir jtiit-nipt* to pro<bii'H 
an M^'hI flftrbrlnu xlilp, Thi'tt* kh no 
uatiui). not ("Vvn **kt*>'|itlni! onrowii, 
wIhwi' tutv-ul archilwtK have »»wn 
•u iliiriiif; aiitl oritcinal hi their 
inri bodtt. TIh'V uiay bt* uid to 
luivi? trtcil. nl <me tiiur or at>ol1»er, 
all tbp varHkU* ty|M*« ttf battl««]iip« 
aimI uir-tlKMU of uictuntiiitf giiu« and 
iilii|K»>ihir thi'ni in tl>t* laiip whwii 
art* lo Im* found bt tlu* otlM*r nnvitHi 
of tUv world, and in nijuty of iIh'm' 
[>artiiii|jini tlH-y «<-iv oriRiiiaJ niid 
M't an I'xaniplir «hirh <iihrr nations 
Ilkv** wi born »low lo folkow. 
AiiMHiic oibrr iiMMU>rn and a(m*pt<td 
i>r*cttoe»* which aiv t\w to tlw 
rrvucb Hi>rl»tlv»* amv he nw«ii- 
lioii4*d the nioiittlint; h*>ary friina 
■• tti bMriiflt**." the nM^orWcitrlclty 
for lioiKtiiitr aniuiunltion and for 
workiiii; till* turr«*tH and (;unt>. nii4l 
tlkr ant' of nati'r tubr IjoiirrH and 
tripli- !»cTi"wii : wbilr to may 
^M^h fairly be atldrd »tuukrlf-ti powder. 
"HRHH with It* arriiiiipanliuiMil of iruti*^ of 
«<itrr<nit« leiifrlh and bifrb vrkn'tty. 
aiid ihr UM'of bi^b rxplo^^v«• »hi*li». 

Thr " .ImmSnnbrrTj" " i* a twin 
tcTfw lwtil«<»hip of tl.KM 1oii!> dit** 
piai*»*liit lit and a uiaKiniuiii htH*nl 
Sbf wjif> bndt fnmi th4> ilr:*i|ni of M. 

*or:;eN vt i'baiitl<'n» de bi ilvd»tiTriHiA% 

IhJ'oikntniri iipwl belnjr IT 3 knotn, She u arm«-<l a« 
fotloWK: Thr main arnmiii4<iit (•nn>.i«t» uf two lit inch 
aikd two lO H inch jrun* muuntwl m iiirr» T» at ibt* four 
ailic(w> of a 4puidriJateral ; one ri-Mii*ti tN-inif (<irwiir\) ul 
th« brldip*. MDocbl^r aft on ll»e quarur dock, aud two 



nf IBiK knot*. 
ItiiirAAe At thr 





F1RST-CLA80 UATTLEHIIIF " JAL'R('^HTIHEKUY." t>F THE FRENCH NAVY. (»N HE:; TIUAI, TRIP. 

]>l^plttl•en>ent. tl>'.M tonp. S|M>t>il. IM-O; knolv 
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PnsDAmT 4, im. 



. <Hi«' rill ritliiT lH*aui. Tilt* tuiTt'l anour pro- 
t^H-linc is li^-jf iiifiw** lliu-k. The iijlt-ruiir' 

111 iiim-tt Ml 1 iiM*ti ikrnu»r, «ik»p<»ril u> fnfluus : r«>ur 
fnrwar*), r-.v>» (iii iwri, fK-um, witli mn Me o< tirv t-^tii-iH) 
iltfC (r«Hi) >v. .. ihiLi: co rlMul ahmd, and four ait, 

two mi •'^iL It Khi u icli Hii ftre nf llrwi «>it»ikdlii«r frixn 

pftim. twotoatlin«t» Uiete bviuKllitw four turrt to in 
a]L It will tinu bttfteefi iliat tli4< irtiik* Mwtitv rxr»'lleni 
prulMlkiu (or ACmniMumlivflr Knmll niuouut or «eit:iti. 
TliBJWoandMT bftUorv 4>i rt>ur -.'-. mch, twfirt* 

ICU1UK. Tlhif^ nr^ hU furpHto tiitimik two ifl which ar** 
iiM>rtf*>il UfUivr th** utit*<rlin*<. Ifiith th<> fcan*- uu*i iIh* 
iiirrvrM Ar«> M> nrr^nir^il lliai rh**y (Ml !>• workMil^itlMT 
bjr haiMl or t»y ••let^rifiry. TIm* ** JjiiirOirullivrry " Ih-uuc 
tmm ih<> nr*>l hit: b«lllMil|] lo Lw HcikI rhriuiciMiui 
virb « <liitilil^ Hvxmi of MMriSve pi>wc>r of ihi" kiml 

'Jth^ diuitwiwuii of tli«»litpar«! an fulluWH : Iftiirllt. 
XH feet: bMiia. n f««l !• inehi^: luaxiiuuiu dniiL^ht. 
S7 fwc • Imfacft; auid luuiinuVu imliealiMl hum tiouin-. 
lfi,MOL Bb* I* «apikftite of cnrrvhkic« itoniml coal nap- 
p^flf IMImicaimI htr full f'uiu|iti'inffiit in CIS oAcw 
WMwm. Kllw Im» ft mnttiiuunM Im»U of arnwr fram 



«t4m tofllvfu wkteki l» lfiklncb«>A tbM woMohlpn Mid 
lowwd tbff «adB. Tkt mi» h t twn % tb» armor 
Ml and the boMow of tiib tuheif h not proi«ci«a. 
bat M mmioiwl MMumllbMi ifunlK lebdft ftoni tli» oim 
to tlieoihMv The |irol««CMl ih^k b taetmi In thteb- 
IWU. It Ut Mhl tbat tb» ^'iaMNHenibMty ^ lui» 

bHcljr baikboBM IbM*. mmI oa •eaooBt of Ihe ♦■twiivnt , _ 

anranceiMnt of bir IMcrior ibc la v«ry potHiUr with tifltd wICb lb« •mtu wtft wttf MMbMnljr cinplosjnHl i>7 
"* ** ' * ' ■ I of dra^ Tbfr p««<(W 



thin purf*<>^'* f*>^>Li*' uitjfi't Uft\ typlrjil of IIm* trail*- nr 
onift w«j» iiAUiilly cliii*«?u, aiwl au piibirjf**! *uu*lt-l ut 
|»ir-lnm hnuft orf'r the dourwav of (Jh* tihop t>r dw«'ll- 
inif- (^rrat ran* w«ji tfrnnrnlly (>r»toir«ftl u(hju ih** ur- 
ii.-«MiiMit.-«tu>ii tif r|ji' inMt«-«>rk l>v it wan hu- 

[»-(ii|*-tl, liinl inniiy lM>iiiitlf ill r-x.«iiipl>-« lilAV \tiil in- 

•~ffU till* I'lii^o tit InMiM'ip'k Hfili kiuii>l>* >:t?ti^ 

»H hAV*- tlw >t«^-kicii: fi'riht* hnslt^r, thf fur thf tUli j 
tuiHiio* r. a fiflir i,\ Ki fHxri) fur th« laiU»r. i* Imufh w( | 
urap*^ forthf vintti»*r, itiid tJlt^ pwtlli* urid iM<»rl!ir fitr 
till' ii(Mitlir^'Hr>. li't\ ti« time wmtt 011 and c«MU|M-ci(|iiii 
IxM'iiMK' nrruicr. ••utiit-thin^ iiiurr w«j« m|uirift|, nitil 
t^uch tr.itlt'r wuiitcil u !<|HH*ial »itrn to diktiiirui"!] Ilttii . 
from hi* felkowft, aiti) atl kimUaiid varbitiaiof ■yni- i 
iMkla. niytlioJnicicat hikI •< -^r<>:.,irii<«|, wvra adoptml, and I 
Oi« animal and r4*ir*-Tur.it >.ii«tcdaMM wrro raoNielUMl to 
•upply tlw MibJ«ict* for i>ittiibiiunlfc | 
lo ICM tlie til tike lioudoii Brr«-eri* bftiuup j 

niMi»*roui) It WKM |>rv*|>rMt:^| by mmuv iiur**niiMj<t ftidi- > 
vidtial hXhe Honneof OwmMmmlial a tat Hhookt bi* 
fdni'ed up(»ii thfiii. «herrby il «aa Mai4*d balf a lulllluli 
|MT aiuHitu luigbt br ea»itjr miml. TbiH {huijumI, bow- 
er«r. was not carritd out. 

Am adueatioa ban advnricml and our ■trante bave 
bwfi luada vridar. th«i old trAil4> xiicna hav* ffradiialtv 
dl«app«afod« wiUi t|t^ ion nf muko thai luay Ntill 

bo«MO Id oarold rjittHiilrai riti>««i and nut of-th»>way 
vUbMNfl in tiM oooDiry. 

Of ih« raffomalfCiiatttMl by tbc ApoiboeutM In tb# 
obim uhml iIm peitte and mortar to wHImmi* donbi 
ib« iMOft embiiilva and probably lb* moat anolrnt. 
TbcM carijr kioplemmta, wbieh liaf» always b««a idrn- 



it i» ttM|ttnlia«iablr. an oar areoiuiuioy 



iuK oBfinitfiBr will «how. tbai th» abfabli 
and ia ma ihup appramnet; Har doeha 
bmHl witta Uh> towMriiigr miuw of nm 



__ npomtrarKoro m 

charnctiirlsitii* n( luoMt Inrenoh battlwiilpn, ha* 
hv^ii a huenfcMtfitl fthtp Imni th» v»^* Am and hiu 
«ii|iH«l tlH< aJr4*r«tt4Mifi wli»i>h *v^m (r» form ait tndU- 
pfifgihl«> part of th« ^nriy hW nf Kn-uHi warAlpa. 

i>i)r«'ntrmviti|f t« mii<I<^ friMii uif nf I lie IMOWt HUg W OB- 
ful ph"i-»i:r;t|.ii'« thai wik*. r ht^urwl of tb# batik' 
iin^t'f UtU >.(M'**tJ. tl «»* ti%li'*i» al (I Ittnv «hrli thv 
W!*-> iruvfltht; a« a wtM-wl <.if kii<i(*Mr aver twenty 
ni.'v^ .\n iHMir. ami f Imt wave lint*, it will br mh-il, i« i drwitotHl iXttt fultvwhiK \'mv» 
ii-ulitrh «ell dc-Hrte^. 
Ill till* " r^;iiuinci " ytv itntvt tmfnt four id^^ntical eoa»e 
ih'S-ij-^' vi*v«>ls which Wi-r** Uiliirlm! almui tiMt yrar 
lM'*:i . ih<* -.tli.m .\Tt> thi' ' Suffr.-ii.*' ■ Tfrrilili'/' aiid 
'■ i{fi]Miii." Tiwy vjirv *oiut'WJint in iiriiiAiiit-iiC, Ixit ari" 
»iiiiil.»r Ilk ►.|k-*m1 iiiu) (iTiir.H-tiMii. Tlif- < '.■iimiiii l^ 
hiiilt of tr(Mt au*1 >-t*<t>l. .-Did li-is til*' fiill(»wiMk: <lititcti 
•■Imii. U'lurih. •-'T*» I.M': ;i iMi'lu'h : »m-.aih. iU ; in;txi- 
huiiii dnuirliT. VI f'*''! ' iiu'ht-- . iriilinii.-.l |itii-".< [NiHtT. 
(l.lNMf: ^|(.■t;.l. H'^ klifU: d i -[ •l,lO'llif[ I T . T.'.IH tou* ; 

cml -iipi'ly. I'Ki ii>iifi ; tiii>l I'MnippiMiifiil. dflii-rrw 
»r),i iin-i>. Slif 1* pr»1t*i';iM| lt> ji bt-li <i( iinijiir r-nlt'iid 



iba 

aifed Barter af bmaa dtincmlooa wb« mr a promJuvut 
faatapafiiiMaMMiOttUida tba apolhmnr^ nbof*. and 
Il ono of Iba old tmdo iiiKn* that still IbiicMw vitb 
un. Amonff tbo nuuijr wortblw who aM>d it vaa tint 
notpt) JoliD Uoorvi. "autbfkr nf tlH> ef>l«lirat«*l wonn 
|iowd4>r,*' nA }w was wont to dm^rll*** Iiiti»«^lf, whtiwr 
nhop fn-Mt in Sf Tawfpim'i* lNHilri(«'V Ijiiw, U- w.i* i» 
0na h*'l>t'V*-r III fli<* vnliit* (if a^lvfftixiii^. nii<l fit-ry 
vwk rhr impt'/t- nf hl*< thiif cotilniUfd a ieIowihi; ai- 
fiiiiiit nr tin- wiMMi*'rr«.il ciiri'i rvMilIbi; from ih« nne of 
hix iHi«ii.*rx. It *tf< t'* \Uh uld apotbaaaiy ff^Dpa ad- 



Utm nif h. i Mui Iwi mmt^mtm 
titf**^ itf iaoMiad MB*; 



iri:_* <v>tltlIlll'Ml^Jy 

tlliriMji's* nf wil l 
<'<'ti»if> (if 



Til.- 
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a>.' \ : 1 1 V, 



IVt» ]i^- 
I-*., *HU 
lll'l..-- 

fn 

I.- Tl 



lr*nu -^ti'iii til 

<j nn-li T<1 c>f|) i^utt-, ,iri 
fnrvftnl iLl.d *hh' utr 
Mi tnii'kii- '-. Tlir-v. I 



i:i.iv;tiii]iii 
.11 i-iilUTy 

i"iirri''il iij 



<- a1».> nil ttti- l'[ 1' ! I'.'. Ill r { t. 
liu;; |n.»UKiti» 1 1.1 ■ .i-f-t- 
I tin' U'"H*'Mtsil tslMt li;U» 

. iii i^:r. piititTti 



The iiiiil iiinrtar wfr»* nit-* frt-ipifiit Iv iMf«! a>- « 

by tlir fariy rrclich apnt h''t'nru'i»- and w t* h;*^'- 
rt'i'tml of liif ■ li.il. It'll llnnir." tln* "Sr|v.r Mnriitr. 
iLiitl lln* ■■ii'tli't-ri l'(-«(lt-,'" ln-iiii.' fiiipli r tvi III iiiiiii'i»1»- 
I'lTtiiin aiirifiit Piiri-iiiii pliitriiniiMr-., Tljf jjilffp li - 
tonr h<iiiM-, ^iiuati" tri thi* Kiir' tics IviiiLUir<l«, it. •^iiiil 
to hiivi- U-rn foiilidr^l lIi I4-*^'. iw Hu nt n'H<- 1 lt> 

IhtiiiJiA In hih niiiiAiirr "( th«' •' 'rf>r4'f Mnsk* itvr«. 

Th»* hlkTIi of tlK' ■ I'.-Tl-' ^i.iMrtutl 14 f.«tiii-im iim ili 
1*1111'. liui<-li frri|iii'iit. 1 111 f» Hi lltf hnif.-urli 

(•(-i.tiif) \t i> >!»;!l it.t' prM|ir*. -H.r inlnpl.-.l llii- <!c>I hu- 
ts.' ].ii.|r;r,;i -. 'II;-:'!!! "Ij;?! OU :tl*t-in||iE of \im lu ilii.' il. 

r|(. Ei i.' ^- III '.r.irr^llrTii- 1 Mnrf.tr Sirffi 1 



t ;i.';tt( ■ I. 'i: 
Tli»- I » toll irui - 

toiiil l» in;th i- .1 

)>M|t|l|« llllll tli ItllllOtl -'Ifll ! |. 

|»MHi<l<ot piiVl^Ii'r tlif L;t|li 
pMij-x-tll.' Willi a IVlof-irV 

itnl// If fii-tVV o( IT.T'i'' '.Ml 
ilitl//U' luMiii,' Vl :liMi 
V,— Kcl- of hfr nrt* jii>'A li' irij- i.'i'.rt.' 

Th- Tl-t-m kTilii will tfivc vIilii r rh. 
rillt-. wlii.'li i-» thf iiio't I ■ -'-v.-r 1 1; I .ii iiii. 
iiiivy lo diiy. It ttiL« a Ii'n^'l .1 i>l .i > c.i il 
It tiipi'A-- nil iiritKtr I 

ilU' I'J'i poUIKj- 'Altil iL WHlfjU- 

iuM'orni 



if 



I" 

.-I F .T -.- 

''■I"*"'" 



W 1 

.T J. I 



lit ttu* 
: ili»if 



Auoi;|i»r(- -li; 
til.' ■■ W 
Kti laiiiiinih'r, wan n—- '■■ < ■> - \ 1 < I n 1 
t h>rk« in alclit-m^ in <> I 'In- n n I" 
l>.«li«-* T'ni i-.iMlii.-iil liirl 1 1,-... 
M.— T-, li -ifr.-v \ r,..k.- MM.', t 
lii-'Conr (huim- i;,i T\i< <!'-:i. 

liir in Ilj»* luiddlf a;.'!-^* Ti < 
rrally i-iiipl- >ycii it a* tin- rinbU 1 
.'lU'^* «>r ''fii» ni'iii^it-r w.nd nor 



fnvisr*-fJ fn Ifi.- '-.'iriv wj-il li» 



1. 1 



*M'iirii 
llif.i 



^l.ot^, 
' ;tn<l ot II 



It I 



'1,1 r pop. 
I II. 1^ u'l'Ii 
V :iH.| tiM- 

■■I r rl,.- 



1 1 



r. 

, til,- f,. 



■■v !;■ 



Ini;: . 
rh- 



nri'l .1 I. II//I-- 



111] rjciii* 
rn-iiii^- 1 .1 1 1. Mfurli 

■ M- 11'-' I '.'r per 

i-r 41 I'lM*-. Ehr- pi-rfof- 

1 ► in< li'— It |h v\ i>|«<iit 

r||;v' 'A-t rii Ml.' If in n li;i' !"■,■(* I'otriplvr'-': tlif-i- v.-t.. 
wi*. loi-' 'li. r ..III; ! tiir -Inj.- of r|n* \' 11 1 iiiy " t y |^.. 

» hli-U .Ht<- ., . 1 i- t Mil ,s )i;i a I pit' of t hr" liit«-»I h'ik'li 

pMU>f h-';i\ % rill"- .1 , i I '1 irrii an «'\(TiNiint:ly (urni idiibit- 
••o^f! .l-f.'u-^ 11 -lili.i, whifli on i»fi-,iiin: it*- m-u »;oink' 
I [u ill I if._ iiii'l til** ',nli-tiirtory jiitiotin* ot i-oul i-.irTi.-il, 
I ■■■ iiili»*»l>- fnr opiTiir !■ Ill' Uf j n t i.t- ' I i^ii n r J, 
on eIi»- Atl iohi-_ or on th.- Mfi|ir.Tr;»iii-un i'o:i»i, |r ih 
lo !>-■ r>v' "'■ i I ■ ' fnil I iic hi*w ro;i%t M. |i-ii*i- v.-*-" Is 
(lU.Mtiiii'r- ii'ii II I t u.^l fnr mir n.iv y un- i.nt oi t jiv 
hlH^l. Mt\ and M*a |{uiiiK qiuihty o| tint Fr<*^t«cli V4*KH^t> 
of (be OMNit dafanw Inrpvt 



w bo . (11 
vc|mii»< I 

tuni'i -rij 

fn-«p]rhili> 



(i*-n Ini'ic frMtii 

;f I II t' ; l;tr:^ , n I i r'l I i .r- v > i ' HI b I IfH- -t-r\ fil N> 
h ' - I • Ml "I - ^11 ' in 1 1, ill 1 1 M.-pirr ;iW'- jii I in.-f 
■• I iii*- v»t«f iipol hf>',-irv. Tlu' iiiiir- 
■ ■'M. - <.pif'»* :%tlr;liut«-ii to ttii* h'^rii'if i hi- 
.■ 11 1.- of I ill:* iiiy*li*rioiiMiijtiii'il Itciiii* 
t-iiip|ny.-.i a** a •ii;ii by tin- apoll .inv 



APOTBBCARIIBr 



Bv C 



8iaXB IM TBB OLOEM 
TIME. 

J. H. THoMP»ilN. 

T)» thnmt who iliOiicht ro »*x|ilitve tti.* b>'|i«1h» of hitt- 
lory nn<l Uirp to lintcff l^^*•r tltt* relli"* of |ia.»l, tdc 
oriteui i>t »l|{ii* uikI •>ii;iilK>ftr(l*> Im a Hubjeel of mure Ihiui 
pn»iii|C (iiterwJ. The uriKlii »i>il rmiutuUe uf Iriuli- 
l» by IH> uiraiiH oWure. u il caa Iw mwlUy shi' 
c«*iV(*i) iha( At A iwrUKl wIiini f«u' could mul or 

vrit« ttotti.* m^thtjtJ of iiHlwuHiiff tli«< aIkhJc ajmI D«mri. 
nt a lUiitr'M r?Lllttt^ or rmfi br^jiiiip iuUi^pi-iiMkbld*. In 
ttMiflnl iiriif^ ilitTt' viL-i no !<)^it-tn of nniiitiiirtiiK 
faoUMni, (Liiii rv^'ti tlio oruiK-^of th^^ruiiirhfArM «t*rvoiily 
kMiwii by woril uf luouth ; >otli«ijuio|iiloiiolKiuMklni] 
of nkgxt l ifin o A niaitrr of nwcHMiy. Ma»)r of our 
•tiiMl* took tlM^r IUUII4W fniiii tlx- •■imn of iba old iniw. 
wbtah *wv|wi>*Kkllr tiiv nr>i hniidiiiim lo be cncted 
In mm tlHiioii|kl«r>-», iSiiriiNnnN wtn known and 
NMd br the aiMltDl (lrral» mid K-huiuii. To 4Iw tat- 
t«r ve omt tin otipn of th« bunh u a tATiwn ctgn, 
wbMi I* lued Id to tun part* at Knropi. for llu> tmi)» 
iHir|HM« tO'day. Auumf tb* rainii of H«>valAnraia«lMl 
IViDpaii both |iHnt«al and carnad •Ikim bav* bm dia- 
fovmd. Thaw ftnamUy toka tb* tbm «r tha looli 
itoni Iqr Iba vartaan artlADm. aad n 



rill* linrn r^.ri*M<Tfil an inviihmtd.- jil.-iii.liLiriiiir 
or ifeiititlMt4> tik nil |»<^if>r>h.. nii<l, kuiii^ t.. thv •hflii-iilty 
III (ililiiiniii».'ir. niiiinii«ii4«-tl i-liiiriiii<Uh (prji>>ii lc« |>4<|iii- 
Ijtrity n> a .1^11 irith tin- u|Mitli>.<r.-(rii>» i](iiiI>tU'>m iol tn 
till* uniiitiil Im>iii}> :kil<i|it».it ii> n .ti|i|M>il«'r fur tin* urin- 
<>l 111.. S(«'l.'t\ h( A|>i>lll<H';>rl>'- wIm'M llii»r li..ih »ii- 

fl.NII-|.-ll. 

Miii-li iiii'Tr-tiiiL: In-rv iiiiirht In* writli-n riiiip"niiiiLr 
I lie iititi'Krii iitjiM lit' ijiiiviiiT Inidilinijn •'•ttiui'vlt-d with 
II. Tilt- liiiiil 'il ii^ Ijirtli nil- i»]wu>> 1* lUiilliT ol h|wi'ii- 
htliiitl III tlif 'lilt |i||l1<'-<i|>lliT><. I'llr lilttlti-rs xiTr -/till 
t'> Iiiivt* i:r^-nt i]inlriih;i in >r»'lllli^ tu i-Imhi' ijiiiini-ri' and 
I'ltfil ririiu' It. liu. iijtf 1*1 lilt rxlri'iur i.liyiii'^«. until tl* »ll»' 
I'l'iu iliilii \ til fciiiitiini' rti.'iriu> u'u« iir li'ti*;! U iltM-oviTi'd, 
nliirli Inl tii tin- fulloiriDC luvtliod of ci>|i<tan. I>pii>|f dir- 
vix-ii : A yoiiiii; and bandmoa vliRia ««a MkvM to tliv 
l>iiu-.'>. wlu r>. It ntaorlad. aad tlwD Mt to R«llBa on 
A (ffiuMiy l?.ink 

Ihrti-ily Hn- uiilniirii |M Wiiri"I lifr. (if WMid MM 
iitid Jif itulffly «lMwri tl."!'!.- Ivfr. rr-iiiutr liw head lailflT 
U(i, aiui full ik6lrf{i. Ill virliLidi BtAte Iw luirbl bsMU-' 
prt-iiHl by the bui>t<'r- wlvi Imy in nmkMUli cIdm b*. 
Albcrtti* Uit^nuA, ill In^wurk mtHM^'Pe AniiiiAlt- 
liii-." -iui<-i» : "It in ri*iK»rtttl th»t tiMi aiii<s>niV liurti 
-■■ i ll- uiii-ii it itrttti-« III ihr iir^i-tH-i* of |MHwiii, Aiid 
tiiiti hir tiii5 npuMiii it in laiit t.ii tli«* tubl^ of iliM KTi*i«l 
Aiid luuatit into kiillv IiawIIm. whicli, kIicii Idiu-tHl ou 
tjw Mbbm (bow tli« prKM-iii-fi of luiuxi." riiia up- 
powd IWDIWftjr. at A iwrlud wIm-u nm-n-l |>oI>oiiIiik Wat 
• vcryfONiiuoti miTihod ol wrenueor n-iiH>vii>i; an «d»- 
iny. otutMnl tite unkwnil* hum to beAMH-i«.-- l m an «nor- 
inotWTAlilr. Thpuitnl ptieccliafpsl by tl»r npollMii 
aarivn in Ihr niitntDlh MUlniy waa £U mr ounm ar 
alionl tirrlva tliun the canvut TtUmi of paid. Uni- 
enow' ham* wm Acroanlad anann tlia lamt TuliHid 



powBHloiw ol laany EwnqitMi noimtn. tb* ehti4 
■ouna w th«N boma wm tko iiartaiiai or twa unl- 
it b * enrioaa fael thai Iba rMnocaviM, wMeh wiw 
al w mad aa an ai»t hmiry '> nlBa, and atlUlbruaapart 

of Iba araiaar Uw Ap<><hM-iirir->* Hnrlrty. wmi n-itnnlitl 



Ibmrvall. Tho* hav.. I».f>«i roiH|dn||MtktltO of aBllwantaontliF tlu* aiirl.-iit eiiyi>ttiiir>iiii.l lliiMlrx 



adairjr : for«bali«r. n iiiiU-ioneaBdcaMOliiern; andtTlta aania iai|itnititl<ni« ld<-u< vxr» r»»tiii>^iMi » nti 
foriba imyatelan. a cupimiir irlaaticta. Tb* Imianarhnni. whh-h waa iumI a>a rviti»ll.tlnicrnt and »)• unn 
•laa aMVfd •Hnltor alaoa on tbair MMba. | dot* to i >nl>nn> ^liav Inir* of i u* I itirii ut-r*- Mlid Jiii'iirii 

lit WMma UW tnda alana thai bacama mi-iconirubiiMiii- ii> .-hildri-n. aiid drliikltii: i-ii|» tnitili- (rm i 
• mUM» aum unfa danbtlaaa dfritvd. Tori II wm* «u|>|iuM>d to ivveal any iwiwuoiu drauiirtit t liat i 



iiHiftit 1.' (...iin-.l iiitii tiMBi bytaaklBir tbe bqaaritr 

llii-iit nil olaiidilif; 

Atiolli*<r i-iifii n*tlli-h won itriiiiowhAt A furt.riti* wir* 
tli.-cr™fi ttii- tlitit i.r Ittii ainl tiM- Itriijri'ij." .iiiit.-^.i 
to iiii^f 1m— -Il di'riVfd fMili Ihr «|«H-r) |>liiil l«-,k ii( 
lialiir-. ullrinilieh till* h.1lti|.||i triMj l- >irl|t'fHllT r.(K> 
M'li1i-tl on th-i -iCIl III fill' rorni of a In-il. Il Mii- ddrititni 

li* till- uriifitiul i-iiTii b) till? liouxf of Curbyu At VMo- 
ikuiv, arliirli Ann Mill |>mrrvea n chHoim alaaa hiwa« 
ll.>l !n a nioiu iu llirir wan-hoiia* in Hlfcb Holbonn^ 

rewt)tiit|£ A drai^iti ittid u l>i'll. 

Till* I'lirly liirun- of l'iinu-i-l«ii>. wlnnxi r»'iiowii iftft^i 
tbriMiirlioiu Kuroji.- iii ttii- ihmIiII*- trfi)upniii 
adon.i'-l lln- -iiiiit* of Itir it|Wftiii-<*iiri«-- of ?|ji. ^en^ 
t>-i>iilh reiitiiry. 'I'ii.i "iiiitU-K* H'-ikI." niiofhrr filly 
tiiou ii»|fll. Uli- •I'-riM-'l friiiiionr Ilr. MiltN-r, li |ihv»lfi|f| 

til .Iniiiiiii I- Ai-\--irili[i^' lo Fuller, hi- w n-» Mn- .irjmiU- 
\HU» of Iliat It;.'-'," Aiiil iiitr^iitnU a kiiid of iiifdinicii 
til#*. wliH*b WA» i-old lit ih4i ajmua faaariiifs tlir »i^of iti^ 
itivciiinr'n hnkl. liotlar dim In Wlf. aiul. a<«Mdii« 
(u Hoi ivii. oiw of lb* laat o( iho il m pt tp baar libaa^ 
Mood in A KHUt iMidlBf fimii IMiiiiball lalo CatMiw 
Sin-H. 

IMriuK the early palt of Iba •rtrvntmitb mttim 
A lAnn- no in bar of qaaek daaloia and nu|jirler floaniM 
inU>nUom, BHialal wlMmi««nfafaiallboealliaipi«f|il|t> 
•tdan and aalrolaiiar. Amour rbam Iba " Ully-h Nnt- 
drrivad f ran tha tanioa* axtroloiar of that namr, wt> 
acmamoN iiicn, 

ThiM we learn (mo tbe Haa'nnl Hllt> ( Blh. Hart 
the " HUrk Ball aitil Lilly Head <' wax tha altpi of nk- 
Thamw Maltold. "aa «p|irove<l and Ucwnnod phytWii* 
and aiudeol lu ulroioRy : h* liaih pmeillred aMroiimuy 
(or twrtiiy-foarycan, aM baib had Ihr Blahoput li» 
do«'» lin-iiM*io|uaatie»ph)WlCkcvaritaM«?h»4lhdn 
of Si-]>if luban Uat, and hMh. M thMk» And to ji, 
gniAl r>|ii-rien«e and wondnful anrrMa In tfaar amk" 
He WA« to be found at tbe Black Bull and Ua 
Head.' neit iloor In Ih* feather thnpe that mrr «»!»• 
MltirkfrlArn ffatpway. whieh ie orrr airati»t Uttdpi* 
rhilN-li. jimt liv Ijltliftlle. to l^rtiiJoti '* 

••'J'hi' HuJK'' <.f ^Hw ni*i»rotr iitiotli.-r wi-ri> a fpwoam 
ilirii Willi ."iiiiiirir-. Aiio»li"r >;ini. orlttinai*-*! Iir t 
ainvk diw'f'ir. wit- tluil of lio- "■ At ridvii*' N.^-kUf' 

Thi* tMillil-tfui .tlipllflliri- lAH- WHil KooMIl tllLtl 

doiirni HI till' i-a-l> I'lirl of ihi" la-l i*»-iilury an r*-^^ u 
flltlliMl- pill- iiiv lo-iiitv. The pnnirirlurp adveTt:--i! i 
r»t*'ti»iv*-ly ni t-vfi-% cxlHiin;* uittliutu ill imi-h (i-i-ii - i.- 
tlH* toilo^i itii.'. vt lijcli i» lalteli fniin The We-ekiy JiKirrml 
.Iiiioiiify i. i;:^. 'The Anoilyiie Neeklai^ fur riai 
'Ir-'ii - t*-iTh. iMiMian in labour, and tliMriii|ier< lit T'>- 
hi .Til ; prii-i- ,-i IC*><-oitiiiif.|H)e«l liy !>r. I ^haiiiht'tlaii. 
S.iUl ii|. oiif pitir ol -luir. lit till- Mk'ii of thp ' AiliMlytir 
\.-.-kljt.-.i/ VI ithoiit ^I'.-tiipUi Hiir ; lit f Itf • S{i«oi«h Lid*,' 

.^t III.- Kii>Jil lAi-lilini:.- liHVt 'riir.'iii)li.'oiHi. Sfffl ; 1: 
Ih.- ■|tiiI':iii Hiii-ilk.-r.-li>.-f.' farmi; thr iii-w i-tjtio a 
Wiipitiiii:." »•:*■. 

'I'lii- Mmi^i nihl I'iii-i- " wnit tli.- piirti ii.Joiit.*! l-i 
ittiiilh.-r ipiin-k iii.*||or nhri liv.'.l in W#ticr Ijii BUtfk- 
lii.ir*. iiciir tin- Alfillii-i-Ant-*' HrtI-. in ITi'i Tlw 
" Hiiii.l ' |!.'iiitiiii; to viiiii- -.[i.-.'i.\l ortfnii. xu't; tl^- 
t■\ i- or tin- «-iir, I* 11- oft.-ii r;i'pliiy.-il a« n fciiTii l-i tfi--- 
. :if U prinTit Loiji r- : thn* itif iiniitiiiv' to llo- :>t > 

Unit th.- fc;T.i;ti iliHTor vi lio llv.-il vi llhiii c-.ir.xl 1 1; 
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liitvun.' n.it i.|ii\ li.-r.|i rt.romiii|.n.|i--l lo wvi^l 
r«.- in. Ill i,\'in-. l*ari». TIioiiIoiim'. 
I l^..w i... ..ilM-rinji-i.'.-il lirn- liy t hi* i»[i.N.i.ii oirr.-' 'ii- ' 
tin- I,..rii-..J II I- 31 iiji'-i \ • iiiovt iionoriil.il* I'riiv i ■ 
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Ih*. " J'wo ill- " or ' -'^ ' 
f nil i-ltipirir in Mi --ttl. I'l-. - 
f Ih- loyi.T lll-l l iilK. IlH- 11' 

K 11 il...r alioM' fin- -ti.p* anil iiiii 1 
Willi fin* Twin*' ail- 1 t 111- iijiiiif I--' 
>rH." •- K-i.(. lh«. inil lo pr>-*i.tit im-' 
r l>i.in;^ —III t.j n t»roii(j ptan*. 



t}i.*ipiAiiii li.iiiili'iil ol .M.uir.*r l«atiifhaiti. 

Tn«- " I ti.l.i.'ii ll.-.\ril in Um* i-orinil- -ik'ti *'f m ' 
rn- phtii ni,i.-y in I'. iris wht'*-h ilati-- fn.in I'f*-^ * 
Slavl.-r I'oiiit.t 1- .ai.l |.» kmvi* wnttfli In.- iilrln*"' 
" llMory iti l>nitf.,'"rt i-iirlimi. coiilierfio;; link ij*-l»^-'| 

pliarHiary |w>i aixl pmi.«iii. 

Tilts a^m In «ald to hare ori|cinaled from <li' l"!'"* 
inir IneWeiil: "Alter tlw ballle u( Naurv. wiie"" 
ClMriM llie Ikild. Uuke ol Huntiioaly. wax kdird dj 
tbe Uukeuf IxwrniM, tbe huter went iu |>rMe>io<-* 
vMI tbe body, elotlual iu deep umiiruiiiir « itb a e-^-''^ 
Inatd flied on. that raaehnl down to lii> walit i i/'" 
Iba uiantMr at tha old benaxi tliai were ktitcbt"! i-* 
Ibair |Mioir«ia>, who. ou a •ticnal vteioey over an enMi» 
ware (raoored with aiMib a henrdl." 

Moeh mora lultflit lie wrrileii aumwrnbiie thrqiiaiix 
dliiaUMKl by iIh> oI<I afMliaaarleak. Ul tbe-'M""*^ 
Helioei." ill Feia-liiireii Htreet. wliare oooe 
a •.fraiiin. ii'winiiii. ) elegit "Tlir l*hlliM)|ili<''' 1^ 
of llie -Thn-e Blui k Lyum" in llw UM bUry.H' 
bv ila-ler Siuilli. wim had tlm only ime ier«f*<'* 
uiafciui: the eeleiiratrd " VAIIeau l>iA> bal •b"**' 
uiiut liianforaiiolharllluaL— I'liariuacr-ttlinil Jounul, 



, -Tli.-.Ioiinia|o|Bri»U«^ 
Itaheo the rnllowbie umivfie. of deaili. »ti.l btth- 1' 
Franee diiriiiic IWT : Tiie iiniiilivr of iilnli« «ii**''J:'*" 
Iti'lnir M1VU".* (iiAii diiriOK the previuuii yrni 
III <i>riuany. Autlria-HuiiirAry. adiI llaly ihrp* Kir' 
i.irtti. lo every 1.0*0 inhabilAnl*. tlie ouniberi^l 
h..rii ill Kraiiee in bat M. tthik- in 188* il wan "n'r -* 
I'll.. 11 iiMi...- of I'irltati Mreeded tha deaths by tr^ 
iii-r.*ly hi'i-.tn-i- the aald JtaaT i' 
niiiaii luoctAlily. 
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HBRMANN WILIIRI.H VOHHU 

Pbok. Hkkmaxn Wiuiki.m Vouku th<» w*-!! ktiowu 
f»lkoUi-oll4'itrlnt nitil ii(>r>rtri>-jiiMil>*»c. illftl oit Omviiiber 
17 Ht tiiH vllltk ill titr ljriiii*iii-iil«l I'olnriy. tifur Hfrlhi. 
To tiim in due- live huii(»r of th4* M'tt'iitiDf ilf^vclMiMiifUl 
*>f (>hutoKrKphy, tliA prtiitrt«Mt In i»lii>iiiH'hfiiiirai pni- 
rvtwtfH an«l ill tiip t<>chnutoiry of (HiutiiKrii(tt)y. in- 
triMlurtMMi of photoymphy in vulon. th** n|»|>li<[^li<Mi 
ptuitOfH-nptiv to |»rtii(iiiK : lii fact. ••( iiii(Kiriuit md 
VniieoK 111 nil hrwirh*- of thf art. Th • f«.-m n'.«t tw n-u- 
<lt*ml tn phrico-cliemiotry oiMi»lttule liic iu<»9tt imitiil- 
iii^nt fputiiroii ttf (he ifieluro of hU lifr vrnrk. but iiiuhi 
vUmdt ^xaiiitiiMloii oMwr line hue% striki^ uv llniul In 
liniMl wild hl*> phMt«> rliriiiitnl ri>«(-ar«;tin« ku KtttiliHM in 
tutixiiMHiiV niiiJ a^tro phyvwft, in i*>ilwirii'* tuid In |>r»o- 
ticf^{ usXtrhnUnzs, nnil l)iiAlly, w#t tntitit iin-t faricnt Vu- 
KmI*!! dHurlitful ImmiIu of trn'wl. 

Vogifl wn* A »fU iuAiJi» iiinn. lU* pihioutton wii* twmt 
nniwual. lie w** born in Ktl at I>.»r>nluck, in I'nm 
hIa, aiul wh»-n foiirrtxt^n venr^ of n4^' be left vhiw)! torn 
l«T » bii»iiifM hoiiite AH nn appntntn-e. Uit whnn nine 



vhtH Ihnt tli4*y are etipnble of «M>mbilJlu^' witli lodtiio. 
Olie of VVtcelV Krenlrftt iJiMy>reri«*. lutoirlr, ttuit nil- 
ver l>roli»Kle c<kiil«l Ik* luiiile rten«i1ive lo the ]r«« re- 
frNiiiribh* rny» «»f t lie f^pi-clrmu, by Mtairiin^ it with cer- 
tain tlytr«. vt,k% nui«li* in l^T.l llv tlii« LliiH*«>\-4*ry Vo^l 
•tbou'rd that it wil* |Mw.ftil>Ui to ptutto|rr:4ph yel> 
U*n» a* reiiUily an bliieM. Mn* theory id L*iif<»r M'n- 
Mli/inir, which for a loni; time r4>niniie>«l tlitrmaiit. 
ha*, in niany uavm. HiAnt^Hl the nitft)K)il«> aritl |>rae- 
ii»-w of et>l.»r phobirmphy: and Hlth'Miifh the prolj- 
{••ni of phofivntpbliiir In iirtlor*-"* eojitr-* in not yet 
eiHiipletr'ly Mtlve>l. hih<li*^tvrry hnsiiutln-rlly retulereil 
|Hi*^Miole Die rv|iriMKK*li«>n of «Hiliireii ubjeels* in hm** 
v»*ry iienrly Ihdttt* of nature. Tint* (lii»ro%'ery <»f Voi**-!'* 
"••v'lii-^ t(» have Ijet^n parMv aeenlental. He ftHUnl liuit 
vcjuie cmjIUhJio briHiiule plati-n inipurtetl frnia Kuirbiml 
Wf^re iiitir*) »*>nfcitiire rt> the MpM-lruni in rhe icr«'<Mi ni the 
hiii- Allium In tht* llifhr hhi4> xtt /■* Tltl» iirrjnn ■>»>eiiiet| 
III point t<i the pre>^ni>> of w>nie iiilnrliitf mailer which 
nktotiirli***! t)H*irm*|] r«>B. Kx|ientnent" (irov^^l llH*<s»r- 
reiTtrirsMof hin Ibeory. llutti trinl « iivl lier (1m* nd 

_ )]ill<Hifif a «ul)c«tnniH* en pn hie of ubwiflHu:; ihe jellow 

teen veADt old he chaiic***! hilt vtM-jitliin. An anient in- rny». Mitrh m» romlline, would iiierc-H'e tiie wnmirilv 



tereM In thf naruriit N'ieiir«.» dfinrnilned hiiu to unler 
the (ri'WerU>ukiwJ><iulv>iiieademv of tcrbnoloKy). in I4«»r- 
lin. whem bf de%'ut<Hl hiuuHt 'chiefly lu the* ..tudv nf 
phynk-s and ehemiMry. Hit. priniMiwl trftr)M>rs Wi-ee 
the clK'nii'-t Karl ILnnnmUtKri^ (be phr»ii'i*>t l»ine. 
nnd Ibe tvrbnoluirinc Kmlolf Weber. \hvr die eiitn- 
{•Mion of hitt arademie Ntiidtett, Vo«.vl wan <N-<tupl>^l fur 



<r hi« br(Mnir.4>d etil|o«)i<in to re]h>w. He found that it 
woub] do M». Kr<tHi tlM'M> cxiMTiiiieiitu h»- eonehjtled 
that the *;eit*irl%'ity of a pliiro depended not (inly u[Hin 
lhe<»plirat abMirpt>i»li power of tlie Kilver mJIa. hnt alHi 
u()on III* nptkuil ahMirjition|K>wer of Mil^MtaiKTM inueil 
with them. 

Viv*-! wa« n !^kille<l ••peelnv^mplxt, and hi* nnalvhid 



H dhoft time tut cliemut hi a »ui:ar fnetory. but Hfr»-r -of ali^orm^Hi nnd eini^ion ftfieeira lei| hini to' r«» 



ward rclurnni (o the lieaerl>eakaileuil«*. and In IftTei 
Hii!« g-iven a iMwiiion therean aii»ii«t*jit In the ehemieai 
laboratory. In IHIU) Wiit«tav i^iUni him tn the 

Miii*'r*Ioffie*J MuKeuni of the I'niver-ity. Vin-el')! np- 
tfreiit(ce»bip Ijwieil until IMU. and then be attained an 
iiid«'|i*Midenc |Mi»itiiiii. |(r had reciiiniix«Hl that th»» d*«- 
v»>lo|Hnent of photocrapby dfpende^l on th«* eareful 
Mtinlv of plM»to cbeuii»lry, iuhI be made ibis Mudv hi* 
»»|Neeml ti^k. At tin* wiiue (line be U-iraii to ifi*-'e lii- 
Htr-if-tlon in pbolufcrnphT-, iHHiJir the Hr*! to tearh It iti 
n (ieruian leebnU-al aeaileiny. In imU he wii* iiniite an 
lle<lnirtor of pbotuirrnphy In the tiewi-rlieakailenile : 
he iM'iran with t*«ur>4.>. In phnlottraphv, but Julde^l «» 
ll)i« nruelii-e in tbi? blue print prnee^ji, loiter be lec- 
t^ireil on and experini4'iilr»l in Npevtniiii anal>»jiL 
<4raibmllv Vo(fel Art<inuph«be<l wlmt Ite had planueil 
for hiiuMtir at tl;» bt'tfinniux hii* airtuleniie cxMirvr. for 



)i>enrrheM it\ elinHnalica^ latterly be and hlit win were 
)*i'K>ii;ed iti j>erfee1iuir a Kyvteiu of (hreeoo(ur printing 
(n i.'«injuneii<»n with Kurt/., of Nrw Vnrk. 

We are indcbtol lo the IUu«^lrirle Z>eilnnir for oiir 
riiirravitic*, and to VholtJ^rraphy for uur trehnieni par 
ticuiuni. 



THE liWiMMiY AMI AlU^H.Ki H.<KiY OP THK 

<:alif*>kma tnn.i> nKi.os.* 

By W. J. MiliKK and W. H. Hoi.MKtf. 

Ar('RI*T(NO the mitcluKitMu 'if Turner. Ijbidfrren. and 
iilher p'<dn([iKt« nttcarxliin; llie oriciii uud app of the 
aiiriferoii* KrnreK tbi> auttiiin* d«'9cril»ed the drpu»it<. 
tlHi »iith>i>fpienr erosion bv whieli they have bev-n 
nxlncet) to reiiinnii1>s untl xhv (irinejpnl erentii in the 
IpeolotCM* hlHtofv iif thr r^iiin. iii-);innnit( with tlM< 



tion, and ihediviltivtivefealarM of tholr rwllfflon ar« 
adjusted to Ihln f«Mi.| unuree. They are aa enntpleTely 
aiitrn jthb.iii' H" llie Ikiikotan wer*> bufTitIo liidlatH, 
and ih*' iiiip|Hiii>-n(>< uwd bv thi^ni to lUy m making 
twiirn iiif-at are indt»lini;ni»'baf*l** in nittt»-rial. forni. and 
Uiodf r>r pre-ervalion (roni iIiom* r%*|M<rr*^l tn bav«> been 
ftMind in Ibr |»Tiiv«>bi a»MK*lnr*<d wnh and eonniimilv 
lielow the Tertinry lnvw» and tnfT>*. Tlie only fiiMv 
reeiifdetl nts'arrenee of humaii remain- in ibr ^rrarefii 
l*elow the lava i% i\m ejiM* w>l| known lo t!*'*'U't!M» a* 
the CalaveraM »kull Tbu frni.nin'iilnry ernninin hiiN 
not been i>xuniiit4>ii i'riti<'.illy by ihe auili'ir*, bnt eom- 
piuruon of WhlliiHy'it rvpriVUielionft of tbr »|MTiiiM'n 
with rplateti niatt-rinl in Ihe \aiioiial Uiim'uhi imlii-ate* 
tltut it Id a normal Indian Mkull. Th« auiIkit*- d**- 
>rribrd tlkeir viiiit to Ihe locAllty wbiMit'e tht* Htw«t- 
nirn waH rt-fiorled, and tlM'ir ronf»*reiMV«. wiih tl»e 
dojirn ur inor«' ^urvivini; iidnerv aiid bM-lnr*'"* men who 
wrn' perMHialty aefpiainle^t vriib the elrcuuiEitanreii 
Attendlnit tlie dM>oov>-r>-. Of IbcM* 5wrvivnr-«. two held 
the »kiih to lie M ti^e^nuiiie ft-w^iil. whil^ the othent rr-eartl 
the ftfT-tir mi* a jukf. and iirvrral <>t llH-ni indeikendcntlv 
rervHinl a hi-^ttirt- of tb«> plant ini; of nn liKlian ■>kuli. 
takm fnnii tlie ririnity of a uJine «prin(C a few inll«w 
away, in the nliAfl tn (b'reive a miner, and of later 
jocutar eoij>pirarit'4 to d>velve a Im-al eoik>eior. aihI fn 
turn th«> StJiti- (citikitriKr. |nd»H-d, one of the iiio**t Niib> 
•-tantinl and hiifbly rf*-peelfd eltlxen^ of AnireN lend- 
ing nierrbani ai^'l tiM* prt^i^iil |HMiiia-[ert deetane* 
that llie >>k nil lav In hi* Mon- f<ir fix W(-ekn liefore it 
wa> planted in llie xbnfl. «liirinica tiii<lday nrionini;. as 
a >(kH nn thf miner, w ho iniioi-rntly bniUErht it to Uirht 

II r*-itiiilinr work in the aflertKHin. ThuH, mi far ak IIm* 
i*iiriT4<in|MirniH'itUN bnnian Ifotiniony C'N*e. the rreoni of 
the finding i'uiiiH>t Iw rvtrnnlnl lu aUive <|n**«tMMk. ami 
the aniluint p(>inle^l <Mit the ilevirnbihly or rr*>1ln)e eon- 
i'lur>ion on tin' lirm bn^iv of (rlm-rvation am) iitniiiarl- 
Min, wlm-li any |uitM<iil worki*f eiin verifv. 

Next thr tiiiH- itealrn or iwiil*^ i»t M'rlal dt^vehipnient 
ntcofjiiized bv the (;*-«do^t»f, th*' |Mk>ontoln|ciAi, nnd 
the unthropo1o:;i»i, re«|»ecilvely, were ontliiietl. Tlie 
nnlinary j>«ilo|fie time *<Ale I- a MH-tloii i^ir eerieM uf 
i>ncreM.ive fonnatl'm* ami nnrrMifuriwItie*. reprr»rDl* 
iag A Mtrrei^ioii of fptwide- tn earth making': th* 
|iale«intoloi;ie -eale i* c*nj|iM>til> eoneeivwl in the fonu 
of a irenralotrie or rather a ph> Uif.'vnrtie tree*, nhowinff 
line** of aBi*rnt of onlen«, a pciiera or »|ierie9( wliien 
*iuiy br adjiistetl to the frfoloc*)' linie seAle ; tlu* an- 
Chro(iolo«;ie m'uIv in bent nrpr«'M-nti>il a> a ■H'ri**^ of con- 
vLTfciMd linen «)iowiiiir the iileiiditifr ot iu*ttvlt|»4 In the 
four iiriDcijml eullnrn erad*-*. Ni>w, the xale of thtf 
nntbni|Ki)4J4;i»t diffiTM kf^eatly fnmi tho«e of leeolo^st 
nnd pabMMitidotfist, not only in it* o«inver|e*'iit tllreo- 
tion, nut evrn more in thoriipidity of ltAdevelii|kitient : 
and it was held to 1m* inlierenllv hnprulMible— mi iu»- 
prohahb) an not to !>«> ac'Vptabte withont abundant 
And nntnipeaelmlde teHtliuony— that man. Ihe miHit 
rariabtf i»f all oruanlHiii*. eouh) have e](i<<tr<l at a 
|ieni>il retiiole f Itat no other animal »i^ieciew nnd few 
anhiiAj i^*iiera have survivrsl. while even the moKt 
stable flora ha** bf«>n |;rrnl]y imxlifliil. It wat* liehl 
eveii more firmly lliat. if Homo Mipietm he ailiniite«t to 
bAVe ttunived winre tlie clnwfd ilu' Uioeene. it u in- 
ervMiible that bin :<keletal elwrAetern should have re- 
inainr^l little ini*tlifl<*4l ns to |H*riiiit iilenltflnttion 
of Ihh eranium with tluit of the loeal ai(Mb-rn tube*. 
Siovt llrmly of all wan it heUl to Im> inrredlbte tlint the 
dUliiielive eultnre *iair>* rt>prei>ented by the itMirtani 
and fM-nth-ii of the preM>nt t 'nllfornlan Iniliunii miild 
have Mirvlved throtitfhmit the vii>,i jierioil reprrvientM) 
bv the voleanlr overtbiwr* and the »iuli»*Hnieiit enmioii 
4if the profound Hlt-rra eanyon*. with (be noneurreiit 
trniiufnrniAltoii of flurat — i. e.. that an nconi culture 
could have Ifeirun at a tiiuenben the na!>eent t^uercua 
llora wan pri*ljttbly not yet fruit iK-orinir. and survived 
uiiebaiip-d while Ihe rrinon wu« tran>1ormed from llm 
Ml4X^*ne [letieplaiu lo tin* present labyrinth of pm* 
f«Mind ennynnit. 

tn answer to nn iiMpiirv a» to the »nppoeed eumnlA- 
live chariieter of the evli{*>iM*<> riffi'red by r»'br« from the 
irraveK it »«• pointed out that nearly all nf the reorirds 
were made by tii4>xiieH 4dii^rver>i or •^^^oond hand col- 
IcctoTK, luit i;iiMt*>«l by •clenillle principles - and iC vms 
Mliown tn l>e nnriiral. and even lijeviiable. that ud- 
trnlned ole-erverx t>lH*uld fall into ern^r nt* lo ae-oeiA> 
tton*.. The inoi»t eoiutiion wmrce of ertxir w«« ibe mis- 
leadtni: n»e<>elation prtKlncr^ in h>draulirkiiitc Kruvels 
buried iM'iit^Tb a b«^v) ro>eriiii; of tuff ; in t>ucn ennea 
a lereat part of the uialrriat wa*^hed into tlie nliiice 
boxm really coiueH fruiu far al>i>ve the gravel horizon. 
Honie <d it. indeed, from iheKurfaee. In one ioi«lanei*, 
Ibv Aiitbon found more than a dozen mortnn> and a 
Ms^rr of p(r*tleii within htoneV throw of tlw rlilT, fontHNi 
by liydinuliekinK tha* creat liArdAn«>tU-» mine near 
D'owV flnt. «ltr>rt« ndlcw bad it^'U r«>(MirliNl by tlx* 
iiiini'm. Indf'i'd. in workliiic <li>wii the chiT, tbey fouiHl 
A iiMfrtnr lotl^itl f<».rtv fee^t beUiW the furbice. a |ie»tle 
twenty f»-et hiwer t>(llt. and near by anotlier iiMirlnr on 
ibf bed-nick, all nianlf»«ily fallen fnnn ab*ive, Durinu 
their w<»rk lliey liiid been <M>in|>elled f4i recoynire a 
eoiihiderulde tiiitiil»er uf )>i»(«ible MHirres of error, with 
re^'iicct t<i as-ineialioii. u^niintt wlmrb early oluerver* 
bud not ^iiardrd. The |Mt|M*r coneludinl with tlie i>i- 
nlanation that Ihe inveyt illation wa* iH>t yet eoniplet«>. 
Imt tliAt It wouid Im* roniiiiiieil alotiff eiirh of M'veral 
Nitecial lini*», all letidiiitc to plm*idate the arclui'oUifry uf 
(TAhforniA. 

III the enwiint; diwiiHKion. I'rof. W. H, Hr»*w*T aim! 
Prof. S. V. KniiuoiiH rained ^^«e^lit>llM eoncvrnlo); iIm* 
allet:»'d riy<HiliKation of the Calaverav i-kull. which the 
uiit burs were tiot in a ]Mnition to amwer. (tendintr an 
cxaiiiiiuitioii of the HiKH*inK*ii : tlion;rb ihey invliiloriiMl 
fltidiiiK partly eAlcilletl cniiiia fmtii caVeniM in Ibe 
vicinilT, whcire the Aliwuhk Indiiinti lre«(Ueiilly di»- 
IKMiM 4>f their ilt-«d bycnnlin}; them into the i|e«*p»'ti| 
cavern* they are able lo find. Major I'owell noied the 
nntnitl worthy cliarA<*t«'r of the tr«tiiuunv of un>K>ien 
title men a*« "to im^K^latloiiM. in>*tanrini; tlve .Nain|Mt 
hb'iirine. alU'^rtl to have l>een foiiiol under Ihe 'iVr. 
liory Uva *<heet in Idaho, mhieli a well oiM^rAttir mu(.-ht 
r<i |Mhii off on him a* a pi-nuine dimwveey, and wh»rli 
wii« afterward actnAlly f<ii»ted on a rreihiloiu c»o|. 
lector and puhli(.hnl a« evidence of high hnnian lui- 
tiquity. Prof. J A, Hoinic*. «leK'iil>ctl Ih*- d»»er>%-«Ty 
of An object in M^Hvne depooiu ut the ciwihimI pinlii, 
which WAH Attefctevl to 1n» In plane In ibc nmli^ltirlMHl 
forumtion bv aflhlavitH of all flndem, inclutlinc flii* 

Ihev rend«*r the plate ebcmicAlly Itroi traimparent, ajwI | tnuurc, the i^M'iitiAl feature* <if their Micial orRn»i/a lanny ofHc*»r fn duirf:** of the work ; iIn* object provirtsf, 
ri' r wmri boilim which act »n a* to wn.U-r the plate I ~. auiwi ..f i |.t.-r rt^i hi lii. ^I'^-i^ii ■••.ii.rn.r^ii«w ..f uu ^^x,: Aanilnation. lu be a pieoi! uf a revolver «l rallivr 

------ > rv^viit MJiike. 




THE HKRMANX WII.HfiLM ViNiKL. 



ph<^to-chpmt*try benatne a rci^ulnr branch of ••tiidy in 
ixdylechnh* course*, and when the (fcwerlM-nkatlcmie 
Wan n»ove<| t4i the bulldiiiio> of the Technichil Hiirb 
ScImjoI. at Charlottenhurjc, iti I**?*!, a lalior.'jtory for tlrt* 
Mliidy of iibor<»-cluinil*trv and *iMTtnini aoAly*!* on a 
Ian;e ncai*^ wnn arraiitred for Vo^l, and a lartt** *iim of 
money for lit* nnrcbitN- of apiuiratu* wan iibh-<*d ut hi* 
di^lKMial. At the hea^t of a MitlT of Mcli^ntifV and tccb- 
nioaJ MflKlatanttt. be develo|i«>«l irreat atitlliy aN an In- 
utriietor and an invenliKator, but hi** work atonic tlieHe 
llQe» wa« repcuitetlly interr\ipt«Ml by nvienliflo expedi- 
ti«MiK„ dnrlnff some of which he did ttmul w<irk lu om- 
fmnoiny. Hi IHiIK Voj^l went to .\deti with the Holar 
Kcfiti'M} Kt|M«4liti<m: in lH7i> and 1N7.) 1h* went with 

kjtailar Ktiic'^"^! eiiieditinn* to Sicily anil the Nicobor iHi*it* were cvrried away, a few* reninanl*i only pc-nUt 
ULand*, aii*l In 1hm7 to KiiMia to olncn>'e the m>Ur i iitf; in tlH< form of table nMiiintiiiiis elevated t'ua beilii. 
v^llpM* which oft-urreil on Au2xi»t 19. Hp aImi nttendcil and trravd >>trennt» generally overlain bv lavoj* and 
inanv intrriiHtloiial oTt|WHiit»im*. where he ifiuncd niAiiy tulT*. white In the tvplml part of Ibe n-j^W the cut 
frieii'iU for t<«»rinan *clence aimI K^'buiqin* in plwito tins enteinU fnmi l.iNHI to :t.lNN» ferl bi-low t he Tcrt Iat^- 
KTaphy. At tl«» reqile*.! of profi>ii*>lonAJ colUyKrne* In L'f^veln. InlTh. and lava*, urid into the olKluratc rock* 
.\merien. h»* liiaile two extende<l tnurs in lb«> LtnitiM <»f tb>> ralaver.t** niol ManrMiMi formation*. Tlic foH>i|* 



lKi'<e-h*veIc<| »urfnee of the penepUlii In early or middle 
Tertiary tniie. the rctfloii wa** Jipparenlly deprei>«-d 
and tiltwl wntward in »iich a tiHinne-r that a numbi-r 
of luimllel fttrcAinii <protolyt(eH of |W tircMMd water 
wnyxM'N^hV*^) their cbaniieiN with li«Uof amr^v trravel 
dcrivc«l from the ancient Siemi nvkn , later vulcnniiini 
fcUtMTVfiitNl, and "Kuuu of the waterway* were (urtber 
chokeil by tlw e|ec(Aiueii(a.in vuch a m'aniM*r tltnt tufT 
lied**. iiiteTKperm'il with btovcI <le(Ki)kit*, were ai')'nniu- 
laieil. while the accumulation ended, in *onie |>4'r- 
Iiiin**of Ibe area, with outflow* of aiubMtlc and 1n«- 
•■allic laviut. Afterwaril tlu' riv><'>ii wam lifted and pm- 
fuund canvon* were carred by the rlver>4 drttinini; the 
we»lcm nfoiHt of tin* Sierra," ni<*t of the prevkiUH de- 



Sfnle*. W<* MH* that Vo^rel wat F*eldiiiu 4piiet. 

Voarel*- flr!«t iinivirtaat diwwiverieii are to be fonnd in 
bfc* p«|»«*r 11tW3-IKM| enibndviny; hi* exhnH*tlve re- 
•earehrHun the act»on of Hk^iI <m eb1orlil*>. bromide, 
and iodi^l** f*f vilver. In thi* paper (the elTt-et of Unlit 
on the haloid Halt* of silver wjpi mo*t carefully de- 
wrlbi^l, nii<l n number of new fact* broiiifht forwAfd. 
In 1*MVV h« liMule the ImtwirtAnc dKftvery thai e<HH 



Aiitl relicH derived fmni Ihe uravel ttetU w»trc de*cnlM*d 
AH III iilanlK. <'*i ntiiinal remain«, t'-lt mortar*. pe*tU-», 
and ol tier »tone artifact*. 1 1> hninan lionet. The platit 
rciiiauis have lM««-n found in limit t>i| rinaniify In a nutn- 
lM>r of lorahtt^, iik-ually In line btiU a^MM'lated with 
the ^aveU nnd tiitT>, and th**y Indicate iu.'>'*> rniiiritii; 
fntin about middle Mloc»*n# to tal** Mi«'0*ne or early 
Pllmvne. The animal r*'UiA)fii» ar>- much fewer. iMi't 



pouml*. Miicli a* tannin. Hlver nitrate, mercury nilrulc. 1h«*lr t»-»liniony a*« to njfe rNiineidei with that of the 
till iM«li»^ iu>itiuiii arv^niate, whieb reiulily abncirb frvH* plantK. The hloiie implemnii'* all lielonc to a r>inirlr 
iodine. a4»t n* wnnlliwrs upon nilver lodiile. In cnltnral tyjie — the ly|>e repre!«cnle<l by tbr lirint; Indi- 

after a dprie^ of rX|>eriiiieiilf( with »en"itixep< and pre- ati" '»f Ibe rrrtrinti ti'omiuonly known a* Oiirt«T^i, wliiwr 
•ervativeA, tiebrouirht forth hitt theory that vulwlanci** ' chief wMtrce of f<Mid i* the acorn. Their habilN of life, 
wliich CMiibine Willi t<Mliiie act a* arccleraton* when ' inchidint; nio*t of their indii*trie*. niiicli uf their Ian 



iraunpareDt play rhc pari i>f acceh'raior*, pni- 



. _ , . _ _ iilM) MM*!!"!; 'if tlU-4-< 

I l*«u«l !M^-tjr wf Alurm, M tUin*U* I'uliurWl/. Itoccuibu ttCH. 
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THK CHAPMAN III NTKK IMTi IIOMKTKIC. 

An iti«.tniiiiriit for tii«-ii»uriiitf tin* jiiirh «<r mtoit (in* 
|ipUrnt, which ««■ ilUiittrati* ou titt* (mm^*, i» put on 
tli^ iiiitrki-t liy Ui'KAfv. WAlkrr Hrotticr*. Jlc rxiiiipttiiy. 



OMiiul iw> tlint ibt tixi« i» [Mkrnlli*! to th^ tt'iifrlli n( 
lUi* ttriiu Tn 1W till* iii>>lrtiiii*'iil tn IIm' j>liijp llit« 
pmpfllrr In pUin'il uitli 1(» nitf> TprtU^I, mihI tli4> 
iiotrmtiriit iippll*N| ilmt ili*' iwn prnjiTi hhtiwii 
n^^r nil tilt* n[*iH>r fut-v nf the !■!*<*.. iUiv nf tlkVM* |ioiiilii. 
It khoiiUI itoieil. fHrrtml «mi an t*«f*'rMlli<4e unit. 




H fevt iu ilinmetvr (HI thr irmlninkeiit. Tho olHTkriiiii 
i» rem-iilnl lu ubliihi Ihv pitch at iImt olhor illauii>i«h 
luttrknl oik lite blmle Whfii the pro|H<ilrr w lo |ilan> 
ou its »hufi, the itiMUturvuiriit is uiiuir tn m «iniilu 
uiAnnrr, •mvc that tiM! Icvrl. as ulmuly iiM*tjCM)uni. la 
turiirtl at riffht «itKl«** <*> Its f<»riikt*r |H«>|tUNi. niiil itiu* 
lnJie»i4*K whi^ii tW anu i* T4>rtii*«l, jumI not wtint ii u 
hciriM>itt«l, MM ^11 thf prwvitiuti imim*. Tliw liiii|^Nt |Hir 
tiijci n( tlir Anu Ik um>i1 whtrii takliiK itiv pitf^li 1.4 « 
pn*|i»>lU'r III tlM* floAtliite iltK'k (ir «iiiiiUir iKmtiixa m 
whirh th4> IkwI Ii> iH>t nm>llcalj|«>. Thi* tinirftJiii* u 
rlM'ii iMt t«flU>wi' ; The rnilil beiiiff luarkeil m thp hlkW 
JIM Hirmily *<]iplHlheO. Ihehiiiirni |M»nloii of tlwAriitti 
tiini4'd ou( nf n rii:lil titiide. acid tli« who4i' «il)iiit«t| 
till tItiB ariD 1^ 111 " wiiiiJini:^ " with a slmiirhl pticr- 
plit^l l4» ih«> Imiw Hi riirhl niiKl*** H>r bliul«> Xl» 
|il1ch nui then l>e mui uff fruiu thv irriulunicil ^nilr- 
to Itffure. 

Itraviiii; and article. 



THK r'HAPMAN-HrXTKR PITTHOMETKR 



of the pltchaineter. am now mail**, U rvry cli>nrly 
vliowii ill (Hir eiiKraviiiif. .TIm* iu*tnititt>nt «y>h»ii]it« 
eMM*iitinlly i>f an eiitfravnl pUilr. having pirote«l U> 
it an nnn as »hn«-ii. Al tlw piroi ihix Ann i*ur- 
riiM a rirrular level, the |KMllioii of winrh m.11 \w al- 
tered thrcHiKh any aiittle relniively to the arm. As 
Rhowii In the >>nt;rHV-iuK, us axis k* |*er|H>iHl»eultir tn ihe 
luriii. luiil this (s the iMwilinn whirU ll 4MTU|i|e» when n 
proitellff u iMMiitf loeaiiuriil in the s|i4»ip. To tiMMi^ore 
a |tro|w>ller hi plaoe un It* aIiaIi, the lev«| Is turiieij 



whieh alhtws the diMtancv* Wt w^efi thi^ polnM lo be 
VAfletl as elreiiiiisiaiiees rvH|nlre. To eniiltitiie, the 
next sifii III iii*vi>nrlti|f tlH' |»rotM*ller In to dmw lluew on 
the lilAife at aiametent of i» Itr^t. 4 feet, h f«.r. |0 fcH, Vi. 
f«'l. and 14 few N-pwiiVfly. Tlw (n»iriiiueiit ks then j 
Hpplie^l Ml that ItN iMthitsuf Mipfmrt rt^l onearhuf tlie«e i 
lln*w. Ill turn : lufcy. for tiiKtaiM'*-. o|j [hat a* H (e4*t railiiiti. [ 
Till* done, the plvote^l ariu U moved till (he leTel biib | 
111*- eeiiiraJ. and tliepileh at lhi» |M>iiil riiu llieu 1m* | 
rvad ufT Uir««t fruiu Ihr icraduatiuu uf tl»e arc luarked 



MrMFORH'S WATKIITI HE BOILEK. 

TlIK s|iM*l«l tyrip of WAter-tiibe boiler dexlpieil «t„| 
ciiiii>iriu.'t*Ht liy'Mr. A. i* Muinford. of Culehnler. fw 
the rtr«f-el«Hr 'tur(ie«lo bfi«tt> >'<-». 63 and M. differ* in 
Hevernl poliitK. Ha>h |yi>iidon Kiiiriiieer. from IhelHXkik 
llM4le by theHauie nriii for the " Salatuatider." niid lltia 
iraled by uk on l^fceriiUT 3, IMii. Tlie main rewoo 
fur tlie alter«tk>ti In dmitrn wan to Ar«H>iuiuodi|{i; tfa» 
biiiler lu tlie «iiialler upace alluwed in the turijexlo tcat» 
and the hi^h elllcieury miuired- An exterfur fievof 
the boiler i» emrraved lieluw. The entire »|iAr« iterm 

J lied is — leiiKlli. 0 feet ; breadtli, T lei*t , aiid tieij;M, 4 
eel. The heatinK siirfaee is HAD S4|nare f*>w hk4 iho 
ftriile area is *^ sijuara feet. It was ilesif^iN^I Ur fJiQ 
indleatei) lM>rMt |Kiwer. but the n>siilts of the uOIciai 
rv«tM»mtion trials pmvefl thai far icreivter |Hiw«>rmald 
1»e develtiiNNl. Hiiriiini; ^^ |>oiiiid* of e^Mxl, aii evji|M)ra- 
tuHi «*f H w |MHUid* of wati'f per [iniiiid of imoJ fmiit 
feet] water at Ah" was oliCalned ; ImniliiK Til) |Hnitids,t)te 
era|N>rai l<Mi was V 1 |»oiiiid*. it wh« 7'4 ; anil 111) 
lM>tiiidft. <I all from feed wuierala teiU|»eratnrpU 
•> . Tliei'e nieurvs are iiiiqiietttiunablv very cnnd, 
S|M*elaJ HlteiitiiMi hiu> h*<eii iriveii In tfiis partiralur 
lM*ller to the rvdiiell«Mi of the inuw lo a very low teiii- 
lieratiirv. and liy aii tnieeniotis arruiitrement this Imw 
l»ee!) X* far »eeiired thai the (eiiipernture at the baieuf 
file funnel never hi^auie e\ees»ivr on the three lnMirK' 
iriaiN above reeimled. ll b uiimt*essAry trt add iImi 
the boilers are fitted wtlh Mevsrs Mumforil 4e AiiilMiiit*i 
patent leetl np(Htratu*. whieh will |je found fiiJit i)e- 
Mcribed in OMiiieclkui wUb lb» " s4iLiaiuaud«r'a ~ bulirn 
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HlLLrUMBIXCj MnTOU CAR TK.STJ*. 
TilK hill clitiibiiM? ImU of tiM* Fiviidi Aufofoubilv 

•irtiif vffv (Hitifii<ti»rnhlt»rftiuirity <m tlH« (inri uf many of 
the Vtfhi<>i**«. Thn hill nuriuoiiiifHtl wam tlm( ul Chiuitr' 
liMifK nvnr I'lirtK tin* i^U^w of wlm-h vnrifit up tu H J»c-r 
<viii.. or i»»>rtrly mi. or. *m »(• ^linulil nay. 1 in 9. TUr 
IriiXlhvr rhifhill tHl,^>kr— H ilfltiricv otivrmi in 3 
uiiiiU[««-^3 9**iri'iii^l'* by tliv vi inner. M. Jt^iintzy. with an 
i*lrrtr>c rarrtaic^. The b«tt»-ry wns vi»ry fKJWirful. Th«» 
lulal wWi^lil of ear wim t.HiN»kiu.. nnd over li. wa* 
ilrvrlut>ei] Id |ttact**t, whieli 5fvrii« <*uuriiUKU, anil Mr 
FAnuati, lo wh(»fn* aenMitit in lixluKtriM wr an* in- 
«|ct>l<Nl for th« fliriir«fH, i-tin^iili-nf any lontfr diiratitMi 
woatil hH%'i-* DtHuplrrcly Uixulilt<d the batti*ri4u^ irh4>rMaN 
|»«Kn»]L'niu ran wuuli] havr irtiiio on nil ritfht. Kti^vifu 
uf thi* iMinlcwtnni* did th«i yuirtwy tind«*r -'i inluiiU'*. tin* 
reinoitidrr Coiliiitc u* h MtMXiiuutu of Ufarly "SS 
iiimut«H. Th* MM*iinil vt'hirlt' roi|iilrwl o4dy ti> ruH.'uiid9 
U'USPfT than iho •flivtriral i>Ar. It wtm a vinKtt* itml 
H..pA*t roitnrvti<>, and hjtd a nioMr of H h. ». Tlw 
iif ihf* wmniw wnA nearly an av«rtLjrn of ^> kiu. 
I^ff hoiir-^ nio»t rv«|tiMTiAhtt* |>«'rfuriuan(^. as indoed 
wvfv all th** run* iMuIrr niinutes. for tWy mirescnt 
t|Mi*iUi>r Nhim< til kiu. |ier h'Kir. or about U milcL If 
atito(«»rA will nth at thin H|>«^d up ermliu of fmm :t t4> 
IU|H«rpnt. with uioliv** (Hjwer uf rvoMHiabN* diinftit- 
viiwH. t)»t< futurv of »ittih can niimt bit i^iioi). Th(*rp 
wrrr vt>hlcl«-i in lh4* ojiu^K'titian, and nv^r 
velticU^ t»l>«eni in all Ur. I'^trnian in hitiu»»lf a p*»tro- 
Irinu vrnicJp luuu. and may bn biiiMti) o^uiime (he 
rlrctrical vehicle, which lie aftlriiw would havM tttfvii 
doahlcd by an tuHtKs «iiuil*r nHit«»f. |i inii>*l, of 
i>4iur«ir. 1m! BCMUip tiina l>ffforwiti»rtHpHl VMhtc(*<*< i.'aiii have 
K> wide a runt;i* ojt pfttroliKiiii cant, th« »novem uf whicli 
■ill not liAve a nftordinir Pttm^t on ^lectrwal can, but. 
Ml tbvnmtrary, will t^ml to tkwir 4>i(enKio<i and will 
•Mlfl to faaiiliarlw th« pablie wltti uiotur vara Ken«r- 
•Mr- _ 



PORTABLK TETKOLEUM EXtJIXK. 

Wh itlutttnLl« a |iortabli* petrokuiu mffinr. ronatnint- 
ft] bjr Ue«»rv. Taiidrym. LlniiC«td, Cornwall Work*, lilrm- 

.Vs M<eu. the ennnntft in tbnir wdII kfkown oil c^ni^ne. 
liavini; a XmhI of it|M>«ial tl«'>>tirn, n»Trl4t(| on a wnMiuht j 
mm carrinp*. whH*h alM> f(»rn»H (hi* tank, and !»• fltt**d 
with four roail whtM>t» with wmuicht irnii axlen. I( 
liA^alMk a *iwivi>lin)r fore carriai;*' Hml Blutfta for hursei 
t mot ion. 

TIh* enfEinv l» il««j^iei) tu iriv** A brak« tiurxr fwwer 
In r4*(rular work, and iit t«vit*il to u iDaiiiiium uf atMxit 
30 |>»r r«iif. Aliore (hi» |K>wer. lis ii|»cH!ial feature i» 
tike water iXK>Iinff arnxiiirtHiM*iit. A sauall notary puuip. 
filed oil the side of the eiii;iiie. In driven from n pullev 
(III the eranksliuft and draws water from (he tonal 
foriniiiif the biwr of the ens^iiH* : it then force* the' 
water thrtHitfh the cylindi-r jitrket and t)»encn thronch 
« |H|>e from l tte top of the eyllmler to a plp<* innid* tVnr : 
enumiy on the rtHtf uf tin* cjirHaice. ThiN pl|»o haii a 
tmniuer of mnall holi*)> thnxiffh which the water in ff>rp 
rd ajmiuM the top nt tlie citiiupy ; it thru trick^tudown 
the niSea, which, b«iU|f |i«rforat<cl, aJhiw the water to 



eoiiie in(4> oontaet with the alnkoniherv. Tb« cooled 
Water (hen iMilteetH un the rtHif of the earriatfe. ainl 
draiiiH liiu-'k into the tiiuk. The tank t'oiitain* «iidieient 
water fur on ordinary' day :« run without reftiUni;. 

The iaiufu fur heating tlw %'a{H»ruLi>r and iffnitlon 
lube ore iucloM-d in a Uir>;L> bux which flfl»»riuaily pre- 
vent* theiu bein^; tdown out, even in a »inkik(C ttale. 
Tlie lauj[Mi ore nupplird with oil fnmi n »mtill ^•(^•rvolr. 
fitted with a pump by luroiu of wbiii>> (ha In Che 



of tlM Talve, JP. HowM iu the upfier part ur into the 
Intrrnl coiidulc. Thl« Utter in e«Mineited with a rer- 
tiral pi|>** tn which mov»«> a nnl. f. held by a wire. ^, 
which UOxeil to a MtwII »uppurl. A. At tower ex - 
treiiiiiy. the r<Nl. C. actuates a lioHzuntal rtid. It, which 
!>> eontierted with (he valve. J£. At the t-ide nf the 
vefunil lube there Id a li^liler C(»uiimnw<1 of wire* ami a 
hliH'k. O, of a nfMiH'iHl Hiilntanire i(livi<Utd platinnui or 
IMlladiiiiiM. which bvouinm red bol iu coatact with (be 




AliTDMATK; IJOHTRR FOR (*AS IU RNF.RS. 



mervoir b kept under prepare. Thin fudy reipiireK 
pnmpiDi; up u few tiiuen a <hty. Tiw enirtTkM iHlltteil 
with the rNi*i>wary «c«itchr« atul l»rak** fur eaMy hand- 
liiijl wh(*n IxHiiir montd afcHiut. — Knt;nie«>rtiitc. 



AUTOMATIC LUiHTER PtJR OA8 Bl'RNKKs. 

Wk lllufitrate herewith u new Htyle of autoiiiatir 
liiehter fur ifaH burtierH. deicrlbeil by our oniKeidiNirary 
La Xature. In No. 1 of the Oieurv are ohuwn dliTereiit 
partBof llK* ai>|»nra(UB, iumI in No. '3 t he detallf* of tin* 
nauiv. and in No. 3 in repreHent«<d (lie ap|MUa(tl» oh a 
whole uiounled u^mjii an Auer burner. 

The apiuuiatUB coiupri»e«a oouplitijr si'rew for llxfnt; 
It u|iori tnc* gtkp^ piiNT, ami within tliir in inr|u-ed a dt»- 
tribiitiiiic valve, a. The tras eiitem In the dirertton 
»bowu by the arrow. J', and. iiceortliug (o Ilje |kwiIiuii 



I tea* ninler pre«<iire. raised the eollt of platinum wire to 
tnr»nil*^f-**nce. ^nd iiriMl***> (he iraa. 

The otierHti'in of the np|taraluii K fn>m thb. eaoily 
uiMler>if(HHj. \Vh«*n the hurner U o|temHt. the irni* eii- 
(♦•r** K pa*(-e!> Into (he lateral conduit, reacheit the 
llirhter. and iiiipiiiire>« U|Hm tJ. which beconieH rv«l ho( 
uiid rHlf*e« (lie plniiiiuiu wired Ut tncMudeMretice. and 

I (hent*. In a •^'und or (wo. tirnite the ttf ttie llirhter. 

; The latfer prtiditi-*^ a certain aiu<Hint of heal, that acta 
U|>oii the wire. B, and caiixe* it toexf^od. 

The wire, therefore, playi* here the part of a pyr»- 
iiH'ter The rctd. <\ tlM*n iliftpliieen tl>e horizontal riH]. D, 
which enrrieit the viUve alun»; with it. The tatter, in 
Mfttin^ U|Mm It* aeat, iriveii fm* iiawaise above to tl»e 
tens, which beeoinr* imineilintelv i^ited in c<intact 
with (he Jijihter At the vaiue time, ttie f^aii no lunger 
enters the lutrral etinduit, and the li^liler ia therefore 
e&liii4;ui»hed. 
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K?r<ltN8BRIXa IfOTBS. 

At Suta A)ataak». T<'X<w. Kfrf-^M-r- h^v* tM*Mt 

ft.Kri.l III j- rrr.-l (tiini)tt(illl JltClT .tJ IlkJIIUuM 

rintmr.. rv]*rt ->. ^a^<■^y ii» wfll (ia i-ixiar. but iu » dry 
i-liii<;it>^ rhrs uri> no tM>(tr-r ihittt np'pitiet. Hr-.nrl- 
iiui.- lu-T- Ii<i»ii *. ti» s >ii«r», rvtliir from !» lo UO >f ■tr^ 
H'.H'-f |iiiM* M")!.'! |ir<'>thtl:K jiL>l wfil if Irt^ld with 

.1 !■ I UI.M 

A nI-*"! ri.ii.l .".aN , a''>.i.ir 1.*.'! '^•■■r \,,:,.: iv boiiiii Iiihl lit 

ihc Mmjii— "!a A-rti-ii:i lu-ii h,\|i. i..t..'-ii >F,.ti-ni. »iiy» 

Mmiirii'nl KiiiriM-M<-n '[\:<- -u . \ f.i\.-. uri- " ii i'hf» 

wi.i.'. »ilh liilir HM.li li ,,.->■- I! riu mh, , ,in.| an- 

» II tl . nt*-- t It'i f\ •Ty 11 Fi't-t li fiyH. On 

tljf tu-* iiu- t ;iiilit-r •IriiiL;-' w Ici'd lii" luil* In-- 'J'ih- 
wi.lifi ol til.' •» un-li rtil- Ink*'* it- If Mil iiiiy ui.lth 

*»f tin-*. Till* tl^MIn>Il^It^■^I^'»'. -i i i ■ riiiiii«iiy 
h»'iiijr ininii* tn onl^T ir> Im-i ii- t.lvuittJij:-^ ovt-r 
tilt' tir.iiri.-ir%' nni >i t in k'*! n i.l, If i>« ii.»>.»'rr.'.1 tli!»r 

t*m<i rr.it ' ri '111 in ii* H n*! I liHf ttiM >*rf*'t It Hill 

will oiM liiAt thi- III:!-: :i iiiiut;.;-'! iUi.l be for riw^rv •■•rTVii't-- 

During lh« Vi-ar l"ltH. jipj(r<atiii,ir<*I\ U.tKKI iuili-f« nf 

WlllNMCV ClDM Wlien il •Mft«k*>l 4.i'<» tiiili-v TlM* 

two JiiurnAlt which umIui K anieUr<^ of i-.i npiiiu;; oi.t 
tlitlai «iA rullvny rtiti!«tnti*licm nm Tin" IU:lwny A;:<- 
Miij Tbe RHllroiMl (iu/*'Ct<v TtiAfciriunr p<iT« t lii> lu■loJu^- 
ol WW e<tMM>truoii<Mi for tlii> prvtft^nt yntr iit :i.ni>> iifi'I 

the liitT+'r >Hi7. Ai''M*r4tliff tn thr lK'iir«*»ii( Th.* 

■ailw IV A^H Mttiii»'«»ia l»>fr'-- th«> I --t wnh JVi uiii.-- 
TWxa^. I"^* . .NfW Mv\kH». HUt , Ukii^hiiiii, I'i*^ ArKnn 
Bm% 13i ; AlalMMlia, : OkUtiomii. 147 «uti Mitm.- 
144. TIm OMIt Mtfltlwrn Rnll wjiv i» i^-nnliUHl w ii U rl.. 
Uranl teflMftft— 1M iut|««. Th** tfNvrost jirtn^ry m 
rnirwaymsniitnwtiuD wiu in tb^ ?vkutli S«Mitlitftf<>t. 
whvTP flftfwn Stales built iieuriv half tlH<t«»(»l luil^iii::*. 
Oiily IIt« Hiatc-t biiill no n»iln-in«1 iltirlMAT flu* y far — 
Ni^vr I1ninii»hirp, MiuMbi'liuiwM*, KIkkIv I'^luniL Knti»aa. 



HIBCBU.&lll!OUa KOTBtS. 



us'TVititliie 

if Ihr ' iii.-riiijt'rilii 
it Ki'.iino wkIi til.* 
•Ill- ia\ I'tiliiiii of ail 
u -ii. f Imf .k itciniiT 
vuiliiviily jirri-sN'ii, 
•acl slop within thirty i^? 
i|Hiti til'' iHi^itihility of avt'rtiiid 



liiii) NVvjK-u 

All who «n» inti'rf^f.rl in mir tJiiviil ;in.| 
iiiriiiiii-, »iiy> Tin* Tni'li- .I(?i»rii;4i 
fiirviJiril with in*fr«->f tM ilu* n-^'ilt 

Wlllrll .IT.- IK.U,- bi-illi^ COIIibii-U'ii 

ii*''<t briiki' Utr ftio«iu»bi|M. wtii-:-h i- 
Ir.ili iii -M«>iiti*t. If it Im' true- it> iill 
• »f '** Joijn nui luiv-«t Iht pru,rrt 
an I f ^ '-^i t>iiU>-<l M\i 
<iii l«. wi< iur»y i_"H.iiiir 

fi»|].-iitu- i\t alr.iv:.'! iitT, t-Uf-*'it«. iwrlia|w, iu cdw(»i* of 
»-\ivi>iioimlU <U'iiKf fi'if, W'.' t<i"^>» t!>-«t thif hrnk** 
wrili It.. Hin>lii'ai>l'' •'V-'i, ^1 l.iiv w.f'-'-tiip^, altlinnitti Iti 
Hucb t'a-f5 il" i».»«A'>--r uiiul.l i—^)iilr.- iti ht- rtUi;nnTiti'.| 
jiri'p.'rlii>iijilly. W uIchii kiioWinir .■*ii> t Iiimk I'f Uu- ■!•■ 
tiuU I'f tin- rn*<'nl.i>i). v».' .-idt l>^.^^tly l.i-ii.-v.. tliuf a 
pnntTiul ^Iriur "ri il -liiii i) fv**«r\l )UOV(<iueti( m witiiin 
ih.- - u.L'f of pr.>iriiiMM»Appliiiiilioii«aikd tliAt witbout 
:->ri[i [i.- ;iiiv itiipi-'liiumk 

Thor* Jirs i r' ■ ' i.j i -i v i 

\v 1 : 1 1 1 1 : 1 11 rf 1 I _' -M' -1 1 ■ :"i 
WIU'II ttit- • iltl, ■• 

all'twisl 111 1[M. 
fall bv itv 
Irf-li'i'Mi. K^i 
tin- ii*i'k *triik 
(fi-i u<ii|<-r tl, iihil tWi<< 
•••U') . niiij ibiK kiml of 



. 1 1 



■ tM.-i 



|j Alii tULok. 

I iif --iir(ii-.>' 



A* ii rtilc, tii<! st»-^l 1* 
;ifU-r fiirh init aihI t-i 
11^ f»;^itii>ii jti't tM*(iirt' iMv'iliiJKi.; 11 
iiiii'-r itijMW* tha^ thi* •Ir.i.jLriiiif -m 
iiijiiri-iu» t'l tilt' tiH»!. Sunll t'litt iri<>« 
Jil»t jtririiin uiiiliT thi' rij1ti:i;f 
ii« It ttir »rtTvi.'»' 



iirirll It U tikkf-ii nut anil i -i-r • lu-i. \V>' [ifiti<ri' iii ii(n>ii 
T«Miipt«r!*ry a vt'TV fcliiijU' • . ii u i:kn', wliit'h i-.-m Im* ajv 
pi it'll r.> UMV plmi'T, tu f-iT.-r: uu- lifiiiiif of ih>' Tool ibif 
ititf tliv b:ii-k ».t?i.k»' A M-I *.-r..w I" tU.-i on tIi- nwk-r 
b'*t-r an<l A Nfruii^ .«rtai'Ui'<) t\\ff(-K Tlii-% c«>ril i-- 
fanrifl 'lowii to i;ii tihib-r a -^nall ■■b»*.%vt- mci Ib^- 

i^ruuml Mil To iihuf lit-r -lit*.»Vi- i>.'hi:i:| t b" -Tainl.iril. ikrhl 
(nmi tliar p^inl i" carrit-l up to tlii- btTini'* n\iTb'-a*l on 
ulhirr tnu pullfvo ami brMit'li: <li>uii iti fruiLl of llw 
iuui'biu».'. riiere thf nlbtT «'ii'l uf thr L'unl l» attarhni 
by a kiiupli- hi*ok to tlM- lowiT pitrt of tlH* liiii;,'<'i) (<»t>l 
hi>Kli-r. It i-1 vti-*y u* uhtli-mE.iiKl thi* a-:>tion of thuL 
Whvii tilt' rui'jt<'r li'ier riM-i'ivi-i* tin* kifk nt thi^ ftui of 
itvp cm. till- t<M(] i-* liftfil * liirk' by till* lui't-r * iti ivik. 
iui»iit atnl th»t work tmv. b hi^-k witlnHit U'Uiif t*»ui')fw<l 
by iIhj t«H.t. At tb^f •■ml *>'. tb^ tm-^-k (•tri^k*^. ti»e n^ck^r 
buititf ktrk'tl oh tln'oih*'!- >j<lH, tbr |<m>1 U alluwml toj 
rwutin:' iiK fultlui; iM.-ir ntt<\ lliv cut PH.* uiu Tint 

M(A'*lHllHht toIt|<<t'H>l IioIiIhI- r-nit »^t>ilv )>•• MdlHKlklNl 

Mill (be conl biii'i: ui* u U*'!! H'A riHjuiu'il. A >iiu|»le 
dertoe of tills ktiuU co»tiuir very tittl« lo rbc up» will be 
■BM 10 MV« Miiuta tlOM tmd msble In iiM|iilii9 tlw 
mmI» Hi leood onhr. 

Th« old a(la<« ttet DMCMtcy II thft MMtlMP of lawn- 
tim iia* junc beeo UliuirBM Ift Syiliwf. where tlw 
]on;; vrKnl prublMUuf MtUttnvmliWalv naVlgAtjiis thv 
•lisllow inliuKl fltMuuB of K«w XnaUnd hm ban oolvitd, 
■Afft Th» Synu, bv tJt» enmliuelkia af a p tC uUw rly 
•liapnl niM«l, Xho flrvtof iU kind «*an la Aoatfalwla. 
hnrtnff a itpiiod of 1 1 knotn. and tirawliiff ontjr < f«wt <i 
Inelm wbMi fally IoaiImI. Th« n^w vi>*mi1 in an aidaptA- 
tion of ihow ehara4!t«ri<*tic nf cli# it«in and otht^r boa^« 
ODth« Nile, nnttalm tbt> »>lmllow wati»ni iu Indin Iu 
the vhirh ha* ^mx^ii »iio<*4>Mriilly laiinrh*ii in tltr 

Jfanv SMilh Wab*« iii»tri>fMibM, ih*- <>r**nt tak^s th*' vhuiH^ , 
of ft Wuifc fcrailiiAlly riMna tunu**!, hlifhf^t iiinuMllaivly | 
0Wr th« prnfifll^^r. ibfUfM tfi^ittly »>lnf»|a£ toward ibe i 
kiftd «at«r uinrk at rb** *>«rrviu^ arr*<r v'lid. Thto tun 
Del l» In the »lia|i« '•f « half ryUiMl-t*. rbftHlu*^ Wiiii; 
always under «'at»*r. flm jiiit-rtur t«»p of tlif arc Wine 
A foot al»ovf vraier wIimi ib** vir—^l i* fully Ina-if-l 
Tlw pro|H*llfr ruim (hrouiHi Hit* c«t«n(fr uf rht« mmui 

almd«*r. tttid when i)m* h*»nx i« Nlalioimry. Ih*' >'f 
!• M-'ivw is m.Hue little- wny out ctf the MiitVr A*- tH-m 
«» Itir (fiiiciiira urrMtaiivd llie air in llt« »^iiii-i'.\ Iti <!• r 
IB expfltfd and rcplai^vH] wat»r, inwhftfh ih*' prop.>i- 
Inr wcM-ks »» i*fni*M>nlly mm in v>r«M>b iif hMtvif r «lf:iiiL;tit 
Th<» loMof rfRfit-iM'v III liijiti rratt i* umatly t«T!i*inri.s! 
by tbit jirofh-Mer laktitir tiown air, U'liii-h l* prt'Vfi't-i- 
In thr tuiiltei-lrkr aTAtttfi'itii'tit of ih** IM'W V4-hMi'!. 'I'lii- 
Ant4*». mm Uf ti*— <-l U natural, ha-* a 3t*ti-,fth of I Jti f.-. i 
Q fn<?br». with *4 f**4«t 7 iiirbt^ licaiii, mul i:i f*H>t '> Mi -h'-- 
dppth of huld, if |Mijvi><lfd with ail ili*' i'l nuin* 

iu«ntii o( ft On>l-«hiw iot«fcokMiial •Icanirr, Tb' b rk 
whfeb i»n»hrok«n. furMmabfcmilpnMiitMMkitl*'. >.'imii;:/i 
walk of 100 firvtflMir c( ftvcirythMMc. I» ad<iLfiun 
WkU water, 1lwehl1M•r^ md oltavr deftd ««||^ta, ov«r 
9$ t4MM «pf cttnp»«R» btt shippffiL 



pUecal ft pmMire or 



A ftilirtura o| :i>^ roluioMiftf MrtrMii* ftw« with 9(1^, 
vuknuntof air i» rifdiaiWb bdt tl»«* inasbniMit fipli*- 
mlve- effrrt t» iiriMluiwll «|lh t nduiue of acrtvlcuf 
and oi Kir, Aooofdlng: lo Prot. Vlvtan utwrt 
liMUrfurlion or acvtyliiM 1MM« 
L'tly iituiu-pb«:r»'», 

Om* 1 i I ■■ iiM-^r Vniii;*!-!*- p(oj«'ii]fH uf iiliiriiii.iiiu i*s 
tlmr r r- - i-i- "cil llo- Jcl ^.n - i»i|i|-. jin'l iv I bfivfor.-, 
ttcll ».iiiti-sl h>r l:itioniioi> hi-iriuiifni-'. TIj:* Hf^-taj i* 
aliiioMt a-H iiKhlf^-rvnl Co ai'-il» a- platiiLiiiii. It >'.<ii r - 
UMin witb->ul api' in-ht •"IT'-i-t fur .a;ti ■» in thr ini.>i i-nii 
i-i i.tiu'!i-d uitrieaeid. aud il iua>' bi* iuiairicird that tins 
tM.i|i.'i-iv ia my mUiiftblih nimof AbuftlMumniwnovi 
iini.-ii u»iaitowttbdmwphotogiftpldo|ilaliiafrowfteid 

tiAtlM. 

AMMMhthftsCrillllitf Wkol a4^'i>l«>u*» hiirnHn* liaN 
Imwq Miwd, the emiUi'Ti^y canuut be rvgarilMl a» 
*<'ICIm1 Bath ft ftrikiuir hark uouij baw tv b* fcftri") 
iu all MMt where e iikliiur«> <>f air ftiMl fttMtyleot? -' 
I'outftliied In the icae plutf or otlM>r part*. TiMt iui» 
turamaylwiiioatfpMikif ihe burwer bcfim opeblnr 
tii»MftlB, whMfcilfe»«MMm*ori»«h«iaetl. wllMlthe|^«^ 
prmaira In tb* HiAitt bceMiMA MPMifvly redured (or 
Mj«M naeob, ftiid ib other Cttem. A*>iUftllexpli>"iiMj in 
tli»||ae|id|ieift nut lutteh lo b* fttupeil btti If alu* IhtuH' 
«'XtMide to the Mwiftlor. thv oi»ii-«^iivnf«» luay in- 
x^rioua. BmlnDlok, Wlie And |Mftiitr*Nl to thi^ vKirm of 
^lIillff*r In connmlJan witboiMOf lh^ ekpluoioiu* whii-b 
ba{t|M>n«H| «t Tollfti be* eMMinielei] a »iiui>le unn n- 
turji v.Uvdi. In til* «■■■ flf tHSmefft. ible valvr(\>ii<irt^ 
Miiipiy af two flat pi e e u e ef wile yftitte; far lart;.- |iip<^ 
■tmii-itl pi»Hn'> atw iimnI. The KfuUN* bt'lwren ttu pi<T<^ 
LMii > iMu-krrl with tisbt^to?" tiller i.-r a-<l>i >io>. t. x 

I. It.- l:1 f - "."iMil,. el.'. 



. . it oui l-^-* 

.a ar<ip> 
. . I i'lii.ti* 

will not •li-.^.-ir 

btt'oiiiLti- ,(,» 



will 



I* 1 11 in? 



titoprapw 



Tl»» PruMi.»ii ».iat»^ t.iilnmtis Imv 

rwU- '.or T t r;41is|M.ri.»Tl.m .»: o|i-> 

tie^-r 'i'-i ' -tl ti-n-' for .til ii»«.iafn-»- 
rp-nlt — u jiii-|j I- [Mbi at t|,.- 'I'-k' i 
ti«?ki»1." tbi ivi'Hivint; II. i. ti> k. t. 
with a lifkH Utr lB»>-iik'*', Hi'- b i 

IIlillUt4'« IlifoTt* I bi- If;, in -tailN, t: 

tn Ihl' Itlk'k'ii:.'*' '»nir'> t'» b.' btb. 
Mntion I" "liii'b it i- ir^-inj.' l-i'H 



■ ju^i a'b'pt«-.l IM'" 
.'I. ' -a>- Tb- 

• I'. 'iHt pf.-IilM^-H^I .' 

ortlrr forn -hies,'!.. 
« lu- ii I- titr^i, i.i h 
iil'T, )ir lUir.-ii 
111-1 takf (lit* Ujir.'l 

H irii th.- i.uiji" of tilt* 

Til- ainl it.i Ji|;.V«k''- 

\i»**pl Ihi* liMtj lia;: nia-I ti^- «|»'rj|.-lit-»| Tin-n In- uiii^t 
biiUM'lf tak** it t»» tilt* platform. TinTf a liit';-;!^.*.- tiuiu 
fi'.-fiv*'» it and Rivr» liin cv'i-li-i a rb»'i'k. « li ii li ib-i-bu.-* 
tb^t lilt* tiiiupany U ii<>4 tv^itou*)*)!'- for diiiiiaK'^ to thi> 
UTt|kajrkf**l whi>ol. lu cant-of rhnuirinv; tntiiiit, lh<* whiN'l 
timn niuot biiU'Mdr (ntii)d*-r Iih iiiu4'hiiii* frcMu oni* trail* 
u» shv iichi^r. Th*^ btcyi'lt- lirkct. lu Vi-ll a> tbr pti"^ 
MUC^ Elokt't, luiul be pmiHit^l to Im* frtinrlipil at the 
pMb>nti trat4>, and only nn prf>M*ntint; it at dfnthiaTlou 
^^ til.' vibf.'l ib-lU'i-r'-j, Alirti,'. tb.^r lio- .->*ifiii 
hkr-ly to (•ml il iifii-ioii 

SoBl« cqriOM* parlii-ilarti n'L'itrviti.c I bi- | ir>-M-iirf uf 



bai'trria 

]n'iin*ti IE) N III I ir- 

III the for-.N i.if ■-: 1 

riipiil oii.i iM ,1-. 

•.Tl .1 frm, r I - 

tii4i*titria. i'ai* ' 
" liri'ti/i- < 'iiinii'Ttitvi. ' 
.|.».'ril«-ii bv lir. \V 
Iti.viil Si^-i.-i V of Am 



irorU»- illij'If-lilrlil- bi■^ lati 

'I'ht* ■b-"'ii"- iu«l>i- 11* n|ip<-iir^iii'i> 
II .'irri---i'fii->'-. nbirh lii i' -'i-i lfi> of 
' 'il siTiipiiu' iiff a htlif of Dif iti;« 



I 



I.. 



' I 1. 



1 11 llii 



' i ' 

plsnti- 1." -* il«-r rurlutT I la-ri- 
iN for iK-lu'Vih;: It fjipali:t> uf 



t-rit Vt* lll^.^L:r of lir-iri;,- . .| 

a- It hi' i.-.-ii .-.II.-.I l,:i> l«,.u 
lYiUi-r. til Till .biurii.il .-f rh. 

:piari.-' 11? InOuiiil. A mIihi: r<i 

tlilk ;iiitliori:y all obj.-*U of uhinpuiv hibru-jilt ■! f.-om 
loi'Tjiliii' I'opiKT. iirnl It* itiipof nil.' i^ll-^v n.n'Jf Ia jwIiI- 
illhC III) III >*4-rt:i)ll protiorTintif, Jiri liiiblf t'> TT .irkfi I 

by till- •b-vtriii-tivt- <--»rf«»i!itn* ;»Ti-i-Iii-M Tin* >pron/(- 
.|i«.j(.f pnk li)f>'- n rt-iii;»i-ka i>|f th-it .tv^rniT irc' i-fT^-.t-l on 
tin- ohii'i't it aifark-. Ills'! tiu-r,- .^rf l-i"«! r'-a--'ii» fur 
(-•onwi-b-rinu' I' ii->--^--.'- tu'.- l r. .- ].:■-.■.. r- -p-'-.-i^ ;ij- lik<' 
l*'|>rii*v llU' I u'd f II.' - I.I .- u..'.- i.l t i I* -I,' ■ il II ■! ■ Imu U 
n-iln-'ifji; i r 1. 1 it, m ii i-pis. 
ari* (til ti»i iiir i il jt' < itnl' 

t>»-iibir •■•til'. . ' . ,| tr III *iirfa<'i'« alrt'aily >^*ilT.-riiiu' with It 
to ib^>*tr y* t iitii,it.-i r<'i| Till* ^r^M of .-.^nipiiry h^v 
not bis-u ov-.>rliioki».l <iv ■ 1 1.- ■ un - 1 1. 1 1. i - i .r •-(H-b ol*- 
Jwr>, It 'lit vr»t *rii roM : i i.r - k 1 1 if 1 1 :it i , - i- - :.r i U*'*^ fal"*? 
aiitM|u***> f«ri> kao^fl'll To iii(H'ui>tTH tlixlr ]>n*t|iii-iU>u» 'Aiiti 
■pul»ot tliv brill. 7f iliH-n--.' 

An iatarMiitic paper ou JapaiirM* pwonlo. bv >lr 
UilberlBoa, apiMan iu thr Uitt Tolnnw of thf* 'T'runx 
actknu of tile Ja|MMi«ae flottlnCy, eftva The l^tii^'iiM i r 
The bladaa are inwie from nit^al, «biefly tlw de| f'tt • • >( 
tiiaipwitle iron ore arnl ferruirl»(**^ mumI. and iu ri»' 
onininn nf many «x|mtim ihi we(at*<n»« art* ouptrlor in 
iboMe product by the JatK«ti*»«>, TIih art of luakii L' 
the bUdee wheAtone inii*' a *^r^<i, lukiid«ddowti fri»iM 
ffttlwr lOMnitftndnuutvr to pupil Tbr laodeoftiuitiu 
fnetnreieaa follove; A Mrl|»iif »irfl U wcldwlii/a 
md of iron vrliMi te»ve« mm a Imndit- A limubcr of 
oth^r «trip» of tit««| ari«lhrn wHd<") on llu- llr-i imti] 
tl«i ikia** iiMiaoiirt^i *iiirln-« or ^ inrli*'* m U-u«tb. 1 4 
ineliMft to liiflieM mklf. by »^ inrb to iwU thick. 
\Vh<4n raiH*«d to a Multahle iM-nt, thi« bar duublitl in 
luilf and 1h«*ti l»*<alfii (hiI to thr uritcinal iliiitPiiftmnH. 
Thi* pnift-'-'^ rr|H*att*d fiftt'eii ttuii*' Koiii* nu^h t«r"! 
art- luaib*. v»,'hii**| io;r*<tht'r. ihi'ii doiibli>l <>vi*r«ff*ini 
weliinl aii^i forj^Ml na Iw'fiiry ftvo litiit-"'. So thin »ih rlit- 
iTiirinal ntri|» uf ^tcel, aiid »o nfi.'ii iir»' tlo-y i|oMbl...| 
i>v«T, that i( in r*ttiual<id that a .Japan*-'-.' -vsortl i.li\iir 
*"*>n*i-'tfl of l.i{M.;li>4 Uy-'^r*. of mi T;i| T^i*' Imt IIuti 
braii'ii 4»iit from iUv li loi'io'^or k mi-hc- |o tiiv rt^iutrt'il ' 
lunf^tb. S.»:iit'ciiiii-H It! ibf f'lririt;:.- pn..— .1 lin' un-lal i- 
haitJiiHTt'd on iliv Hil^r-.MTiil rhr in*i p:iui.-ik->. iniKit'inI i t 
h^iiLtf all -If^-l. iin' .'»U*'ri-af"l> u lav,T tif iHf.-i auA fun- 
»»t troll — I'oliibiiiiif (Oil wiiiirb ]>roiliifi* bcn'iiiriil iiuifk 
ii:;:- ri'i.r>-»-nlitiir lint* n .wn| i»rjiih or -a v Iim-j.. Wl-t ii 
ibi' bUiln in CTMiinU'lf Jt -x'rapi'd wi;li n kii.ff, .^lol tb.' 
latiir— Iboii pari lii«<Ttfii in tin- hilt i» »h.<i« i| Tb- 
li[:nif I- 'lir-ii nt'iirblv i.'r-iiiinl, aii'l t' tin t-niiu, i- «jiri- 
rir'ij VI il n it, he i-i'ihtjiIIv - t n- n ;iiii»' apt mi i b-- : in.ir. 
.N.ov it is orniiiLi.-iiPf'il, jn .j ili.- [.fi.rf-- 11 inL-r—ijiii; 

Till- t.l.Ali.- I- I THi-kl\WM.,-r .| M If II .< I It I VT II-.' of i-I-TV , tl'lf 

ri\ ,T -..itl-i. Ill^l.•l^ p. . vi , f | , ■ I i;i 1;.. ■ Wli.'Jl Irij. 

I'-i.il l^ U'-arli, .li >, 11 • l->^i,;ii 1- I Mr." I ip'iti il. ml " ill l' 

•lini'l-ll |.l I 111' M.i-I,.. ri;.. '.,..10 , M l|.-t. till- I-.. ill lilt' 

i-pr<M-r|v ..-t i< i.|iiiit:.-il iiiTi-.i -[...■i.»li% r'''Tar. .l lirf. 
II ml « h-ii -iilli-i.-iit IV II. .ui'.l - III I \ bv ii-i i: .■^p.^ritTi.-r- 
.-.in )% III, 111 viilji' till?* ;r 1- liip;--'!! 1 ih. w,i,-4t i>r i.il 
Thi- '■[i.Tatiiiii lit •*:ian-iiiri_' n rii- ■■►f a vitv liiit- 

b'.;i-l.- .o:ii,"nLi.-i r--[,.|ir.'- lips .t:iw I . . 'i 1. 1 ^ii , • 1 n *ur 
tare *>?ini,' enti*" ^'vit a> many a* iwi'iii v tiiii*>». rirmllT. 
Ibe biftda m uMvt tttiAttMly eieiftiiied bgr the wtm or 



Sanaltiiad Paper. —Thto foruiuka is recoiuuieti^tinl 

K!lvi»r uitrar« .^ Oriu'l-n a. 

Ui^fllli'il w*t*r 

\ I'ti.- ai-,il . - . . ... .... 

K . i.n 

|)i-.-oiv.> (Iu- vilvi'i Uiri/i!f iSo- 
aiM flic arnl ^:\.: kanlii u.r k..i.lii. 
il.H li--' l.»,'ln>c 1.1 [It. ■Ill rh. .uTi 
'■.-l-^ri-.l .ill.-r m-.m;_- ■l lii- I... Inn., I. 
ih.-rir.;: il niii'i ulii.tt,.,| i,. m.. Mnnl <in:ic i-i*m. 

illi-l w bfn l>*UiI<T. . 1 '.ir II-.- .l.r;\:il.' I 1 a I v-f uU > . ihii 

(11-- k.n-Iin ill 1 1;-.' I I'l ■ I- ; iilr.^r ii-iri„- 1 1 ..- -i.bttM^!! »lu.-,H 
\h- r.-luriifl to II .' 1.1. It... Mi ll ■.'•il -lii.K'-ri Willi it,r 
kaoiili. wbirliwili- l^r^ .l'>«n : 1 1.- 1:1 .ri 1 matter .u 
It ■•iit'tjilir-i. ,\- (ujliiti-iii rapidly bet<uiue» wvukkcr 
by ikfiij;:. ]*. piiouLi b*- toiril i rreftlniiftHY. i * ~ 

I'li at filv. r nitrnli' a.Uh'd to l ift lOtie H W | 

stmi^tb lt>it;rai|j-% to the ouncvl. 

Ferro-PrvmtaTf or Blu* Print Paper. — 

t. ICi-l |.nl^T1al•' of potae»lttlo. 1 av.ounet. 

hi>rili.--i wiilr-r. «». Ill H, 

r.[i..-ror iniri nudftUlUOallini ... 'lav. 

hi-rt.U .I uat.T K» 11 

< I III It iii iiliii' or i1«-t trill X'-it) utaiui. 

Kt'.-p ito -*' '-obit loll* in «*jiara(«* vfrll ^t^^p^K^rl•tl aiufac- 
.:'<.^lor<'<] b"itb- 111 tt>iiif(. luix ruual (i«Tt» of Nta. 1 
.\ii<l In pr*pi«rinir tb« erti»itix«l paper, lak« ft 
^olul. (Inn jiat^ r. fi*-*' friMn iiupuritir*. andaiiidyibcM 
luin ii toib.— nrfuct'of t bv patw-f with a woft vpoikCf <ira 
bn.^il, f-^^fi bni'b.l a-uiu t'Hr4*rul not to ba%'e the >|ii>«t£tp 
or bru-b i.-lmri:t'il io«. Iwarllv with »nlut«ei 
or itir- paptT will liavt> u *rn^ak<'il a|l[w•a^atl^.' 

whii'ii uill -hovi til tb«' riM>tn'il pttlil. (b* nxt-r : - 
>iirfjM* nf tlif fia|>r'r tu iwo dlffCtlone at rtffbt «ii£lr> 
io I'.o-h otiuT, po an to liiMire en even ooailof. The 
pjip.-r niu^t iK< allowed to dij im the dark nd te i 
hoii/ontal iMwittuu. 

Orotiad, — Pu I iftfliaf 

1, In 111 ftiiviti'. ^ohjl>l«> , 06 crabu. 

IH-'ilU-d «ai.-r. •■n. iu»rh to iiiake, . . I fl ouupa 
'2. l(.'-i iirn-f-l.li*' o| (HititMh ffruiiiH. 

Ib-'iili. I V, ,1" r I'lKoiiich to make. . . I n miitOA 

:t. I'.iia-M. i III imnuftt* — - rtjrmliip. 

l»(->tilU-ii uatrr ....... I n. ounoe. 

Mix >'m. 1 aud 'i, add Nu. 3; filter iiuirkly. amd 
iiM* iuiuMsUatrly. The iruu Lnlrale fehmild be hi 
M?ele», free fn»u pciwdrr. and Uiuuld no( bav« brco 
«>lpOMd to UlCht. Tbe pnuM&atr luubl alvu be frrv rmiii 
any ftdberent powder. 

To Coftt tlie Pftper.— Tliia luuvt bv docw by gadltrlit, 
Puur Minie of the eolation into a Murrr. dip a toft iunI 
of aWrhent Hot Into it aud iiom ^uicklT aeroei the 
patsv-r. WIm'H ftll the pftMr baa been tbaa eoeiled. 
t.iki' a bni^h aDdtemove tneenw of Uquid, 
ii « prort'»>« finee bloe Hnee on • white 



nd, ee In tbe 
b prc- 
■dxiuR 



ail >>; »l>lie lloee oo ft blneeroon 
. r<li:Kirv iMii' print. Tbe eeoiltlve paper i 

part-.i b> iri ;«ii(iK with aeotiirlonprepftmlbyi 

llu- tbr<-.- fi'll-iwaiK M>|iUlnn») 

' \\ uu 'r ' .'.''."/.!'.,.,.'.'.",.""*.' 5^ 

A<-.<-l.i « " 

Wat.r 28 " 

:'. .Xniiiionio c-itratc of iruu 4 

W/it.-r 10 

Tbi" nnitari' inu»t lie ii- .i ar nnei*. a* it Ff«'iil», 
Tb*' "prutiMtu; dniH' in tbt* n.«iiAl inaunt'r. bat i1ih« 
I oi rt-.|iiir*. ji- N.nn i.\|(..fciiri- a* ihf in^iial pri*(H4» To 
.ji v. lop tt.f print. tb|i tlr*t tn a Maurat^nl >oiutiiin 
of fi-mrxaniitv of |totae*luiu« tranefer to a both «( 
pun- Mdtt r. aud thaooo to ft Hilitiae Off bydfoelMe 
aciii. 1 (hart: water, VP pftHft. Fliift]ly» Wiien wdl vHh - 

purr water 

To &llv«r Oaht IxomDirKt, Withoot a Battaty, -('iu>1 
Iruii may it*' *.iUt"ft'»i wLtboiit tin? inii'rvi>nti«wi ii-f r^.i*- 

in*r or olliff priinarv iiiatlnif liy |ir»i*'<'<'ti 1 1 1^; lo- h<ii 
»i-^o|v»- .^>i (larr. of (Tx ht^Tib^iHl hilvi-r i.rr..:.' ii If* 
parl^ of ^li-lilli-.! vmT«'r.' | »i w t«> pa r T s <.[ j - .{a*»hiiii 
<■> anub- usMiiiurrrini 7") I wr ■■.■n I < iu " :hi |i;(rl«of «.ii'r 
a'tiil mil ll:t' fiilmiuii-*. |t--.i > i- Tmi i:irr>.of Hniium 
t bloralr in 7'^' (viri- of at-'ill'il '■'..I'-i }<■ rh.*Mi 

biri.ai A- Ui that nf tlic -ili .t . \ at i ii; a Hi pi 'U.'AIii 
with fon».t.tnt ai;iIation. IMu'U'- i lo- irun t" bi- -ib- ;■t^l 
lit nitri.- nl of 1 .m - jr.. iiti<i Irl rt'nuini for (■ > i r , .t liiv 
iiiiNi.'-' .ill . miiov<- ilin rl]y f r4>iii tbr buM i. i' ; - r jt'I 
lift.- ilr.iiii t-i \if\ off *nri'liir aero, int t b.- li.". t iiiij; 
ooluiion, .^ilvi-i irii: Ik iii»tnnlanr«Hia, but ibt^ uiel^l 
inav III' k* |it in tl.t* flvldNvftfewwiiiiitee. Kemyre, 
riiih.'. tiini Mi:ii4 iHtroMivrrftb down the wrlMNi.—lw 

(k'lial hruirc'-t 

Floor Foiinh The aoddettbebo ApothelMT Mlfti* 

gixf^i tilt* follow iu^: 



ShdiniP , 

ifiiin auine..Ba ■ 
Umm . .bi 

AUv.bni. Mperc 

1 hib.r 

Mix 



..UWpttlft 

..WMO 

. 100 



To Maka PIsiter F*n* S«l Slower —Ii U »ai(i the* 
tin- -I rtiiii.' of pbfi^T of l*nTii* may bt- r*-tartiiHl by tlie 
;\il<liiii.n of two to foTir i-^'iit. til |*ciwilrri**l alil*** 
riH>t. Till*, ntbbuun imt onh- rt'tariif tbf lianirinnff 
of Ib«' pr liii' t'luibli'fi it to h. I It. iM'oi 

KHWfu. iM • 1 1 f-i. 1 1, An aiklni- >li of H p» r <'fii1 r. rardi 
tb*' rnriip:..;,. t iii_- Ml tb.' pbi-r«>r for uIhim! an bi"i'. 
v> ili.i: ill*' ijia-- ni i\ ill II-- .: b-r ptirpt»>> wlic-*' it 
- In r»-ri.-\ai i>K'i-'i i-* l ir ii;: .'■.■»hi « rHirMoo »* 
riiii.- In lii.- inanufa''! .ir»- of r^'hi'-tit- fnr pl'L*'''"" 
iin-l nih.IT piirtkiM'** in uii|.^li fila'tcrof I'ariw i» n*Ml. 
n.- iiT-.- t ilii that ;b<- rapi-liiy ol biinb-iLiht if r, i:'"i»t«l 
'■V liir .kibbtinn ol "<.-ViTliiirnl ' t:i |^nin. bl.ntir fii*'. 
slak4-'i liiiir, -All.!. , «- ilfr.-rin'iii'-il by ti..- k-n-l 
I'f |ila-tiT It. I' i.pt-rafor i|.>ir*'« to ni.-*kf, 

Tb. h»l ol (.I.><-i|iit.^t«M| ..1||(>||..(T.. ..' lllnr Hnl^ 

b.. |,: . , , ,| i,y |if.-.:ij.jl;*r KiL' i--ii'-.'iin i-i'I'ir l-U' Willi ■.li_ 
Im- -t.pii; |. J, rill Til" arlilb- al "itli i- idfiT'-l V'"^'* 
by iiHiicr iiMiiufarlurmt aa a Ibliiij; fur wrilillff p>P^* 

ettfM tioder tlw Miaie of "pcftrl taftidcttiog;*'— Pb 

ecQileftlSfft* 
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WtiKX II rav of tiihe ihwiim from pnAnt to point of « 
turHliiiiii urhicli fc* piiery w li»n» >iwi|iirlv nnuiiitntMl, ItM 
path 1« attmiKht lin« : when 1( |kiiM>4»« frxMU nnemMliuiit 
lo iu)o4ti«r iiH>ilhii» of dffft*r(*iii «Mi«itv, tlieci ttu) ray 
ofllirbl i« relrurt4*il or lj«>iiK At titi' mirriifB whtch n^p- 
nmr4>ti t he iwo itit^ha When thi* ray na«Hi>« from un*' 
Mivli>iiii tt> Murfhfr which t» iUmomt. lue n»fr*cih»ii nr 
tN'titlihtf j-lMTPivit towani llinf tiorrunl lo tJw -mHhc^ 
p"'1»;ir;itii);r the Iwo iiHHlta at Ih* pohil uf ineitl-'ii'^ ; 
whea. uii the other haiid. lh«- my fnxii n lue^liiini 

of a ctvtuu druiiity lu uiitt of ie^^ dcutity. Ihttu the- 
brriJiuK i* always from ihr iivniiiil to lh« coiuiuua »ur 
fw Jkl Uw point uf incitlrni'r. Tiir mirlh iiiNUmiu»di*<ii 
with H •ph»rk;Ml rnvtf lo(i« u( iiir. kikI if that air wrrr 
alwAv* nf iluT vjuu* ilfcuMty i-vrrvwhrri*, it* rpfnwtiv*- 

i]ld**V Wif:llll tM> tiLtt >«llll>, Jlllt] thi-t<> WttllM Imi IkO irr- 

rvtvtrhil rffniiTloii, Itiitiln- >>|(lu>rirjil *'tiVM|i>|>»' whu-h 
niirrtiun l*' rhf *'urth it* in>t hU i»f ih** •■-■^inf ilvioirv. 
aiul thM rffrHctli-e hi'U'\ <if the .ku- varl^** wirh the 

ThcrM !»rt* tw<» tMtivef). ill tlit* lUilPlk vihirli iiilhrMte 
HKDiiist lilt* iiriirorin drn«i!>' of I lit* wIUM^-'phti-rt- : 'Mu* i5 
h;iriMti*'tnu prv*?iunp iiiiJ llif oilit^r i- i^rupt-ntdirr. 
1'nkh)>r no .if-V-tmiit of (cruivniliir-t* for (In* tiioiiif ti. 
f Ilk III:; ni' r- Is I i. r ■ m -•■ i ■ i r> m ii<'t riu pri'ST urv , I ht* 
ilt'iisit\ !■! •.ti'- It; ■tiiu rii>li-- i.'r '.'litiiMv iipwarvl irwu 
lilt* »iir£ai'«- t»E t til* rjkrih. -.it liiiii tin* rt*lriii''. iv*t imlr-x uf 
thf iur ilti)iiiii!(|ii-» npu'iir.l. Thi- Jiiuiiiii^tiHii,; of ihv 
rt'frurtiv** iniV\ nrtt iih**i[iitrly ^[^((^►rsitiiinl to thr 

Im- -.1 1 li' [irM[ I. u 1 11 Til 'lirt i-x.wM of tll-t' licn-i-y 

Thf rtr.-M!t*-iit,((' *• tif ii"r»nai r*'ffiu-i n.r» lit ttiM Mririhli 
r»-i:Mn|- UMiJiM'fatiirf. Iw tliar rh'T*- i-> h t'rinliMiI 
•lhtlhMiTi<»li tif tfillliTik'.iir-i:* iipMunl at ih*- ImT** nf ufi<t'll 
V:WH» K f.fr fV.Tv fi"! «-r ivv.'iil. A? th.- jiir i.'"f- 
CMilcr I he de<i-iiy iiH'nMl?-r-. t hi* tfti^h'iir^ Ih ti' ■■< i 
f \Ieiit III i->(Miij(iTiii't III*' clTei't of liurHUt?-Irk' |>r>'--Mrt-. 
Iml ii <|ufs iuft Jili'^r-i lu-r iln sM, Th*- ri-^uK r.i ili" 
H'>rtii.-i] rvfriu'linti m( tljt- Itriti^ti l-A-^ r- il.nt r-- i-^ :\ 
grii'titiiL (jittiiiiiit imi of ■.h'tisiit y .1 1> i . 



Iiin irrH«h)t%Uy iipw*rtl ut th** r»tf of 1 ;iiH» F. for or«ry 
fnot nf jthct'iit : in iitvM Hi-iTiiiri thu iliiniiiiition Is nrl- 
• lotu iiiort? fli.*-! ;0«'rir I;'|;M> urlt^thAit I, 4ij«j T.. hut 
III 'ttlit-r fl(ii].v<-- ii I- drirvr*-!!!, If th** tPiu|K>ri»Tnri* 
werr to fjll i*; a nn>r>- mpid rnit* thr- ^ir woiilil !«■ very 
niut'h more iiniriv uf iiiiironii ili'iitdty. iitnl tlmt wniiM 
ri'*iiU til a RiiialliT rurvaluo- nf r«y If tli*- f.^LI 
V.VTV til the rntc! of about l/W k\ for every Iwt of 
uK^Mit, it wcmUl nmmlt In ftba dmattr of tin air Iwlat^ 
iii*tf.>mi, and that* wvoM ba an tenwilrial nCrMlfou 

A ih.iri' f.iM nf t<<tii|k^r.ttiiri> •.till vr cI ! (m i-i 

fltv^^i t^iy uilh tt-M 1-1 iiit,-^*visy iir*r.*'i.;.'il iipw.ir.l lit 
Mirti a cawe (hf rvfi.icl n 'ii i*. kiiIi I li ■ In ;i* irut 1 v.- >a In f. 
hi (hf tiial w-' I'li'l fiinri.Tly rlif r.-ttni-^i'ia .-ai-.l 
to b<r porilivf. ' >li t Ii.< 111 h-r luttiil ii r!--*. 1 if if 11,51* r.^ 
1 iiT'" u: ■■•v.Tril i.-.tu-'t- i-iiiuij iliiii.ini r i. MI ji, .>,r -:t,'ii-t:>' 
IM iiSi'iM.ilLlJk'. I tif ril-' W 1: Ii r llf^ c-- i-l.i'lli !(>■ prf--f;il'-.[ 

liowuwikni tlifu lui-n* curVrM] , ui.d iii (Ih- •■Mn-ci-- 
<*iL*»» III which lhi» ri»i' nf iciiipcnil if upvi.iril j- ii" 'tii,- 
r*t4> of l,.''16 F. (or ovi-ry fi.'-i, t hi- v'n-vjir un- r-f \ :\r r.'iv 
n'oiiltl tn- tho ftniu<- .is ttnit of (in* ctri h. .ina 
cH>t^— wtiirh cT ■• iii^-v wiiiil.l n.-',-cr .ir u.i-1% 
ltH..]f— «v ».|immI.I l..'.ttil-io r.-.Miil.-r.-K' f. 
irioUt*. »inkpiy tw^jiiiw rlif ruy umii 
rliiuiiii*' rotiihitoii*! may .'ml ro mn 
til** <liMi-ity, Tht-re mrtrliT \»- n ^r-. 

n•l>^^t\r^\ pi n OTf^iti 'I'ntuni 1 if 
:tt,il liiiTi a 1 1 i mill ut ii iti i-f il-'ii-'tl. 



W'r iiiiiy coii*i't<T 
IrtyiTi* ; A* .1 nmf liT 
Itt\-i»r>i, hut It 1 1 -I 1 
rt»'i| til horiMJit.i. l-iw 
cicy ifi thf c.rtli ilfi 1 
triAl r*'t rtii'i I' • \ . • i i 

T*Trt»tfUil rffCH-i-ItiMi «nuli| 

110 hplitTtcity. nitil It- t-tirfa*""' ■ 
jihow >Mii Itt-re n illr*^:rani ri'pi> 
*»f the itiiioHplicrf. Hit'*, nH'Sivh 
f.ikeii t>y ;i ra>' <>f lii .'it ri- ii 1 
(►f •»iH'fi ail attUM^ji 
tli^ljinl from it 1' 
IJiif* : Snpp"- iri I : 
upwiir<l. .»n I - ip > 
chifiii'f at ti •■'-rl;ii 
pom;; I r- .111 /, in -i:: 11 
It *mmk1' 



Ii. M^li. 



it It »in;ttt iMii>. 
illV Mki'ltllM thf (■ 

'ui\ »'iKr If tl.i' 



ti p.f 



>1" 



. fi- 



.0,.. I 

si Mnt^- 
r jKHtli 



OrJiW I: ft ! I 

lar.i 

t.-^rii 



p, r I,: 111 'n.-o-iljilly 
' p ii :i ift Cakfii in 

,11.- .1 ij--i i- al dirfM'tioii 
u I- --cii Kk liiictl at ill' 
■.ti I'iH- i.oriiiikl, A.t it 1% 
iHT which i> if^ (Ji'uw, 
iinl, ami. thi*ri f-fri'. tljcr** 



Wtittlil a ^LI(^■■'>»:1'l'' hi-iiihiit; iiwity front ttif iioriiuil 
at tNii'h hiViT, iititil thiully th4t r^v woiilil Mrriv«> at tin- 
hL|(li4-*>i i>tiiiit lit thf tliiiifr.^m. liifn, if 11 wt>ri' to pa>M 
()'>M'iiwjiril. It u'oulil t*»' )k.%»>.liLif frioiii a nifihiiiii of 
o-rtjtjfi il.'ii»ity to oiiitof icft'Hffr (li'ii*iry, uti>l il wonlii 
ft]>prit;ti*l) I tkf MiiruM' at fai'ti -iirrac*' of M-|JL'irittl«>u of 
Iht? lio'tlii*. ai>'l. ttH't-ffni-f. it* imtli wiiuM h.- a rnrwtl 
|«irli |>f*»i*|jfliiir 'I nM-a-i it> <lio» iiu'ar*), A n*y of ll^'hr 
whi acf(laH> lak^' ■'••tii-' - ifli pgitli. tKH-aii'-c tiy ciirviiifc; 
upwan) it («kfH llif path uhii'li it can paM ovtr In thf 
le.t-I liiiif. 

(Icnfrallv. a ray of liij-ht lak«~^ the ttiiuiiniiin path a-* 

n'jittnli* (iiiH*. ai^il it f^mml to <'iirvL» up into the 

layer!. ..f air which ar«- uf h-.» .h iiHitv, t^^-i aii-..- il can j 1^^;^^ diittc^ abiJMl. f lieM* lieiiip MIMewllAt MlMd lu 
travpr*!- fiiLMu with KTi.'*t.T v^l.K^uy. U i-> mi|K>rt;iiit ^ .^rd«-r to rw!a|W the periodical iciumUtilHM oT tiM Nile. 

athI llwefrect lo au observer » thrnA of a DQiuber of 
r.\ mhI riUiiffmi in tbe midiitof what ait^wan* lo be an 



III -II..! 

pp--'i.r 
ihil 
At^aiii, 

:lt> r iliktritiiitloii of 
liiiil tiM> ill ih'tihlty 

li;jtl.iM;IIIM ^f.'ft-'fy. 
tip'Ai^-il til w l.h U 
n riir|.it|-. hil.'i-'iif. 
ml |j -.vilti 'lir- i:u:iciivitW!» pm-cJuU'd toward ^lir- >lf;[-<-f 

.-.M.iUon \iiT*' rfiiiiiifratr^l coti'-lii-iun-^, ri- 
r,-*trijU rtifrnrlion iii Ih*- pl.iici-' •>'. intlia, 
'h>' 4'»tit-nitiflti* in-ii ol.-.'r\iit ••lit fit till- 
.1 T Wulkfr, It 1: iiiri.urlv miiwtIu 
f tiM'Urwit Triironoui t r.i-til ^ll'^■^■y of dnha, 
■'t ir ikp|H>ar«>il tli*t th.' i-i r. 11 Ki-.'.»ii<'f'. nuuuly 
■»*rr»'*iriMl r»-fr.*j*i]iiii 'M ti- r.i 4>r>it'r of iju 
j*(>r;aiu-*» j*h fulliiUM: i;ii Tlif tKiw of thf day, rJ\ ihv 
ti'iiiperarurc, 1^1 tln-H'-iKXTf of tht>»ky. whfidvr clomly 
or 'iiin»hiii»'. atnl i ll thf hutiildiTy of ifii- uir, | 

Before iwiKH-e-liim to the next jMirt <it iii\ suhj^-ci. I 
uill tiietilioii the well known eace <'f «htniti»t)ijlral r»- 
fnu'tiuri— Ih<* oirvtiiiintaiire thai 4luriiii; a total erli(»fe 
of I lie tiMKMi the «'h4>le Jink <>i tile mimii iK not ohneure*!, 
the fart hr-iitf; that the myn of the mlii in piunini; 
ilmmjrti thr attuuyphert! of the earth are refrncleii 
toHiinl th*' iionnal, ami in tfi.^t way lutuw \ig\it dtw^ 
ir<'C ti|ton th«' xtirfaii' of tlui ii)iM>n. 

1 <?oiiio now to that elft-^t «>f I'xtrArinlinary refrjirtlort 
vrliii-h nK>r*> ex^H^LaUy tvrMM>d iiilniirv, ami which 
wa^ th-^t tioticNil. »o far aw vo kiiow. by tli« Preneh 
aniiy iuhl«r .Napiileon. TIh> coiwlltlfmif ftiVorAbl* CO 
tiiiruLN' iir>- )C>'i'erally a V«ry hoi tiUII hIM) a MUMly ftOiL, 

Mhieh hvrxMu*^ very hof uiMler tlH» kiflUMiw of tbe 
-oti. and an alnnMl COl«l Alwetice of Wind. UodCT lh«se 
oirriiiiiiiaiiceis ifwre u tut eitrnonllnary amount of 
iH-j^'alive rvfnustioii, Ihe rayn are v^-ry luiicli cnr\'ed, 
and the eoiieavit^ is preatetited nitward. An illuMra' 
tiou whiL'li i% faniiUar to ■rerrbody, IwcauMi it oecum 
in niaJiy iHiok.t on phyateH, m that hk wbieb the ob- 
KiTTer ^wen the Cop ut a tree by mean* of a neiratirWy 
curred ray, and it acGordin^lv npp«*nr« to him to b* in 
thedinwuon of tk* lanieent loii t-ra) when* it entem 
Cbaeye: the oilier paint* in the tr4*e he in niher 
dinwtinnn. and aJtnffvthrr tlii» treo appear* uith an m 
vertk^l iinii^i* ti«»|nw it, Not only wj, hiii whrre tln're 
lA it wry oh'ur »ky tlwt alM» u refrartMl dnu-n, m> th/it 
tlw tr«« a|«p«af« III Um ittMsC of an inverted inmt;** 
Ch»aky» WOlvh bMWMyiUMbtbvapp^ratio- of wat^r 
Thfo pheCMNuenon U rtrf MMliluoDln K|j;ypt. In K^yoi 
(ln*re fa very often n fcreat quantfiy of MOd wlib 



l«» iioti^s- thii"" .1 niv -rf li^^'lit always pre:«eut^ tim 
ravit V towar ■. I i.* i-i r 1 ivi r« ; and there i» another 
pniieiple, thtit t M 1' I Hi: 1 -I iMirvai iiw Krt iUv ray , i. e , 
th*> total he^niiuiiK* thut tlii-fe u in tlu> ray over a fClTen 
ifu^'ih of r^y, to ilireetly prc»ponln«iil to th4> rac« at 
witu-ii the ■{•'itoity cbantfim aloiijf ttM> norinjtl to she dl- 
r»clK>n of (he ray. Fbr liM>tnn'*e. if we i«ke a viirrlcnl 
UHiai, tbeOoniMllOtta»dlreetfti>nof the rav i>t hor<?y>n 



tat aod(bc4«lilM»tihaDireurdenbify ill that hori/oti- | 
tal dIrMClon, and aoeordinicly there id no tx-inDni; of 
the ray ; if, un the OtIwr baiKl« tbepriieral direeiton <if 
tbe ray is horiontal. llw Uornial to tbe my in vertii'ul. 
and (tiuc ir< the direetiim aUHisc which tlMfre»laai.buuBi 
ehn.D>;e of df ii*>ily. aiLii. tlierefore. iu that OWHiyoa WiK 
fSvt iimtiniuiu hcndiiit;. We get, tlNtn, tlie tiTo ohnmi: 
wb«n tbe ray ui vertical tbera no bMtdiaBvnocdimM 
tUfa; wIm tbv rajr i* horiiiufital jvm gft nnuihiMim 
•arvatar* ; and for Inltraiadlata diracttoiia yoa ivit In* 
t«rn«llai« aroonnte of ovrYatnr*. 

I VIM Ant ltd to look Into tbb sabjiwt by oon«ld«ra- 
ttolM whieb ari«0 In diMVMlnir oertatn qoe^ttoiM rn- 
epevtlnir artUiery Drina;. and I pPOiMm* in irivi» yon 
MMiie rexiiltx whieh I luive Obtained lu order [•> ilioiv 
The eff^'t of fefrtii'tlon upon artillery Are. A unle ou 
the eMrih'!) t*KttU*ee suhlenda at the eenler of iIm earth 
ail aii>;le c»f nb^iut 92'; (be refnuHion will have a 
nieian aii^le ttf abool4', a nuiihuuni value ol aliout 
S>|*, anil a masiniiua value of about H'; ami takin«^ a 
nill0» Of tItPB* tallfli tbrite valnm of thtr refmetion 
w««ld bnum iV, aboat H^, and about at* mpertively : 
moA vwvy oueptionatly tb» Ptfrnation wvald amount to 
aboat I IV. Tb* uieaniiw of tlllt» bl TWrd to f^rxn 
Ittfy fli*. I* that itaking tbtoOBBtptmial aOMNIBt of rt> 
mMtloDk It th9 tanoent v^ibto of lb* gwi mre laid 
ttmo an obifvt at that dMueei thay wonid b» really 
hM at an Wwattoo r 19* too iiiMb. Md MnuMtloo for 



enurnuMic lake. Tba IIIuimhi Ik raerra»ed by two etr 
cuiustanaH : Fifirts tbat by maKMi of tbe irreai heat of 
tlw faitd thvr* Ii a eonsldarable convection of heat4Ml 
air upward, wbleb ^ve« tho air that peculiar rtnphnt; 
Apv*AanuiAf). tMltMlllg tbe refracted »kv to look like 
I rnnied wiuert and eteoiMi. that tbe leeoeral dtrvotinn 



f the- ray b v«y ilMUar to tbat of a ray reAecteil by a 
. . ... 1^ Thlepne 



hori: 

iiotiienOB 



pfidne 
~iB||tena, and 



of 1 iid% Id the low-lyinr f«B diiMeli of 81 
on HiomnRle raniprs at Lydd. 

Qtie terv curious t hiny aboat inirage i» ttttt ItdNMai 
fen annon upon tlui ixadtion of the ««• ; a Ibtr ibehi 
la tPO blight of the eye may make ell tbe difference. 



„ Lt of the eye 
t fmnaadlir myiielf. on the iilaiua of India, obeerrinfc a 
mlrace which waa only eeMent whim I was at a par- 
tienlar belirbt : there vras only a vertical ipaen of two 
or three tnehen In which the effect eonld be natD, ma 
tliat tlioM pbeooueaa may easily wwapv notice. A 
f^nmilv tffnit may MMUetlinM l>e oheprved at a par 



t!>e target wan ft-^-n in the HhajMf of n wedffe, wMiirthiiiK' 
like tlie Hh4i|K' of tlo- Vfrrjral n^-rtton of thr- n-^iiig 
ira-t?!*, I have iIim-hh'*—^! it .- nititter with )tiiv.*a>ifitH, 
ant.l -.oiiie airree willi lU'- i t:' ..tlier p)>y>.ici>t« of not^ 
do iiMi ufet-pt the ri plana t um u ji 1 -li I h.-.Vf i-n.-n 

i now ua-- oil t4i aii'iliu-r pfirt i.[ lu-i- . ih). r -tlilcb 
i-* cnlled " UKMiitu;;." i>i»iu[it j-r-- iir.> -.uj to 
■ Nwdij " w lien tliev apiwar in powiHiin- mu -li lit_-t>er 
than llirir uetiial po*ttiouv. tiiAt i» fo^a>. wht-ii ltii,ii:''?< 
I'f thrill up[»'--:Lr cN-itnUiTiiltly rat-'-^l nlH'Ve llu-tr Ir'le 
pM^ilsol^^ J'he f(I»reT«- i-f lirMiuri^* ar*' V. rv exlraor 

»ri.-, -iLil I ll.-^ 



M>ni^ >.ll't' 

pi. |i;*r, il from ►■X.-*inple*. 
\V'||.iii|;| >'■(.!, -b)-, who Wt-u! 
-h p tic ■" Hanii. " to Iii- lir- 

r|].'»f»rfuir of I";';*. Tli- iV-t 
•r-M-ral Urtfe. irre>nila'" v 'linpi 
i'i»t|-.f \.'ry Uim>U.il d;*-!::!.!!! 
ir.tM- f lo (piilr reiiiit.-k.il'l' 
^rm-r ii i:i> I Ii the - 1, 1] r |i. 1 ■ 
w.is -pi.K. 1.1,1 ot M^-I.r ,,in 
Th-'r-' . I - . At fill r. 1 11; 'K > v . r- n 

;0.:i.Ili-..-k - -it M*.' '.'.■1.- -iLt H-rt I, I 
• it H >M.---.'ll-.ll.| -I ;i|l.' 1 -Ml 



. U 



I ortinuiHi 
effeet,* i»t' 
.'ittne for 
drawinK*. 



II winrh I 
ri.r.it .| \>y I 'oimiiiiielrr 
III- t ti I ri I v.iyatfe III his 
U'l [ aIh i' ll-^herv III 
t V \'--^ ■« iiit'Kl-lt >. 

ii-i \-<-ri.--- ■.' Iii.'li iiiti*' 
1 1- 1 .( iL 1 .jiy. and 

rr-i'-.il ■u-il l.irt--ral r.-- 
.<■<■ ^^n}^^^•-> ji-^ wiikrh 
iM-yoiid Die horlfoii. 
I nink'xIl^i'aMott . !>ninll 
I 1 n'-^i ffij'-M- "'HU'^Hllie* 
Ii,i-. |.- '|..- av 
.'. n.A.'.j 't>-- : Ml i.ll II I -■- t|,. r.- ,Tpr,iri-.l 
- I Iff *.iiMi pnljiic r*liUt'f-4. fti.jrt--, t If., and 
.■r ^.^.ll> hialew in liif hi^ik that lhei»<> 
t* > ■ 1 I-' in" I V rhant^tifc:. ami Wen- never the 
two l6iUiU!e» t^isrethif'r T^h- lir»l rtf tlieM> 
w*ij»*h v<ni ituw nil '^li'- ■[■•I'll ►hoiAi-»l a 



4-uri<»ii« invertf^i tinat^f of a slop iii tin- "ky. rjii>ed eon 
)>|i|ernhi\ alMive the hori/on : that ►■liio W;»«. tli>>l.int 
liiat It iN>iUti iior («■ *., i( uilh a )M>wi-rIni le li"-n ,|^«- 
l liirili^' t h<' < 'riliii itii War .dik-TS^T^. on one •M-eii>'ion. 
Kjiw the V, liole of rlie llriti*li ll^-*'! in\< rieil at a ■■■•iiHid- 

erat^le het^'ht, Ati 1 1 Kl -T 1 .4 T t« >h of Whii-h ap1*ealv^l III 
The lllil»ime.l |/»Mloii .\t'w. al Idf I iru- Sotne % cr\' 

iiit^rt-^niiir I'jo-'* ^('Ff t-.-fiinU-il lo |ir \ ii.n-. in i)ie 
Hak-iian l.-tnre<Kf 1 f,.;^, i i:.,.r, .i.- t ji e U.o.il Swrie- 
IV, Koiii*' nf whieli ar*' ll■■|^Il*■!tt^-l iii Ilie - inTi-e . liii;* 
t<[j<le» lie rflliarkx tipitli thexe eiirtoii- pli^tioilieria 
(hat he Ihink» that in ea-^-^ <»f i.atioM.iJ enM*r;;''i un e»-r- 
luttt peonle •.hmild I-e lold off w ii h f ' 1 o In* -k 

out for llie enemy V *liip«<, afinl to ^an lithr- hi-rr/.i:! lo 
*M* if I iiey eoiiKi t-lele^'t ^iiy .thi|f« liwnijint; I»r. \*iin'e 
mention* another reuuirkahle in>Iani'\- in whieli In- ■*aw 
|)i>Ter t 'iL^tU* frimi ItauLHfAte. at a piint from whiek 
title n hoh* of the keep ol the iM>t U- ran not !>•■ >eeiK i 
four inrretn only b**inK tiHthh-, 

The iiioht eiiVloiih ejo-e of tut.-i.^l r^ffm'lhHi that I 
lirtve ti^'ii ahle to dueovt r uiv*. .Ji-»>rv«i] ai ih'n*'va. (n 
l^^l*', hy M ,lnr|n»^ A luirk v/^h >>><ti Mppfoarhhiir tMl 
tbe M( t»ank o( ili>< lake, a'o! at theMinie ihnenn iiu 
rnreiif tl»e sailM wa» ol»*e/v«l nUtve the watrr. whieh. 
ioiitnU of foltuwini; ih** •llteettoii of the iMrk. Heimi- 
nled from It and apnearHl to appruacb tienevit hy ilie 
right bank of tbe lake. tl>e iiuaice niovii u' fnan east 
to west while tbe bark luoved from north to soaih. 
Thi* eaj« wait brouglit to the notiee tif Biut. tito 
phy»ieist. ajHl he. In ooe of the ■cienlllh! Journalik 
Stmv* a Ter>* lonjr eiplanntion. He came to the ommIh* 
iiton, frmu ibegrc^craphical fralunn, and clbualoJcucy. 
aiHl thedlrerti«»n in wliieli the snnV rnvit were frntmu 
at th«i time of the obttervation. iliat tlMre wmild be 
eonwidernble lateral diffen^nee In the leniperniiiro - 
(piite eolRcivUt to produce thin piienoua-uon •>! Uteral 
refraettoo. 

Another eueof ontioae refraction luu* t^fn noneed 
hy ni^ny pwMrie I iMveeeea It ntyself.parttr iiUriv on 
tii- oiKvot of Norway. T/iw hiiMiiiMHl theextrviuity of 
heudlaiido. or point i< forininc an actit^ aiiicle uiik the 
horizon of the hea. and vieucd fnnu a di»>iaiioe lityulMl 
it. ap}>ear elevated alK>ve it. with uu oim'Ii «|ia0O be* 
lueiMi the laud aud Ma. tlie effect ueluK Pttipor- 
tionul to tba aumat of efapontiott taking plaea at 
the ftiirfatre. 

I'atu Mor|ptna is a name irlven to an optical pbeuoin* 
ennn »'iiuetiiiir« seen in tbe Straita of Ueiaioa, Iwtween 
p^ieilv and the Italuin eoaai. Minaai May*: 

" W)*eu tho riwinie *iin iiliineit from that point wbaao* 
jt«. ineiiU'fit rny fornu an anifle of about 4S*oa tb# 
or Ketfglo. and tbe hrlitht »urr««ie til the water l» 
not vUstamd attber by Wllld or eurn*nt. till* Mpertator 

heioK iiilaoid on an tinwimw nf tiw* citv with biM hark to 
theeiiD and hbtiottallioeea. on a wndden tliere ai^ 
piiar In tbo water variotv tunltlnlied objects, namely 
aaailMrlMe Mriee of p<huteia,ai«bee. eentlee^ coloinna, 
tewMik iialaoM with oaldonlef and windnwa^j^»lleyft of 



a with baidi and ttDOka, ato., la tMr aaia- 
aad proper action, paMOff lapMly la rao- 
mg the eorfaoe no Mbff aa tb» abo f O'iaea 



tioned eauaes exist. If. in addition, the atatoapbeia 
higtily iinprrffnated with va|ior and dMiiO asbalktlaM 
not previously dispem*d hy the eotioa ol tbe wbid and 
wave*, or iwirefled bv tbe hui— in tbto vapor, aa In a 
curtail*, to a height or 94 or SI feet, and nearly down to 
the tea. the okmerver mch tbe mime objertn. not only re* 
fleeted fmni Che tea, hot hkew-i*<(> in the air, ihouich 



GD ttirotifb au angle of I' 18^. Tkait it not a wry 
ponaat naiUir fiaia an artiflerbfe point of view, 
benaaao faai out only fan laid proiieriy u* within 
abnat S*. 

Tbere ie aleo tbe qnaetlon of deteruunm^ tiju nuiffe. 
Tbat can be dftne fmm an elevation by an iiwtrumant 
oalled 1 il" ilenreiudon rangexflnder. If we take tlie range 
ot an oi*jet,n by meaneof thielnetniineottlieterfiMtrlal 
refraetioD would glvie a longer laitflo Ibaa wo oaabt to 
bave. and tho aioewafy'oocf»o tlon woalidltttowh tbe 
fuuod mi^ice. 

I now 0"iiie t*t other that may pre*enl itietu- 
■elven in tbe derihlty of the air. Tbe ca»e tlmt we have 
euoMdered already ht that of tbe tempaialure dimiuish- 



tieular8potoUtbe«Mlth«>a»t.andvery likely at other 1^8 dbtlnct. La^tly. Il the Air tK> hazy and ullghtly 
(daoM; wben tti« wave* ofMue lo^on to a very hotUn^Mtne and dewy, the oP>«-et> a]>iH:ar onlyat the4ea 



beach, if you place theefewttbinaboota foot from the 
ftruund aud lo<>k pamllei In Ibo Wave flrontA. yoo can 
see an image ut the wave two or thtve feet a)M>ve tbe 
real wave. This iimy coneeivably arine in lhi*i way: 
The wave may liriiiff in »onicc»1d air, and if tlie wind 
were hlowini; a little niT the hiuitcd Itrarh there miirht 
he Hkiiui heAted air hronsht in a* a layer above that 
i-old air; tliAt would (tlve tlint rapklly dliuinisbin^ 
deiihitv n|)ward wliivh fflTe* a ray with couMderatiJe 
enrvatnre aii<i with f^uDoavttar ptowated downward, 

and noiil.l certainly neaob Uk aa iMMgt Of tlW Wav« 

ahoVe the real wave. 

I -ti'iiiM like lo luention H rji;ie of rermetir>n ofm^rved 
on r li.- illtTv raiiKen at L\>ld. wiiirli har* iflven ri»e 

I'l .ii.iih- ■:vtii!r(tvrr»v. An ftifHeer wa» flrin;: on a hot, 
Mil:r'. 'Lti'>', iiir.i: .lu i<r<lniii[v Mavtiii Hjtirhlne truii at a 
Iur.:.-! uti.iiit flu.* yards J.l^t.ult. :ii.ii w- ilie Urintr we»il 
»in t.r '.*w a ^Teiir uii)^-.- *hap. ii j;iip in the top of t,he 

tafk'^f :iii.l II- n t;li: rli.i: tt.e Ii.mI ..f hiiil.-lf' t.ad 

hcar*'ii 1 1-1 IV d ;i piirr r ,f tin* ' nrt;. t To tk>t ocii>hi;ierjf . 
lioni'i'tr. hvh I he riruij; i>Mi--' -i rlit- i:)([i i:'.*.ip|if,ire.I. 

■11. 1 1 r I tariret api.ienred inr>i'-t .«it 1 1 nztiiiiMi.i^'. I 
inn;: IM- "hi" tu Ite nil effect of n.li^t,.' I ron.-luit^- ihul 
kjriij o*er Ihe (flili Itipi'U'h r|,.. t....*:.'il 

lAiy'.f. -A li,L';i niit.'vl a lof.liiuu < if 
pT«ari| : he w-^h mU-^t v- 
tlM lancet ibruugb iblft 



11. 

rimnij fn ui 
(jraduall) nf. r'-.:i>uju 'i'-ii-if) 
ing the up|Mir |«ortiuji of 



■I m t 



iGMibtyaiaJirP'A*] 



„ ,. , __ itmiUKU tni» - 

nmdiam. and llmva no doabt tbat tbat aaand Dflgar Ie pefOAtlblo teliaalloa. Agn4n. Wolkuton kiokol 
tivonflhieiion,biBdk«tfatiiiif«iotbiiit1b»tkjabofa aloiif AliorfmlalpiMeCgkiiiii^ 



urface. lait with firiAiUBtic color*." 
lie eti.Ieuvon) t I prcive that they are repreeentat lone 
of ohjiH'tn oil the twocwuta llefuiiPhlers (be neaaii In- 
clLnrtl i<|>ef'ohnii. on nrr>Mtnl of the rnfti^ eurretit which 
moM throutrh the -trails, and divided into different 
platieii hy eonlrarv e^hlten, bihI be avcribei) tbe aerial 
iiiorpana to the re/roetive and reflective power of mat- 
ter iiiikpended hi the air. 

lAvtky, I would mention tlie expcriineuta of IVoUaa* 
ton u|>>'in the *.uh>4>ei <d re fraction and miraea Pint, 
\tt* ^VH, iht>>a *<pi'^''*' ^'i>d oontalDlng a little clear 
xtrup |>iic an etpial <tiiatiiity of water. In anch a way 
ttuit It th^Mtf without iniiiht:. and after a lilll*^ time, 
hy lantual |>»'tietration. ymi m-.i <'ffe(*t*. If you view 
timait'h the Mrup a eard wUh a wrlti«**n w«r»l n|M>ii 
ir \.Mi «^ it. nnd aluo al-n.' it an |iivert*s| and 
rr" t iiii i^re of the natiie. Thai i- t >' i>-r in whieh ll»e 
deiiBtty diinini-^lu'K iipwanL uti'L the ra>' hart itn 4:011- 
cavity preiM*ntei.l d' '"A n" aril Then, alKrVe Ihe water, 
he nliiewl rrelifleil ^ptrit-. of wine, when Ihe inverted 
ana 4'Pi'et mja*?*"^ vi .■r<- r^e«-ij l>eli>». ttiew appeamnoe* 
i> mr iiiiai ut iii.y tu .nr* an. i i-'v r :i ,i[iy», nuil he '■iirriril 
iitii hi iJiilur e vpt r in: fjtr* -A 1 1 :i ut- r a: .:i|T-:Tc;iI :e:i:.: >t 
i^'liirev Kvft > hi ..I V ku-. w..- the i'\[.< rniH-nt u;t!ia ifl 
tii-t iKi-..'t Tfi-.-iT. t-iif iiHTii*."' l an he wen Ity lo.i*i- 
i"*; Jiliififc- Oil' ^.tirtir-' -if a r»Ml li ii poker, iield .-^i .1 dl*- 
tauoe ut atKHita foot from a vlie^t of paiier, wlicn there 

Wol 



Digitized by Google 



1 



1931.S 



SCIENTIFIC AMKUICAN SUPPLEMENT, No. 1205. 



FKnBrART 4, 189a. 



«lhtr-r. Jiml a iMitt np|w*;ir»^) liM>htiitAiK>iiiiKlv- ii|mui the 
oii|H)*>ttf «m1I At All 4'l<'VAth«ii *ti Imlf H \Uirrci-, tim 
vht'ri ttrlttL' line to t)t4* ci'UI cjiUM'il tiy tli»» ♦'VA|inn»ti«»a 
of the vtiUiil*' IU|Ul<l. KifiAlly Krvn».ti-r *lmn<*il thiit 
Jill tlif> nlitiHMiit'tin of iiriiiMml r«>rmi-it4»ii ntii;lit tx^ r>l» 
m-n-isil liy iK^MIiitra li«'iif»^l inm over n ni«»*. wim-r 
hnunilotl Itv pitrnlWl (ilnttr* tif tclitM. aiMl tiketi nuhntl 
tiitinjr A iiiM body Utr tliv tiul iruo. 

IRON PRODUCTION DUKINO FDRTY 

laarrennt kunrof thv HiiiMiii of tl»e AuM<rtcdin Iron 
Aiul St«wl AiiMteiAtiiMi, Junifft M. Hwaiik refeni lo n 
piNtplH'i'V iiuuli* by Abrntu N. H«?wi(t. \V«* rrprMluc4- 
IIh* HiiU'V III iiii»-Vium in full : 

Inn |iA|M*r whii'li vr** Imil thi^ hnnnr ta pn^pjirt* for the 
l!nlt»'"I SratM* iii>n|uuicitl Survey ia*t yi>*f on "Th** 
Atm-ni'iui ami bV>fi'iicii Irim TriMlnN In IHiV;.'* tiM* worMV 
prutluiMioii (if piir lr»'ti »t tbrvn* w Ulfty M<parjitetl p«*l- 
(hU ill lilt* ]ii»t half of the pTc^ifiK oeuoiry wa* sCAttotI* 
callv y^ivt'ii «•« folkiWp* : 

On Kfbriiiiry 31. \<i^. th«* Hun. Abrniii 9. Hewitt, 
tbfn plain \lr. Ilewitl. mui n (MfN'r tKrforr t)i4* Aiueri' 
CHit 4{oi^rKpliM'-iil anil Stiitl»tu>Al S<.irit>tr, ul Now Yc»rk, 
"(III til** HtiitUticK niiil 1ii>oi;rAphr nf 'tli<> PriMhidhm 
ul Ifuri." Ill wliirh. f»<r (h*> t\r%t tlmt*. tt* fj«r a* wi» a«« 
iiiforinirtl. Hik mcfmpt wa»> iiinib- tn ii>i'i*rtaln tli*> w<irUl'i> 
prvHlueitoii of piteitmi. Mr, Hewitt wti* t-xiiii|M*ll*-il t4> 
evitiiiiMt^ tlic iknHjiktMloti ft •■•-vtral otMi»itrl*'>. but th*^ 
tutnl pntiliKTtli.111 wbh'b he •ibiauit*<l fitr the uorhl wttn 
Mubitaatially curiwt. He fuund timl tlie i4»tiil prti- 
diirtion in XiM. furl y three yeiirs air<». whn. in niuiwl 
itiiiulMTs. 7,0O0.0t)O f^niMt t(His. timtt Kri'aitr* |>«'rM*iit- 
Kite of thp'toloJ priNhiclion u(»i>n[>xiiiiale\l 5il per cent., 
wlilli* thAt at th« UnitiMt State* won leM thait 1& ])er 
wht. 

Twenty yeAr« ttgo. In arprU'Wof tlio Iron An<l Mo*-! 
rxhibilH At lUe UiilvergHl Kx|Mi*.ttton At Pftrin In llQH. 
wc tuntleaii Attempt li> abt'errHtn the worlilV prothiPtUm 
of pitr iron in Ihtit year. aikI the flirures t)M*n i*iillateil 
fn>iii Ihr lji*Mt Available M>iim*^ we tiuliMipienll^' revlH- 
ril Aiul priiite^l in nur iinnual re|M»r( for l^?<ii. J'lie re 
•nltM llwn obtAiiird we now rvpriHliiri* U'low. incliiilinv 
tluf p«rr«ntai;4! of prcitliiriton l»> rucb ctHintry. (lru^> 
tonii an^ it«Nl for<tmt Hritain nml the ti^niCiH] States 
aiiit int^trW Khm (or all other iHiunlrirs. Our flf^ire<> 
i^how that th** worUl'K prcKlurtion of pj|C iron junt dmi- 
bknl from l^irh"! to 

Qm* llritaln nAnmi 44-71 

riHf4l •lliitr* t.«i|.>l» ln l3 

ikwauny mdI LoMtDtnrR s;u7.nii iaiM 

mun. i.Ki.:r;i iiiiir 

|b%tiiin MMUrt iltU 

A»>«m antl llnmn ... :iiH 

ttmmim <i: Jri 

Sitrilm MHivrf 

8mlD nui*i M n 

HjIt « 'III 

otfatv luaMrit* Iftuaif ("M 

TtMti .... 14.tti.IT4 UUW 

It will Ik> mcvn that Orenl Britain inude -H'Tf |wr 
rent, of the worhl'n priMltirllon of piir Iron tu and 
that the riiKeil Stiite^ tii.H'b' tu rt per i .-iif . iin .jl Itn 
tain n^ainitif? her Iraderxliin of ISvS and altu<wt rrlnin 
liifC hrr larire pereeutiu^ of iirxidiietiiTn iti that )ear. 
wUkU> tb« fierpentatre of the I'ltitrd statnt in IH7b v a* 
altiMMt the *aiue a>i in KiA. and a very Utvr |Mfrretitaf?r- 
it waj>, (leruumy and I^ix«*inbiir|; itiakiuf[ aliuivt lu^ 
liiiteb pijj iprm in IhTH an the Triited Slati*. 

We ni»w preM>nt a tabk Nhowlnir the worldV pmdar- 
lion of p>ic Iriin hi IW7. or Iti the iiio«ir receiti ywir fur 
which HiHtt>>tH'M are avafUible. ci>Hiplle«l in nMml in- 
Hlaiieett frrnu oineial data, the uiiolllrial n»nire» ap 
pHMUsbitJi; alHohile aeciirapy. To4t» are usr^l a*i In the 
preee^liiii; table. The flfpirev rIk>w that the worMV 
protluetion of |>i|^ iron nu>n* than doubUHl fruni IM?^ to 

C'«ttiililt«. Ycsr. Tiiti*. Nm«a«iic. 

lifwtl IMIjiili ,., ..... ..,,|fi7 I>I4» 

FniTrw MVt 4.4:%I43| T-.%i 

»-tevtin vv; iMi.Tau s-ii 

.\ii*trlAaut UuiuokTf IMU LtlMKf 

HtM^ t>o; i,*nsti:i A«r 

, Mfrnlfli „ ... IMC I in 

ntmin . . w er.Kv (lut 

Ittly WW K»n (TIB 

cwia IM u.:m u-u 

Uilitr oiBMlte . IOjMi fr» 

T«*ti . .... .. . encm v»\t% 

Thelabte hIiuwh that in |S!»7 Dm* I'niliil St u(e» pr»- 
dturett 30'30 per <>ei)l. of this world'* proiJuctifHi of pit; 
in>n, whil<? Unrut Hrilalti's nhan^ of tlie total prcHjuc 
tloii of pit; in)u wiu ffli per cent., Chc^ iriiilnl StAt*->~ 
iMvlnfC |iiL*!tei| ftiitect lx>( to t]H» (rout a» a [trotinrer mT 
plir In^m. Itreai Itrltain tAkinie mmnhuI jilairNi in itn prt> 
dnulloii. The relative (m^THH) of the Uiitr*Ht Siatei* (rt 
the prxjdUi'don of pli: Iron will be fully niHliktainvd li> 
lt<Otl 

RecApitiilalirjtr (be worhru prod(iL*tfc<Hi of (hit iroti ar 
tlw* three |>eri<HU u»ent>i>ntHl b1m»v<— tiatnelv. IKU, liSTx. 
aiid 1 NUT we have the«e renuh^: I*«-V1. 7.4HNI,0(KI ton*. 
lt<Q4. I4.»i-J.i:4 iiiu«: |Mll7. :iau;i;.41H> touk. We will 

iH*w ii(iAre theM> re?irjltA nith mhua reiiiarkAble pr>' 

dictiittiti made t>y Mr, H«^wlit In IiIk Ai)dr*'w above t*- 
ferr>Hl lo. 

]jiM>kinif Iwrkwurd over the world - iron hi«torv dur 
iiie the evntury prfee^hn;; liia aiMre^. Mr. Ilewiir 
rrjieheil the eonehisiitii that the future [mjduetiaii •! 
pttf iruti luijrhl be e.t(KM!le>4l t4» double ohm in yeiir« 
<«xeept from IW^ to lf)l5. with the followine re&iiU^ 
Ih;.*!, 14.UM).M«) (on^ : 1*iti.V ^.ikAi.tNM tiinii: fJI-V I^.IMHi. 

UHltoii). : IU-Vj. IHl.tHJMHlO t<Mi* : ]llVt, I1K;JN»I>.(MK> ton*< 

Mr Hewltt M pr«Ml»rtinn that tlu- w<»rld would ttiake 
||.r^ii.ii« totv«Mr pttc Imn In Ih7.> w;t». practjeally %erl 
Itfl. altlioimh our HtntMteH nhow (hat it wan nut until 
1-1 I bat like priHlucI ion rearhtnl t4.'Ji)'M7l toiiK. lint 
il will itv nMueinlMfred (lint Ihe fHTi<Ml frtmi l<*;:^ to [ff7>4 
wii« oiif of ahnost cotuplete »tiu;nntioii in the wfirhlV 
iron and oteel indii«lri''v m> that, if Ihe »tatt*tieM of Ihe 
ikrodnelion of pi*; iron lu allVnuntHw ui werv- ffiven. 
it would Ih* f4>iin<l that the priH)ii«rloii in th:kt vear wai^ 
%ery |lir|«* »lM»rt ol iIiaI M I^TH The MiatMlev nf the 
wi.rlil'- three i*re:it piu Iron ptodueent In and iw"'* 
we irtve Ik-Iow |i»t^o%e Mie iieruracy of thin »tiifenieril. 
aii-tl Ih-'y uPe nil (bat ii i*- neo*»*tary for lo tfiv**: 
(Jrc.il Hrilain. |h7*i. ton» : |k:>*. ((.it-ii. toik» ; 

tuil««i »lat««, 18741, t«wii ; ll$7t^ a,3UI,3i:i tuua; 



lierniany and l.iu.-mbiin:. l''7.\ 'J.OJU.-W I<hi« ; Ih;k ' 
?.ll7.im totiH. Th»^e hifiirin uliow verv lillle iwoprew 
froiu l'*;^ (o lf>7H. >..» thai virtnidly M.ikmk<hM) khl*. Mr. 
HewiitV mlilUAle. UUiy be Mild to'bav* Wn |»rmlu«'d 

in 1M75. 

(}oint;Uirk to our.Anuual Stati-tlrAt Rpiw>rl for P**, 
we lind thai we then pre*e»|w| a lable ^bowln^C the 
world'n prodnetioii of pii; iron in one of Ihe year* . 
^iikbraretl in Mr. Ib'witt'^ himiM*ope. The proiltH^tluii 
In that veAf ue s^w i\% 3s.sXi,:V2 l<in». Mr. Hewitt's 
prp«l|e1(i>n wiM> t!H.IHN».iNIU toiiN f4Kr that year. 

U a|k|>t>arA, tltfrvfore. timt 4^1 yaora a^yo a statiftti- ' 



Afriea. that our bold pionevn will have MJtm pi^rtf^ 
thb Ofth part of the world. like a (>far. whiri, « 
rv9enibt<«. Hut do ii.it think tlMt tikr i biny it nr t^t 
AM the 4iiM*iiinir of a fine fruit quickly, in order tu 
It. The detvN'nt of the nvem to*kHr»l the a^x 
llM'ir nuliiral fli^iw froui Ihe n!iiti->r of thr latid |tri>i«. 
Iluit AfrMui 1* f^'otrraphienlly plaeetl ti|M>n the ^ktU 
like A dull invert*il n|Hin a table, AcevMn by «Al#f u 
the interior of Afrli-a ik therefore, nil. As for 
(othe country Uirderltii; u|M>n thp ocean, throufrttu 
rivers niunini; thither, that olTer* Miirli daneer. ou v 
cuuulof ibfi uuiueruua raphla. (IiaC a Jon^And uTt 




THB KAKFA STATU iX. 



ral htikdeht of (he world'" Inui indu>>try— Al n Itertoil. 
io«>. when iiiibiolrial •>lAli-tie»t werv in their Itifaiiey — 
f4»n-loIil wilh reiiuirkabU' n«'umry the world's future 
iiriHlurtHmof pitr iron down to thr [irem-iit lime. That 
Mr. Hewitt^* eftiniate of pt|f iron itTTtibier ion in Ihe 
year» that are bchkre a« i% hki-ly lo be nM>r^ than realiz 
cd i* rr-nderiH) exeeeilhttdy probalile by the rapitl »1ridi>« 
tlwt have lH>i>n made in' Its pr(Khii*ti<m in the laixt frw 
yean*, and imriirtilarly in Ihws - Iron 



THK KAIIAVAYS tiF THB 
SOl'hAN. 



FRF.Nt^H 



TllKdayoci wbteh the llr*'t l<K*(Huotive. hi ruikniiiir 
frtkiii KnyeM to HafouhilM^. i>bowHd it^ Iriutnphnl (rail 
of HUloke in the .\fric9iii "olitudeti and nliriekei.1 nueh a , 
ery of victory lluit Ihe a(Trichi**d lions lied to thr(b*»*p' ! 
i*i>t ree«'!<M*s of the di^tanl fore^lf. Itie rare euiiipan Ions j 
of ao luikioked for a trip iuu»t have tak«*a KMUe MtU-| 



nnvi^ratlon 1« IntenllerHd. Nothitifr rptnaiiied but t* 
lav out prtiteM for rNtlwnyK and to eonntruct tlieiu. 

The fitltowiinr li»r of prfij»^l»^l and c<Miip)eletl nil 
wny« kIiown tliriireM'iit hi,tiUM id Iht- 4|ne^t»on : 

1. Th.* Kni;li-<ii line- pr«»>eetcd friMii Simrn Lffn*- 
the Oold i*oa»l. I.dp<v Klre. and l-^icyiil. 

3. The Ijernian line» projected friMn I KAliuirUnd hbl 
liennnn Fii«t Africa. 

a.Th< 
t 'iia»t. 
.\by»>kiiilA. 

\. The Freneh hti«M mn»trueied from Dakar to Siiiii 
l.iiiil«>. and fMiik Knye<i to Haiiiakou. 
r». Th«' H«<tk'lan i*oiijp>hne. 

A. The P<»riii|ciieM* line from Haint PmI de LiMiiih 
to Aiiilmca; and 

I. The ICnulUih line from Uoiubajn to thi> VIciorn 
>' vaiiUL 

w« luigkl nwutM nUo the TraDMharka Uiul 



'hv Kri'iM'h liiiM nrojeenil from Konakry. tiiehun; 
I. UahouM^y, l-reiicb t'onico. Mada«c«M^. 




CO.NSTKI'ITIMI THK PIKKS OF THK MAHI.VA HKIlwiK 



fiicflon tiMirHn- Proui one inonitCatn to the other ha*! 
two ihrttwii a loetidlle brUife of whn'h ih** «>i|M-rf*iriie' 
tore re*<l4'«| M\nt\\ huiCf ii|fr» at Hm* Iw-** «*f wlik'h llie 
HlephaitlH ralM<d their lrutik>iuiid trui>ii>eted In a-toii 
iHliinenl. 

FrtMu tnw people, one |n-H<t4Ml to mi>o| her. and (b** 
^bipprure kndica1i*i| wa*«At a flatioti c«>to(trnrlt^l aec^ird- 
ini; to Ihe Uitc*! iiumIcIa. and, |M*rhf«ik«. already iij 
*crilM*d in till* U>i ediiiou 4d the Indicairur t^liaix" or 
ilie "tiuide t'onii." 

It is at the ci»t o( lb*' UMe-r iii»urnKMiiitulilt> d'fDeul 
tiM of «JI tortJi, fixnu Uw weitt to tlM eani tA cwuiral 



which, from >"ortln*rn .Vltfrria. wn* to hni* '"'l'!' 
M'lf In the Hand of t Vniral .\friea. and which. '"''i 
W!*fc Ml ih<»roiitrhly U»*t iher^'ln tluit it wa» "^"''"SJ 
airaln ext*iMit ill the brain of moiii^ lanntie The oij? 
line that coniiiHui i«eii>v ««i|d rMw>iMin**itd tofliir p""J 
Irynwn waw that w hich, eodnertlinr (Ih* Srt»*(:»l 
theNiirer. the ('oiil'o with (he M'l*onioii A""! ' J, 
hnnebv with the Nil**, in a Wf»rd. the "^^^ |^ 
ivtM, tfirrHiirli thccenler. and n hneoreMt 
i.iU'1 with ihec*|UAtor. would allow \.f a pie«*«I*' ^. 
th.' wuterwttv to A railway at a en^at mivihi; 'n 
Wttii litis liivtilal Aud iiriueipal Art«ry thnofl' 
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All tlir i>tiiaiui*r«'Ul life koiiJiI Mutivr or Uu>r |mim< 
woiilil t;r«<luaJlr In- ninni-ftnl lh« woiKUry v«ln» of 
tlit« K>ll oiKiiiiijci'i) Iwh1>- 

TiM* cliH>». W4>ulil tiv i.*oiii»eeleil vith tli« vlllairt^ 
AfrIcA woiilil X>u HiKjihcr iijhI larevr Euru^ie. mmI [he 
<>n|ilial)4 of H» vartoiiD rt>> altitfti ur rvpiibliuH wuulU be 
Mi luiiiiy BtiMilI ur Jutxe i*«ri?n. 

Hut, widjuut luokiui? into the future, let ur rrffsrd 
only the |m?-teiil. uiid Ihruui^li the curtain uf thu 
Iri&tu in luutiuci, iM'fiirr whM?h huim wul piuith4*r» 
Mliriuk back in frar, let un wiluraN cIhi inailirurAtiun 
of oueaf thcwr pH!tureM|oe ltne» that oiir HoUllent lue 



BRICK ANO CI.AV I.X THK l«llll-K. 

Hy (.4R<iii(tic <4ii.i.KX, .Ir. in Kriek. 

Thk Bmt • .ine f<>«eul In llw Itible In remird l<> eliiy 
uwl brwk u in ilene»li. II T. when- <l<»l «iui the lln-i 
III UM?<lu»t or L'lny. aiMl luail" niuu. who nhutiM li«v<' 
(loluiuion over all eteelithiK woman. Of euur-e »lie 
wan loade from luau. lllerefot« onpnateil ftuiu rln) 

Hum. If liol haH f<innil «inietlil»ii Ii>'ii4'r timn clay 
to make Minn of. <hin'i you lliiuk He uoulil himt dime 
'••T He did not want >tone, bec«il-e II ooulil rniiubh- 




OoritttrucliiiK frmn Kayrs lo HaDuanko. in sinipciff 
cxmiilrtii from Scaln uh3 L'KliluracUx 

"We Ifft Ditiuiou Ht 2 o'i<li>i'k in tliii nftt>moon.'* 
writrs onv ttf lh«ni. ''Our kHMini<>tivi>, vhlrh hut) 
jtikt iirriv«Nl from Fmnrp. wn* tryuiff for th*> rtr*it tliut* 
triirk ilmi luul t>i'*'U for ati i»ii|{liiPof much 

>iuitlt>*r 1onriA|ir«. mo it tH-iMiiu» nH«^*>»tiry lo *u*\» every 
littl»» whilp tn r*nH>v*t th** »*raticlie* of nni) td** 

»<riMU*«. Aiut a)m>v*« bark tl)t* tel**ifrai>h Hue tlint iiitHf- 
f«-re«l with our privmxi. At the forty cixth mil*' the 
car tn whieli I wiut vMlml widi M. I'ortier nikd sevcraJ 
(ittH^r uflU'ers »uil<Ieiily rulKtHl wilti a Juiup tbnl pru- 
ilutM^l a iuu->t «Iisntn"t*i*abI<' fllcel. 

" Wc wtTc vhakfu an if hy an r«rth(|uaki*. All thr 
t>bjn*t-« that wen* in thr car liail rnllcsi ufmii th<! ll<M>r 
fiit<l w<! cHir»elvni had nut hi*t>n ahl«t to kt^^p our M|ai 
libriiiiu. t>iir oar hiul Ihi'ii (h'ruilnl and wax hump- 
inic ovrr tlu* lii^. U. Porticr wiu. fortunately, ahlr to 
»>to|> th4* locoiitotivr, uHil thi« t'liluit^l 4»iir fKritidntiit. 
Hut I Hhall alwHVji rvuit>uil>«T ttwt kiail iinpriNuiion ttiat 
wa» iiiaile upon nil nf un at ihi*> inoiiH'iit. 

"At tli^ lUry hrt>t iiiilf. towuM 7 o'clock In thi* 
eveiilug. we wrn* atcnhi ^top|H'll. anil this tliifte by an 
arciilettt that lut^'ht hav.> pruvtNl Vt-ry fi^rlomt. The 
Kiiyt*' eii|fh»* had hrokm «l'>»ii one of the tre^th'tt of a 
amull brtiitre. aud th« ici de - wiut deratU*il. By a truly 
tuira<!uluu.i cluiiH!r, tlit? k* hmuuIIvu bad stopped lu 



t whi*n rxftns d to air <vr brat ; llrdid not waiil iron. 
I b<><'>iUMi it ttonlii rniti or wnrp ; Hi* «lid tio« want woml. 
; tH*r«iiu) It wonUt d'^ii)' ; *r\ you mm* 4f«iil wii« ri|rhl, an 
, ll«> alwayn in, in Afr-Wrtiuit ohi'v to miik** thai wbirh way 
I to Im* «u|'ierK>r over all imImta.' 

I I hear innny Hay, "(>b. bHck will not ilo for Kurh 
lariee bitlldluic^ aii<l lowvr« : we inu'^ um* Morn* or 
Iron ■* 

Now 1 want to tell y<Mi w>iue1binte ftb<Hit th»* flr»-t ami 
li\rire-t ti>wrr built iu the '•orhl. and iit order to do mi 
I will continut! rradiUK in niy wifeV Kible. I oiHtit* to 
when? the world lirrnnie vrrv wieked. and <ioi| de- 
»lrciyrtl all lucti eie«-pt Xonb, \\\* wife, and three ttoiii* 
and tliL'ir wiv4>», which he did 4.4i)ii yriini n>rc>- After 
tiMi flotxl X\wy i4»iirney«<d fniui ilir ca^t and found a 
nlaiii in th« land of SUinar ; lliey dwuJt there, and we 
hud tb«-M< wordx in ViriMni* XI. J, 4 : "Tiny vu,Ul. one 
t4k anothrr. Uit tn. let u« make briek aiHl bunt them 
lhoniU}?h)v. And thitv kuul bricK for ftoiie. and »>liui(* 
Iim) chey (i%r iiKtrtar. And they »aid, (io to. let un ImiiUI 
UNacityand a t<iwer wlione top uuiy rearh unto heaven: 
and let lU make ii*< a imuih. I»<»t we b*^ »^i<aitcr<'il abro«d 
il|>on the face of the whole earth ~' TIk'V w»'iit tn wirrk 
and btillt a t4»wrr '£Ti ff*<t eiirh way at the Imvc, and 
, ha>l returlM'd a heiirht of WO feet, when iUm\. n4>t want 
; hitf Ibeiu Mil to remain a( the »ame place. detitniyi»<d it. 
' lu they Would M.iai«r aitd Inhabit llw whuUf Mrth a* 




tiAI.Oi HO KKMHJEL 



tinML A* natire ncrrlwd opnn one of the ear* waw 
llimwti lorwan). but an riamination tnaile by Dr. 
LalTofit Khowetl that he wa« more friphtenrd lhaJi 
burt 

" We we now but tUe mlleo from tb*- camp nf O* 
liHU!**. Htid «r** itiakiuif our wiy tbllb«>r mi fi«»t, nn a 
bfMUtiful iiKMiiiIitrlit eveiilnie. in thtnltint: nf rheeveidi* 
of our iHi*. and on the improVeuieiitH thai M(n'<t Im* 
litade in tl)i« Heclion of the railway l^efonr traiii» ean 
run orer it in a very rei;ular manner." 

for t\w above pnrtieulam and llir acnHUiwinyifr.' 
iUtiatmtioitf wa juw iudobtcd lu Lu Uuud« Xllu»lru. ^ 



He watitiHl tlwm to <ln. Had it mH hern for (itKr* 
|wtwer. that tower rouUI never hav4' lK-4-n tb**troy4*t]. 

Th*- aiK'irnt tower of Halwl \% now a nHMiud'of ob 
h»ntc form, on the wi>t.t*>rn »iide it ti^t. In a oouifail 
form to the elevation of IltH r»'*<r. and on lt> «uniiiiit U 
a »rd(d pile of brh'k :i? f»-**r blL'b and 2h feot wide The 
flre-bnrtitNt briek have tM»i'rifitiiHi» on thein. am) tN» et 
relleot the cement or tiM>rCui-ou (hem lluit it i*< al- 
iWMt iiMiMWHible lo extrai'l one from the other Thin 
IH the firttt pile of briek I ran tlnd ektMe>ed liMiir. ntill 
•^vliil niid in \:>nH\ ctMidition. Ki;;)it htHre I will miv. 1 
I du uu( aay wLo uuule the lln4 briek over uiult!, ur wiiu 



tAOffht ttiv Miim of Nonb to utake hum brwtk. I 
will lenve that for HUne other l>rH*ititi;tker to do. I 
ex|ierl t4» refer to wall<« and rniiiH tlwit ran lie M*t*n at 
the p<*'>H'iit day and a:;e. 

Sitir*! I ba«e pine oter the hHt«>ry of i»rlek ami 
-tudled the mailer carefully 1 have derided Ihiil kf any 
nmii will come to me and a!*k me lo truarnidee mv 
briek tu but <l.l>*)i> yrnm 4»r nior*-, if be will u^e Ibem, I 
will nut hesititte one iiKMUeiti. but pi lo work •■n tbeiii 
aud mak<i all ttie bnek lu* imii u**-. pniviilfd he will 
|uiy me m ndvanci-, »o 1 wdl be abli* to itiiiki* lliriu 
g^Hid and hitnl mi I will know llu-y will lii»t 4.(hm» yr«ni 
or iu»n<. I bop4'. by the tune 'I t;i-t thrcmi-h with 
my fiuhjecl. all oib*T brH'kmaker* who read tbi* will 
he willlittt lodo Jiiot a** I wouM I r»^il on and And in 
KxuduMthut l*haraob Ha<. makiiijr brick ; and I thmk 
from what we learn. IMiaraoh bud more brick inad«i 
I ban any briekmakcr who c>ver lived or wUt live. We 
lUid be hail a awiki miiny »laTe«. ami at that IHilv 
nearly all biiilduii(> ww-r«* fitftcil of brick made of ebiy 
and »traw. jojiI ifrii-d, very ffw iN'in;; tiiiriiexl, an Ihr 
elmmte and clay were »ueh tliiil it wji> nut iui?e«Mry Co 
bunt tlM< brH'k- \Ve ttiid tlu* d*'Ui.-«tid for bnek was 
very irrMat. anil ['bar<toh. >»-*'lii|£ th*> eiioritioufc proflta 
to 6e dt-riv*^! from tin* muoiifiterure ol t^rH'k. ar onr« 
cut <m pnc*^ and dro\e mII t-Miu|»*tllor7t out *»\ th« 
trade. Ilerv I find a pr^>bb*m I never eould »ol*e Iw- 
forr, why >o many brK'kmnker* arc hu i*el(i-b and want 
til make nil briek UM'd tbeiuiielve^. ami iii unb-r U* «lo 
>ii will cut 4MI pric«-» and try lo drive Ihcir roiu|iclil<»nt 
out Vou can m-p by till* they are nt*l %<> bhiiiie. for 
the Irtek t»- bdi»'rtt4-d from tlu-ir i;r4-iit uiiec»ior. INia- 
r.«oli. who wii» a di'>rfndiiiiT 4>f K.-iin . mi whenever vmi 
»rc 4MH* of thcM' i^eltt»b bi ieknuiki-f>> vim eau tell at 
once 1h* Ik a def^-endaiit of rWimoh. wliile :dl the t^>«Ml 
bnfkm«k«*r« lire dewendiiiii" of Shnn ami Juplw-c. I 
am very i;tad my :ine»-loi^ were while. Now. brother 
brii'kuiaker-. w.^ieb out .-tiid don't be fnu^hl with 
1*barJtob - ciinu n*:nin. r.^n mm* at 4»im'i» lluit, 

through Adam, all men have niiJiiot lU lb4< ptu-t (t.uUO 
year*, and, tbr4>ui;h Plioraoh. idl bi^ dc-4>*iid«Jitd In 
th« briek bu)iiiii*Mt luive miMle fo^dK of lhelll^el%ef• in 
tile pii*t 4.<MN» year*, Ak 1 lin\c m^w triveii ^oii lb« 
blvlory of IM ar/iidt and bi» di*>cemlaiit». I wdl rcluni 
to (be'wulU iiiraui 

I Qnd ihar IIhIaIoh vl.•«^ tlrot bulli hv NnuliV *on». 
and deftMiyetl be'ivral tini*-*. but SttJ R 4'.. or -J.riTti 
vear^ap*. !■ wa»> Ihe iiMiNt l>efttit»rul etry Iti the worUI, 
\l wa-iftfi Hiih'n in «Hn|i»rwt. if wa» bolli In a Mpmn*. |u 
utiles <m eucb t>ide. with a brick uall b7 f*'et thick, X-'rfl 
f*'et hiffh. on whieh were 351) tuwiTt. 'I'lt*- top 4d lh«« 
wall wan wiile emoi|;b tfi utiuw hi.\ chariot* tti tlrlve 
abreant. DiiriH'd bnek wa-t UM'd in ereetinu ihi- wall. 
S'eit ecHue the fanioim bau^lllt; i;iinlen»* in the fame 
city : they were 4»0 feet M|unre anil were ralM*!! .150 
feel hltfh.'oiie terran- Jibot e the other ; were tiupiKirtcd 
hy larw** raultlnj^ r4*i-tmi; on pillafK tluil were liolUiw 
and fln»*d with ^anh U* allow tiw** 4d ihu Urp-^t niz« 
tu b«i pUiliteil. the whole l>«'iiikr built nf biirui-xl briek 
aud atipball. and luid tin* »ppi-arai'<'e. from a dintanee. 
of woods and overliancinti iiHiuntalnH. Tlieat* walU 
and the i.'mrdeUK oltHMl nUitit W >earf. nnill ttiMr w«f« 
tli^troyevl by Cym*. Kinir of iVr^iii. after a tfwre of 
two yean. A trreal uinny of tlw* brh'k wvre |Eh)r4*(l ami 
eiiameir*!. rvndr-riiij llirui cipially iirii.-iinniiul for llt4' 
etiiTHkr and interior. Uivt 4d lh»* briek liear ihe h»ui« 
uiM-rtbeil in cuucifurui charucirm 4*f >ebuchadtM-/Mir. 
iii> tbcjw walU ami gnrdeits were built by bim lo plenhe 
hi* wifet. and tlieiu>^ walln uo douhl replaced llioee of 
earllfT atft*>>. 

Semkraiiitft t>a.U\ by llioihtru* to have overlaid tome 
I if her to went w 11 h »>urf aei>fi of eiiamclc«] brick o( 
elatforate de»litmii KiiameliHt brick bnve bi>ern (uuiid 
at Niuirod, I'liny ^»yl•. "tike Ibibybmuiuft lueil to rc 
eord their aBtrunonilcitl obM^riatton*- oil tik* or buni4'd 
clay." He uUu. Uf well a* Vttruv|ti», ilcKrllMt tli» 
procns of making hri^'k at Koine, and havh the lir*«ka 
preh'rred bru'k wnlU !<» »tonc. A briek pyramid (» 
menlinncil by Herotbitiu ay the W4»rk of Klntc A*>yib«r. 
We And upon another mrantid. ten len^nio fnun 
t 'alro. this mM>ription : " not undervalue ine with 
pymmhU of *>tniie, tor I am lictler than they. a» Jove 
ctoeedn ill** <iiber dehle*. I »m mmie of briek from 
clay bruuKht up fnun the l«»tiom of the lake adhering 
lo|Julcs. " f<ume of the (emph**. 4»f AtlHin* and walU 
of the city loiAiiiK towanl .Mount HymrltUM were 
built of brick. The palao** ami leiiipb>ii of Itabytnn 
were built Ufion lofty phitforuif 4»r brlokwork, |)k» 
iImmm* of Nineveh: they are of tu<»rv than one khaiw; 
Home arc Miuare. oilH'r* arc oblonir. Tliuw from liar* 
Nimr«Ml are fc«<ncraUy itf a dark reil eolor. while t)Mi«e 
! fmm the Niiiii>e»lH> arc niiMtly of V\^\v\ yellow. The 
name of Hati>lon 1» fouml on UMUiumrntMof tlw IMh 
4lynMiti> . 3,riiNt yeitt» jitfi* 

The V'eat ('htiiefe w«ll wa^ tHiilt of brick on the 
outride. Iillc«l in Miih MiHie aud 4llrt. The top in 
idaleil over with bnrk and r^ivennl with moaa. It i« 
3.% feel wide at llie tHiltoiti Hi d 1^ feet at tike top, ftod 
from iMo :» frel hi^'b. l..'ti^> milet* lontc. The tower* 
are alw* built tif brick. The CliifH-M* eiiipliv wa* 
iitioiit ten yttnni tu bitildini? the ureal wall, and vin- 
idiived M>v«>riil inilimn Bikrkmcn |4» eotislruet the Nime. 
It wiih built abont if.HNl ycuni as^o. Tue wall and 
towerx are Mill iii n ^hm] »tiite «if pr4-a*'rvaiiim in muat 

pIlIC*'*. 

Much of (Mir iiK»i Important hl»iorv of aiictent 
lime* in fonu^l daily am<mir the niin*> tn iNile^tim* and 
all IhtMUtfh ancient Kome. in^rnbr^l 4hi buriit^l Itrtek 
and tile. The name tile »» iriveii to clay buri»ed In 
Miuaren, aiid larger than brick, but not mo thick. 
Th*^ inM*ript|uii» w«'r«' put uimiii the hriek and tile 
iniuii'^llalelv Hft>'r they uere mn<le. then drie^l aiitl 
tMirned ami |Mtr away for future ri>fcreiice, Mjuietimi-« 
III VMultx an«i wall ,' Now they are tiikt-n out ami 
tnini<)af*^d. It i- ••aiil til-o thai the Kuyptians pre 
ferred biirm->.l e*a> for iHii-k". a*< we W4»id4t call them, 
an IIot>i|i and fire would iievt.-r de-tn»y them, 

Hriek are ineiilioneil in ten flilTereiil plnrim iti tlie 
Hible, a« follows: ib'i.«-Hii \I. 3: KxihUh I. 1-1. V. 7. IS, 
14. 111. Ill: Inaiali l\. ID. lAV. :S. Hriek kiln id men- 
tiohevl lu tbi-«-e different plaein. m» fi>l|ow» : II. Siiiuuel 
\ll. tt. and Nalnim II 14 I civi- lln-^c r«'trtemv)i m\ 
th** rvaob-r may do uk I did, nu- \\\.* wifp'H Hiblr \ and 
|ierha|M«. In hunlUii; up IIihi-m. mh< Nome oth«T [iaM.tf;«4 
that will hei|» bliti. 

Many xitt^imenx of 1>rick are bi ^eeii In the Hriiinh 
Mu*eum wiih Iohm ipt ion* indientini; their date and 
piirpM-v. loeliiMir'i nf L'anleit-t or trranarie*!. Mcred 
varauita ef*euiu|MUiiiii^ tlM vourt* of tcm^es. wall* of 
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fortfflcuillrtn*, aimI tnwnii. dw^lllnff hoiiMM and ioinb*t. | On another hand, an wheel* or Mre«« take their pnr 

In ithort. nil but th« alfnm rlu>iikM(|v4>ft, ircn* of urick. |€Iiiim«> In a luublle mtHJUiiu. they lote « ffreat part of 
It iiii)»r Ito rt^iiriutwr**!] that li^xl jitwityx oDiiiiimiHltHl tlkvir r(T*M't thnmirti thf rtM-'nil* and cbit *eoden llie 
rlHf |M>i>pli* to huilij th«t Allnr^ Ktotip 'Wt> llnd inmii- 4>|tfniliuti luurv oiiMroUM (him It ouititt to bi. 
plniitrH mni)»* liy U«Lnh. lii iKHlAh I.V. 3. tliJtt the \ In onler to pn-Vfiit mu'Ii I'^-i*. cImtiiH biiv«> li«^n IkmI 



ail* of thv carrittfrif. aeltutvn, Ihrou^^ti a brunu «adlm 
•crrw. a i4M>lh4*tl wltcvl keyinj ufKiii tlw ail«> of iw 
dririnic whwls. Thf»4* littler nn* of iruii, ttnd tb^ 
felliea Art* <H>v<<r<>(] ritcrrially with card* t*t nUmt ^\ttf 
thikt srivi' til*' whnl«t iilT«ir It i'c-r1*ii) riiuitiHtv uiil fai 
ltai*k u( tho whc^U. t)ie tr%»m 



W4<ri< hiiriiliiie ln<s*iiftp iipiiii Nlt*m of brirk iiiAlt^wl iipoii thr b«l» uf r;iiiiil»>, nttct ovrr tlivwi;' Ib*^ lowiiii; i« crrA**- thi> uilhi*«iuri. 

of i<roii4>, Tiirititiie to KiimIu* XX. *i>V <hr rruuier will Ulonr by lu^. An thr beartiite (hjiui In i)t«Ik>iuiry. eiirrieii n i*«iivju rub lU'klt^icil (o >h<«lt^r ihn pdintvum 

flml wh*'r<» tlie ultArfi W4>re tn Ih* limit of iiiihnwn vtoiir. tb«r« rt'tiMli* tt tniv- rivmnmy : but rhaiu low ImmIs mul Ibr riiMnititc nml »ti>i>niit? n|ifiAratu* Tlt« fmrn 
TIm' K'MilfMMk iintl**r«loo(l |H>rr*'ctly tli>- jtrt of iimking hare nil the <t\\wr inconvr-iH«*UFr» of (be UoAtlaf; ofteK, i of tiw rub u gtiujm). The <lriv«r, 'An** U Uaimlly t»Wni 

b-i«k. «■* will Ih» M*eM 111 the btttliw of TUhh ami Cnra aiid ilUo koiii*- tbal Jirr |mMwr to theiu. ...... , , . > , ... 

niltit. Th** vtiitje of the ro|i>«<iiui \w* iiol pniVMl m>| 1 UIut »y'*(*'in)t iIm) him* l>n*t) trUtl. A frw vran nicn, 
cbiriiblf. Ill the niliis uf their fort* ami wnll* Hi (irent towiiiff tiy t^udle*.* mhl*^ ninntnfr ovrr pulU'Vn ti(inii 
Ilritiuri briek uf All eieelleiit 4iuulity are rouiitl. of ilvH*!* th4» nhorv wan tiuiii|{ur*t<>i). Ihiwifvrr iiktroiiUm* thi» 
rr«i ittlor. well bunml ami very hard. The bni'k luiule ; ^vxtMiii waa. it lUil im>i tfivr tinlirn KUtUfaetuHi. Wlutt 



by tb«*ir Mieei*«<»ar« in Eii^rlainl are ikol iNtrtiiuilarly 
iioTi'Wortliv uiilil abiMit tlir lllli eeulury. lu the tilue 
nf Mi'bry Vlll. iinU (Jun'ti IClizatietb im> f^ttnl ud artieb* 
wiu pniihiriHl tliiit it wax empliiyed lu (be cuiistructtoli 
nf tuiinv finf etUAff*. 

TU*» t>«irh appi'ar to hav^ Hi|f-«-«H'i|«:4l lH*rrer tbaii 
tliM KiiclLAh to tho mUiII of the KouiaiH. Tbeir brick 
bi«ve tt»M«ti f]«iiH>iiH fr<Mti Ati early |>erlo4l for lutuiHliiem 
ami durAblhty: miilMtuiilial wrre Ibey that they 
Mrrvml well for tb*«»rx of hoiiMe!*. HHfk wen- first umsI 
for itaviiii; in HiiIIaih! and itruteil to Im* wry tnHMl. 
8|»t*i'i»ieiif of HollaiHl brlrk bn>ti);ht over hv the earlv 
•ettlera are to Ije met with in fNtiue uf the tild Dutrti 
houM^i of New Vitrk. In (be billy eouritrles of NefNinI 
briek are ntade of Mtich reiitarkitbly eoni[iArt textarr 
and so tfleiniilly onkuinented ufum I heir nurfarr n* Ut 
Im* iiartieularly fitted for nrehitin'tiinil t^U-eoratHui ; 
whiln the 4;bine*e g-ive to tlui fiuN* of their briek tbi» 
ttfiiiturn tif |M>rceUin. 

Am mid livfore, it U haril to t»^ll to whom tlio nrliial 
liivxiitlcMi of lirlekiiuikini; I* to ti«» amtIIhmI Theni U 
|»erhapM nn place in the worM more fAvnrAble fur the 
|intee«e. ii4»ke in whidi the reiiialtif (»rftftiMil ^trur 
lure* have lte*«ii uiotv lartfely in-eil in later IktiK**! for 
balliliiJif pitrpin^ than fn Habvlun; an«l all hlMory 
iiH>liitB U* the liabykiittuti^ as (lie inven(orMof t>fM>K. 
Now lt*t lit turn 1o (Hir nnti cmiiitry. and flm] 
liiiiny biiildiiiiTf* hi Nt-w York, Hofii<»ii. and I'biladel- 
pbiH. alHo all o%'er (tiH l>Ia*leni State^^ (bat have he**!! 
<*ri*i'(ed from one lu two huiidreil yean, ami the walh 
areKlill in a pmkI ttjiitr of ptv-ervalioii : (ben take (be 
liiiiltlini:T( of our Wt««tern ri(if-» and State*, and wet>hall 
Ibtd Iheolde^tt buildliiif in exi«lt*nee are uf t>rifk. Take 
lli<> brick, ilone, and frame buildintr^ built twrtity or 
even ten year* nun. ami »ee which of thii»e bnthliupi 
are the luo^t «ulMt/iiitial anil have the bent ap{M<nranrr 
to day. Nctw I have ^veit you a very brief Vimtory i>t 
n fftw walU'rf eiav aiid itK UM*ft. I eouM vinte ii Itonk 
niid (rive tiM* liAlUfit of buitdrmls of wnlU, pieo4>* of lll« 
nikd |Hirtery iiuide o4 riiiy. fonud in Kuiiie and all 
thr«Miiih l*Hl»>»tliM> aiiKHiit n% ruin*, with Inii^rlptioiip 
tttid Ml a |Mtrfi>t^ >tatH uf pre(*ervi«t|oii 1 could take 
you (<• our uwn K'«.<-t»-ni Stntt^ ami itbow vou lower* 
uimI iHilldliiir* iiuilt MMiny y*»Htt* iiic<> and >>tlfl lu u*^. I 
OiHild Mhow voii tMiddliitr^ d**-lroyed by fire wlkere the 
Htoiie eruiiii>l«^l. the Iron wartK'tl and twlitetl In all 
kliiihof oliiiiieM. while the briek ttr* Mill the saiue an 
wlien hnmed. 

I havf >aii| »'iioiii;b on rhr- -Mbj^M-r. ,iin| h)i,-iI h.. 
want, to do now tit not to luake t>rfek aiMl *ll arouud on 
Mture boie*. whittle and trmwl at eaeh other l>eeaiiife 
we are not M*lhntf etiootrb l^rick tn keep nn )»uov hihI 
Otinteiit uiirM*lv*<M with the fouiidatlHOM of tHilldiuic;> 
which are »c**iieritllv 'i feH hitch atid II lm'h*'h wide : but 
let II* titand by eaen «itber in our bu9lne'«« anil defeitd 
it in every way iiintejul of letting; tin* cariieiitem. lutu- 
lier u>eii, ntone lueii. and iron lueii du all (be talking;, 
thu* eonviueiiiK buildent and urt^biteel* (bnl their iiia 
terial tn the material to be Utfcd. Let uh prt the brick 
layer. w1k> i% interested in the work an luueh a* we are, 
to Ikelfi UN and sIm>w every man wIh> i» alK>ut to emrt a 
builtliiii; that there is no material etfual t(» elay or 
brii^k. noiuntter how lar^ce or siunll the buildiitt; may 
b«>, Irf*t us eoiivini*« the arehitttrt tliat )iist u» ftn* 
builditktfs may l>e uri*tMitl <if tiriek aw any other iunt«- 
rlal, altlkoutch the nmt nuy Iw a lltthi ni(»re at flnt, 
but At tile •■nd of ten yenrs'the eiwt will hm lewi and the 
liriek biiildluff will liave a ntuch tw-tter np]M«nranne 
than II biidduiic built of any other uiaterlal, \o dif- 
ference bow iaive the biilldlhs or lower, brick are 
more Milntaiitlal and far lietter than titofie lor tike 
fuiindaliun. lu tbid way we can bulM up our trade 
bimI Rvl (o where we sliuuld have lieeu oi>e hundred 
yean*tij;«». Study pavt biitury, jrel all the inforiiiatkMi 
youennof all jrreat walls built. Ket reiwly for any ar 
eiiuieiit that may rouie up and |M>iir idiot alid mIh^M 
fiito your enemies' eaiup that is ih»w <HN.Mipiei| by the 
rnr|ii^iler. «tone man, and luiitl>er dealer l^t iii as 
briekmakers and bnrklayent oil unite and «m what 
eaii be done, and yuu will see a KTeat improveiueiit 
over tiMi old way m doini; iMutneM : qiiarrrliuir with 
••iw*h other ami Ipttiiitf our i'nni|ietilor« do l he fitriitsji- 
I»IC with soiiH' oth^'r mnt'^rml to eiwt the buildings and 
tluliii; the Work we *huuid b^* <loluic. 



e^er were the preeaiititiiis taken, (be cables aIwavm 



has in front of him and within hiN reach » baud «bry| 
by tiM-atiM cif which be rontr(k4*> the bteeriuc «br«i 
tbroitifh the litteriiieHlinin of a k^ewl ireuritiR Mini « 
b4»rii.oitrNt >liiift that e\ieiid* to th** front of ciip ^u- 
n»)^^ To (he left Ik thr< eleetrk! diMribuliiiK iMimi, 
arrtiiiifed VHrllcnllv and eotuprihlu^ u couniiulatnr ihu 
cHHitrol)* (be furwatil and backward running. t)ii>»|ii«- 
hiir up and (be H(«»t>p<ure, I'tttm the iKHtnl are hkv«»« 
arrai'trfd a Dichltiiii;: condui^'tur aud tlie two nnU iIm 
(uk*- the enrreiil aiiil iifHJti which, (brnntfli baM Irir- 
(ton, are (lied the cylindrical brasses ituit form tk»rr|. 
treiiiily of the wires couiuiunicatnii; with tha hue ud 
KTound wiretL llatidles and a brake uetiuU^Nl hr tb^ 
fuut |A-rniit of all the luuueurcrs being effiy^mt ijy um 
uiaii 

The ap(Mru1a« posMwes prr(i*et stability and n>- 
bilily. It raus u[Kiu the lutuk without lit|ur||>ir It. it 
does not take up luncb »^|uiei>. It lend* itself (o nil cuur 
binations of erttssiuK and sbiiritinir, and iai«rrens ta 
no way with free travel It Is tb«> kleal huTfie. ktivjotf. 
liidefati(cable, ami iliwlle. anil cwpabU of betiiic W- 
ntwMl to traUik of )smt> that coiiM not Im ttlrred bv » 
draH<ili"«drnui;ht burse«. The eiertrle borw. totClt 




TiiK OAixurr KLiurrRic Ijocomotivh 

twit-tiHl under tlw> tractive stre*f4<s ami tUiw ren(U>rei| ese«>*tlinttl}' inanaiceable, even when it is t>i>( etxipli»;vii 
verv diflb'ult tlw aliachiiii; of the tuw line lliat «h»- t for towiiij:. Its driving wheels can be lhnn*u m\ U 

ueete«l tbfiu with the Uiat. itear, and It ran Im( moved t(» any nitulway by any Mtrt 

In l-'ram-e. an en^b-avor was niaide some (hue airo to of meanit wimterer. If it be d»irt*d to make it er«jlme 

•4dvc tne difBculiv bv returning; (o the nri^iu of tliiutf* iti ollu. ItN f>t*^>riiiir wlH>el is turriMl ul ri»;bl anirle*.ai»d 

and utillnnt; the tMW path. A railway wii^ ecHi*iructe<l one man can. In an Instant. eaiiMi it to rlTeet a hill 

upiMi tlo* luttfr. Aitd small st«*iiiu Irn'omotivcw running revoluti^Mi. 

thereon replartvl the bt^rses <rf fonuer days. Unfortu- The line that reee*ve« the tmllflrs t* carrmt l>y polw 

nately, the •••.tabU^hment of such a ruad was wry erected alon>rslde of the tow |iatli, As tbn return <f 

r|v. iind. l»»"-id.-v nil tow path* were imt ndapted the rnrrenl ciiiiuot l»e I'fTeeted tbnMiirli rails, as opto 



for Its rece|itl<Mk. ainl many ha>l tu be re«oustnietcHl. 

>l. Oallliit, of Injoii, erHittniui; his bil^Hjrs to the onler 
of Ideas hist indicattHl. has devised a svtdem which 
»eeuiti ('> have wdved the problem very bappity. He 
luake^ u<^tif the t«>w (mtb. but just as it exists, and 
without irAn>-foriniri^ it or haviutt to cons«>lidate (br 
bank!> of the eatiAl- He ninw tberm-m aii eb*e1rie trae 
tion enichie — a (rue nM>cbjiiiieat horse, which is very 
liirlit. dtM«> not overload the iHutMtnkiueut, aud ruu» 
frrely witltoiit rallN, st*>ereil stiiijilr by a c(Huluct4»r, 
wbiMM* tank i» eXoeeilliiirly wu'y, *in<V the >>fv«Ml of tow 
int: must not excee<1 two'miles an liour. This el»rtr»c 
nHktur receives its current tbri>uieh ait overhead trcdley, 
It is a (rle\cle with whU* wheel* that ttmU upon thp 
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Thk problem of towlnic Uiat* on canal*, althouicti 
ae<*mifii£ly a iiHiNt Hhnpte one. btL- b«*en fur from bi*tn^ 
solved up to rHtent ye*r- At au epiK'h in wbleh ma 
ahin«9 are everywhere tendinirto replace niiuuul power, 
towtnir by hortten ha* reniaintHl in favor u[>on a nuni 
lier of navitrable (4ir4*uiie4. 3l4»reover. towintf by m>»n 
is still employevi In Kntncw. Althnuffh tbt> use of the 
liors« Na\es human di^^iily a tryintf nrfle:«l, it doe* not 
irive much more rapid ri*sults, iriAsiuiieh iw tfiwhiic 
borxv ar(( <iftefli wantirnr at th« relnys at whieh they 
are ex iM*i*t4>iJ to be found. This noeiirfi frt^pielKly. 
and so lereaily n>tards iranr-portntlon. that many iHia't- 
liwn in*rall a tr*^i*>*ii>^ t-lAble ou their ve*«-elN. anil carry 
their bnr»-e»* with tbetn It iinneoeMNiiry to say tliat 
wkpb a syBteiii |M far from twiner etiinouueal. 

MfcUuniciil traction hfut by no mrans readied an ac 
tM^iitvtltlf »leitr»H» of perfertHMi. Sleaiu tuir*. either witli 
siile wlitrel* or ni-rews, arr coally. aud, besides, IbnHiirb 
the a;;i(alion of the water, tliey rapMlly destroy th<* 
Imnk- of (lM*cannK which latter an^ ustially luimiw. 
Altb«Miuh their inoile of action k« a little mom rapid, 
1 hey often Itwe such udvantace when the b>ck chani 
iN't* ar*> iiM lan£i' eitttiieli lo ni'eive th4>ni abiiiK with 
the iMtrtt- tUal ilo-y lu%vf in low : and tlii> i* pr-nerwlly 
llieciL*«'. It ri^ pi Ires as uiatiy h»ckinir« as lh«Teurr bunt's 
before It I* pr<-^d»le tt. rfsutiie il>e journey, aud what a 
delajr tbk> vaua«» tuay reaUjly bo eccu. 



tramway Un««. It has l»een neci^sKary tit establuli it 
double. One of the cMiiidiictor*- Is the line wire tlmt 
leadrt the electricity to the motor of the en|{lii«'. ami i« 
liehl by iiinnlatin)f sup|Hirle. The other, tlH* rrtiini 
eoiiduct'»r or tc^uund wire, i» sfuipty carrieil by irta 
bracket*, ami cuuimunloateti with the vartb at abiwf 
every 2:V3 feet. 

The line wire, the only one (bat niiirht i^fTer aiiv 
daii(p*r Ion acei»unl of the bik'h |>otenliul of ll»ef4^ 
tm?ity that it Icml*) is placed sufneienlly Inirli t» fci> 
out of rcjicb of imprudent bandn. When it i* low*ml 
for paMintc under bridp's, it UrIitcs in a rvctatiiriiUr 
piiKw uf wooil auderneatb which there isa kNi|;itiidlniiJ 
rhaiinel for th» pasaairf <>f the wires nf the Ih'ltcn 




CANAL H<iAT T<»VKI> BY THB EI.RCTRM? UKXiMUTlVE. 



KTiiuud. throui^i its own wci::li(. a sullleieiit purchase 
to furntMh a |>owerfiil tructivc slresgi. Tike vehicle 
moves aluuf; the batik id the raiutl thr«>ut;h a trullry 
r<Minecte^l with an acrmi linn that frdh»w» all the 
^iiiuonitieri uf the waten'^>iirs<* aiul IvJid* frmii th*' 
powtjr stations the current that acruiilcs the ^lytlAmos. 
rbc cable far lowuiK' the iMiats Is fiuttciied to ibi' rear 
hetwe«^n the twoilrivicitf whe^'ls. tn fronr. the ^leeriiiif 
whe4*l. of smalUtr 4liAmMt*>-r l>- m'I Into the lH>rUontAl 
ciirrnisit, winch is I! *>ha|»ed and rarrii>34 a tw<» |sde n* 
oMviiitr dynamo with rluic Hrm.^(nreM ami Induciorir ex- 
cited in »«>rie*. and i*niuilih- of ati-orbhiir witlkout detri- 
ment to th** at»|mT.(rii- mni I to 9.IN^> watt*. 
The ti)'aaUM» idiaJt, wiiidi run* iu lbi9dUv«Uua<4 the 



Tiie laller. which are naturallv two In nuintier. al» 
small br«Mi«e earriace» carrie»l uiK)li tho wirw liy 
L'ntMiVwl puUe\». A euuii(er|Hn-e lieueatb 
to preserve a nearly vertical |Kisilii>ri. A lii*'Hilb*' b"*** 
ptiis them in perfi*t-I electric contact wilb ll»c oiodiK* 
tor, and flexible wires ci»nuec' them with the t*iiwi'j^ 
tnr* uf the enirine, which are cnrried at ••oioc bi'itfh* 
a slender ri»ii and bracket. A very simple i.>»letti JH*' 
rntt« of iTonneetinir them with or vcparalintr thein itaw 
the ci»ndiict4»rs, Thi* arrAiitreinent renil»*r»' cru^jntf* 
very ••aj-y, VVh4>n two 4'h-i*tric^ lM>rsc> meet each »i|lier. 
it 'ulWce* for th«>tD to ebaiitfe tmlU-ys ai ordi*r to »«" 
tltiU" 4>n iiiHtr way. 
XJje wurito that prtMluov the eltfctriclty are In c«ee 
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nroiiiuily. Thw |i«riiili* uf r«N]u«luir tli« eo«t of nlab- 
IlitliuH-nt ftt tliM niiH Without fit*va(iiktf th« |Mtt«fitml 
UrytMiil iiiMAkUn* Til*')' Hlnrntil Itv jii*TulU<^l nt i% ilis- 
tniir** iif wvt»ii <»r ciKhf miiIh- u|inr(. iiiul, iti unler tlinl 
thn #»>rr|ci> limy nlwuy* ii»Mirvil. t^iicti rIiuuI^ |iu^fiis 
fitiir .^Mi'in^ |H>W4:>r «uiriii4-s tlifvr ul wltioli iitiuulii be 
mil lit tli*< Mittitf [|iu«*. 

K«|M'riiutri>l'* Willi Iht^ (fitlliMt )>v«tein won* llrst utMnir 
AT Part". m(hI llifii uiMiii tli«* H<mr;_'<it^ir rAikiil ttiFinXin- 
tiiiicv <if aii4t H linll iu«i**'. Tin-** wrrr erowiiiHl 
Htrli iM» CMMiiplrlr It tliilt thi- lU(i*t fOCUIH^triit 

Jiiilif*** li:t\ f «»M*rInl Ituil tikt* prohliftu «»l luwtittf u|m>Ii 
cnunlit -rftu« im»w to bt* sJilrfd lu tliu ismkt atlraiitu^ 
r»r iiili-nml utiriitiitina aihI c(Mi.«r<|iirnily nt thit com- 
UM'rce 111 lh«> ciHititry. 
To I'refKari* nii I'tt'wll^nr innnvjitinn. to stndy tt III «ll 




bonis, l0 liioltiwnl In iIh* rudd«r llavlf mwI «cra*t«d by 

a <tyiiaiuu iiicluaiHl In tiM* Imti |>lat« boi. Four wlrtiM 
lUu( ailiiill tlir ciirrtfUl uiakf (heirfXU Iruru 1h« Ii>|»uf 
t Ih' aiiti svrvc (i* citiitrul. fnmi lh« tie liu. (lit* iiiuiloii 
of llir »cTi-w. Tlii» lultvr. wliii'li is of Imnitf. Im* lhri*r 
blAiJi^. JUJil. ill u tiunual run. iiiakt^H 1HM> ri'vnlutioiiti a 
iiiiiiutf. TIht AilniitMlwu of tllii ap|«anttuti i> uIwavN 
4*ti*y. aiul itH »uU»iltttiiiiu lor itir uriJiuAr>' ntiiiJrr n* 
qiii'rM but i\ lr-w luiuiitn. 

Till* dhI uuil l>rat*krt of tin* towiiif; rufnn*^ Uvrv ro 
pLanxi by a iiiajit lour (<-i*t in hviKbt. ut thv top of 
wlklrit Xliiv InMk'y cabin runurct wlib iU« oi»nihirtcirM 
ai lli4> lioiit'it vitjgmv. For tliU kititl of ill iliiatuiii ol 
tlu' vliK'trifitv of lliR linr. the rjibti*« an* |4MI|; i-ikoij|eU 
to oroMH, wilfiout fouhiiK it> rvrry boat iim*c with uii 
ibo trip. 

Ill <-oikelu4oii, It may bv otaUHl tluit at prm^iui 



Mfwrn. Thiraifi* iiinl (*owl«yanf rr««oiiiiueiiiJine hi Kitff- 
laoil u vytilriii wlik'li htu a frw fioliito of rt^tiiblaiive 
^iih that of 51. Unlli<it. but which ift wry far fruiu 
bviiii; 4!hamct4>rui*iJ by ita »iiuplii!ity. 

For the abov«t particular* aiul tlir eti^ravliBKa %v arv 
iiiUebC«ti to <>MiiKM, 
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tbtiic. Nit the iiivfuli^r hai* tlwri ariNmipliithAil but 
half at«N|( nf which thr ulh<*r half u1t«u Vfry diAI- 
riilr. We refer to lb«* trouble* ol irftliii»r th« AVKfrnu 
«4h>f>teiJ. &1. ilttlliot aiiil htM ANtufUtiM, afii»r oricaiitz- 
Itiir itiP Surii<^(<i> (.l«t Trnirltou Ktcclri4pio >ur Ifw V(»teM 
Navhieabl«5^, Umi to bu*y tlMuuH>tv4'« with tlii* wi>rk i*1 
niiiliiki; cu»toiiM*nL The north o( F^atlrl^ which Ih mi 
rii'li ill cariaU uiHm which th*'ri> t» nu iiituti»i>)<^ trulflr. 
wa> plainly inr1irat<il Tht> rh<kMihi*r>> of riiiiit(i<*m« i>f 
llw retfiou were «yMk(roitf«Nl with ihn riiie*itt<iii ; but. 
cl<^pite tlie (U>C3iiivk* ■•i|Mtrliueikt)( alreaily luiwle, they 
wi<the>cl liir more liifhr uii«l »<iiiM'rhliiif iiHMt? prvrlne. and 
a»ke«l lor a reftort Iroiii Priif, ,\iii»^ WiTi. uf Lill*- Thi* 
re|M»rt, which tourlH'H uiKin iMtth the i»r-hi(iral anil 
roniiii4>rcjAl fjiieiitioiitt ttf t)ie «<iiterpri»*'. e>iMH'iii|ly fri>iii 
the vM>«-|t4iint of the waterwayn *m wliieli llie'eHtab- 
li»hiU4>iil of like »yi>t«*iii wax pni|K>^**t|. MH*iiie*l iimmI 
faviirabl*' to tile <*haTUlKTM. ainl work wjin thru lM*i;au. 

Am th*- ilfnt piN»ie4*t Watt l<i rwiabli'li ifleclric lowiutr 
a|H.ii t|it< carjAl* oMuprisei] l>etween Krihuue hihI Hjv*- 
Mik KiMhl. near Caiubraj. for a distance of I'lfly mile* 
feaiialft of Airv. I^fule. t>erivaliiMi tie la ScarjHf, atiil 
Seiiiitfei. the work wan betfuii n(iou a M'eli^w* <m lifttiMi 
uole*. from Bethunc) to \rnliin Two work.-* for i>iip- 
ply iiii; ibit* etitiro hue were built, uim* at Unrrv, near 
llnirr>'. 'iiul the other at liauvin. TIhi exploitaiiou 
wn- tM*irutt in Sept(-uil>rr Lol, uml in tlml month nliuin 



OUR TKADR WITH JAPAN. 

TllK »t«ft4ty and rA|*l(l trrowth of mir riMnin>*rcp w|tU 
like iirlpiit iii IUii»rmr*'d h\ ulaleitiHtt ju*t ri'e»'|v»^l 
by the TreA>>iiry Hnrfikii of Staiii*tlc*. »hoMli)tr ilie lin- 
rlf« and oxpurtn of Jiiitan. thirlnic the nr*>t half rif the 
lu-'t calMiidar y<<ar, TIiIn »I(ow« rhut Ja|«j|iiV pur- 
ch^iM'*' frutii the riiUe^l Hiuteii cniithiMeto lnciviiM> with 
lr^•|«t tiM»tdlly. whih* In iiiJiiiy cah«« lhn*-e whirh i-he 
hii^ l>een aeeuMouie^l tu make from other iwrtP of the 
World nt9 beliii; rmlucvHl. Her lni|Htria(liUin of raw 
colton from thcil'nited Stalen lu the t1r*i t<iii iuohtlt-> uf 
tt^ wri-r U.7S8.0^ \en in Value. aKain^t .^^ll.KAf yen 
III the ourr«*->|*oiiiJitit( luuiithw uf llie precetlinic year, the 
(pianlity beinir i^ivrn in the nix moiifliit of IH^ ut 
il>W,>l*) piciilii. a;.r«nm 181,Cr,i.^ picnta in iIh* (?orTeii(Kjnd 
inir luontlm nf l^idT, the pieiii being nitiivnletit to 
|Kitini!ii. iin the other hand, the hniMkiiatiiMt of 
cotton frtini Itntmh India, whenee niont of tlieeolttrit for 
.la|uiii hai) fo^riueriy tM>en drawn, fell from Tllt.Gdl itieuU 
to eUi.ulT. The foiiil hik[K>rtArlotiaof eolton Into J.ipan 
111 the half reiiranioniite^l to i7.7lH.9ft] yen in valui-. an 
tikcreii*^ <if n little over 4JM't> iiiilliori ven over tlM> eor- 
re«|ktiMllnir tiMHilhi* of 1*41)7; whil»' id*' tni*rea>4) froni 
the I'iiited Stale* alon^ wa*. nearly U (MH>.4HNI y»*n, (.lum-- 
liiira tr*'neral reduelhHi from uiher puiti- or the world, 
mhlle the lm|ioi-tH from (he I'nItvKl ^>t«teM uere mure 
than treblei.1 

tliir luaiiufarlureit uf Iron and »1eel M*eiii to he 
e>*|»rcittlly 9ati»rncti>ry to the Japanese. Ihe infeea?e in 
I icjtrly all articles of ihiii cUiak brini; vinuiirly lunrke^l. 
lilj(N>rln 4»f lueoiuulive eiiKiues from the I'liiletl Slute- 
iiii-rea^-ed from w*|.(p*i y«.|| in the rtr*l halt of lht>7 
to 1.113.^11) yen in the Untt hiiU (»f lti«l year. I if 
nailH. iiu|iort« liit'» Jaftaii fruiu the I'nileil Slatef 
incrrAHtfU fnini 3.»0.i*">h ratlieti in the Brut hiilf of IH97. 
to 7.1111.1117 cult ir» lu the flr^t half of tite liut yc«r. 
Ihe C3tty bvliifc 1,V iM>utid», the totnl iiiitMtrtationct 
of naiU haviui; fallen iiteantiiiie frotii ]0,3m.*l7 eiittteo 
in tlH< lli-xt luilfof !HU? to H.:.VI.tJCi^ in the Hr»l half 
<kf the iwb«t year. The iin|H>r1ft of '* bar aii<l timI iron 
from the rnite<l StateM iiicrrn*«l frxHU Ui»».0''*i rati icn 
inthetir«t half of IKUT t.i t.ori.43U m the hr>t hall of 
IMUH , white ululer tlie iHtatl of " other iron and Kt«id " the 
i iui|M»rl« from the C-nitr>«l Slates iiicrrttMrd from l*,4tU 
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thceuinpiuiy hn«t 107.CkjO Iouh to low tiwine to *ueb] 
cuecenti. the toaiiiK wa»> irranled to It ii|mmi the futiret 
hike projeelwl ; and tli** »*H'*»nd M'etJ.iii. wlilch will , 
roinpri-e lour electric wurkH, alMiut to be rxkii- 
•truelet). I 

t» addition tu (he Imrti^Mt ••iiETiiie. tli** -tw*t'tal o1>>«m'| 
n| whiL'li is to low tr4in« of hoalD. M. linlliol hii« pre 
|ared, and lu« eoiitfiany i* expl<»itliii;. a Tirojpelliiit: nid 
tier, which i« aptkheablc to mklitirtl liimH. Thu device, 
which *• "UiMt it iitc«l for Ihe ot^liimry milder, eonti^ls 
nf a iinrrow. hcrinelii'iilly cl<iwd tntk of Iron pUte. 
which t»|H>rH at the liurk in order to iillon- the water 
to Iwive eii*v iic«e<»*« to the •crew. Thi» lutter. iii fact, 
tonlrary Iv thv kWriuktE*'HHriit in luw ujaiu grdtuary 



yen in tlu> rtrt.t half of IMIT to 11i7.47ri in the Hrxt twilf of 
IHIIH. the value of the ipdd yen IHiitf 41> Hc»'iit* 

liik|iorratloikk of alcohol frotu tlie t*iiit**t| Static in - 
eretu^l from in.SKl yen in value to |rtri.3.*i| : tlnme of 
eitftirelte*.. from 3**4.fiM ^••n to ttl..>7n ; of bfann ntnl 
peat»e. from 414 yen to lA.-VKi. while olher arlii'Iei of clii« 
rlti>n alxo khoM nd luarketl tnrn'aM*. 

The flner irrade« of Aiiicricnn inuniiriietiire alM> acriii 
U* he Qiidiuir »P<^>*I favor aiuoiif; the Jiipune->e. iin 
|K>rt* of American watchf-« havini; incTi>i%M>d fnmifKV.Ml 
yni in the Hc^t half of ixli? to ll(A i(UU yen in the 
hrwt half af the pa^t y ear, while our oun rec(krd» of 
cipf>rtatiouit »how an increaw in exi«ort* of tyiw- 
wriicrv, vowing luiichiuvK «od vtiwr urtidM uf iuM 



ebuMi ui J«|Miii lu lb* IUcaI y«<ar jiii't vtulvd mttMaptUtd 

wiib lho**e of iIm precMhnie ymr. 

Keturiiiii}; to our own Mutt'iiienlAoresimrt* to Jupaa. 
it ill found I hill ill like t1r>t m'Viu moiii|k> of |Km our ex* 
IKirtt to Jtifmn inrr>'ji»'fil oVt-r TiT |M»r rviit, a»i <N>m|uiml 
with Ihe corr»*<|NHi4ltii|e Mionfhfi of IH^T Tl)l'> incr^-mw 
wiu ill alartre numlHT *ft artlclf-i. »>uch a> iMtok* nia|t«. 
and eii|fravini:*<. wliftii flonr. eyrlr^ ch»('kt««iid watehe*. 
raw cotlou. liid**» and ^kiu*. int*triini^'ii(* and aplmra- 
tu*- lor ikfientinc pMr|H»i--. inriiMlinic leU'cranh mihI 
(eU'phone. »teel rAil-*. m*wihjc iiirtehln*-. »itiH h'lillM'f, 
ker(K*ene oil. |Hti'iifliiie, Ijtiiiei, ctifi'M*. and many tktli^r 
lU'ttiM-a. 

VVH TRADK WITH rillNA. 

AUKItU'AN iiii|Nirfs tnio fhoia continue to increftMi, 
while thiw*' uf other c»»iiiiirlr>* de4'reii-e Thin 1* nlM»wii 
by the ^tatenlen( of the I'lilcew trade re|ioft» for l«l*t, 
jiial reeeivtMl by the Tre«i«r> Buieau <»f Klatif>lir^. 
The doriiiuent hi <pii*vtloii ii> a lunre vohiiiie of iienrly 
1.00(1 nii4re». and cofilainn re]N»rls from the e^^t<llu■ 
oflleniU of all the |>on» of Cjiina. and uImo a treikerni 
MtaieiUi-iit from the »tiiti»tical •iSTetary of the <*hine»e 
Clinton k* Mtrv int. Mr. F. F Ta)U»r, «lio calU allen1lc»ti 
to the ict*neral (allintf ofT in iniportationN of rc»iio» 
KXHidN by reaMMk of the erection id local c<iii(»4i luilla, 
b«lt i*a>«. *'Ainern*Hii ^hmU, however, cnntiniMt to in* 
vreuM* In faVor. drIIlM ^liowliiu nn linproveiiieiit of over 
9l«.0rrj iii»y«f». jt-an" o| oi»-r IMMH) piec*->. ai.d ^heettiitn 
of nearly ITo.O'i pUH>e*t— bur llie^e are iilmii*-t the «»nt]r 
eieeplioim lu the ceiii-ral decline l)rlll». eictf-pt Aiiien- 
caii, iih<»w a heavy iliH'reiue. while Jt-nn* iiii(irovei|. I 
>lieetln|CN exee^«t Auieriraii, !«•» were iiii|M»rt<H] by 
lA-er half a million pircrs." 

Mr. Ta> lorV Mateiiieul. however. i'oulainf> a waniinK 
to Aikierican «-x|M»rteni ol keri>^'-iii* oil. that their Iradt* 
III China in beiiitremlAiit.'mtl by lin-Mun ni«l Sunialran 
oil*. Miying: " Aiiieru'un oil i^ llndlnu viiforoii* rivaU 
lu UuMinn and cf^iiecially Sumairati oil. In l>9t tlk» 

ure* of tm|>onutioii were: American, M.A7t>.!*.Vt irul- 
hHki»; Uufu-ian. It.^Mi.SHIl t,-«lloii.« ; f^umatraii. VU.'.'HO 
IMiIIoiih: while in IHV* ihey Were: Aiiierlnui, 4K2ll!.^tS 
)mlh>n*> : Ru»itlMn. 2tC.tKM,l^> italluim; and Huuuitran, 
14.*.M2.a7»» tflilloiik.,- 

Tlie re|Hirteof the ooiiiHilf*h»ner» of ctiNtoiiia at the 
varioUH |Hiiin alM> rontiiin many ^iHt»-mfni» of Interest 
to Aiiienrnii liianufncinrerx. ('oiiimiN'iuiier Lay. of 
Newcliuatiir. nivk <m the ipieetion of the ifrowth of 
Amerieitn trflde in c«>l(iHi t'lothf ; "The m|>idliy with 
which Fnirh»li «lrilU ha^e 1>een di«jip|wann»r may 
seen by ikolinir that Ihe lm|>orln(loii only four yeurv 
ni?o aituMinted to m>.inmi pitn^**. while duriiiif Ihe periiMl 
uiidt^ review |l>'^l7^ only 3.'0.i piei-ett arriv ed. The pn?- 
ttnmlnnnt iiosilinn M'eumI by American drill* and 
>lk4>eiin|n( referrrt.1 lu in |ia»l <e|M>rt* i.-* now one of »heer 
Mipremiicy. The nin»t »irikint; fr*lure in the catep^ry 
of t.undri»-« i% the nverwliehniiiK ini)M>rtntlon of kero- 
sene oil. In which tn«de the ^iipreiuucy ol the Ameri> 
can braiiilM exo-i-diiiirly pr«>noiiiici'd, for the lur>rii 
im|Hinutlon of AiHl.tn^ iralliiHH In INMi ha» licen eclipMHi 
by (he 9.(m.i>MJ itiilloim lu the cr«*dii of tlw |ieriud 
under review.*" 

i*oiinnt*>eioner Hlfipl»ley. of TieM>>iii. in hiD rt-port 
ouvh: "The tioiiible kiicr»^iM->- In ImiM^iiii ion are ilO.llOit 
piKVK tn >'uitH and iwlIK |it7.t»nn piec»* In American 
drillf. and 17*>.l>0il pleceb In American aheet I liiCD. Ameri- 
can keruM-ne lue- rlh**!! fr^on 3.74:^.*Jim> inilhHi» to 4 rtill).. 
50O);allumi: Hu-hiuu f^Mii R.?4'l.<><) k'Mlh»li!> to 5.-^,3(0 
kCatlotK. and l^nirknt from Sr<.*KMi iMl^itiin to Utk.llOU mJ- 
luiiK.*^ J>iM•ll(l^ilt^ (he railway devdupiueiilH *A that 
eection of China, lie NkVH ; *' It in aiil(mi>hin«r ImjW 
H|»eedily Chiniiie. lUnpite their re|Hite«l conver-alisin. 
adapt ihriiiaclvi A lu a new environment and make the 
nio»t of increased traii*fN>rt fiu-ihii«-» ofTercd theiu. 
Already Pekinir fniit is M>nt direct to Tanicku for ship- 
ment Moiith and Peklnir i* similarly fuppliwi with 
southern fruit ; ami tmfllc uvniMally di'V*'loii»-d nn 
rapidly that it Mion h«^anie iiii-v-sHiry lo donide th« 
hue." 

CoiuuilMih>i»er Carrall. of Cliefuo. HHVr* : "In cottoii 
i;ikm1n the iiio(<t notable inereaM'^ in im|iortatioli9 i*oiu« 
under -liiriinin of all kiiidt<. 17.i;9l piec*'» : Aiiieriraii 
drill-. :W704 pifc<» ; and .la|MineK' yarn, while decrvwiiet 
are hIiowii in Knuli^h and ln>Maii drilN and rheelin;;<i. 
handkerchief?, and loWfN. Five million two hundre«l 
niul ^iKhty-one Ihouhiiial and -ixty trallonv of Aiurri- 
can k»*ni>ene oil uere |tu|>«irtcMl duriiii; the year. ai;aiu«t 
2.S**.*V' ptUoii* in If-IWl while arrivals of liussiun kero- 
sene i!iti.>^iO iiT'^hoii*! uu^re than tkmbled the record uf 
tU» previous year." Couiincnhnt; on the ci|Htrtii nf 
■ilk Boudft. lhe*eoiniuiN»k4>iM!r adds. " The I'liititl Statm 
marKela arr iH>w priicliciilly cloM*d on account of llie 
liTDbibitivK* iiitport ihirv Icvleil, a» much a>> TiNI yntr 
ci'iit. in soitM- insia!ii*i*s 

CommissioiJi'r Hu):lii'i>, *(f WmIim. tgiy> ; **<>f forelfrn 
nundnca tin- niof>t ini|Hii1ant In kerukeiie oil. the in- 
crf^a»einthe liniMiriation of which Ip MHuellilnir phe> 
noiiienal, havhih; rlM**! from K>iii*'tliinu over half a mil- 
lion irallom- (en year^ Hir<» to over two and a half mil- 
lloii<i ill the year under irvlew. The Atiienaiu variety 
»(IM holdt Hiipreinacy." 

Coiiimi*«H>ner Kucl;er, of Shaiifrhai. in hi* reftort 
•*ikyii : " la cotton itimmU. with the cxct-piion of Indian 
T-clothn. AmencBii ilnlls, Kiik*li>h j4'iuis, Aii»er|caii 
■theetiniTK. rfttttiii la»tinc» and Jik|iwit*'^' i'*itioii cloiji^ 
all <if which show a sub^tanttal hn-renh*'. tlH're waf ft 
downwnnl ti>ndft-ncy. t>hh-ihiir> utid iliill* from ll»e 
1'iiitcil Niateft and C»nMda latv*'!)' «Miti.iimlN'r«'d thore 
of thit Kiktillsh make, for ih*' ren-Hiu. it in allr-:retl. that 
frelfrhl from America wnh iKiich h'Werllnm from Kiif;- 
laniK lie-etporiM ol mtr«>n i.*oi>i]^ itnprovetl tt fwr i*t-nt., 
.\meri«aii nmki* countini; for a etnuj ball of iheappn*- 
daitoii. A considerable eii|>aii''ton of the kcr^iM>ne idl 
lnid<t Ih (o III- nolr«l. Tli'Miirh Anierican oil retain* itii 
preuiker |Hikjii<>ii, bnf h ltnM>in and Sumatra Irnvr taken 
tllrtr fair "hare of tin* mcrearvc. The proxiinily of Ku- 
matra to llo* China market inve* (he l^niekarpro*|iict 
an advantatnT wlm-h ha* brrn fully avail*-«l of ainl 
followcfl Tip by the it^labliithiuent of bonded taiik7< at 
Poolunif." 

Commivinner Von MolMiih** ff, iff NlnirfKi. miv^ : 
** Kerruseiie oil ndvanceit 4'»l*.rfcVi iealloit*>. cliirllv in 
American pn^lucv." Conim»'iitini: on rhcc«viioii trade, 
he savs " The native oMTtori mill ek^tHbliAhid iir tlim 
port has an a<hhtlori <»r 4l.tO( Npimllr-. ami tin- mill i« 
run day and nii:ltr uithoui tnirrrupi ion " 

CnniMiiiwIon'T Mor^bon-t*. of .\uioy. r*>-m»rk« rlmt 
owiog to jui uuuaually (wuU grain crvp it WM uuueoM- 
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Miry lo Imtiitrt Aitiprioaii flour, rii>v^ or wlmit lo lh« 
ptlt'iit iif fiiriiifr yfiir*. rtud aUtU : "T-rlotlw arrtvi-ij 
til *>it**ti[ of SU.OtSS |fi4*i'tii, ail iiiiTfii^p uvt>r 

IMfHI iif ]0.4il7 |»iHOf«. Aiitiricaii drills ami rliliiti**^ 
«*xliit>it iitcri^Hfil ricurfti : \.'£M inecn uf the hiriiifr 
and 4.*yp* \n*'ttm til i|it< liilifr art* iioTtHl. Kero- 
(»*>ii»> oil OtCMr»-*4 »r«- tlie lili:li*^t iii tli« liiNlory of the 
tH»ri—:t.H3il. 113:1 irnllMMx arrtv.t. Tin* Aiuerieuti |ir<Mlur- 
liiiii hUihIh «i I he \ifnid, I.rj-'.mM) imlloiiv fnllu«et| by 
KtiM-in. eXi5.7?i imIIoiii*. white Sumatra aiuuuutH U* 
7H.400 traJ^Mi^. The trade lu American flour fell u(T 
c>iii-4t<l«*niblv, a^ the Ur};e ri<*<* en»p obviutrd the tieoe»- 
Hilv of (mrt'iiA-tiiitc foreii,'!) Hour." 

(*4*iumi««^>iter I'lry. rif rnlU utteiilioti lo (he 

deereaM- ill importation 4^f Kuro|M*ui> eottou oM»d'4 in 
eoiilnut with the reports of iiiereiLM*!] iiii|Mjrlntioii of 
Aiii|*riraii <*oltoti i^mtiia. ami cotiimeittini; <>ci the rivalry 
of Suiiiatran oil with that from it»e LTitited States. <«nvN. 
chat whiU* itiiii'irtr* uf Aiiirrii-ati nil niM< from ^i^.77i> 
ffnllmi* to n&V -W-) ifittlniM. Sutuatrau oil iiierea«<*d fnHii 
ItH.iiTA eallnru l<i 11*4. 470 h.**lU>u«, aiid add» : ' Sumatra 
oil eontinuen lo tie in ^eat deiiiaiul, and now, the third 
vear of a KteHdy julv(iur<e, can Ite Mid tu kiave taken a 
htm hold on the market. ' 

MKTHOD tip WALKIXU ON WATER. 
PL'HINO tifte MirlnicaiMl fiiinuier of la*-t >VAr, a luau 
could M>meliti»et< Ite m^ii on the Saale. iteHr Miill«\ itu 
deavoring lu walk ihrtMiirh the water on luiiiN' »Im.««. 
Th« " water walker/* uh he wn» calleil. uab Utto iiruwa- 



\t\ii» poaition dlwardit hi* oar, and mU. drtnks or 
friuokee — llluMrlrt« 2«4iunc. 



HOW l>KISO.\ER8 IJVKD IN THK BASTILLE. 

Ax enforced Hlay in the uiomI nplendid pnlacv wnuM 
prore an iuflictiuu to any free biirn. ambition* vliild 
<»f man : cumpuUory well beiti); Jars at aetitely upon 
oiir MiiLteH »« lielpli*^ utioerv. To he Ihere to-day and 
tpone to-murruw i» fur the a^trenlurxfUtf the true »ecret 
I <»f ImppineM, and a tfeuuiue •ufTeriug i» iiiUiuted by 
! the a«»uranee that you ooutd not, if y<m would, leave a 
1 4M»utf<»nabh> library (or the doubtful ph^iuuro of the 
' town. TImtt wiu,' then, a detlnite hard)>bip imiMwed 
U|M>n thiJwe whoMiJuumed Ui tliM lla*tiUe-n n^itrirted 
niovruirnt, ait <Muinous eiTiNiittr of inartinn, fur whwb 
not evnn the beat M>cirty and xiw uliltvi win* eould 
whoUr atnne. liut apart fnjm ihe neivMary n-ntru? 
tton. u >tjty in tlw fniuou» priMUk of PariA wan hiil*- 
I moTfi than an atcr*M*abl«* divtir*iijn Ic net^air^l, ludft-^l, 
MM ihouirh the Kinic wttre nn bin meitU', Hi* ntHmtmn 
ancMiiy wits for the mmfurt <tt " my prifxiiier*." an h«* 
otirtiiUKl)' Myleii them. Aifum aJid avain y«in wtll find 
nt>tt««. Ntifiieil by the royal hand. tntnUtlntC that tne 
(aKieK o( the freniU'iit«*n wluim* htiercy wax U*r h whiU* 
eurtaded *lkouUI lie trratlO^l without ^lillt tir r>oin- 
ntaint. In the flr^i plaee. nut everyone wao free ot the 
Hiw>ttU«>. The ernueit pulll^hl^l by inipnwuiment In 
thiti HUitust duniceon were nor. Jn ih« icuUlen aiee at 
lea^t. the eoiuiiion erliiiett of robbery and inunler >o 
man wa» deaervhitf a leltrv de oacliet wlm had ikot 
nruvwl a ■lanjCfi' iIh* 8tHl«, or wbu had nut BUfier 
flu'iti'^ly hiHiitted iht* inoimnrli t>r hf« Court. It wa*. 
indeed, a fMrin of t>!>tra>ei»iu. thi> reiuuvul for a while 
fruui the d«ii|^.'r» aud aAixietkw uf eucuuiuu life 



■prTnnl. h# wan dlMiirliMl by the drawing of b^Au Mid 
ihetiirnhitf of kevn Two jailer*, tiilenl and dt^Tnt 
ent^'Msl io*»'rve the dhiiier. The plate* were liiu d 
coiunuMi rr<«rkerA-. and the linen, tbotiirh wLi|,_ 
e*iMr»»' and rotijrh ; rinr wnc llie cutlery »«eh a» berait*r 
an enittieni iniin of Iciterv. The foud. lutaever, «c| 
eirnllfnt, tttoiiuh It wa* tViday and meat wiu pfc^lt 
withheld. A Hoiip of white tiean^, with the frvslmi 
butter, wait lolhiwed by a diith (if the miiw Itnait, m- 
ferlly eiH>ked. Tlien came a etJiltUh eKinkaHely atf 
»oneiJ with irarlM*. mt Hue in liuite and odnr, uw ili^ 
raplivtf. that it wouhl have flattered tlbe |>alale 'uf ;||f 
Kreediettt Oaneun. The wine mm* not rif tlie beK. Iim 
it wa» |ia!^ble, and the »knM>tie«' tvl dpwert weinrl tlie 
one and only fault ; at aiiv mt«', Mitriiioniel seeiiitd it 
KtH?d »pirit». and refleeieHl that, after all. priwHi l^ff 
«a« not dii«pieA(>le. Hut iw MHtner wiw the rvput 
finished, than atraiii thi> tM>|iii were ilravn, and i|» 
Jailers entrrv«l a4»iii, thu thiM* ■nrrlme a pvrjuu^ 
plates. At the tiitfhi of the (hie |M>rr»*lain, tlie dflinite 
uneik. thetilrer kni vi*s ami ftirk", Mnrinontel reciffnid^ 
hif> mistake. He hiul eaifu hl*> lni*k*->'» duiiiir. Rnd 
there wa» nofhiiitf to lie done but for the iHekev in 
titkr Jiut reventr** uiK»it what wiui |ir*'iinre«l hir liti lui* 
ler, Afitl It wan a fi-aM thtit imicIiI be .lerod kt « 
Ijoltdmi club «»r at the bitrh table of a leameil ftiuEait- 
IH»ii, Thtt> time tliere mn- no thunictil of TrldHy. An 
exeellelit KMIp. a r>nrei|leiit hiire of beef, the thiirli <4 « 
Ih))|*^I eH|Min. fried artti-hok<«* niid tipinaeli. a 

)*ear. ftwU irni[t^. a bottle of Kurutindy. aud tW 
hjeHt M«icha ! And toeapall. I he liovemor ealL<1 
an lM>ur (u auk Ifae prjnuner if he had diiml well. amI 
to «n'<«r** hhti i!i«t evrry dith wii» Bcrved from hi* <itii 
table and curved with hi» own hand. The r diiiii«r 
finished, tlteprisonm did nut lark dUtraellou. Tbe^ei* 




WALKINO ON TH£ WATBR8 OP THE KIVKR HPRKE. 



liiann, a man w1m> had often l»e<eu mward*'<l fnr hin 
bravery in ftAvintr people fmm tlrowninff. tJniwiiiann 
OrHt ••ndeavnred to walk on the Saale lnwar\l the niiti 
die of Iftftt July. Min*h tn the aiitonixhiiieul of the 
tnaiiy |ie«>pte wlm IiiknI the slH>re* of the river, he 
UHWeil tiUHit in the water. iitop(ie\| and ^tarteil atfntu. 
with tlM* iilM(o"t faethtr. The itiauner In whieh the 
water-walker np|i«reittly ilt^rvirarih-il the nature nf the 
element in wlii<*h Ih< 'lr«vel»H| iniut eertJiinlv- have 
been iwrpletini;. 8t »on after htj* t1r»»t attempts at water- 
walkiricnn the Halle. 4ir<iH>>inMnn iliMppeareil. hut re 
api>eare4l in Werlui durluif * i<-tiit>»-r. iiml atlfiu-te^l no 
little allentiun Ijy takiti:f a Sunday promenade nn the 
river Spree. He had ai'tiinlly walk«'(l U(Hin the water 
tn>in Ilia native town to tb*- nt|*ital 

ttriMsuiunn :i water«liot^ roii<ii"l of two air tight zinc 
eyhtiiter*. 4 iiirten* U»ni: and 5 l eiitimeTer* in dlahieter 
Ihi the iinder»iile of llieM* e>liiiderN are pivotetl five 
Mpiare flaiu. When one ryliuder iiiov«m throuirh the 
water. tlt4i rta(M m<»ve te«rwar<llv and tlwu lie flat 
atfalii-t the »>h>H* ; the t1a|M on the other ithne. whieh at 
the tiin»* I* »iationary. are in a vertical |iof<i(»ou and 
hence <»frer a eertiilii rfsi»tiinee. Tlie water-walker 
irlidei i«lo|i)c murh after the fa»hiun uf a nkater. w illi 
the thlTereiKv. Itowever. ttiat while our f<M.l is moving 
fornnrd. thenthcr tn*>v*i% rearwnrdly to a ttli^ht de^ee. 
The feet are •'»-riir*H) in the up[*er f>.irt <if iheithoeby 
iiieanM of firufet, When in motinn ihe water walker 
Umim a <^hnrl tt^t to »>Mi>t hlin in biN uioveuients. 

With iht*.Himph> npnaratus tiriMtiiann f^Iiden ainnir 
rupldlv. ajid MpiKtrfiii ly 111 (Mtrfect M-rtirity. lie in di*> 
turlH^ii itoi fv*>n by the waren priNbicMsl by pajelnc; 
8leaud>iigit» li man tHhl nffeetarh* tn M*e the water 
walker vloit nod r«-«t At siieb time*, he merely »inks 
one foul uvafiar ui tkui wut«c ibau ti*tt otlMir, and m 



Imiiur dirtalnl that the I'ictinia ttl a ruiirtlv Kyjdeiu 
fhonld Im* well feil and kin^lly treated. Richelieu, to 
whnin Frarie«* owes, aiiionir <»ther «hirnitie«, her faiimat 
Academy. fir>t devote«l the Itiutille to the n*eeption of 
iiiermveinenl <»i>fHinr-iii«, and from the r«*i(rn nf l<oiii» 
XIIL the eelenrnteit fortreiw l>r*eiinie 1h«' hixurinii» 
priiton of a powerful uriktoeruey. WIten lho<*-oiiip|erre 
pas>e<d arniM tlie drawhridici* in 1^:41. hf coinpUins 
that he waji (leriniltei) ito oth^^r iittendantH than two 
raletii anil a e(»nk. niid heiieeforth no rleh hob!** need 
de|Mmtl for liiu romfort either ii|xifi IiIk own evertli*n 
or Itie faulty attention of unwllhni; jutler*- Money 
eoulil buy within all the luxury that it bronchi with' 
nut. wild »hniild a iHHir liiaii ••tray within the lUiiien**- 
irahle walK the Kliiie wn<4 mi eacer Ut prove hin hit«pi 
lalliy that he ln*>tiintly alh>we*l hint a reuMmable pfu- 
fclon Not a few prt^oiier-* were abit* to fred aud clothe 
th»-ai(*elveH like ifvntleineii. and then to wive a eoinforl 
able nuiii out uf llie inoney allowed them by their 
•sovereitcn. The rtKimn in which they were e«>nfined were 
lofty HUd Well aired : tlie furniture wa«arranf;i*d acetkni 
iut; to the tiisle of llie oecu|mnt ~ Madame de Stael, for 
invlnnce, hitmr her wallii with rich tap)>strieti. and many 
a diHttni;ui*^he«l culfirit i>arri»l with hlin to the Kau- 
lejurK St. Aniniiie niv faniilv |K>rlraltii or a i<um|»tuonfi 
library*. Nor i« it least M|?nllVrant that the prison tuir- 
ber risitetl his clients eva-ry moniliiic with a silver 
basin, iierfuni4Nl soap, and enibrolder»Ml towelii. 

Hut it wo* Ihe kitchen thai wh* the peculiar fflory 
of thepUe«*. The tiest restatirant in I'ah-f-ould hnr«lly 
vnpply iiaeh dlnner»i a» were lavfc^heil U|Hin the cap 
:tivi*s, whom tli« |io[HiUr iniairlnation toaile^l with inuin 
am) surrenderonl to ravenim: ruts in dank erllN. < hie 
jlii«lani'e. out of many, iv enout;h. Soon after Mar 
juoutel Arrlrvil la Uw dungeoiL, acooui|Muied by bin 



chanired vimi^. and rewv^l ilieir frieiMl» , lli*y iitBTf*) 
canlaor dev<»tetl theni"e|vr-j lo ihe irnit^lio" 
elasHio. I hie eanlive de^ipwl a violin ; if wa« (Cl«n j»" 
iuMantly. Another w ai. an amateur of the fliiie. iod W 
WI15 iH'rniilled at reaM>^iiitbt<* hnurs to irnitif) hi« t»«*- 
Tbe library was lanre and well chosen : no 
who profi^sed ati inlerent in vciencrii was dlMiJJP*'*"''" 
ai«il the fiilhi'llfin f>i iiov.-lit wa» iidehraleit- Moreovfr 
anaJiibtbleeeriWirvhlp wa* t xereiM-d l»y the heulfii""* 
o1 iMthev. Mild we Ii*-Jir that n imm'Im n|Kin ttip <fresi"^ 
of iJtKl waM -irnck our id the eatuU^Mie. nn the pnnj" 
tluit If nilL'lit prove l<»«» iiielanrholy for the prW*"^. 
Nor wa*- the ieo\crnor ntitre rareU'e*- of ''*'**'V_- 
wardriitw^. Fine linen for Ihe ►uiuiner and J"'*,', 
the winf<>r were ireneroMitly supplied, aiwl no 'TpI'L 
wn* Kpared to (-uil the fancy uf the wearrr. 
wa". one ladv. for exaitipl*-. who demandci * 'J"^ ^ 
while silk wprinkleiJ »llh irrreii flower*: ai><» ^'"L ,1,^ 
of a ctimmifvaire siieiit Heveral davR in rainMu:K»« 
'.hoi««<»f Pan-.. The »tufT. unf.irtunately. f''',,, 
be f«iund. The m-arest appriMu-h wasa white kH* 
creen strifMn, and if that united the lail*. her 
»h<mld instantly betaken, riiarl** WlilWfy. w 
millairs Magiuiiie. 

St'im^H OPINION *>t' UNITED STATK:* 
(lOOUS. 

In thin market, Aineriran manufarture*. 'J!',**^ 
ceptiona. are re'*arde«l as aVwiv*- the averair** "* ***!l!)(,j|n 
ipiality. To \tr iu<ipe ■p<*ciftc. the article** ^^^\^tf 
make ^old twre. either loa lal■l^' or hunted 
cninetl aec4-|»tanee imi aceotiiit cd <|ii.nlll> m'"^' ' („r 
lUM-oiini of iirniftiiriitiv*- eheiipneM«k : tlie> a** \^ idf 
th* uiuuojr tluu) Uk« anlelcw produced h»rv ^ *^ 
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«*<ii»tJfi^ni ll \» Uiotiiirtlv tni**, tlH'rt'fnrt'.titNiv lli.^i our 
|mMlii«-u havrotftaiiir^J (avui' In Scuilttntl miiiMiv ifniit 
iiiiTfuvor Ml tl>(*ir UM>ritt>. WlHTfVer ^mic ifim iti tliiH 
(HMiairy flml* iIhm>|iMiii<ii |M»-v«lhij|e iliui Aiii«Tic«ti 
ttiithufni*luri*» itinl uthv-r |MriM)«M*tH urc u|i l(» tli« Umt 
irtjuiilnni, itrni'iutly ^IM-ukiiitf. it i^ntiiKulfrfil liiHeut<?li 
nHiiiiiufilTN^ Hint io my mi lirtlrlr 1« Ariirrii'au is lo cam 
uierid It. TlMi^xct'iKHiititart* ik*I yei i'utiitpii'UMu>Hritl arr 
ewifliivil tofii*rfHtM irrftiJt^ ttf liic> ck-ti tlm»wn uii tht* 
BiAr1C«1 « y*^r or two axii. wliicU tt'iMltni lo ilAiuiqr** thi> 
Anicrieui blrycl«< TrH*lf lirrr. 

Our oiaiidfiii'iiirer" aiitt oilitT protltierrs iiuiy w«-ll li«> 
(trauil of Ilirlr r*'|>iitnliun uu lhi« Kitli*. In fi^ml i»rn- 
iliwrU ami ill ict'Ut^rHl liiir» of warr*, thi*fv ar** lt>w 
«n> wtiu ilo uol C4>iiimriit tifmn Ihr hitfli Miiiiiiaril of 
llif arltcttMi (liry rv«yiv-** frum tht* rnnctl NrMt«>«. For 
euniplr. a wlKiicttnlo RTnri*T wli4» luu hMiiiltfil Ani**'- 
tTfiii tomato catsup, t'liilt •aiir«*. iui«l t-lunUir (CinmIm Utr 
mknr yrarv. w]h4*it rii^ntly at tUw ckhi^iiUi** io liiak** 
t^H* n*<vAiary tl*M!iAmtloii U^r iviuml»K * *iimll i|iiati- 
tity - about $IW in ralu*' -iviiuirktHl ; 

A |»ortii>ii tif thi'^liwt ttUI{iiii^iil wait tlaiuait*-*! In >k>ii>c 
way. ThU U the Ur»t tun** I havf ev»<r mnii bnck any 
Aiitiwinui ^Kitln. Thi*y Imivk uinfMrnilv f\r*\ <'la»iL 
Tli^ artirlrft ni«il4> Jn the l!iiitv<| Siii[f« art* hcttrr 
lliaii th*» Frf»ncti aii<| Are luudi prvfcrrvrt by lb** 
pabtH-.' 

A iValtfT in inftciilnery hifuriiM niv tlmt Ik* ha* im^vkt 
yet had rMiiM:in to coiuplatti of a failure on llw (tart of 
Ail American lUiintiriM'liirinir cuiti|Miny lo pro{ic-rIy All 
a ilrfiiiil4> iHTiltT for an nrlk'l^* whirli wax in thnr liiii* nf 

t»nxluL*tjoti. Hioonly rriiK'i!<iu i» tltiit now anil then a 
inziurcoiu|mnv whteu tU*^» nut uiakc thi* artii'k wantMl 
will fit her '•CU4I or pmixwe lo m'ikI »oni4'thiij|; (•!:••:■ '•to 
mr if if will •«'rre/' Tnat, hf ttuy*, isnlwAy* u lihiii«lt«r. 

lit ihe intt^rwt of AiurrMutn trntlit in Srt*iUiiii, it U h 
Milter of (he utiuiwt im|>orlAnc4t that our lUftiiufac- 
tarrrs aiajiilain tlie rt'pututitin tlM^y haw <uiiiie«l fur 
hiirli <(itahCy of uia.t«riAJ ain) workn'mUKhiiK iVrluipM 
ilirfv M no othrr luarkrt vInto kimmI f)Ualkry ciKiiit» for 
MK-ri' tlion it diM-n lirn*. U u th** pAftecitlitrihinif, iukI. 
ifunit^l with n luiHlvmtp prlf<>, ItNtnrurHM triule. Kinioh 
WAV be nuitr im)inrtiui<, imt thv cliaiioes are that a 
IwJ art iele wpII flnuhitl uilt hart* a HCaiil F<ak* aiktl -<miu 
ilfopoat. Ti» ttAin a imiflitibu* trtnle In (Jub c*ttiiiiry. | 
mill to Itold It, a i»anu(aoliir»-r iiiu»t ••IT«t an artii'ie of 
Willi] m^rii ami keep it up to tli«- uHicinal ■taiiilanJ. 
Pdiifth, and wimt i- riitUer tmlt'niiitely trriur^l "Ktyle/'j 
ainl Riiythlnir •l4'«lt£n4**J lo reiMler warvi* aitrac'tivr. 
arc of |wnnaii»'iit iim> only in helping the vale of an ei' 
n*tlfiit arilrl**. I duubl if aiiv American luanufarlurer 
■uiiUI protU Ilk Sc(»lUni| hv lowtriiit; the icraile of hi* 
product to tu«e< ou<up«lilJuu iu tlw prioe. Uu tlut 



fe^t ioiiie. 311 ffet ilr-fp and 'i4 fr<el beuui. 'Tiir. puiiipini; 

IAMtil will jni'lude three i5 Ineh eentrifiiKnl puiups^ 1( 
lUilt entirely of irraiiile. alMmt ATti.OOo eubir feet f>( 
rut MtoiH* and l.:ltH> uuu rnbio fi-vt id ruhbU- luaMinry 
will itr miuired , if cuiicn-tt* fannl with frranite, th^ 
qiiaDtitim wimld Im* about 'iAiS.UUD iruhii* fi>vl rut gmn 
itr aim] 1.710,0(10 cubic fitrt ni eonrreti*. 

ANHTHKR NBW FRniT. 

To our di«rinciil-lM'd frivnd, M. Kd. Andr^. the 
etlitur of lli« ICevn** Ht*rtk*oir. we an- indebted for 



FHiriT OF FKMOA SRM,OWIAXA-YRf JX)W18H. 
URRKN. RICHU' PKRFUMKO. 

H|t«ciiue«* shriwhiic ih» foliar of this tn^. luid for th« 
opiMHiunlty of tahtiiurtlie fruit. The Fe'Jon 84*llow- 
iaiia iH a Muiith HraiUUiii niyriaL*e<M(i> plant, with thick. 
Iwillierj* foliuire. covered vi ilh fawn odnred ilowti on 
the under hurfaiH*. What llie flowern and fruil nnp Uk<» 
may be jud^ped from our illuntraUonii : but tu a1l«m^it 
to convey auv dt^rripliou nf ihr Itavur of the fruit in 
word* w4Mikl befutik*. SufBi*e it to aay that it b— wr-ll. 
it iit " fruity." acid, arumalir. »picy— we will add only 
one more ii4'ljR*tivt*— tlelictriui>. 

The plant wan itilroi)uL*<sl by U. Aiulr^ himself from 
IJniKoav, and the >|>eriiiH*nii >ent to an wen- rifieneti in 
III* canlen 4»n the nuiitiy ohonn of (ji'lf*- .liiari. The 
rvniuvutji of tliat euchaiitiof di*trtct UMtrofore luire, 




ANOTHER NEW PRPIT- PBfJOA 8BLU>WIANA-FLOWRRlNG SHOfVr. 



<4Wr hand, it l»e keeii^up the tcraile. IiIh rival, whether 
Kiiclithur CuiiliiienlaL uh4» renurteil totlie "cheap nti<l 
ii**ly " tadicv would b« the Uawr in tlie end. 

Hi'i'i ^i FLsaiixu, Oviuiul. 
Eiiinlnr^lt. IVo9inli«r 11 IHIWl 

Tbe anr naral ilry iltirk Mxtn In he hullt hy the 
ir*>vmiitient lit iSfM-toii. Mi%w . will have the rullowtiiir 
<)iii)rii<.Hiu«, acenrdiui; lo a |Mil>l>hhrtl tntirvlew with 
nffiiMh of thp Nttvv iViiartnieiil : l^imtli. T-Kl feet; 
«i<Ithii«ll(M>r, feel ; wtiltli at ton. IN frt-i ; width at 
♦tttrwice, 'iTt lept ; depth to flour, 46 Iwt ; 4leplli «mi »ill. 
*>^}*yK. It will 1»e built of ^anite or eonere'e facv^l 
ipaniM. The Oeel caiamm gale will btf about U5 



thankitto M. AnilN*. another atlraelion to t\w many 
tlii-v hnd beflln^ In tliiii onntr)) a wartii Kteei>h<tUM' 
trralmeiit woulil «ul1hv. aiul the ineiho«l of cnlti%'ati(Hi 
riipiirr4l for Kuprnia I'lrni W4>iild probably be quite 
KUitable ill thb case. The |»etaU are hooded, fawn- 
mlorr<l externally, mirf>li»h rriiuMm within. It wmild 
tie a Taliiable nitnHluiMion into ni4>»t <»f uur vublropical 
or warm tenipemt<> ndnriie:*, and will, ve truMl, MTure 
n more ta>-tlntf Appr^-tAtiot) (mi the |>art 4>f tiMt public 
than ha f> been tlwi cam* with the Kiitcrnia ITtrni. Kn- 
like other inyrtA4'ei)UH pUntA. the ^taiiieiui are •'traiffht, 
and lint culleil lip 4>r twl»tv«l in tin* bM4l.— We are In- 
debie<l to TIh* Uardeuvn^Cbroulclefor cn^rravlim* and 
art ic*e. 



niK KTIIli S UP I*RI)IITIVK PRillM.F^* 

Wk really ki»ow noihinr uUmt the tmtv primitive 
man: but we c^ill any Mivn;^-, any Ixirtkaroiiii Irllie ur 
nation. wIh> l*i at present. 4»r wIm» Iiaj* l>«-en klM>wn to 
hiMtory to liave l»^'ii. in (he lr>wi>^t r^»iMlill«in 4d etil 
tnre. " prhuilive." We uiiderKtand by primlllve |ie<». 
ple». «avii|:ef<, barUiriauK. unlrttfreil* mtvx. jitnt;; in 
tl>e htititint; aiMl Qfhiiit; eonditinn of human lift* (a-* 
lowii»any we ran think of*, and I hIiaII etauiine ihe 
<|un<1i<Hi whetlu*r thev liave an eihirnt iii->rinet and 
whi*ther lh»-y *ibey it. 

The inyrliLiio^rical ba<-iti nf echint In ttt dn thai which 
we fi-el we 4Hii;lit hi 4io. It U th*- carryiuff 4»ut. in hfe 
aud action. 4»r thcMtiiM* nf dulv which we feel with- 
in UK. Kant, that ur^'at iUH»ierof irielnnhytiical philtvo 
phy. in his wonderful ireuti^ 4>n elliicM. practirally 
acknnu-h*d(re» that, |B-y(-h<doi;icHlly <»r UH'tnplirftically, 
the »enw' «»f duty~-the "I luitflit in Miuutthintf In 
cii|iahle ot further AlmlyaiH ; that we »trlktf. nn it were, 
Iml rock, when we c>*me to that : and on that Mip|H>- 
Kltfon be bOLxe* hi» 4Uily arKomeut for the l>elief In a 
Uoil 

Neverlhelew. UHxlem writer*, leavlnt: the OrM of 
luelaphyvicn and (;i*ih); into that of er|iii4>|iiiry. have 
come to a drllriit*-, elearer opinion. They have not 
irlven up u* inixduble the deep aihI tuy*>teriuu» prob 
lew why we feel that we Ahoiitd ih» an action and 
■hcHild iM>t do another one : lliey ItM^k ii(hiu it as lieiuk' 
an etpmiftion (worketl into oiir tnlndH (hroui;h limilh^w 
af^>«, in a nnntlier nf svoHrattono of atice^t4>ni> of the 
wnite of >nrvivAl. The Iw^U ot ethicH, iu the modern 
|>hil«i#ophy of ethnoh^y, tw. kiiuply. that we do tluit. 
and we fe»'l that we oii^^it |4> iU* that, which con- 
tribute* mi«*t to our preM-rvatimi aihI iir4)(frMH. Th<>re 
U no 4>.ther ImuI** which llie imMjrni |>liilow»phy arknow- 
ledtre^ for ethlcT* than itiat ; it in the rffnrt t«» »-urvtre 
In tiM' »truiOfl»' for exiHirnre, *• to e<mtinui> alway» that 
wh^'h We .-tre, With hiicli improvement* a« will prevent 
faiJiire." 

When we ^iteak uf an ethical actioii. we mean 4M>« 
which |»>>rhul4vira]Iy ari»e« fmni the M>n*e uf duty. 
Hi4l the (uhid of all el»ethari that iwyehuUiiclcAl aNpect. 
iiiid we hare a clear fleld : we will not »ay that thi« or 
that ivcti4Hi in ut*wi or \mii in ItMdf, but' ^lmM alway* 
lukforthe motive. U that iiiottve ope Mhich ariM*ii 
from the >enM> 4if duty, the l»e»>t enliifliteneil duty 
which that man or W4Miiiin know'*> of at tbe lime anil 
pUirer N4it what •he will ktH>w Co-iuorruw— ihi, in- 
d4H>il If we conid all took into to riiorruw, we tduHihl 
chantee our MctH>iiN t*»-da> very materially, aii«l t4> frrrflt 
ailvaiitAtce, bill weearifi4»t : Iliert-fon'. I »itnll ciainlne 
the pfi>cho|i>^y nf primitive |>«*oples from the pure ele- 
lueia of duly : they lu't acconhniir In a m'Om* of 
ddty. aikI faave they a k-iim* 4>f duty r Have thpv what 
1ti« liermaii* call "Das S4dh*n 'i " the hhoulil ") in 
tbeir henrtH r If Ihey have, do tltev olM<y It 7 If they 
«ki. why fhauld we not c<iiicet|e lo them an ethical 
imliire? Who of us Ciinii4>t look bark in hiD hUtory 
and HN! that nrcr and over ittfaln we have ilotie that 
which was other than onr iluty, but did nor know it at 
the time. What "cct of rellfflon ih tlH're that ban not 
atainn upon its hi»^tnry arlslujtoilt of their %'er>' devo- 
ti4m to the M^me uf ihity • >ee*! I refer lo Ihe horr«»n» 
nf Tor<|uemada'R Jnipiii*fr|un. uhk'h |ja» been a blul on 
thehistt^ry of Vhrixtiiudt) . far ureater. mure heathen 
ifth anil ImrrVil, than any uf (he iwrHvulioiuof Itealheii 
RnmeT 

There ar* oeriain pre4tiH|M)«ilion!i of niiml— oerlain 
ermr*> of )iH(irmr-nl— we are alt apt to fall int4i tn vx- 
aiutnlitit primitive |ie«iple— savage*- Indian*, neicroe*. 
hArbariant*. The princiiml errom ol ju4lt;iiH>iil aw four. 
Fin*l, Ihe Judg'uieni 4d uclioii in»tead of inutlve. In 
the niiv*t4>ntirir«' accounts of ihe >avifc|;es nr puirntiM 
wliom they to tsxivert |o l 'hristinnity, Ihe eiiMJtionii 
are ap|>eale<l to bv a description of tlie terribte actions 
Ihey cuntmit. Tliey hurl iitiuM'ent people nmler tbe 
car of .luKtrcrnaut to be rni*)ied by its wheeU : lliey 
burn slnve» aiul wiv4ii in a h<»1ocaiii>i that CfiiMttueV 
Ihe chiefs hudy ; they murder their children AUil iJe 
stmy their parents ; they eat each oilier and their 
ei>eiui4*ff ; luaiiv other thfniCH territtle to listen l4>. apt 
toitoften tlH* iieart ami l<H»>en the piirve otriuirt. yrl 
IDottve to iiri)or4*d. him) it In the utolive only that should 
roticem iln hi eXtlUllliiniC the que*itiim of ethics 

Another error— itever j»idire Ihe savace urpriiuitire 
tribe which han ht-fii in oinluc' with the blessinirs of 
elvdixMtion niMlt'lirihtianity. Tliu»e hU'vPiiip* invari- 
ably lenit to 4leiceiieratiun in the siiva^ nature. Tliere 
art! »o<iutl ethti(ikj«:ical reiuons for thi«. I canikot a»- 
M*rt thai it i» civitization, precively. nor ('hri»1ianlty. 
preeiitely. Diat invariably Irads to thin ih iCi'iieratlon ; 
wbetlter it in the pn of the triuler or the entire >uti- 
VM-ttioii of Aiicii'nt iinnciples. rcHiti'd fn the luiiid by 
the new iloctrinrs : but the ile(r>*0'*ntilon in everywhere 
nHHiitnized. known, aim) vl*>lhle, The primitive nuiu 
niukt be exaiiilnei] an he m. U'fure tho^e tlientiiikable 
ble*sltt|Cft are pre»enit><t tu hint. 

ThinI Is the " tlmih»ni of ei hie*'." lut|>ortnnt because 
nuirf visible in Mivaice than In civitixt^l life. Kthuolii^cy 
liaeeH all 4 thic* oil the idea 4»f nelf pre^ervalton as itM 
niial ulialtfriH. ?4elf-preT>erv)itioii ret|utres far more 
slrelillouH aii4l tlet>|<eralf eiide;tvur in savat^e con4litionH 
tliaii in our own. Th** .AiL*traliau blacks, or the Fin*- 
iriaii liMliniiH. are siiiiill iMUido rxrviiii; over a certuinly 
sterile I'ountry, barely td>laiiiinff citniic^li fooil iuhI 
kuowitic that the luoineni Ih4>y meet aii4»ther liAiul 1b<> 
mull in a hand to hand combat. They thfrefure feel 
that Ihey owe to theioM-lve* everythinir which |hw- 
Mble lo sustain and preserve hfe and the intejfrity 4»r 
tlie trilie. pMiA or clan : but that v*-r>' liittltiK't luaketi 
tbeni fiH'l. alM>. that they 4iwe to tlte trll*e the dcBtme- 
ttuti of the enemy ; and ih*')' have one v*nlv of morals 
(which we would call very e'lldcHl) f4»r lhemM.*lven and 
Another CTtde of inoralN <ver> uneihlcab for the olheni. 
All thai we sum up under the treneral nutiie of war: 
all the viulaliuiis of every principle of humanity. tru>h, 
and re*>|H-et f'lr life and nroi>erty whH?h we carry <Hit 
m war u> day. without tiic iill|;ltte«t hesitation, they d4> 
in a iliore ii4ive. 4ifH-n. simple, and rude manner ;'bii[ 
we have no reaMm to ca>t any stain ui>on them 4>n thtf< 
ai'i'ouiit. as 4H^inipnr4>d with fiur>elv4>>^. S41 Uuifc an the 
nec4'Mory for tribal <»r national eiUlen4*e r«*nuilitii 
thrmiich war. all iheste »>leiiientN of war min>t forever 
remain Ihe saiii<>. Wiu* caitiM»t Ike carrie^l on without 
»Jaiiichler, tle«'triiclliin, deceit. falM'luHxl. and every 



specMly i«v|Mr«d for ibr Scmmnc AauuvAii ^trruaavr. 
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lliiUl'*' ■■'11- 

.'(•[ifrallv i« 
II f h ut rlw 



atbcr In Itwir unHitir.!,). iin^M'Ul 
tb^rcfori'. iliv *' ilualwu of t-ilm-i,"' 

Tlw f'Mirili t*rTi»r, oftni «*"ni>miv*'i. js 
ntaitililitf tlH* c«>iHlUioii <»! tin- iirittii'n*- 
(•t'M'ticv. tt'tiirh it iKrt iiicljviijuut ui* *:iir«^ 
(iup|)uwHj to but (tooml— <Nmiiuaiiiiil 
DciiiM'M-iKv.- nf hi« tribi*. t)>f hi* (aiaity. itf -'Iild. Hm 
dcMni ij'it tct-1 vrhi n \]v is iiijiiriHl th.Af hiit iiidiviUiiitlily 
t* tittitfkifii itHnt IV ni»t Till- ikf-riv*' pMinc witti Inm; 
bai in* rliin. hU family, i« jtirju-ktii TliPungh tiiiti ; iii* 
t* itnly tbf^ tufiliriiii <■[ rlif- Htr.>i_-k So. »Ttiii>K« 
anothi^r iw <li m-h in>i lin r Mf Ui-* i"a n h<'I umi i*(>. r r h- luw- 

V»>r« nnv, "itn iiri't iii-»tri 1. (mf r>-iip«'-''HlHiii tlii- 
llif iMitii. '►f til" rii»-irilwr* lit Itjt tril>r : In* 
only ft-r-l- .■..ti-.-:i-ri.-.' -iri.-kfii wliMihelM* domr MMUr 
tliiiiL' vtth--li injiir.'H h:. ,'itin. fMuUf, faf« UN^iii. 

tfni'li arr Itu- fiir.il.iiihTiiitl '-m 't> -t i-* m*ft---:'iry to 
Ktmnl nL'iiti-«* iMrffiilly wli>-ii v. <* cxiiniiii.* uili' flir- 
thii-» '4 pninii ivi- Tht* pniMT l>iykk «»f I ht- 

' iiity 
t mi' 



I*n"t»*<1arit KT'i-^-'tp.-xl ' ■tiiirrh 'livi.lr^ iliitH-* iiit 
tou-iir i (it-l itiil (Idty Ti.'-vjinl xlw iii-:i:tili..r A- 
p^y^•ll'>l■ 'u'V ■ -f tin- iiniiiifiv.' man. li'iiA* MiiU'h ««( MiPtt 
I* nr(iinr»vi t Jir'nii-h iliir y ii.wjtr.l (in.! tkin I ilnry ■.•\.n-.: 
nriffiUtcr ' In tli*- >:i\;ik'*' *- u-' of In- .liity" fM.';it 
lirMj III"- m:i>' 4'ii»ily, v^utioiu .ni) f^.«f of foii:r;ru. r ^ 't,. 
► w i>ljii*t-! Ill titf ffoiif f-it.k ■! tr-iil> r>'li;:M>i»s iriKu 

f lilttT r-'llL-iott-, III' Itriilti'li >►! coii- 



eMber. I In » CMrtaIn Alwkan trib^ «nr fvapm mmi or wotnitD 
I whn w|!ilw*« to hIiuw tliAt h» or sIhi ■» millir a k<mh] 

iir^N'r-'itieitilHT*^ tli4*lr rhiin-h will ••triphiiicir hrr bauk oimJ 
aUow all iIm* m^iul>*'r> Ill*' tribf^ with lanir, vliiurp 
»wUrlm. lu t^wtich IInmii t«i llw eMi'tit Cliuk tb#y drvirr ; 
aiHl lliw lutwt b«> burne wiOnHit lBll^■a^in|^ th<M^»h 
ttirir bark* ar» flK)MHl tiii'l tin* blood W nrMuiinff u> 
tlw*tr fMt. Thin is a trilU' c*4Hui^r»-tl ti kImI ntlipr* arc- 
willaiic In nmlenpi. Thtv>f< r^r)ltMil»i nrv rNMiiiuon tc» 
nlituwt all mvaoo tribr- iuhI nn- f'>r tht? <mm' piMi«»** ol 
pmvliiK thJit tn^y iniewmiM thr i»fii-r <tf fclntv lo limi 
AtM>Vf Auv (I'^'llii^'-Jiiiy >-wiiaM'— <t! wrakn'T'-'i f«>f tbviil- 
.^t-Jv,.*., 

Att* tln'*^- low r*"-i>^. t-hf iwtiiu int»i>-ii»4'<»4 duty, tioilrvin* 
of tMi|)rovfiii*'rii * I '-nil .-tTt*-!!!!**!! cu tlir Jai-l Kbal tlw* 
rvIiL'i'*!! of Niv«>:*- ti-'opl^. t,\ thealCAtintt nueh doctriuu* 
a- I liuvi- iiiit'tiii-tm'tl ilii'Vfloii* ^.oiiioof thf» Burst prln 

Ml hiiiiiaii nu'iirv, It ii v.-ry ^ i tlum; to 

lliivf ]H'rftH'T m']f L'urilr«>l--Ko willuiK to lii'iiv our 
srlvi- nrid do ii l^iiVfly und without flliKhiiilT. wiU 
iK-rrimiMMiily. Tin- hiihii of ohtidisiir* It ft vcTT rxcvl 
U-rit tniit to f>c' iticiil<'uU-l : nttd otelUSMW l» tlw V«ry 

('^•I'lll-C of tlW 9<'lJf.' of dilt> 



1 1..'^ 



:> k.ii 



^ iii.-li .-it 
I.-d >.t,il.'' 



I kiiow or no 

Vt<:iti|jd or IMO-:!.!-' !■■ \tU- 

onlitiur-v fovinr < I ' i 1 1 i 

f;l|»Iift| <*li»fk nl I I .. i 

np"T -inrhori'i-- mi, Im- 
v*of 1-.- I 1 il Ic- Ir 11.1(1 
jdw.-.v- . I-.. n.-M- lit- - ,1 - 

Hit- •<|i'H hit li'* ii''\t 

Ihf irroiiiid Ijopiiil' thir 
linrvfM. thi»i lie doc** iixt iTo :hTorij,*h a 
litfioii'* rit.". lit ociiff tlii»: thi' i.'o.l-» iii.-iy 
iw-i It Aiid hri;iir hiui t:n' «i-h> ;-tor r»n 
llh- u i;to4-rii.>i Uy h:- duty to 
■•■ItKh lor i-oitiiiMin lUid iiiii:«'ri;«l nin 



ltd *')r(.; 



: lii- 



ki.f .l/int lu^ I'll' 
i;>:li.-t rliiir th.- in 
til-- f..'!jMi; tliiir r 
k'llld^fi: 



r.-li 



id 



|it.-r.^ll> n miio 
1 III rlu- r«*d (hjii | 

o 111*, iriiiirdinu spirit thif ! 
• ■Ji-t-* 11 ismiii of f^Mu njii'( 
will (-n.'tify miii Urum ii ' 

!KTH'* o( Tf 
M'.- lL[|d nivK 

iirii All lu» 
Si»y y.iii It 1. 

l/tok Al>i>ur 
•■ir :i:iti» • l>-t 

t)l.> flU't. 

ll:iliU.-d Ujlti 

;ti.- wor:d i\rt> 
(i,-. Iif.-, Ditd 



,11 -r o-r 

I :i L'— SfVcloplnj;, 

to-h— t (lo-ohlt 



■iriitir^ lifdi'iMor?*— !\H If-n 
n-vt. Kara ludttin r--:r.inN l:i' 
Iv i-^'iny;. ■(Mil' who ci^ii-'t^mt ly 
• li.iii -n-.-f It :\- -v-i i* |i|ju*<*d 

uIm! 'h' r.-lci.- tii- .iltAin-*. in 
i<r Ii t.r.ii;.: con^t-uuiiv thmkjii^ 
It: f..i 1 II.: W4>lliir*- of tliiit o*h' f 

I- w.av, ih*' »ltriu-:k' 



Hffr-hh tt m ntm to <iwafoy W— it haw Ikvh iti>i^tfli<. 
abowniMiy tribvHotMHmpaa tiMt nut ato«*Brrib»v 
" uiunlmHfl towarvl oilier mW 



i'hut 



f.. 



(.Iiowii in tlif 

t |j.- ir- I'v-. jni'-. 



afouiMl tNM04 bat Muont tlMiM^NM Mi«r imvilrr ibtir 
own liifanVH. aod kill tbHr tflvd wlM4i iMjr lieeBw« i 
bunlTHlo tbv tribe-. It toJMMtlftnM thM lhtk4^ 
aJHi in a ffmitt luaoy IUMilH)M;Mlt how apiiu «». 
mmit look nareHiltir to tll» MMlltloB of mvj^l'^ i,'. 
Mr. Httwltk iha MHi ol WiUiAM nd Aljiry Hoi> it . 
a «4tl«(r kn AoNlnitia. HelMal lanen brouclit U|> k^i, 
rhat clcli4'ati> litrrary vmiiw, and aboOml In* «|i|iffrr«- 
lion of hniiiaJi M'liiititiiit. vhlebdiarartrrianl«l»««iiit 
Mf hoth hi*- |ian iit«> ; ami Iwhas Wfittimtiponilitamiii. 
lion of Aui>trah»ii *v^vA(C9l|f« In th* nioit iiriB|ntb«Hr 
uiaiiiier of niiyonr w]m»iii I Iwve rmd. HeweaiMinac 
theiu; oiudltfrt Ihflr Hfi* : irM to <tl»rf>ver •hit 
|m>«i»ti(<Hj ilifui to ih»^«» •-i£tr«*H'dln»ry artMiti* nUiti 
MM-ii.cd lo uc iHj lirittnl ai/d iidmiiMtri : aiwl liu •« n 
I'Ju-'iiMi in iiji*Ti*»iliiip. *«s'jiii-«' It Is fair. Hi* ilpr^Li 

ih.M ail ihi -^r nrll' 1.^ fin* pnililplwl by a WDM 4^ mH- 
pii-«)-rv;<t ion - i«r<f<f I v.ilioii, tluil i», nol of tfaf Ml- 

vMmd. hill iti the t uiu. or ;:iriMi. Hp tclli m ihti 
ir )fi no uiir^nniiinn thiiit; tor a luollier ai|Wii|r tl>f 
AMftrjiltnii htn<-kii to di^Kiroy lM>r infant*; bn% «h»ti 

*>h>- d^w • unf-tt\f oti«, »h<> lt*V€*ti it with n ftaftltrtHu 
of iiKtttotNd ^M^" "hat Mr. |lnw»ri » i\> u M'snvd? lu 

he l'<(li:d— 1 ill ^■|^ i i#»**| laiMl" t «nd W h»-n timt M,r 
hi-r cn-f fX<-<fd- twMllid>» Shf linitllatH- titi-«i' 

nJid ■"■ikrilh*- 1 1* r llt-d u iMi -imrp -toi»i >-lio*iiii; ..^. r, 
ML'ii o| |ir -Imiid i*ii-.l hn-r „t .d It t» th^- 



aijd )ti th*- iU- 



U liat .'.f 111 

^v|;l(iill l-i.l.- niiT .1. 

u in • !■• t :i- iroii^ht \ 
iin» • n 1 • ^v. .>i> I if 

of 



hf irr 
^'iitir- lo 
hiui l lr- 
hi-' anif 



. Wlliofl 

u.^l fr 



'il- 



ipi 



i.| I : 



t o«-| 



ii: [II 

..1 



it 



hiP 



I iitr !■ 



.1 



Hi-*|o 

: |..... I 



' liiitid. 



W) II II ll^.'.^ in-iio.«r.'K ;ttni.n- uhT \n>,-.'.l . 

ir.l h.iil.iifd \Silh fof.-'i:_oi l-h'^t- ■•• i'ti 

'It'^ iir^-. Itii-oiiyhoiit .-il. rh. IT i ii ; ■■, -mi --nt-. atov- 
.-iii-'d -m-U ..\|r-i.T itmf ti.fv .ir. M -;ii'.— . of 
1 l.f r r.* ■ L." ■ i; -■ Hcril I tii^nt- 

AiiiTij- 'Ir-" in-.?iHitiorjH of s;r. h'.- i'lii.'" .irr 
(iriU'tiiMij\ iitiitf— Jil o\ iT (In* uorl'i il ;■• f.-ry oovion-* 
lijfTf lire t tir«*t' ii;-! 'Il wliH'ii nil priiMiMVi' lite i< htivcd, 
whrn-v«T Wi- :ii:,d il < ►in- td" itnitiiriv^' v »t*inl ^.Toiip 
\Vc mil rhiit. iLiiioTii: t Hi* red liiihiiiiiii of Ain)'-nt*:i. tli** 
" lo'riii ; ' ai^iMii;: I 111' Aii^t ral tun liLrii'^l. 
It i> iiti «-q:il\.il)Htr lo\\liat lll>< t'tlii 

"Uffi'- " r.(' SVhllt Kl,l-,l*h I'.ill th' 

fVr if ' !■ -tin- pririLit i'« '-■Ki.il j;. 



ill *■ . who f'.iiii I 
ti-iIm' III nil XU- 
lovtATil nil n]i'.. 

lit' hlllH'df 
ffifi i iLli I .|:i 



■-'-Vittr*' tril*!*», il' I 

K'iro|WHIl 'w>Ur .■ 

hi hi* etirlv infii 
I taui;hl hiiu li>> 
. him whri^ i|j.' 
11. nil wiiy* iii^ifd I 

. d I;,* U)*^t it lit) 111 , 



-Ml -I.M j,m|. 
I.-., - w I -M 



I I 



I,. 



^I,M^.- 



Mt tl 



d. 1 



Ctl-firilii 

111 l.ifi- 

It n, 

,,1 (1 tin 
I,M ,>- p;> 
itt oi;r 



■It 



I- ti'h 

^ ' Jiiiii 

M-d lll^ 

orkiTii; 
1 hLiiiir^- and 
Hiitcht to warn iiii-< 
xlHirtAftlona of Ilti4 
iiv ; bo oomtltuiid 



win* h 
tiikri; (rojii 
tvni»i lint ri ■n. 
t hi- iiiid-t ( 

■hi ,1. -.MT 

i\lSfh \'Uut th 
Kjiii-fy tin- 
H't ifijnry 
I- r-r!in-»'lN' «. 



■Ir 



p., I 1.,. 



f-l I* (-fforii: 

II. d U't tlL. 

_di' -r VVh- 
1' hf 



1 1 



ra- 



d> 



h. 



Il 



h, 



Iiinv 



■nn Ix 
'd tr 



I. 



I 



s til.' "ktd.on-," 
t>|..i;i-t t**lU tit.' 
"i-liin ' Witur 
lip It !• not nl- 



i.f 11;. ■ -am- ■l-.i;, rr - 

' lui' otir dni V 1 1 i HI 1 1 idi- 
■i:i tir*. <nir llrnt d 1 1 v in 
III mir 1 ri> n h^Hivhulii. Ifu.'ijMM' 
thiEik Iff urr'doiti>? i*iioii;;h -iis hi 
wiirtli w liiN- t 
thi> tt'it tlml 



1- lli'i 



«ho hv.- 
iiity to thfin. Wf 
ihiil It j« hardly 
Ir-l it fctniy ntfxi dt^^r. W*- r.^thcr hk'- 
•hiirity hivi"* nt hoiin- ' W *• hhoid.l 



I. 



4'UllV n li'-liallv I 

frn-nd Mi-* Ah.-.- 
totriu union;.' Ami 
ly rt'lijiniis ti'.i I 
tr* of th'' toh-iii 
Jnnii I f. .d in th<- •■>' 
who dn\im iilikf 
il\ th-lT »■ ir .-l V u'|-> 
Vff find tr -,»'id 



N^.'-t liktdy, my di*.! Inci'^ht^l 
FK ii li. T hii> iif;^*.. i.tly ar,;iod. tii.- 
I -I'lin lii'li;iii» .-. all" fl it» ly nii*l •■trirrt 
'■'ii^un^:>nin* (>ii»<'»i upon tin-* foiiinl 
li.i\iii«r r.-^-i'iv-i'.l j-imiijir inspirar |. m* 
iL.--ot %i-f\ri^ i-h-atinil vt^i 'ii- T)l/n*t' 
form tIn-iiiM-lv.-'. into a ^..,'i..r>. .-^n.) 
\vjt up f h.- 1. .t.Niiii' f'-^-iiiiir Wlu-n-vi-r 
>■!• do tin. I :t ikriiohif tli4> hluck* of 
Afrii'ji iiiid Au'.rr.khjv t hn nij-ii Mir t 1'. .lyiir-iaii L'roiip- 
ntid iiiii'iiii: all Th>* r<-d lixli^m- -it i- <-li.irin-r>'t i/i'd Py 
thiv viihi-- rh-<'pi\ r. lik't"H'- f»'"'.H'L* ; it iro^.Tti- ;li.- |if>* of 
tin- ihdividii.-d. To ic 11.- owf 111- i£r*t'ar»-i diiri»">. f4>r 
It h." Will w-», rirti'-- nil t |-f (h- If titoiiirhi up — Iktii ut- 
liny fuy int.- tin- vi'vy id-a ih.-it rht- lii^dit-r of all hi* 
dnl'<-». 1-4 tn rht' n-llfciloiih »-kiii.-].t 4.^[ir.--*M! in tht- [o- 

f.-MIH' >n>l.li 

Aiiotlit-r Hiht if ntioii. jilirio-t fifty wh4T»' fitunil. i* 
tlmr 'd tin- tal*Hi— tn** prohdd? i.iii— t haf i«hifh cuW- 
fMiriif thhii: •.j,rr»'.!. whu-h f-'TVi— -oiiM'fhinu' from rhr 
liMh-. Th^ w.irij r.'dM*>" I- I'olvio-t.iti : tmi tlifi.h*a 
itf lia%'inu •^Hiiflhiti:; -.n'rc.l - --.mn-t hini,; beliiufrliiir to 
ii:t*i — to Ihf tlivinif ) — !■> fuiin I f ^ frvwh*'rp. 1 1 may hf 
Ih" unHlifinr r.ilf-v.tf fhf mi-.h'.'iM' ni.-ii»of tiMtOjibwny 
italitiua ; or U iiiav hf thf -^m roHi L'mv«- mjcb a* iW4>^i to 
ulimU* ihe TeiHpU' of Ik-lpln ui <irwN'. Whai.-v.T tt 
i"*. il i« HPf mralvi 1 from -.f.-nlar i -lijircls aii<1 bidr'iii,'^ t-.* 
lluij ; aitil iKty io hiiii wiio vioL-iP-s iUc tmeT*.'%Ui*-mA i»f 
tbe taboo 

Tbinl. ni^ thf* iijiria'ioii « <T*'tiMiiii-» uif Ihiih imxmi^ 
whi'i'h arr priM'ti.'.-ill\ iiriiv. r>ai ihrou;;liiiiit the wtiffhi. 
In Au^traha thfv arc kM<w a aj> tin* ttttrn, nr hurbiin^; , 
and tlK-rv- thfv .^-f furru'd out a*>thi*on»' rp|itfi»tnn ».4'r- 
viiv, *>r ntf, whifh ;rnvfLii> riu ir wlml*' IUv». In whoH' 
p*rfonQai><^> th.- yi.miir nifn itmi wotufii of itu' tfthf 
wlllinirly unih iv:o ».ijt li dr.'.v.lfio ti»rtiir«-» a* iH>lhh>i! in 
thi* wn4»|i' luT <if <'tjri-!i.oi Jthto'icntioti can i^pial. Sr. 
HhuiMiJi oh hk^ pdUr i> a< a trlllt* oiMii|iiireil Iti uh-tl 
lh»^«»' udl i)]idt i>:o. iiMi ••hiiel*' iiMlividtiab. Wnf all 
iiifiidH.i'- of Uhh tri»w. MntilatMiD of mi^t ilrradful 
I h.iivf -u r i^* wilhiit^ly ac«M'|M(iL Ali tbl!t i« iliMie fruut a 
pnrfly r.-Kirif him hU>»— fruiii a i4e«»«e uf duly loward Oml 
— nif -r-n-^ .-r lihfir rt- lfk'lu4i<> duty uvereuaainfr oH otbrr 
h*fltn>:<-. -tdijtMnitifr lo It III! |m«n4oiia, MaaaUnu^and 
• niu ioM-. Thi>> is lb« |KiWL*r i>f n*li^nn In |ifwittiv» Uir. 

I iir.;;iit alM> vpenk ui vow* Ibry uiHirrtuke at 
tlutt iiui«. ikt ewatiMm b thi» auMinjc Mtvufff uaiiaiin 
that (»robably not uim» i» «4Xt*iu|»t. PtHkpln lay uihui 
tiMtiiiM-lvr* BtrinipMit Towa wbirli inraii arlf-dntiial of 
that wlii«-h rhiry would iSKMt wiJIingly Uo, wrrf it not 
tbot th** *fut^ ol doty pfvronta Um 'doins it. TlH*re 
are ihnw who. for IimImico. will dony iIimimJvm food 
«l A TiarrieulAr kind— tlw kiwi thot iboy UMMt like 
— 4le«iy It «birt»luivly, oihI will nMb«r utarw to «leath 
Mini n«v*IWMi knownto frarvf i milipr than fat tl»e 
fbrMddieii divh. Wvkiiow n>'- (noi.dHi.on uim it fmm 
«orly tltim W|H laid oihio (^-Mnm aidumU. 't hot^- .^id- 
inali* Aiw>qp|MMMHl iw [iav« Iw^n ihv u*teiMlt* ammalM of 
ibf rbuk. Irijiii wbk'h Uw dan wa« iuitiH*d ; nii<l it i- 
fn»» tlwc kiwa— Tliat wv *d»ouM not Cast*, tu aitv mi-. . 
by kllliiic or «-atiiitf. tht* aibtiml llfl*r wMcb tht* rUu 
wiisuaisaal— that ivrtaht pnrillblttollftAdnlftl'l ntn-lt-aji 
lluvMi ban* uriMiu— aM UoliMiNlotftMM alMl the Ji-mb tu- 
ilay vUl not vat |*ovk, and m »flriHM nmny oiber ua* 
tlowviffiilvfroBitliteorttaM " 



ti4*t ohj^-t to it if It »jiid '"and l'■Illi^ ihi'Ti^ ' Thf mr 
aL''* di»4'- cnnMdt'r tlmr it ond^ thi'r»> . that hi-.dntv !•. 

1 '\y r.i^ari 'ii- o',\u titl.f, ^-t n*-. or i*l in. aiHi nor 
ti*'>ond ih tl itri\ h4> kiHtW4 Tcry VT*'|tu)iy . Iwi-au**- 
rh>' oiIh 1 >-l.. I til. oth4>i' ir.Mih. tUf othiT faiiidy, iiio 
11-} iii;^ to 't.ML Ii 1 - liDiifcf. tit» {..fuilH, atid ht> i><i»->».on<- 
MJii) fV(-ryitiiti^ «'i>^i>. ttt i-ii«<l.-«\'>> hitti anti |kfrh»p- 
kill and t-.-it Innt. Tr^frffon*. U*^ hifc>< no wn-f at /tIJ ol 
.htty t twiir-d tlit'ii) IliM diiry ih tow ar^l hi» own |H>opl>- 
only : ariil ir |x io trt-ar hi* iiflkchtf^r ti>< tii>< iifiirhlH.r 
wo'iM tiN'iir tiiiii. If |.f liAil a tdiaiKV 

Th-'pfforf. niii^'t fotjHidf/ thr wu-i- ivf 'ihit) t.t 
'I'lr nfik'hhor ■■ in tdf KHVnCf a** «'<mlhit-l. dt-lini'tly. to 
inlraiiiiir.ll rf^idfiilc. In ihii* weiM** nc nni\ Mi^-ak 
al>oiit III'* tfirdt-iH-* to viulntf properly ritfht"- < 'oiii 
pluiiil t^ oftfti niiotf Uiat th*' Huvnirc ih a tj.itnnil rtit> 
lifr— a thii-f. Thiil triif. lit* ^!4>»-» r'di. howcvt-r. 
from mfMihiT:* of hi" onn clnn. <>r ir«*n!t 11** wUI. a.* a 
irt'ticral ilnnu'. rob from hi^ neighbor— tbr otber elan, 
thf oiluT iri'ii'*. ilir oth«-r man. PoHlblr if «0 muill 
thf hi-<toryot Amrrifa iuav dlncovfr tnflk th» HivaiFP 
IK iH*l aloii4< in that |M*riiharity. 

Thfff i» An«>th«r rwiurin wtiy w<* should *.*y w.tiitft- 
thiiifriri favor ol him. Tii** typical ».«vii;:t> Inut no |iro 
p>-rt\ : ho tlo4-> n.il aihI I'aniait tiwii any Tth* h)f?« of 
pt-rM^iiai projMTty doe* nor hfloiij; to ilif -«Vi*j;f : 
••vfrythiiiir i> owiitHt )n rttintiitm ui -oivftp^ hf*.; Uiv 
jr4'ii>*- Ih4- <-Ui»— owii f vfr> thiuj:. Th^'r*' wa* aa Ana* 
iralliMi f^crlfif who thought that h4< had a luethod Of 
^t'tthiji alicad of it>f hLiirk ffllovft liy hrihiac ooe o( 
tliMin to do Koiii»>thlnK injiiri<ni* tin* ffIk»wV elan: 
M» h** (C"^'*' hlni -oinf iHiHdf^r ami Innkfi*; hut Im» 
iiaiUl iM>t laakf ttif blnfk iindf r->taii.l (hat thiup went 
(or hnii>4 If. a« ak:ahi<^l thi* rt-t of tiMclan. Thennragv 
hnd nt'V)>f bff It arni-'louH'd to own nciytbini;; tiMffV- 
for^", hf -ltar»'(l tlif arti4'l«*« wiili ihr ntlirr iii«nibMM of 
tht'i^Ian ati-t th" idrr failfsl in liiji attmipti* «t hrlh- 
»-ry. An-dtiff An-l-aii.Lri .■wrttU'r wiu> inUtienant iUhJ 
(hey -tol** hi«f«h'- -p. li.- caanatc^ to iH4if.if mhih* of ih4- 
blA''k ffllft^Fi whit had «luiie so and bmii|(ht thcsti hf- 
f-iTf a c.iirt of jiistw'f. *uv'h an thrv barp on tin? ftvMi- 
toTK of AuHtralia ii;fiirT.kdy lltit Hnmif .Indffie LviHih 

Imtidi'^) ; buL a hiiu'k ftdlovr w|m> kilOW enoU|eh KlktC- 
inb lo luake biK rlfh>ii*c >.aitl that ho bod lio< DK^eii 
tlifrsbevp— iMt had i>iinidy takfci ibe fAwfp tJi of 
thtt kaiitfaroitk whn h (h<> Ai»trftlliin MtCl^r liad nIioi : 
tlkat thi* irihf k'*-i><-rallv lived a|tOfl kaiiffiirooH. but ibat 
thttxrithTx hAd >.hot tbeui alL «otb«y bail mvtliuatf left 
to lir«* itn 1'ti*'y .lit) nM MO wby tbov aliould not 

takf thf >ftti4^i^ ..h^p. jtisc as cbft Mtlion took the 

kftngari«>i».. illt. lioiH^r cDlltfdeKd thol » tolorably 
tfood pl9o aod let bitu off. 

AjfalB, th» Me* of the apptoprlatlon of another por- 
•oD^ pro^MMrtr (even of o perttmal eharaoUr), witfaoot 
dmretarn for It, ham (tone far op Into ciTlhiatloo. 
The mio of Sparta wan tliat theft, in Itsolf. ww hmntr- 
able, bat to bt diecoTvrvd in iboTt wm nkM itUlmnor- 
abtv : and the Spartan boy In elorr «Unw«tl tlw> Mokn 
lux lo gnaw out hie vftale rather Unib dtKrlo«H> vhr fa«i 
Unit h4* bad Btolen. ponibly wo nifht brlitic liiMaii(>«« 
frotn tinuor homo wlwiw tbo «n»be<KUme pollttolau i>« 
i'i>nx]tji?rMlaTiry flmt man at^l wortby of our vcrt^ 
^< ) loiii; as it b not dhcovMP<l aiMl proeod acoinut him : 
and I aut afraM, owu In ihv latter oaw. that hf nonm 
uot be wholly wilboot rupporterm. Bo the ah-df nh- 1 
i prupuriT— the vfoloibifi of property jri|ctitr< h> thi- 



\<-\r' jirid r»';u 
. tii.tl -hf 1* -on 

torn Ml Ilia' lot 

if vi..|Ali'.n of . 
i.i !i..I\. lii'Tf i- 



, ai..! that hio u-i. 
ow fid attd kii. T. I,, 
i htniTf ..f .-I, II, 
-\t-r> tlrntr wfiK-ii «p 
lia-i — tl.T *:nitc 



. - trniv f mii'al, 
->]--l.iril[» iiii:.' of r|:. 



pr—t-rv.-iTioh of til 
arjf'' iro tilnun 1 
anionic I h»' low. -.f 
i« if a m.tii IM kdU'.l 
itii: trit.f. that In^ I'l 
hli.Ml an I M ■ n-.nl, 



i-v f'li' i^'>-ni-riiti.in 
tItiiNi 1- r \. la'fi 
h 1- iriif , hir un 
Vff pfr-oiiid It 



||l^^ 



.hlTVol ■ 

.-1 tIMtIi 



l.il i 
.rd 



till t I 

^:flt^, .^lt1.■.|:^; fli-' ' 
alhnlf iJior.' i m r i. n 

( hutllJII. »^tli4l Til.' 
llV lll4' Uhll'- .If 

..d mo-r 1»4' na'i . 

1 I - I .1114* Otlt* of I lit 

I t I.- i,.-\t of khi 

hrro( thf 

r thf 



!._, ., 1. : 

■it out !-y t:. 

• fflftliV, I'll 
If f.ft Jll»-'Llo 

iiffd uni»f c-> 1 ru 
4*iifiiiv. Il b. 
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Uii lli)^ 5.nKrnt.f oj (.li^wl tv\r-.<i: 
Ilir-Miirlioiii Hif lioii- k.iv.-i^-M 1 1'. 
huilt op Ihf •■y-ifiii or jitr>"pr' n I. t 

afl.-rawhd". Ihiif M I r»-^fn_- 

allot Irf r % io| ;i( im. i ■! liff , hM h a ii ,( 
lo wiiK'h fonip.-if-.iljoij fMi, li. uri^' i 
rtr«t *It p lonar.l ihf iiiTi-pnnit-i ii-** 
It J*- a vcrv loiii.* wiillf hff.irf ver art' 
puiii'liiafiii o( thf- rnnmal 1:4 n.:>t a p»"" 
all, It i>. la n-iilitv, un afliiir that .»ofw 
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Mith aii'lii' t till' p< rM>t>, iiijtl not thf t-Kii rt 
irdf*-, It t«.'Ioiiir'. 1.- «d«-t y at Lnrirr. ihdytinii 
iirnvi' at ni;i-ltifr plaiM- ol f1liii-> ; hut t>i^ pnn. i;m 
■aii-f il u «l.(tf^: l-[ i 

►'ll'-*' of pr.M-Tl 

III*- .irh.'r irt'- 



i- 4<r|oral fr.tui tla- v.-ry ^tart. 
n|«Mi and d.-nvrd ^hicrtly from thf < 

liolj It iho I.-Ltl»- 4llll l:ot «fl tllllo 
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arutiiHl wiiild know th:.: tht-y 4'o.,i|.| kill thfiii rhIi 
iiDptitdly and h"' lir- kdl>-<( in i»-Iiini . m> It i» dir>-^*i v 
hiL»nl ttii wlmr_ I fhitin. )• Ihi- tftliiHdo;.di*al foiuidati u 
of ethicK. 

It i» iror. hIc4., that ]>aTn>idc ^thr 4b*«(rurtlnn d 
parpiitKM« winirlhtn^ ntK at all uEiri>iiitiioTi. Whcae 
niait or a woman iiniWK old, hv or Kh>- i* kiir»rkf<l mi tlw 
h*'»tl. Tlify kiHJw it; lU.-v npfft il . tlirt *hiiFlt: 
rhfv ^iw^ tiTp^i nf living. Th*'y a*k (or it to I** 'I"" 
frf.pifii.tly tlioitjfh nn< alwayp. Anionc thr- Fii'V^u 
ludmuf* of Tfmi d^'l Fii4*iio' SiHiih AiiMTwii. d- i 
wt_im<>n are fr^'ti^raUy «>nt»-n. aiid tlM'y«U»ei't fuj .yiif 
prut|»«t : m wltMi ihe lrtl»^».*rttl*«4 down lor tlif ■ ic''" 
lli«old woiueii isoolT III tti*' buMh***! aJid Iddf >*>>r 
Ibclrae. tifce ciii>t4»in of |mrrk'ld•^ ami ml^t^v:d^ r- ' f 
the proeorvotiou **t th** tribf. Tl»* old rieopif nmi' ' 
hunt, they caniwt oittcb Iti^'h ; Owy can w of jor 
tirular tt«r; lliey eol and, ibenrfore. Ihi* *f#iiil<T ■ 
nl pruriiionii on band dflir« not. fn tlw* friliNl i>'^' 
mMioiuy. junlifr their routinurd «i»(*Mii*. m. tin-* arr 
matie away with. Iloreovor. tlMry do n it fiij«v 
and It [sgnlte eaaoHin, amonfr nian^ .if rii.. Alukm 
crlbt^aadthcnhiitebl of fflberla. lor iltf mI.i 
lift Niy to the younir luf mlt«>r» "lain titfil <i( u-k'-' 
li le time for in.- Io i;o tl I iny aiii^-'-tor^ ami fW* ' 
to the ffOOd ini^n « ho huvi>: lrt'»'i( U f'ir<- liif 1 1''''^ 
to bo with tlieuk' Wo bare retj- bnilinnt Tif*-' 
iMMRBUt bat 1 do not faonrwo tanve t>h<-i' ^'7' 
■onKta^losotolt, Tliey hoT* : thoy *>-*' wtii n. i '** 
eenttliefv; ond rbey uMtallv are proiupriy dft<>'-'" 

1, Biyoelf^aea pitynlrian. have bwn n-iMMi"') ^ ' 
tfaait WO AIO very luueb hHiiikdlmod Uv^mx- " 
prwtloo tbot vhieb w« londly lenu euihanw^")^'"; 
our oM folk* OOMO potent vbMi wt"!!'! 

tfarai air to anotlier vorid. 1 bolieve ibe Mem » 
we do not do it for fear it will lown the dortun bllb. 
but I am not tn di»bate nor nKilive. ''^ 

riAre l» cnmnum, rron awoiiit tolerably citJtiTatM^ 
MR trtbeo ; bat In « dlettoctly rollvloa* ftei^. 
tbo wko of mllirksn. I p weume we f«tl iimt 
to do ftoythbir. UI«,1d llwt««tllfMl-e(liirali 
when tbo mother. In MMlent Cmbapr. u«mi u-r^^^ 
bcr Infant Into tho dre before tfaoiiod Hml ^ *^ 
peiformlng a work of the very bidrnt nUffou^ '^^'^ 
mmoe and dofoUon ; and, oltlioash it ««* 'l^^*^^! 
yetltooiiM not bo mUtd oaeiMBd, bat loUwr f«*- 
nenily etlUeali 

I kballpMaMMrlafboUMwhUlMonMrrr to 

of iHraooSdMoBdAipk titlanp; do lh(?«v»< ' ' 
t^nvns^ Mbmt Utomtum eontalni ' ^ 

ErAvcleni oinooff navaao trlboe were •dopjeo r. 
triht^-takeu in an bnithopv. It iejiMdlv bvf^ 



. . , . ^ - - Mmnjr. rltoal. Tbo AJum, ol tho Mill?*]? l^JTI 

Mvago-^ not to booiimidoeed oibieally from th« point ^wo %nmr know iboiu bettor In the t^toifk 
«rv5wtnttwkMiinmfanl«rp««iendi»NVMd MtbodorunklBtsnM Abrotkerwhielilf idMkliV*" 
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Bbaplih Oil* will irive vou a rati«h iiton^ ; you lnK«* It 
aaa scfiUeli liis tma Utl it l>l««Utii« aii<l h** vourvi ; 
he »xwk» yovtr Mm whI yoa vuck lib), fuid nftfr timt 
yuii an* bn<rlbt>r» : ninl tluit Alta wouUl tin' fur > on In a 
inoiDMit — wodid iH>t liwiCalv mu liu^uui to HULTillct* 
bU life to yourii. iiu<l }>•• f xikm'Ih yoii nill tlo llitt Muut* 
for hiiu : ill otdtT W4>rvl.«, IriMjt^Nliip i?* thru drAleO. ub 
nolatHy and willwiit men*e. Thut is cx^iiutiwHt luuoat? 
thi> Aiiicriean Indluui »Uu ; repratrd iD9(i«iic«N mrv 
kii-own Ui uia ; 1 ksOW ntra wlw har« biwD luloptrij 
ihCa the brcrtherliiMMl i>f thit clnn, auid th«v kiM»w p^r- 
f^iljr wrll tJuit lujy mi'in^hfr of that i-lan wmiM tiw? in 
A luoiorut lo »A,vi- thfir hv.**. 11 ttm (wui»nn ufic (»urh 
«i Diwii^l It. My trtoiii] KrAiik Hniuilttiti Oiihhuif ii> h 
iiivinlirr of a MW^ri^t MM-u ty ami a hrochi>r, nml iH> 
u'fKilil riot f«ir a luniiumt iKiuht rhut luuny wtrh whom 
iMP-bidRily AMUuciAteil l»r hii> iH*ftii III /,<iit'i wiiiiM i!airrl- 
tliipir livM to M,\*> him, 
Uaay ituch «'»Hiiipl*'* ar** on r*«o»nl : ami .-vt fur th^-ir 
loynlty to ihMrnwn rul»*n*. ^\n AMr\ut*m'n hcJi^-f, Th>-rv 
i» • mnarknhl** *tory rrlate<l hv Sir (itnjri.'v <imy in 
hi^ '* PoJyni'j-uiii M> rhMt<»i:v " 'iVlliutc 'tf ll>e hahil-* ol 
wHiJp of thiW I'lilyiiHHfjiii l»lmn|Hp4. he wpfsik-i of n cnne 
u ti*r»» ;\ niiJiilK'r of th**ui wfri> with ihr rhicftAiii out 
Ml hi* lMT«t (m^r oiif of the i-!«iii]f<. Thruusrh w.mi<' hum 
i*h;i(i*** thi' fn»irth' hoiit ainl ihr i)o/.f>ti ur fift^ini 

..■i'ia(i:irit* Wi-r- rhrowu into thf wiH»t, All r>f tht-rii 
haiitlH Ai'il t>liM?*^l ihfir I'hirftAjii in ttii* mul»il<* 
.1 ihf i-in-tM, The walt^ wax flUt-a witli sitiart*. nuti 
tliry kin-w ir ; Iht'v ha- 1 in ^wim mil-- i-r tw>> i:iiU»i» to 
(.•>'( lo [timt : aii'I ii* ltit*v HH'tnu in t:i ii iv. . i-'- ^-ry now 
luiii 1ht:*it u Hhn rk kmf of thi' lt- jii m ti- - ur.-r . nf ih*" 
ji-iiMifrii •*'U"<> would M'izi* ■ i.f ■ 1 um-hi a-i I '-JiTrv hliii 
w«ay. NT.-iintlit; thr w atcr ■» il h t l;f 1 1 !■ ^1 ( tli.' vu'tim ; 
lull lliit-r- in-ti him woiil.' '.in;[ily HHthe 
iLi^-itiir i->'«<'»'. ail' i. i':mi-- n-iifuuu- i.'h- f.i'-I.- >-wt:ii i.n. 
prut-H'iiiii:. in ll:iir tl;-nr ■•hir! ; m i., n^inl rlit-v 

ri'ni'ht*..! thr liiuil, i-nlv h-ur it tt..> .nit nf rli.- I'lfift-n 
mn'niu'j , h.ir it -.i:!* |iitv;ihiI .i.\-iiltv -/.fvn'mii — 

\Vc hn^ t* II loi>l)>.li I 1 .1 i. .ii rt nir .■ n |i.--mii l'i taikwl. 
f^'* nniat >w iiummlt'?-' Tit.,! i- l'" im-t ikf KvtTS 
■ iiT who hui tmvfU'i! .iMMri^- ■■it', 'u'- f.-j>crI-< that 

ii->f\r iiiijiir-:*t V Ik. jsi - I - III -I i-i'.<tW-' . ( - .'1 11)1 'tit; 'turT»ei *'•■«, 
Mr riirin"'>, w II ■ r.'.--M,- 1 n.'-it n^iniifh M<>r(i»*o. ii- 
lr*). iij an .^ddri -►. 'I, II li [ ii.'iir l hnn <lehvi*r. it a 
^((iiriton ttucu; ■ri- r.i f f |>.<i.ii .■ to i^,. wholly iimle* ; isui 

li'* «uiil \>' li.-'l M.it 'rtii- ihit-itii; i-.i* journfv 

tlin-iugh Kp.rti.M, .-ihv ".VM-ian <-i.t |iiitl ,^ - Kj^lr cymwi- 
..ii^jy iiijiu p.l.-.* >,.-T 'n,,,r .AA- liiirh :nii'r*- : ais'i that 
■V 11 ir:i IT.- '■^lll.■h iilii'i-r m 1 1 |,.\\ • i ■ ■^ii.-.iiiri' 

■n' i.-i rvfvy M I i.-r^' 1' !>■ i' ;ir>- Pii(inh|.- n( ti ir 
*ii " ruif fin ■• luir\ I III.' r .n*ur ; Ui- i -t |it*r, <(ti ;r- j> (].-<■[( 

t'^f r S.iliitjj'ii-i. n <[inii - h nil .i;k t In* \ \' [ sTit ii ry 
'aIim woujiS niK iiji-iiiie to overlook Any wtsnkti«^i* in 
Ml'' Aiuirira ti lIlUiIlrl^|, %avr* : "Tin* A/.tiT* wi>ri* a 
^ ►»! )i»«i»it|r. atiarhfMl to virtuf. «itii|tlr and truthful in 
-•■iiii ititiTrttiiTMr : th«'y ^htmin"^l Ih*s ; th*'v ncrt' In- 
lil'trton* in lnly>r . .iinl lh<'>"w*'ri' - n i-* r> i 'Mic.i rh. i.- 

-h " That, fnnu ^ Si>jini-»h monk :-f t i.r \ \ ( i-t ;ir i.r-v, 
ii.-w'i* a irri'.^t dral. rjit hfr Anr-uiin \I..ti.ii .t x- iit 
l^'. i i'j-'i.i'-' nboiit 1-VO y«rur« a^o, i^n t w-iil tlHorit; 
in.- ■■ M u'k pfoiiii- m no- iri'.-rio-, in ';r.l..| in tr. 
1. . LN.-in*)Ti I Ihmu. Ill^i iui!>r»--t-( -.1 i>i -A I iTr..ii . u flit* irttH ' 
Spill i*h ».ly If. full o( It , .ill. I tll'i-: 1 - ' ur :.|t-jn).ui|I r.. 
fniii. "I iriitPniioii*il> i-.tuh -ny*. tji^ k1 father. 

" 1 tiat tbt'ir luirljLHroii-> -i 1. 1 i ;ii m t hiU'i -■n ui't-'- of m- 
tf--lii^'ni'p. wh*'n ( iviiiii •:: i.ti' . w I i,f in w-l i ii.-i.vlof 

r,iii.|:iif Ml** jmlll. lir- .iLi;Ml t'l rr. iiiti>l r|i,..- u'-'ld^-n 
(xtrTrkv'fd hy ifvnJ m Ir- * 'Ll.'r.-iiiMirii:'|.»-t'h : ' hy 
(...'-■r-i in hi-- * KrraliiMi- and iiy s..ri-^-;t m iith • ■ 
t'lU and I .-xl-itoh-iTWd unions rli.in i ;u. rio!.[f % ir 
In*- -^Itrv-M-d In u »ir*fiT»'n<''- of Kpii- ir i- **;iii-|i l--».;-lif- 
h..'A -.'.-v ir I' r.i --iti-h nil 1 t r.-iil of liiiiii-ilj 

1 ( • rni.irf of iiiv ■-■nilr-hiiori thftt tt wii» ihri'?i„*!j i):.- 
-r! ii .il i.r iji'.[ ...' iL- rt';.r..-.(MUinir ttio Idrn of ji.-r-'i-n>ii.;'c 
-'■f r iv.ii 1 . j [ii if-t (r rn t Iil* liL-<t jr««"|»l ti iin^ 
Iw^M i»ri"i.' Li. 1 irliitf ol Ihirnini hv Ihirwtu l.ii.i-i Ir 
«>t'«av» ' Tl.ii-< 11 'Lnr.i- ni'liiin^: in iiny :i.i'ji , -.vr^ 
« inc;-l i- ;■. in ii 111;;!. ■.! c^^r.-i', r he ,rit ot (cir r i 

••'oni. lljt'Uly. oht'difnrr. 4'ourjii:*', wui i*yin|iftthy, a:ii1 
wti' aiwavn rpitily t^> ai-tl oini nniitht>r Jind t<» fuurlil 
Hi'-iu>»*;:s-t-?. for itiocouunon ijfo*"id — would ho virToriito- 
iur^r oth*'r trlbt'M ; and this would In* iMir>ir.4l 

rtlili 

THK HAM) AS AN INOICATOK f)F 
niSKASE. 

TliB Ktudy of tht» phvs|o(jnimu- and f>f tlip luind »*. 
ftiriLiu»ly inr^twtiui?. ft M now ir. i..r>iliy :iihMitr.^l 
tliat a pfrTKHi' *. clmraetiiT can »*e « *>'y 

ei>UMdiir:iii(*' .jficftH' of Hc<cnnK-y hy it vmimI anmJvttU uf 
tba fwrnr.'. ;in I i he '•anif r^iiiArk appliM, wUII lew 
iMvrpt'rudf.^. to tt studv uf Ihf baiMl. The pfOfeiMorii 
of |HUmutr> iua««d claitu thai llwy are abl« by « care^ 
I'll fwrttsal of tbe lloea of ilM buiid not ooly to i4*ll of 
tW put autiiMiM uf an indlvBdo*]. b«lt erviu Co pm JnCo 
Afed niive tht* veil from tbe tu)i«l«rioiu fulurr and to 
iirnik'. ^A itl) cfrtaialy a« to Ibe eoutn^ evmta in hi* or 
■""li^*— wlirn <li>Ath or mivforlUDO may beexpeetad to 
(■viir and whrihrr luarrinm or mlibscy b lo b« tlkv 
l*ii ort;t>* wt.'kcr aftrrforbidu«n ki»nwlai|,|(«. Ilowowr, 
I! oiiitt Ik- Ponlr^M'd that tlu> pro^itoirtkMitioDii of tht*fi> 
«>.<il(| prn(>h"t« >hoiihi bo rvwardoil vtth tlM>*4UDe 
»i»i-iitici»tii a» WH.-* aoi'or»l«d tO tllO pm|ih»-«-u>« of the 
L'^fEilniie unu'lf' in ilnyii^ far batik by th** Jph- Muperstl* 
awau b»r» of ihe Voiiimuti'ty. and rldnk that 
yypa tUft who I" •ufllclf'ritly ml^ifntdir**! to |^Kl•l 
fa ti^ lio|>e of ihtiw lestLTiiiiiie hl» ful*-. in di-wrv- 
Mirnf tw «Tui|uthy. But tb« stiMly ol tlie fooiMind 
)' >'t.i indicAtkMif of diseftM Ja uaulTortly a ifrfai 
»M ai a corrtKJt diagiMMift. 

ThelKt tbat In oertain dfwenM* theeiprvMiOdi of tli« 
2>Mftd tb*ap|icanuiee of th«i liajHia ai« fmlrlr Mliable 
^■jCM of tbfr naluio and pcoyreai of tbe dbiaa— , la too 
*M nw«ii torisqaimiiPtliiroiiipbMls, Farinvtanee. 
« tMlM phyttMan m In |lw mmMtr at emmm ^•eidm 
" » PMi«iit ii a Mlhfvr Iram NgliA dkmam by th# 
'tpnnsion or Ids eoanlMMimMb «nd «iia «lio bgr th« 
i^nroeir. and t«xttK9 of tb» band, by thoabapo 
tint of iCla ipMn Mid HdK dtacQow more than 
«««NnpkaiBU PiSfwfT nvrywfB dubbinirof tb« 
*Hii bM biM held Uib»«M>«t tike nuwt ituport- 
>Kf|flnofeottMiBntloB«Mid Ibp aondltion also a|>- 
IPfl bfwwil other dtHMMi. BBeettUy Dr. Bdward 
'^pVtUadiii.hMwritlaBftinBk «ft tteiladirof 
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TIk iMlw.if nf 4 
'-^IMf.iuL-iil Id il<JM yvmm. 

the haiMl fur indieattonfi of local and cceneral dlMtt*.^. 
ill wbidt luauy liwCrudlr^ Atid iH'ctitUr t*ofnUlli ooo- 
u«eLi»D MliU llw vobjMl orv well hrovicht out. 
In tb« inlrudurlion to IIm^ biHjU. l>r Utak» MAto 

UMMktjnn nf tbr fart that on lii<r>(_' mrc orraHloiia «h«li 
th4>aid of tlir KurnptMii nhysit'ian ih i>oup-lil for a f«- 
inAi4) in>>m1>i'r nf nny MohaintiHrdan family of dUtiiH!' 
tton. thp only luiri of tin' [uilu>nt whicli thr dortor in 
I>^rmttr.^l to >»><< i* th*' liand. whicli i» thrtiKl for that 
piirfNjw throoirh a «ina[l oit^nini; in n curtain. Th^ 
ottJ**i'l 'if hr, Hlakp * i»Jir»»'P. rhun, u to rtit«w»> r to tin* 
)M«.t of hiN ability tti** <iU«'>tioh r> to whpthrr it nt pri»- 
Hibl*- tl)ur a fairly rfupt^tat*!** <bj4Kin*iti imnht lioM'd 
upon (I "Crht of th»' Innnl hIoh»< Ift thi^ llr^t plar.* it I* 
ulioHii thai the hand »• ofn n i)ry ui rvmrer .Arul ui pa 
ralytif (JhiuhmI m. If the lian.l Ik dry and f|ji«-Uk>* ih*" 
IKtn-jliiliiy of dtabi'Tt'*. eiiTer>< Ihf mind : if hot. dry 
and ^-nia'-iat*^!. the her-ijc of udvain-ed tulit'T.-iiloii. i> 
•.u^nxt^ttHi. When one hauU h pfr^Shtvutly hi*t Am) 
1 he ol her L'uld^ the caM iB%ir bo oiko of oiibdaviM an*-!) 

rimn. but it H MMCb tOOn «Mf t»be gOllt or«toe If Ad 

poiioiiiitt;. 

[f thr pahu ii* iM>I only hot ti it 
<':vNM'-i luav kx" (ricileinenl. rfM'caf ."vi 
.Ir.i'i-., A c«>Jd and dry htmil mi.iv 
uriifiiua, • ir ..MLt' i ■{ t 'ir i i. ti ii nivrnhif f • 
ar.'iv.ii- Tnc liiiu'li-i iTiji.i, i:rir--"i, , ■.:!>: 
.Umill If iip.ii. i"l.L'i.!ii-. , iif,il t r.'in il'i 
• I v--pr(s-i| ii , I'lT'iiiii ' li-[F ri"----lii L' >- .i'.\-l l. 
Ail I r fii' .iiT i'i:i 'if -^.H!!!- :irrvr 

to ttw> nail* iht 



hf fr«itnii3rof the 



i^'-i rI.-,inML>. Il't- 
-r: : ■ Ti, < r jiTi 
111 -;(ir'. ui ;oii, 
niM I.! vaM>iuo(<»r 
N-A .1 i en in iiiyx<i'- 
f lii-ii hv»tena, 
in-i of niTiLiI, 

liv Witt: r.-Kiin! 
tii.r [i-iij-» <i'it rlnit ].jihn:iil I.m-it 
i*a»l*»** hi thpllJ .1 r\ |i:i-iil i-h^i-r.'"- ; I Tl-lil Tlif i.iills 

aft' |»aIh III h*M-rie niut i'i :iii,.>-nri-i -^t.ty lu t^'ii'Mi'-- :ii 
lernal ihwiv-*-. yidlow in _ n-l -.ilistfin ihimsjiI--- 
r-elnv. «;l|;*lky in milMP for> i. - . it |.iO':ily'iiN, innil^'Iy livnl 
hi Ki'nw, 'ind fhroHM-uJlv | i m Tih-.i-i. U\r h r h.- 

-,.v,.r-|.,'i -li.i- l.titfl.- n-t. - i pntr, .ii,!,.-,- in.. I 

lito". \tr H;:ik.- il't.-- ti'it ^'iitir.-; iy^r"v. 'i-V tjirit 

II rti^dtur of fiv!t th« »ubjrot« of |£l) L-unuriu «rv pron^ 
lo n. uritia; ABd any foroi arprrJpMiial nMuWa. from 
^•"ii to bevt-beri mt^ bo IbHowM hf fl 

U!iiir«. 

At[en1i-»n ha^ alreaily l-**. ;i >'.-:rM\ '■ ti r !iin_- i * il 
behrf rhal .dubbiliK of thf Iiiil:> r "id- .»ri irf 1 1. ir t. , ti 1 
r<iirn of finiNttmpl toil, P.ifn-k Maunon J^it- "t-fn iT n- .i 
fiH|uel t i '.lir- r-\a' ua' i'Mi i-f ';ii'i«Iit' ab«r<-->i V% nf 
th<' m»iariif iT\ ['ll-t<Ili.'l■^. Il )iii5 lj**i'n (h->Tii.-*'l a-* a 
result I'f i*..ii*_;.-ir.t.^t h.-nrt ili-M-aw. If ,i'Ut 
iifTVc ii.j irv pru'iiiii-iiiiii mi.l -i.n.iil riirii--«. And llir 
].npi-r wr tt.Mi liv Dr. "i'l^luh T -iri- nii " \i rV'iii" Afft'p 
t cnv ;tf til. fhui.l 1. .|ii.ir..(i '.■\ I>r It! do' it* jioti»*iD(f 
Thi- l.-ii't 'Im' .■ til.t'iiiir -Il pun. Ills whoNo l<*p< 

;»-■.■ . w. il fit w 1- h .1 tT Hi- vt- 1-1- ■ iJ. I-' t> :t ill way* prr»- 
■ ■lit i:i hri.i-iMii.-ir 1^1- ss it 1 1 tfotp h\ >-»'5na. whcrr thtTi» in 
Hi<-i.l-f il.l-' •ifii 1,1- -lii-lM; lo w'hndi rhi' urltM addf 
t !■; II I ih t,^ '• irni. ;io |tjirt of t h»* ph^iioi|M*na of Ray- 
i.;tii.| » ikf*.-ji»jt*. and tliat nM tin* ra-f^ of MAPn>"M dv»<'n>«' 
tl ;ii oAVi? I»eeii rerurded tip to thepr*"^» ii' rim.- have 
•-rtir'-ed Itl Il»t'n_ Tilt' <plf*lioii of eruiil' >i - in it (liVA- 
- lorin f ih." nkiii i-< (•riteri*^! inio at n- I. i i:r h. rind lir 
-irni'tiM- ,\:i.[ ■<cnj.--.i -'m-: mh i r forimt t i 'o . • ici^»'n 
nith reiriinl lo tli.- .::a„'ij..-t:i' viilu.- ..f h -In.l) - f the 
form uf (111* tiaiid in uiany d;>«-aBL-?i. hi fiwl. it nould 
ri»rtiiinly n|>pi'ar to bo niorr than likidy that thf Miid> 
of thf* hand i» d^'wrvinjr til rUwtT n[tt*iition llinn I- 
lamully bwtton**d on the ^tihj^Tt by iniHlioal iBrii In 
gOBI Wl t pWiPtKy. — Mediral K«<n.r\i 



L fmamiMr inn on m w n ai hf tMm* la tkmm^ tht* 



in^ ff> etfidtiatf i'l!i»*i^ the hifchm work in rpwwrrh an 
Aell AM adVAiM't^i aiHl vclialarly iiludv of tli>< orli^inal 
Rol horit lef). thir trHinlcnl aiHl ppnlr««N»nul M-no.*i». 
aImj, are lakine ah riioniinuRly hig)H*r plA**>' timti for- 
UHrrly, iuid.iii lli«'tr njo<..t ndvannM] rfprpufniAtivMi. do- 
ntajiil to hiirb a iKirrt^- of prrpAralMO ihn<. In eogf- 
nrrrinic. for rxainpU*. thr tcrndnat*^ uf rhi> nhler fort of 
4'ollr>,r'', and, tn fACt.of ih»' modern itraileniir I'oMrirC, u* 
n rub', Piinnot, px.> pi h> kitei-:al preiwtrai i in, fiil^T 
Ihi'iii 111 advain'cd (irniKhriif rhe> at-o nou' iniiirpttr 
flie tjir4r<>*nioniir>. of i he hl^*her V(..rk of i he laViralori-** 
of apph<'tl ».cten<-»'. and of ihe prarli^'e of I'nf^iiKM'riii;; 
I IlivoMtltfutlon and oriirinnl r.—r'arrh inlo ( heir a^JvitiK t-d 
<Njnr*«>> : mvin^ rlteir trmdnat'-^ -mh hu-Iieal fainihur- 
] Ity with the teidiiiifal prm-r i. e irip. « hu h hf i* t.> Ik- in 
I ihirted that lie i|HMall> ad.Tpl-' liiin«<*ll to hi?* new en- 
vir>uini»-iit, oni-f in p^l^fe^•Ion. wnh WMtuh>rlnl 

pToiiiprne'-" .iiid e\rraor«hnar> eflii']i'(u-\ : Ihu^ i^a^inif 
for hliii^ejr tind for bin euinloyerw a lari:i- proportion of 
thf tlliiealld <*o?«I»of lh«*ulwayt< np»Nli*d initKit' rs ^tif^e 

•>/ appreiith'ftthip- lli<<fcuir vemr* in thr pri.l.'>» a* 

I who«-ti ir< really a splendidly efr«-«*iiv(» inriod upi i. n- 
' ticf«hip. It is lKi«:ri>*-^ Mil.; •■iI j. ■ ii I ( i-i .in t.:iir'l i;i Tte 

lU("t ffflM'tiVf plJrtMll.r MHIl'l. T 

jimftil Utr the yfam lKH4-lHtl*t in<*tilN|v»'. nr .riiitn r.-. 

■ and of whom the normal weij^ht i«. Iil |mimi. i ', i. 
only in tho year* I-^hh und ]^«<h «te ilie rfor*.(. hciow 

! Mniidard liw H and n. Htid then only hlit:hr|y. The 
hrijihl fchould be I.T^J nhhhn-ler^. U'liur iiit-l r;r nifan- 
iiret> a» they hiip)ieli lo Ih' iv«'onIei| in J \ti^ <'»-*• ; t hcv 
W4'n' hrlnw tlie norinai thMniirIt • .\-ii-r it-*, ti-ii 
Ally, whilu In \ Ht7 rliev weiv one-^iit) i of -o it i-*:i |)ei^>w 
liornml and In lM*f^<nie qn.irter'.f nri ii rl ni'ove. Itiir' 
Nil- rh. ) ^ar* ISH!l-IH!iH. iiii-hi-i^t'. ill- Mettfht* ar* 
fi : Hi iio.' II. ten p<nuid-. a" an ii^'"ni'". ^liinvc- tin' nor- 
Hi.4l r-ir I!h' hT" - dnt-iTi;: l'^'! (I'n- p..oun .lUtve, tn 
wituel hinir ' ^ - r I mm i] h.- 1. .u-. In - 1 h- eiirl <-' vt\.'«., 
thfi-heNi ri;'*ii-i;nTi:ci!l-^ ■■.]:,• ( .f t '.s ■ . ptr ■;-.':iI, 

■ alHjS'e llie miriiiiil. In f.hf lal«*r ymr* ai^iut a.* ruin^h Iw- 
low. Tin' dilTerenr*^ are tmt verv niarkfsl <»r %t*ry 
re^nlar and it remain!* tinrertain wluit i* the directh^i 

I hi wloidt, nitiinately, Ihe ehanffe will tak** t ftect. 
It . -. ; ■ I . r- in, I , in . -\ i.'euce tliAt .« fallin;.' off in pliy- 
-ir;i' i-i.ti>!il[ n r bnilil in in pToj;re«.5. Nmdt tduiiiifer. 
jf ii)>i -'ar art'. I Ihii k iVic <-nthfr io a ehauu*' In lh^ 
t'lN-ii iiuiuImt^ and :ti iIk- m .eial tM>^it khi f>f enterjne 
ri-ii Tin* iiuprp>--i 111 i» ^'. iifrnl that ih** frame I 



sutiiintr greater .•itntii.lr, '.n>- 
dleruler in yt>t]1h. a i <i 1 1 iit 1 1: t i 
in a lalh-r one rlmii l.-m . t ^ , 
rent »j«Teiie!-» si uy Lot l<t ti 
mntnr r\ t. r.tii:i,>. h. l.4 Kf. n 

I world i t liti-iii'T^, ..I- t:i.«1 r rt--' 
ff^tiiijf .ii|f ].|.s .-(.[111' m ^T'-m. 
We rind h.> \.'i"> < i,.,.rv;%t^lf d"[ 



fi Tin tHi^r-oin hiic more 
...■v' .,v tliii- repre«4'iite\l 
lull u I fli*-r the appa- 
.iii'd II. i'i.-i|i['t..t^T v»Hll 
'Mi.-i.. :,|, tU Tio 

liTT.T rmrn i I i i liie 

ir.' in rli- \» 
■ 'ivirre.' '.hrtii ffii-iinTlv. 
.n-i i.rt- f'otu the nornntl 



ttVKRPRKSSrRE IN THK Sril<u»US. 

To lh»^ Killtor nf the SrtKNTiKlc AMI'ltli AX : 

I ob»rrvi»s| In your i>-.af ,.i .\'. vj iiil»- th« follow- 
inr reiuarK, feferrlu^- u< u vr.»:.iu.'ni attributrd to 
PrenldeiiC Hchuriuan. to th«^ f(TMi*t rimt tboaffvofmi 
l«rliiiir Mudent« at V'oriiftI I ntrt>rftliy had bm CMUt 
llnuouvly Ittllliin; fur ihrv^' ye:ir(>. And tlHit tiM bi|ch 
«el»ools are ioimofiint; in rllleieney : 

" It would bt^ tul«rf<ilin»: and VMUbto tO IniOW, alaoi, 
the rrtativ« pbvimal cuuditiun of than youtha. «HB- 
parwl with t heir jttodB e gj a p nt. " 

ThrvMtf^h thokiailnw of Dr. Kdward HitdieociL, Jr., 
profi-Mor of phyaieal enltnrv. 1 ani able to gire ynn 
MODHi lurorinatlMi on Ibat «nb>ncC Haanllina, it bto 
bo notMl tbat tha 9gm for tbrw y«axii. an givmn for Ibe 
frf«hnkan dam. avwaya nWCoen yuars and vloron 
ninritlM. nineteen vniurm and Mg^t nioothK, and nino- 
te^n >enrH and v%-fii nionih. : apparently Indioatlng 
an npr>n>xlumtion tn « limit at nJlW(«MI yoafa lis 
nioiitht*. or rhervabouis, for ontnnro Into eollrgr*— 
uhirh wouM ba^ been Chonebt. a fwneratlon ago. 
aUiui three veari too hlftkand 1^ oar arandpafwnt* 
A good aiee for leradaatlofi. Ob araiMnii^ the work 
of our hlffb aehooU of to-day With UMU of ibe eol- 
leiew of nflv year* ako or iBOlClt Will. 1 think, be 
Uineorered tiiiit (he i>e^t of tlit^ ai« aetually imdu- 
atiu^ tbrir intniN with prartirolly aaeitenMve aeatilre- 
ueutcaKdMl thr eollrj,'c» at Lbat earlier lime. When 
tbe t-ariety and extent uf ibeooamaiilnlroilueed in InttT 
yram am OMwideiwd. it laaf botliat wc shall conclude 
that more i> aeeotaplUibod now than then. 

AH gvadoe of whoul» am mtoed In the Krale. And the 
hliifcicliootoarapinparlaffpopileEbreolbtffpii which, in 
Mag mmt wae one* d«i»oinin«t«ti iKwt' 
t oamialty writ j and the so^Jled aDivi»ra> 
totbitMiiuitliMiasai»flrtoAri 



propo-rtioiiA KM hiid down b> tjae anihorjiim for the 
well hiillt man an yel. 

An iuterentiiitj and unique eipenmcnt wiu made a 
few ywiH" nir*t. in Sihl*-^ (""^iiet;*'. whiidi ^rivt■^ n>»<)nie 
: litrht oii 1 h LI.'.' I'-r. I ' 1 1 1;,' to overcrowd iii^i, tin- r»u. 
I th'iTiti-;- -were <'oi:i] i'-,: I., t -^kf radical iiic.tsijrejt to 
reduty u;iiJiher^, and itJi.v[irj:iii:e wait lukcn <if the rir- 
cniiiKtaiu'c to tr^ the cllert or .i.ivjiiu-uii; the entrum^t 
rwniireineiit-'' b\ a year <.f w.i.'k .n the ldL:h<>r njntbi><- 
Miaiir-' Th»' ninntwninf men c^nierini; the fr*-*hnMiii 
wiTf r-ii ii t'.| by thi* drastic action liy alMinf for- 
I ty i f-r cut. h ir w*-' find thai ih*- averai:"*' iil'*' of eii- 
traru^' r«-ntAin«'<i very nearly a*> hef«»ri'.Hnd the men. 
.far n* 4Niiih;l tK> ^e*.!!. In spite of their evident etfra 
] work in [ire)«»iAt|4>u, were pbyHieally e»|u;il lo the nve- 
I ra^fe of the earlier y ear* Tli^Tf ih no lple^l ion thai 
I our M-lnM»N are t>'lng driven up to Very ltii:h pre-^urc; 
)>ut ne have no evidence ihal anv niarkcil chaitire in 
liv^ii-ul condition ha» cnne of tjio*f iulviirire« which 
nt\«' ret-nttrtt in rednrinir the aireft uf our ententifr stU' 
lent* in Ihe fji-r of incI•ea^iIltf enrratu'e rc(piiren>enlif 
and of lieavier deiuaudt in llie preiwiraton. M>hiM>lN. 
Pniibly tliae to leqMtml to lievelop ^uvh eiTccts. 

R. Ii. Till Ji>ToN. 
nireetnr iSibley Colteice. 
Cbffttill tlnircr»ity, Ith^ea. N. Y. 
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Th* official slulislit's for ll?o; of the Prencb Iffallltar 
«( riiliiii' Works :i)H'iik nf Vi stciiiii ueidcDli^ wbldl 
killed t$ fMopl* Aiitl WMiiiidt-vl 'ifr mtUhuIv, I. v., MO M 
to iDOUIMitM* thrill f .ir lii. fi- ilmii IH d»yt. Tlw Itttli 
conprlM hoUm nud m<'mi>i ri'i^ iitiu-lM of ■!! tyixti. 
How i H e . i— r y it In tn kr<-|> thr Inuvt jipparntiw aniifr 
control h vhown by tlw riiciiinMiui«i> that It a<<rl- 
■lmit« (1«nMU>dlnit yS+ 14 vktliBn, klllml nn<l injaml, 
arc <l>l» to nr»«lii «]rUlld«nii etc. Tlip iw-jt Iwnry ItMU 
ix th.il <if Miiti-r-tDbp boiler*. Th.r.' ucih 1"i ikii- 
ilriib. Init tilvy kllM only * iti"!' 'UmI i)in>I<I>-<I -i : 
tlivy do. iher>-r<>r». «Mtipar*tlrt-ly Irw (|4iiu«ir. Horl- 
nmlal tKm-iatxitar bother. eanaM 9 anrldent*. wiih V 
kilird Bod t woandnl ; iMtrHantal tnbuhir boilvn, B 
nscidinil*, with I kilhNl and ( wcwDdml. H|i«ahinit iu 
gmrrm}, tlwKfore, tabniar lKi<leni arp Uiv lo br fcami 
than other t]rn«L Tlie list* enaineislr 0 eaiunaf all 
kinda for tha «5 aMidnilm by whieb m turn lo oadii^ 
■tmd llnlioBtaai[dn>ion> wrtoaaaibad toa«««mleo- 
oatiiHt mamm. Tan anadaiiu nw afauaad to o«if> 
IwiMaK Md doSciviicr o( «nl«r; imhio of tho aUnr 

IMi*tlmitlllMtlM.talliRlW. 
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A NKW WATKK KILTKH. 

Wk burniw froiti Iji Xniuri* (hi* folt4>vi hif tlfM-riptjitu 
mn4 iicoiiiithkiiyiht! illiiMmrliiii itf a ii<>ii wattr ttltcr 
dv'visiMl hy M*-«tr». |*r»-v.'t A <"<HH|i«iiy. of l*nn«. 

Ir is now atfr*iMl by nil lt>icifiiixr>. t)i«t a lAtar Mippir 
of wiit4T tihoiiUI imt lif noiMiiiiiilHtif^l whem llu* li<tiiii'j 
iiiny Im>:*iiiii« oiiiitiiiiiliiMtt*«l. Any wa(«-r, rV4*ii tliut <li> 
rirril from ><|trtiiir»s iitJtv. ii|mmi rf'iiiAiiiiittf in a rcs««r%-olr 
in mliirli otli^T witter Uah Hluud. Ik^oiuc |KtUutt*i| hi 
onliT tn lluiHtr.ftU' this. U will nufllrv u>rf>rAll thn f«ef 
that thirtuK Imt biiniiuer tlic wntrr M>rrK^* of PtirU. in 
ipritet* t«< stitiofy the tlciuAiul* nf ni4)*«iiier)t, hail tu mix 
In till* n-'ert'ftini watr-r from ilio Vaiiii«>. td* Aviv. Ihe 
IHiuvH. tlir Utirni^ aid) tlm S**(n«. Nun* It whh fuuiid 
tlinl till* watrrof tbi* V'hiiii<>. wbwh i>iiMlalite<l wnnvly 
7QU ini<milH*« i>rr rnbiif rM'iithtii'rf r iifMni rmchlitK l*ari«, 
ewitainnl :2l:2.4Ai whiui it 4'iu|itt«Hl hX rbt* WHllaLV fuuii' 
laiiu after tmv*fri.infr nil tliM reM<rvoint simI all tlit- 
toaiuK. 

The nitration of wal^r iK-fon* it ti-tinl thnrfl^ora bi> 
coiiii-* nuMtM^Hry in pvt*ry •Iwlhri;;. Minora. PrAV4it 
GraiHljiMui har** rhnii^bt tbnt it wnulil itf wpW In <!«>r- 
tani I'll*.** If |hh:i|»1i* couli] have at tlinr diKpiHal a wr- 
tnln quantity of prirt* water, nm) tn tluft ••»Tt»c« tln-v 
havfk il«*vUtHl ttii* Htiiall fountain ilbiMtnUoil h«T«wi(ti. 
Tb»'M> npimratUH runtain \ 15 i»r 'Si qiiJtrIx of wnlL-r 
iiinU'r iirv-nurr. uui) arr ca|WibU> at fnruikliirif- fmuaucM 
to thrtf t|tiariH ptT uiiniitf of i>r>iiipl«>t«<ly >>terilixtHi wa- 
t^r. wbieli i-* iHtrnr I ii[Kifi iimklntr it* *'iit fruui (b«> 
panitu»w The utility of *wU foMutAinH in tunalitiM 
wbcrrv there in no ilintribiicion of wnt«tr may rmdily be 
•«rn. j 

No. 1 of thi» flintni nhowH the Interior of the apiiara 
tiu. Ac fi (b^r* iff A »or»w pln^ which cIoscm the oriAce 
thnxiKb whirh tlw» water i* iutruUuoetl. A tub** tbjit 
iJeMM*nilii from thu onlWe to within ab«int athinl of tn« 
iM'ttfht fn>m the botloHi limitu U-tiO, Jf. of ihe 
qiiiintlty of water lutr\Mliice.|. Aroiuia thin tulm tUr^r^ 
in a *>par^ fi-iniiiiiir an air chanibrr. wbervui a prvwiure 
U f'ff^vTeKl throiijrii a !itii.ill air pump ailjiiMeil «|>oik the 
ralve. r. Wlien Ibr oiek at the ttuttom in opt'ueil. tlie 
wuftT I- forwil by the ptftc tbroiiifJi f he tUler, F. ami 
alrer ihp> niak'** it^ ejit fri>m i\w appaiMtiiH, 

TIm' arran;;vmeiit 4*f the Alirr in the ii^ (hat uf 

Kh« Kileii apparatuii wmJe by the Mime huu»e. ami 



VALUABLE BOOKS. 

MAGIC 

SlAffc IDwioM and Scteniific Divcntoiu, Inrludinf Trick 

By ALBEHT A. MOPKINS, 
E«l«r Iht - ici«ntlftc Amtttew Cfclepirila el lUntplt. II«4h bM 
QmHm>* vIc- 

Tbu ■■*q«M kHMwU In ibv |in>4wM>ii»l mn* ««MoKr nUkt 
mn* «ai rnirv « «vlr«>iM ailtlut<« to amt Httrw Tl« llliotxiM an- lliu»- 
inu*^ by ikf VwliaiM i-mm uf MMmTlium. 

*«r#M «lli-*t|iilt U |«ldl<tlbM tfZiiMrM ••4 
Ur«v HDd lnit><«UM illu«h*M ll»fM>ti«<* 
kMvii ill MRiiy fiiriilvltt^l lif lliP iMWtr 

iliirltMtvur* it«int*r(Y<« Niim o# Ifc* iiK«t 
(■••{"'"Ai i«« i* <•! Koiirrl lltiatfin. Ihuiurr 
lie ki-llN. HwDrr. anil ll«nwMin uv 

(.III ..f •.«(•. ..r Ik* iMi kiMiim «f tbM 

■ ni-k* liBMnV la^cli MWlr. f I r » - W kl KT ■ . 

«rM|.tKV!>- ail o nir In f<if aaA^r* of MllMt- 
II.. II, mUt\rlUt ,*tmiAot iii|-MwiiUI UmgH' 
•krwittlw* •luti>M tuwmtm o4 pM-fiiwintf ««ii<. 

(Mlil-atfkFl. 

KKtfli MittfrtNliiiuriil* i-f t^Mniiiw. nr»- 
«>-fk». . artr khi> irwUd. Mfid kII w*|| 
illto»tmt»d «Mb urwtnMl ■iimriiv*. A»ti>- 
mmim *nil <ur(>>»« atx tfir« i|i^-r>twA 
l-a.«..rt i« «i-«ii..*|MlKt^ I'F fr— 
• I.. r.i' 

THE STANOAAO WORK ON MAGIC. 

Tb* amtiA at^ulfA fi PW.|*«ra»lilr IN- 
ti>r«k-iia M v^rt rt*(»H»l». tflrluctlivniMb. 
• M) <.f K<«#Mi|tf a*l<«iMA^ irtrk 

inc MiiTttv »«ti|.4rT«Mh* *> ilrvfnbvd lU 

n.iii.*i<.i«. «iiiMk« Mtttiicnu* Mill <itl)T 
4rMTll>««l uid illUBlniiMr Thu VIA tw 
■» t r«ii u> i.r imt>rw«i III f iiuiu old. 
(Iirrv 1* hufilf maf <inr vh<i ►« m «n* ««» |Mi«*r<v|t.<4 la «Mk«r Mimrw 
«^ tuwir i>- vhMit- 1« Mill tii'l nei^ ll t» l^Mlltully immsM m>4 >• ftn 




SECOND EDITION 
NOW READY. 



Ulr«*«lTri| |M>»t>l 



lib, «Ub M»B.f >n ifi-*v4 
B6M !*•■«•. 4M IHimtratliMia. 

t>rloc. h> Mil M wi> pari of ibc warM. $a.M, 
Aa llliutraiMl CU<iil«r anri m ApfUcaiMl. 



Scientific American Supplement. 

PUBLISHIO WEEKLY. 
TerniK ol Siilmrriixlnn. fi!i a Ynir. 
6rnl by uinil, iMwiAtrv (irriwiU. tn iiiilm-Tit><>ni ID uny 
port of thp L'iiU<iJ 8iat« or Cimiuin. Kli ilullan * 
Tmr. iMint pre (MKI. In «iiy fcin-iim miintry. 

All thi. Imck miiubrnrol Tint 81 pi'LKMKST. frnin ihi- 
«MHiiii>t^M'im'UL January' 1, IKT<L call Ix hail. Prlc«, 

All tli« haru mtnmttot Tmt BiipPLKMRNT ran llkr. 
»fhr i>uji|>il««i. Two rolimifii are imi«<l yearly. 
Price nf Mirli viilmitf. tS.SU >titi'>i«<l in paper, ur $i.K) 
boanil In Miff aivm. 

CoMBiNKn KATKa-Onr r-opy of SciKxrmc AMKIII- 
CAJ ami our rnpy nf 8riK>Tmc AMEBICAX Hi'ii'LK- 
HKXT, uiir year, tmntiuilil. IT.Oa 

A llb«iil iliiH?nunt to Iwukwrlk-ni. n«i>s ai^Dtii, aiu] 
nuinuM-ra. 

mVSH * CO„ PaHldirri. MI BrMJwar. Mvw Vwfe. 
TABI.K OP COKTKNTB. 

I. A3milU>Pol»0T.--Tb. KUikvaf rrlinti).. P«u|4m_ imn 

II. Al'roi'AiijL--uui<-iiRiiiiiic H.>i^ i;«r i-Mi*. tmt 

IIL BKKllIArilV -ll.rniw. vri|>«liii Vi«>l.-llllaflMtM Mm 



V. cKHAiu<-«.-srM iMi nir u ito Ubtai-ar omoi aiua. 

VI. ■('uNtiHIt^.-OarTradiiwnllClilBa ™ . I 

4).r Trada Willi J.IMIt ... ■ 

ta««*iiplllli.li«ffl MIMlmjUMUm^ "'S. I 

Til, ■rtri.-Ario!V.-o.ff.fnwMir»lnlWB«*uate I 

Vllt. KIJITTIIKITr KIMrlr TMIaa •raa ll*nwM« Vlatr- 

m. -I HiiiMr.iiiiti... ..- .TTTT. n 

Ar*ll»«**F or ilw TftllftAl. 




1808 EDITION. 

EXPERIMENTAL SCIENCE. 

Bt ceo. M. HOPKINS. I 
TwttUrih Editiod, Rrvned ud EnUrjwI. ^14 Pifcu 830 j;J<;«'«*WN.-A.«uo«ucij»irt.rr«u.i Iw^-iMi-.. 
lUusmtm. Eleeiculy bound ia Qotk. Pri«, by nuiL 
postpaid, SUM) t HiU Morocco, $S.00i 

TbI-UftUxit U- i-('- 
iliviM- ■<• kwrnri ..r . 
■pliTtillil «<<r« ^-1 



ii-n— t mill Tft.lo« I. If ll 
lilaih ■ iirAittiftl titi 
t« »-<<it>i[ ■ml ...I 



ll fiinil*li«« aiiiM***)*! 



WM tba PrM Jay* el -eiperl 



thir ar^li _ . 
ri>» la 



tiacnMlilAl iibr***-*" 



rt*- ..f (»f» |>Mi4lr»| 
• BarM-it-r «(ii| im .Hir "r ■•i-»r(ltlft' lurti 

'■f nilti'l .«.al>l r«ll I- end m il* dm** m 
tiitiii-.f •«l(uftt*iiiri<niiMlMit ~' tffftttu 

- Tb* «»rb bmr* U>r •Uiup i>r k 
arMrt «»•> ■rilwa w.iliiuc l.nl wUh raw 
'uMT wlktl snil aiiil of • 

ir«rfaiv«h<>i«»*r*a ^r»t\n^ »ft*no«- 



„ - i*»r»tT 

lic la-tt «i>%M lieniit )(»Kt-'«a 
>ll<laiT_ctn.' BNflnfvme mmi Miiw^ 




■Tb» CWiitMUi lliMter ruc*nn««r.-llll«a- 

- .-■ I 

l*<iRaU«]>e«nitow Kwina. 

i 

Xlir MRIiinNB AMD UVUIBMK.-Tbe IUb4 M Mi Irtrlirr of 

Alv. HirrAi.i.riiiiV, • 

XT. HKTKimoUHJV. 

XVr>n[*iKI.I.A.MWM:*.-A <-.«nMJi who WaIIu uu Wauv.-I vim. " 
ll<>« Vn^Mi-Tm Ijvril In ih» 11 



tron Pr«iltteU)ia lianiw tnnj Tcart. . 



Sill 



.XVIt .X.tVAl. KJ<lf>tXKKRIX<l -A M«] 



llX<i;-A M«nr«MWi 
Ihe rmeb Karr.-I 



A NEW 

L We vt I 



PORTAHLB WATER FILTKIt 



vhteh hihr« already dranribiKL Th«» wat^r fiAwi^i 
throiiirh « Herlvw of di»k« of nir<>rlnir pnper. aihI lliiatly 
throiiirh a leii- of rharronl. Tiiiit latter I4 niinpresaeil 
niid iliieH not. t%t iti previoim nir>lels. etmtafii a chamber 
ill the interi'M-. The di!tk« t»f pafH^r arv taken out ami 
rrplao-il b> of hem in nM*a«ur«> mm they beirnnie incniiitAl 
witli utaleriah that tiut wattM* holilH in »uii|MrUMio«- 



Anordw rerently lAnueU to tlm train iMittil** of t\w 
Nitw York, .New Haven am) Hrirtfi)r«l Ktilmad it in the 
interest of rlie )MLn>wnrer«. Kv it ihf* piiiployeti arv in 
ttrriK'hil to *^ ihai eMii*h pi»«rtn(fer kuvi u tteat. ll it 
their hii<i|neH» to nttai'h «iinii'itMit car« to tniini at 
terminal HtAiHitiv t4» lejit all th«i iui<i»enir!>ni. nn<l if 
lievNieil. Ihey niiiM atlaeh och«r cam at tKationn nIon< 
the HMife. Th-y are in»lriic!t«d also lliar eeat \n 

iiKemlevt for two, ami that nn oneiHuewn^nr iitiall oi^ 
eilpy a wh ileaeat. eith*»r b\- hitifr4Hf fir h\n bajpcaiiw. if 
tHhtT ria<(4eittfer« are utaiMlinif. lu ibttlr trnatinenr of 
Ihe "nilruii'l hn«" th(» eiiiployeit are told to be flriu 
but diplomiitif. Of <toiir«e. chi- l» onlv jui ajDnnHtHMt 
uf an old rule, but the »pHvit)e way iu whieb it ha« bwii 
reiMiiml trivtH iwnraww of an inleutiou to onforee it. 
Hop.> may be entertatiM^l nimi llutt oriier omd will ai*- 
romimny tti enfon.'vinenL The train baikdi. linpre^MMl 
by the coiiolderation Mt|«>wii by thi» mi%iMii^*inefi( to itx 
|iatmri^. may *tHt a elmneeuf pri>f(trmeiic for theiiL<*elvni 
thiMiitfb atientloii to oUter ifelaiU enntrlbntinir In thr 
ciimforr of the Irareler. Tlien inorp atiKiition iimr In* 
tfiveii to the teiui>eratare <if tb<t air 1m the riir. and to 
ventdariiin. the iw iloont will not fttaiid often in a fpUe 
of void Wind while llw trAin *u>tf nt a nlalion, tliit pa*- 
Menner wate<l iu frtwit of yon will nnl shower roii with 
finders from iii« oni*n wifulow, names of »1fttinn8 will 
be niiiiouneinl diNtinetly. uild tnany uch«r uiliior di"- 
ouiufurts wilJ be rMnedlwi. 



ilaii 

Mr 'Ibiimaa A. Kdi* 
t>nttllr»l «lia.niii*r -t tn 
|<truiia, lb«« >-|r«ir<>i^a tho tii 
•MItff lla ■•ntln> IfwMli 

•MllimiMlii-> llii' m- rk « _ 

nj mti»l •■H'rOiiT !■■ it*i* iiihi^r wxrb nii 
•iMUMtorj i.li»*.--..f Mi.irii I am ft««rr.- 

I'hrf n \t llrHiir I iiit.nitriirihoOlTor.^tawViirb ■Nfa ■ : i • 
• if t*. viirk Ihu la «l tb* mtttitf- Oim p>t|i«ter tn atyl^^i an m*..!.! .^■ . . 
rukmrtar." 

I*i*.f W J R..ir«, I.r I MWti|M|a>rt. Hw.. "niwa "Tlir b.M* !• br 
ferrlif iIiIhk --t lb» bind thurm m»*m. mn* I am n^mmmtUU im-a 

CiirdMlrf Mil m[>ll«lb«ll;.' 

H«a4rtdl •t Mtf4l*l r«c«m(i«n«*H»M Ire* •■iiwnl fnttWt 
mnt iclffR|14c Mtn. 
Sead tor |llttalrBl«4 Circular end TeWe e< C«nt»eU. 



TMr 5CIKNTII IC AMERICAN 

CrCLOPEDIA of RECEIPTS, NOTES and QUERIES 

ft&'TCO BY ALBERT A. HOPKINS. 
1 2. A 00 RtcvkMi. TOBPagtf. 

Price S5 n doth 1 16 In ihtcp t )6>i0 ia tuU morocco : Poitpakl 

T>.*< aiilriKtld «i>rt f*4ttam» • 
n>ni|ilMlt<a*''-t llirnMvt uar 
rul Il«n4vl* mit* llwMlMa gixm Is 
I lir yiit*» anil gurwiiM t*tnv«|a.n. 

'Vlilia ■« pIlldtabMl In lllf ti| ICV. 

iivir AMtnir.tS ^urMM Ibu pw« 
ntit ytKn: i<>«i'iV>r*llh»Any v«l 
iiktiH itnti txipi<n»t.i M4>lit|<>Tja 
IHrr I w r I * v iheeMe^l 

■ cnfnl T<-^ifl> nr* |M-rii.>J.*|-|#(l; 
iMwfl* ttfrf lintiiili .ir I(H> UMfitl 
«r1> Iwliif nyrrmtttAfd. |t la kf tml 
Ihe ai.iat fiin>|tf>-t^iit|vr «.4iaN((f nf 
il.f- |>i>.| nif plwvd bflori Ibn 
|.a>ll.- 

0.» linilltrt ..f Ihi-aflHlIra M>l I'rmr- 
Niniviiwrti-niv-f lb« abli** diMi 
■V* an.l w<irhi<r* In mSt $mn» i>l Ih^ 
wi.r'.l life |iii'#niKlliin rOf'ii 

f IW t<lih#«l « nlitr. arrvitKnl anil 
--■'•ti-)m#>| til o<tifla«- fi>r«_ ninvvti 
mil liir rwaily 

Mil. .at fi.Ti lii«nin Itiu ma 
■•■ it.iiitflii nf. rwlMlnif til ri>mtnla> 
In lb« *arhai» itkvinfiK^wlnit 
i> liKirtM, ht*rw he f.ainil te* 

TU*.* «%M cr*. Ill Msn^k "f IB- 
I*- lli# lii>tB« ■anufarvumtf 
iii'^ MrwIlMK aUMrMitiM 



Ak. TU tiSDi^HiT.-A x#« win^r r.lur I iiiMinii^ mm 

SPECIAL NAVAL SUPPLEMENT No. 1165 

i**"^!*!!* n liiB«i.ir.J nik. iif 'Jjc tiMvlfm I .'.AMI ' inn imvj. Itn ^^^mt^- 

. iii.xi ta, . iHiw r<.itM *.«>..u .ii»d i.^tfit U41I kwiiifwi iiiiuiK. 

-- 'litaiU lit o«MJtiio.<i flucli itmrl. nul fiiml lb .ii* 
A map nf ( iiN wldlrtl In fir nilo. vi>iliitMiili. ic. 

«to«l» mM hi mm III l »ll«* — 

^l' - '1 ii'iir.trW.S«lit.t-ltrt. 

<i I V \ A < «., 3«l Hnadoa;, low 




THE SCIENTIFIC AMERICAN 

Army and Coast Defence Supplement 

•'••''•I ; Bit*.". .ubiMriiir iiiii.i.. .1.1 mrniuf «r* fcN liilly 

i-# -I 1 . »»iKn»*tn.. "I lironilliMl lii.i>.nI.L NVi.« 

I . I.*.. Mhierl. II..TI lm»|..lM. •III-. KMIItKUr .*» Til. ll. 

Iu.inii.iii. IIIIII.I..I ,iv.T nn .im .„i„.i, . iiiu,ninr..r4«oi.. Mi,. j-Viili 
I~.nI u< i.nr Ur<.~l l«ltl.>l.i|. il,r • 1,,,..^ Th. mu.Z I. SiTl, J«l H a 

PHr« k> Bali, tu mu i la larclta raaalrln. 39 tmm. 

HI- -IX A I u.. fulilUbm. .J llf.M4l««f.?l.* Tma. 



t Boa.*.— .T. J. AniWr fltii1> thai an at|ii«n«< 
■nlotiim of ptilomirlnrin i»<it« nn a (uwrrfnl ilmnldfy. 
inff lUKtit on thi* hofiA. of uiifiiiJilx. but b witlmut Ifao- 
tioii on till* iiKKt <)4>llrjiti> oricnol^ t{«tiiir. If trcatnu>nt 
with liVilnK-hlorir iir-lil In' f<mpl4»y.*i1 ju wrll, tlwi ff- 
aliluiit onwiii" will hi* withnnt a trai-'riif rithrr ry.!- 
diiin pliii.pliat^ or mrbimate. — Cotuiite. RenitiiH. 
OZXVL, im. 



■LETE 

Electrical Library 

Br Paor T. O'CONOR SLOANE, 
Comprtslng five books, as follow*: 

trlilami,llt oTKtfiTlrlrllr, IIS pacM , tl.OO 

KIn-lrlr Tay naklac, 110 pacra ... I.ao 

How ti. llFTonie a Mui*r«-Mrnl Kl^rlrlrlaa, 18* pp. 1.00 

Manaar4l Kl4-drlral Dirllanarr, paCM t.OO 

BWlrlclty MmitlHlad, l^ii pac<ra . 1.00 



BUILDING EDITION 

ur THE 

SCIENTIFIC AMERICAN. 

Thofr wlio oonieiuplalfi buiMluir ebonW not fall lo 

aUblHTlltp, 

ONLV Sa.BO A YEAR. 

Nriui-aiiiiual honnil tulunm t^ t« mcli, yrarlT 
Itoilllil Vuliium fS .IOi-nrli, |.ri-|ini<i liy il.n||. 

f^aili iiUMilirr I'liiilnlriii rlrrulinii. ali<l |jlal» of a 
»arl*t) ol country hoiiw-.; iiUua linnOtuiue 

SINGLE COPIES, - . . . js CENTS E/CH. 
MUNH A CO , 341 Broadway, Naw fotk 




.." rTtf ''"•» 'T r*ii«. ||>4J b*psKbtaa<MaalT al 

In. aaMMad .MnM. nr Ibf w« ar^alcw. Ml up In a amn Mrthia fci. 
wWIW ^ ■ ■.il.iil tii ..nwilia. AaiiMaBII rflaaw. al Iha aparlal v«i«a..*t 
g^i* i»f flue aall«ra._T<« ..r. r tir MrAannr lll^ ^owtlci. ...|. 
KU 'W'TS!^ .n*aa f—**., »m* •»•» 4»a IllaalraXaaa. 
t a*^*"!'! Uw fnti l«Mr «f mni.iil . itt aaeh vT I It. I>,.ika. 

; l^riiir Maafi«t« laml talaliwia ul l»1 IHaw, rvintalnlnv mf.f M|,>. M 
w..ra. ..f a w'ifniill. ud iM^alnal ahaaartar. will M M»ni ^^M■ tf an. 
■.I.t'tw .HI aiitritruKiiv 

MUNN & CO., Publishers, 361 Broadway, N. Y. 



ATENTSI 

MKnvlLt. MI'XK A >Ti im n.nnMlon with thm t>«l4Ma> 
lliA nt lll^ M'livTtrir Aurkir «<t tiiitliinir rtNii.liit 
*»>rnT»th»niB. aitd lu ail a» s lu-viira nt l'ni«nU fitr lti> 
*«niiit«. 

ll IVwiina of hnaliir« lh*7 baT» h»4 iHrcr tf>« tmr* trp^rif^f*. «r>4 bhW 
hava un«nBiftMi,/Mr«llA«li>r llu* »r < »aTWl'-*' Palratl iMaa »*«». t^l«<1A> 
rkiitiit* atidiw |«>i«r«iitlMii uf Aviilltallttiia t-r llil«iil» In tb« t'nil«4 
Bi.iln ' anaAa. ■it'i t "Tvm fiiiiniriM. %tra«T« Mnnn A <'<• aIvi aii«nil f» 
rwutatralliro nf «'atnata <'<:«Tr>#bii t'^ lla.iba Iri^l* Uarba, fcra—a**. 
.(a>irr.»«iila nr»A IU|M«ta->«i lltfniitvlM'tila a-l |'«lr4il». All I^bIM** » 
trtitia^ 111 tb#iii IB iliitw eil b >e w ial r«r« anil Mt»iwr<i»aa. uii v«r9 rwmm^ 
•Mr UrtifB 

A |Mnii<hM m»nt fT** "f rtianir. nii ■|t|rt*r«M<iti mni ill— reillnfevBie- 
iliin Alk«ir r«i(4iTa and Itiia imir^rw t n*.H . rtlnMltoina mnn*rMtv iVvl* 
%tnrta raiixrtirliia. I>>.>i«ns " * - 
A**^tirtiin(a. K*)«fTr>( 

W# alM) lavnrt. fry* tC'lMr^ •^jlft^i* 
thf urn ••4 mf«bi.4 Bwcurliic pacwua 
U**efbL 

nVHH 4t (Nl.. |talt«liera mf Paieala. 

•J| Hn>w|«a«. >•« V(rr« 
DKAIUCn OrncX8.~Nu. n rutrm. Wwblivlae. DvC. 
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THK NIfiW Ol'SNi Lii KK BRIDQB OV8R TH8 

KHINK. 

VtoA lh« liwt ftftr ymni, mom iliiuioa* pndMl liu 
bmn ronned to batld ■ bridge Mcnm til* KniiM At 
DllMVldort. Six MlviupU wen uuule In thisdllWolUMi; 
hul the pliUM lonniHl wmwm oervr cmrrim] ont. Plnallf 
th« RtH>lniiieh* Hfthnic«f«IUctinft. iiropriotoffii of tmt 
DllHM'klorf KyW«^lii i^lRctrlr rnijway, untlertook tb» 
tftftk, mmI mi two am] <>4ii' li«U y«iir« cowntolMl th» 
prcwDt tirMlicv fnnii thtj tlvMKik^of Prof. R Krobru 

Prof. Krutiu in chief t.'ij»ciu«H*r u( tlit* <i ul«lliofftlfmf|«* 
hOtte. The Honii brulge. buitt mnivt \iw itllparvistos. 
In, With the eice^itiun of the NLAirara striieture. lb* 
Jancott nreb hniJ$eever built, lit** cvijeof arch fouiHi 
1u thM bridRe. ma well n» lu the DahK-IUtirf bridjn:-. was 
for lb« flnl time UM*d in lar^*" by I*rtif. Krohii. 

Similar ttefliifi'N huvt- rjirrinl tiwity flnl prijceti in ckmu- 
petitiao bUlo. I*n>f Kn>liu luuil a1»o be gliren emtit 
for bin efforli in iiitrfHlnciiitf u|>«n hwrtb Mteel in tier- 

Tlkn two tCTMl Ari*lkt>i« 4'XttMkilinK' nrroem tlie wtreaui at 

uiHtti tJir»'4' |ii4'r«. TliH briilife-*ppnw»i-h ilto riif)ii 
hunk <x>ritNiEi* ni) arch wtiirli ti«H a i\mu t>f oJ iiictprs. 
iiiiU wtiirh i>itt*uiU n^riiK- th** nmilwiiy riiunitifi nturitf 
llif river thi Che Mr haiik ihri'^ urcii*^ ^'Xtenijiiih; 
ami** tin* Itnrn. fu iinriolt lln!* iku^akm <>! tIi*" (l«iotl 
w.itcr«, ri<iiti«*cr ttic hriJKH with Uw *Trf»*( lea'tlttic To 
thi- ii>^w m]l«a> "f.-ttioii of o»>^rkav*el. TIm* foiiiiilH 
li'iiiB of llv«f of Iti** »ev»'ti brU^rc-^upiw^rt* »f If Itil-l i>y 
iiifunn of pftivtMiK n'tuk :S 5 hi<'(«-n'. Vur x\w "tlitr t*u 
»iipi-iTt- i:!-- ■ ,ll^-,(ltl-- nt-r- iisk Hi tuet^T-. Ttw upper 
rhM-L]«ii: t lit' t w 11 tiiaiii ari'li'-9 havf. a( their liiirneft 

Id.lLEi, i:i i-li'V .1'. t- 111 nf IJ uir-t.-p'. The (tfuJi;»'f * «> 
n. t 'Vi*.-n ttir I'liil pi'-rr< :s •'-/.■ IL1■-U'^r^ liilii.' Illii.l 1- 7 1 
iii'-t.-rri tiii^iiiT tliiitt tl:r t.i.l.-<t iiiit^r, ]] :l.t■:l■^^ l-nrli'-r 
I till II III.' [.«l.v»t >:i.i'ki'r.r.\.-k. I'r.'iii ni-l to rail '.li-- 
r«f;iilwa\ fl- '. t "J "tT- vri.lf, ut wtiLr-h H "J nn-tiTr* ar-- 
t.ik.':i I'li :iv -li.' riiihA:iv .-.u-l ; ui^'l.T- hv .-.k.-lj ^..f ttn* 
r\w*fin4 t.isj;li«, 'I'h.' it:-r^.'-.Mif..l il.-lai..-.-- l.rrAvt-a t;ic 
ch'inlf of \Uv tWii --iLf ijii -r I -lit: .tn t i-, 'ri'in i-t-nttT to 
rfiilt-r. in !l T iii'-f' I 't - i - 1 ..m i - >mi i r:tt i. i\ri> Kitn^'i'tl 
7 i'l (ri^-tcr** Arwtrf III InnMuij rti*^ irut* --u|tvfsrr«ictijri» 
rt.iM.i •■,.u,,f w. t.- t.-i^.Mfetl. of wliifh l.'iMi t..).^ 

a. t. 1 iti ri Ill ^11 ,«r.-'t*- Thf l^t't*^^^■ tM.vi f.. uf- 

t>i)i(t .nl'i I'Mi !iii;_->' -tMii-- iin'hwtiv* hi I'l-' Krual"- 
(Olli.-i? - I I.- '-Mil-- Kli'l -r r,-i4-|:, ji .T. r.:» 'llii:Ml-' -nUth. 

Ill*' ariM- Mf rti.' .-tN Du^-.-l liTl 111 ii.Hi -..j.,-it. holtl- 

IlliT .ttiohor iijui i-ii'iilc|if' .11 1 iiA v.- In'.-K 1 1 .I'-'mI 

The hrnli.*** taken iv* a w III .li* 1- I i' k lit; in uriili. iiii'l 
biilattee. Tin' «hurl '--iitrrtl |i it il t !;<' i:i"'-r h i: -if tli-* 

two lUUItl K|MtCI-t ('llil-Cl Clich iin-ll '•• "ll'l'i-a- -"lljilll'T 

ttiaii it w/mt t It "-laiivin-jt; "I'mi* iiiit'n-i:il liiv; 

Sinn of I tie a-t jiin-iil . .t i.^ii I r.i."^ I i I li ■ ■ 1 1 1 r:-t tin* -irt m* 
«yuiiuet<'ry 'if uir •^rnii'Turr Id.t l':if r-s'iiJinr rnii 
(litions wli I'-i 1 1 L'ltii I ii'' I |iri-v lilt.- '. II iii'irc ir-vti-i'^i*' iir 
rantfttii-ini. 

The .■jitm- 1-1. *l .il rl,.- I.i-l lt:ti uit* ti.'KW.iMMI niar;;.. 
Althno^:li fiMif siliiiirH t.1t - of unt*r front Aife arv owi,. i 

hy Th*' l!u :|', > :lii]xtri'>. t I : i' :t 1 1 1 1 lilt I i lieolU*^ of tit' ill- 

v^.*If.i iiiiitrv'i- i.i.t ti.iir-' ih.t.i M>.iX»i) (sc^^rfc;.- --:» -urn 
lii>iiHf.-i.ii'' r-> [i-i;. I.I- .nliTf-r i.n .-.■i]i;r.,l 'I'll.' 

4ltitt-rj*fi-" w. 1. I [ in 1 1. H II II irt' |ir( .f.r .il i|" ( Ki Iv ^ ln'i 1 \ U'' 
lHK>.-:i|.i.-r Kr..'-I(» rrtilwity Mhull n— ii.- 

hdiU'.i ;ti I rai iH|M irl MIL' 1 lifHfii^-tT- Iriiij I ki* mi.' 



ObaD aud Blull tti Hut. eivept bl rare iDttaiii!ei» 

it b obljr likely ti» ivf>luee Mibinariiitt naMct between 
moored vewielaaiHl Ibe vbofe. «. |c. iwliraea liffbt^btpii 
•lid the ciMiiljpianl ataftiiiiHi., Turn polni of failurr- m 
Mubmariiifr canlt coniinaniGatloci IIhm happani to <N>iii 
ride with tbi> itoiiit of favor of iipacr*telofcrapliy. Tb« 
|jr«c#nl ub>ecl tit iImiim* workinic at ii|iace-tel«|{r«phy 
utiMild tli«r«ror« be to suppWment the caWt 9fwt9n of 
eoa»t Mlagraphrt. to that all (Im llffbt-rMMli muI Hfdit- 
houswofour oonMo mav be bruuirbt into ooaunvimi- 
tloa with omaMtber and with cbe lUe-boat sUtlOM. 

SouM id«a «t tlM MSM at tb» work of aMBplctlag 
our mtm tilngaiitM laay ba gaUicnd Arato tba fau 
tM III* winia BttHilMror dMluBtlte Hphtt. liMludlns 

port«]i||ADr.aild Biir llffbt*. llrlit-veMek and tiirht 
boawWiM Ul»adai&ar the L'uileJ Kiosdoiu in f »etoVT. 
I8M, waa LOBBk alid at Ibe begimiiaip of that year only 
&I light •reiffili Mid Hglit sblpv wefv in oDutniuiiicaticm 
with the tel«m|ih(e qralam. Three addlUoaal Ji^hi 
faouiie*, i. & tSoaa at UodrrrY, the Sk«nrtoa.and Wnlory 
laland, wvfv eoDnerl«d totm ■borvllurlfig last iuin 
iiier ; iMit p«ndios fnrtlMir malta of the axnerliMntii 
with the »y«tpni of wlralMi^talcffraphy. U wax 
,tlH>ut:ht better to poKtmHM the work of cooiwMjtIng 
■ ni.jr« IJKltl-niiipe ti> tJ»e »liore by ekn^ric cablon. Tti««e 
! liKlichu>i»e9 aiH) otlKir Bea-inark» ar« tiMilntaliiml out of 
llie funil «)erfired from llieh1h(HI««ti>l)». Hhlch Aiuouhl 
toovfr tVW.iJOO. the tiichtbouwA, 9€c„ twh»K rhtis **lf- 
HU|ip4jrliii;; Thiit fund hw lately been autEtu^ot^d Ity 
it »[H'eiiil ::mtit. wlib a view Co lucreiu>li)ic th** t^Olclt-ticy 
Lif tlie -^visteiiL 

Th(* lianl tiL*k of c«labMihi|r eomiuuiiK^aliuu with a 
liiflit !(hi|> iiiiM»rr^l iu a tide «a)', niiort'Miiireiy riaioy 
and faJliii;; At eaeh tidi\ vwiubniijir, r<dliiit;, and pfteb- 
iiiK. aiid ill otiier wayM gvsticulatiug around hear unecr- 
tiiin anebarn^. hu taxed the ruNDureeN of cable en^ 
gineAni for the la&t qoarter of n nentary. Tlut aysteiu 
tinw iceiienUly Aih>pt<Ml mnKi»t« In tUt* a»e nf n Mwlirel 
or toiTi.'li'' Itiiviua a ii4»llrtvr iipiiidl** *n a* lo atlnw a telo- 
tfru|>h «-jihli> to li^ pa^iM'tl up tliroiiicti iimldle of it, 
TtilH Huivel |h iila^vd tK-tttv^ri rht*»>tit|) ;«iid h^r iiir>or- 
i\X atxmr ih^- w.^ter liiii:^ i hte or morv i-hain« l'';ui 
(JiiH n from ■ e> f " tn\ ihn m»i vet to ifi^* nw* ir nit.- 
aiii-'horx : i !i»'ni' »n* irenerally two Kiirh <'haiiiN, ortli'-re 
I:KiV }*•■ l|:.r-'i'. -I'O-iil ii;lt tri)*<Klfii-hi<Mi, to t^TIil in i U- 
in •ijti-firootii A rUliu^ cliaiu Iftidti liji'A.xril 

(rwm !(ie ■>wivt-l. .111,) it -^rt'iire*! to tin? ve?!M'l 11. ihf 
ordiimrv tuaiiner ar.iT par-^ ii„- ' hn ■Ui^h • hiiw^-|i:j».- 
The cii'lile i.t haul. il en I'l.ir.l lJir*H;r^' Mi.> h.-.l-tw 
•■wivi'}. ovtT a siiioJiv*; itud oEito a ^iriiJii, wlili-ti -'.iii lu* 
tiritnl r-iiiin! Itv hanil IU ri^Hiuiretl, to tmke tlie t'Ai>[« 
r * lMr:i- ..iir at ellhll^ if* tliey are form* !. A 

•■[^■r il w -■niit; irijciii ItsiA ilefiifne*! by Mr ll. hi-».r. 



\Ve are in* 

illUU. 



I'd l-j I'flxT L»ui>i iiijd Mt*«r for *>ur iu 



ri-:i.fc:';HArMV. 

Thk year ls;*«Ha!*an iiiij>trtAut {MtrtiHl in the htv 
tfirjr of H[Mu>L' telegraphy, it wa* thfl pernwl in which 
the pti««iti]tity of tM'irif ahle to »i^iial arntKA wi<|e 
Mtri-lehin of <>|M'n M'li, with certainty lit nil «eatt>er»t 
Mui at hi^h itpo«sI*^, kwyrjitiKi tint i^t'nefalty rt>eo|Ct|i/vil 
AJt proctii'ahle. Witijin ttie year ttiethial r>'t>4jrt of the 

K'">yal 1 'fMElMHvxIiTll ■)Ml t!>e «]M>''«ttOII l-f l*o||>1-l»^lt:V'~"|lh». 

|>ijt>ll»iht t Ih l*-!ir cam.- :iifo o*ir h.-^ihtx ; niid Ihf 

ii>t fftrt i.iii[it:i- nf rli.- yi-Af itn^-wM'd a tril'>» to the 
war of " vrifelHJ»'^-tei»'u;raph) ' A wJtveofciMjd fwlliiir 
ha* now uuiteil the o|»tH>iiHnrH into ttotu*-tltlnic hkt- 
e»dMTenr>', uttd the houorn liave been divided with 
itn-vec-Kal Hpprofal TlionBuUb that for Ibe future 
Italy takes pmalBMMMk auilMatth vrliila 

Kitv>ia. ( ieruiaiiy.aiMl raeeeiiianttaehttiivyofiaany 

The i-^e nfilif \ tii r i* very aupnipriately clmrac 
It ri-vd I lir-tMiafi. rewpeetivclv coinmuiifcatisl hv 
I>r. Ixid^-r. Mr. W. 11. I'rw^'ce. lUul Mr. S. Kv^TMh^f. 
to the luMtitutiou (tl KLeetric^al Kii;;Mk<rerA. tUl k'ini>liiui<- 
iui{ lint merits <if otH' and thit miuic iiy«teiii of a|iac>' 
tejifgrnpliy. Thi' authtirti theiijM*lv»>> wer>> iiK*re> or 
1mm tinaniiLinuN an to the roiirM* furlher »^X)ieriiueM 
iilHrald takf, hut thi* d)H'^it8»ii>ii thar follr»we«| the read- 
ing of iht^w pAiMftt mhow*^! HCerlalri lack of d I rect ueim ; 
niany **t the mpeAkerb were L-arrieol away by Hide iwHie*. 
and a icreaC d^l of time ua^ 4KX!iipie>t with Ul-cuotiid- 
•red »U|Cie««tlwus uDd uld luaiier While fuily rmn;; 
OlsJnip the value ufopeudiaoumiou. and of biuta tlirown 
out at raudotu uu nutjeidmry- luatteni, Uie preaeot 
Writer Chlnk<< it titiiy itc useful liere to 
limits 10 which llie pn>blcui may be 
aikd to point out the very !«ertoii)> « 
ealHisitr for the aid of ipaee teleffmpby. 

It 19 very p-*nerally adroittao that KruuMi tw|pi:n\E»hv 
will replaee iiie-tallM elreult «]ntoui« only uuder c^mmII- 
tkons wiiere na-talhc rireoUs are iiaprttctboAbke. The 
fact thac tuetaiitc ciraiiti bavt Immi laM over the 
AimIm luAv twi taken lu proof that rhera are renuark- 
abl7 («w Ubd-areiu thai «aniio< be •paooed by 
wiim Vor connuolaaikMi between fixed |x»tutB ou 
loa^ ooMta, a wlra saltalilsr protected n atilt the riiclit 
amfiba twat thtaB, as la e^eooed by the eabJe bUd 
Id IDM beCveeti ratanMl Bay. on the aorthweet eoase 
of Iralaaid. and INiHdowa Bm. Tory laland, and ifewDor 
to dopltaate ttAdnmaiftd tmm to tiM l^bllioUM on 
IM Bortli f^da or tlie Mand. Tlia«t«Hi adtfaolaa* of 
a natalllB-drmiltayilMii la the ooai mma t |irivaey »f 
ibe MUMgaa, tlie liaifplieity of tfaa appaiwtav, ih*- 
■mod of trafwwhaion. and ilie poariMlftr mntiem 
offeia for worklac by letenboor. and Id otlMr'wav*. 
avoldlntf tbe eipraee «if skilled n]wratara 8pace-ce((i 
|rn|ifayla al pTMeut Uunled to enmpaimtively iilMkrt 
oialanQai^ aail lit uaefulucM m omflned to •paonlcMc 
•MuriMw •kntlDff eeaboardii* and tor aoeli parpoMs 
l» that to wlitab ft vaa apidlcd ^ Iir. PiwN 
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- 1 ->-lf if It iia-i iKit ber-u etit.i:i*rl— .1. ha 
I- 1 -n il - i\ i-.i frniii kilikilivr I'V Hit- .h-v.ri-. 
It ' .ilJ'-rr> a i-'foiil d«-al fRMU '.h'' 1lirik-'-li:ii_r aiiil ll.it 
i^' i^^aiii"-! r l_e b (Itotu, from (rii'l 111 at i|.t- h« iv- i 
i.,-i i^Mi.iwilly from fwilmtr the ci:iiiii» .\u ii:^'iTii 

tv|ti' lit v.'iTiii^ caltle ha.* Im**"!* ih-*i;;ii".l i-v Mr 
i V iwI ril nhieh i>* ttndt up in nucIi a wav that 

VI ry ihtlli-iil* to tti.ik4' a kiijk in it. T«» weu're tldn 
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lit '1 ijidoi-tor of ^eveii tiiiiniJ copper 
I lott: ItMlia riitiber mid Up|Hi>«l wtrh 
ak* .» Ifililinu fi>r the ■h«'atliin>; y. ir»- 
)-..ti-i-'. nf iu.- -.t* double-linntsj -i.-t 1 
l.-il -.-1 araf''::. w 1' li Iisd a fuh! -r ai.il 

iiTi' ail nli^T -<TViiii.' nf IlJ.il-i 'i.lli';^-r. 

iiii„' li!i' a I'oiiiparf fr'nii. iilid, 
1-. .[.- aitini 11: t nr rti til>ili' " pri- 
[■.■^ f rain Iip7'i:i nvr r 01. i' ail 
iTliI. .\».- It fill ri.i-r prnl.v.tin:i, 
t h r.^slnujf ' jictiori thi* vee^nng 
■t ail.vi with tt>'ft*U or f*>rrule»of 
I >^ 1 11 ft- of Initla-mbher, 
I irr i(t; ineth'Nl liiui tirvu tried At 

Hnrh u>^ Ih ninile of the luo«.irili|r 
iuei«it9 of eulJtiectiiiif a tele- 
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tdiorii? in ciTL-ait from Hie \epie*.-! t 
metlUHl in re|K>rted U|>on ver> fa% 
*i|<tirr>'. Mrtwn*. Hl.ikc! and ('aldwll, (>iit in their ac- 
corntt of it llui eonditi'^m* are not very fuily rlatxirated. 
The present writer inailo soiih* ex|M*riiueiitH in thix di- 
rcs'tion !(oaie yrnm anil eauwr to tlto roiiehi*<inn 

tliat the- e*3ruluotivity of ftntti ehainfi waa t<H) variable 
to tk* iruMted. IliA u^iA Ahow<Td that a looonlnii-rbAlit 
of L* inch hiik* mn*\ '5-inob itym. tweltw fathomn iii 
lvri(;th, afti^r b^-tuic pii.>kled tn tnr. dried, aod titinii up 
in the air, had a ^»4i^tanlV of u lueirnbms when tet>ttM 
vTitti H.»>vott>.: when tested with TW Tolla tlie ttrnM 
anee t^roke down to t^m ohiiii. A KiiuHar ebaln, ilry 
and ^x>inewlutt ruNiy. liu-.! a reni^ttuiit-'e of HGt> iu<>roi]iiis. 
When di(i|>ed in water and a:rain vlun^ up, Die pe*iiit- 
Htjce •»( the 12 fatbouM wa« tfA^OOO ohuu. CUaiua BAfC' 
irinif in water w ere able to tnuiNUlt telepbone onrrenta 
Mithubatterv of a few rolta Two nHKMrioff-cbaiM, 
of tlte Mune dnDe«i»ianM an thoP4f dmeribod above, were 
carefully tarred, and th« (X'OtartA at the liokii were 
cleaned briirtit <»v»^r n entail artia. The cbalOH ware 
then paid oot from ctie >hor'> itArallel to ooe aiKrtbor, 
H fd't Apart, ni atxait two fathom* of water Id the 
ThaiU' j*. th4 di^taiit etidn Ih-uix ttauled on ioalMUwe. 
Teh'phonuli; tH>twe«*n the b^rice and tbe sliort was fitt- 
poMiblfi. »vvn wtth in) volte la the aliwittk AU the 
electrtcttv pa^^i^l fruui cliaiu to akUhla bqp waap Ot ibe 
water. Hra<-x ctiaJns had, of eoaree, much lower re- 
•Ifrtanoe than the Iruo cltahia: the re»iittauee of braM 
ebalnti wa« nraeiieally the ttume, wet or dfj. But It 
was always fouud that with any ehaia whatever iu Ibe 
elniuit, the loow oootaela eauitd *^imtthi||'' In the 
teleiihuue. It b poeeibta that Ibiem. Blaka and Cald- 
well UNcd diaiui under unat otv«Mk or that thwr and 
aouie vpeciat devfaah bntln vlewof h|a«w« espenentii 
(he preaeut writer doae not flefard the chidn vyeteia ae 
a practSrnble one. 

S(»uie yean a^'^i an alteruatlve nwthnd of connecting 
a li;;hl ylnp to a t(»le|miph cahlp wa* Mi^freKt^M) by Ur. 
Jamefi Wiinshun>f- f!i> arraiiB^Hl a nwl^el whicti *M>n- 
tJitueil two Mar coIIm, a primary and a >»-ci>(i«lai > , [Ma.-ial 
* ThU hK m HM m tum^ IJ|ttii-#tiiM. eltk icfjr m^i^MUirj nsulii. 



one over the other, to Ibal one caald rotate ooaxbdiy 
upon the other, tor the purpoee of amiding kinlw aa 
the ithip Hwini;* abuut. An a matter of fiaet* the dail- 
i;er tloesi not de|>end %o murh u[ion the twW aa aptll 
the thmahiiuc actiau due to thu riiw aad fall ot the 
fsable. Ur. Wiiunhunt'a MicK««tkHi la worthy of atrial, 
Iwt it muvt he mutfuiberad that the awlvel Id the 
fonn proinaed hy It* dealgner, neeti only a vmy malt 
partoftAedUhMlty. 

The ehort review «r laetaBld'dM^ and allied dbeM* 
aahle laetbodf strvea to show that IheatteiaptB laade 
hi thie Mgaid hf the Boral OnMiliilDa haveeoly tv- 
enlted In partial aMetiii Whili adiaiittoa that the 
problen ki aenr Ihir gain ■» the HMee-teimmibm. 
the pment «rilir«aald polot oat that the 
of enble ea|||Baeil lb devMqBdireet 
are by do akoaitt athaoated. There !■ a Nlnicnlar ladt 
of eridenee oa thk neioA la the Blue Ilonk . the Royal 
f 'owndiilonaaaiaawiMUfv vwunff about a fgood dieal 
on iu own nnaUewivil, With •omething very like dl*> 
rei^ard for onteldara. For aome rea»OD. perhape un- 
knowD. they failed to call ai> witneaiea the very men 
wluwe i»ic|)erlenoe would have made for f>tH!oe««. In 
departing fnmi theee older methods, if inuvt DOt he 
forgotten that we are depart like fn>iu all the advaat* 
AfCPN o^fTerett by the telephoDe: ekilk^d operatoie wflt 
hnve to tie r(H)ni»>itlnned, and there wlU be need for a 
dehrate ilevlce for "oalliiiir up'* tbe operator. 

The fourth rej^iort idated Uay IS, IW0) of tbe Royal 
('ouimii»«>ioo COBOlttded with a very liopeful note on a 
L'onteiuulated trial of an "induiHiTe method*' voa- 
icetited uy Mr. Bvenbed. " I'nder this syvteui.". it 
my*. ** Ibe cable ruuiiintf from tbe shore ii laid in a 
drebson tlie bottom of the vea iiuiDi>diate]y ander th*- 
Ugllt'VBeitil, the circle having ftucb an area, that iV^ 
Te«Ml will always in* within thr citriiniferenen of it„ 
Round the deck of ihcvcMe] a number of 'tuma'of 
iDMulntml wire am coiled, which are In eouDeetton with 
a teiephorde reeeiver oo boaid ebtob Thlr neteai bie 
nnt yet I May. i8M» beM nhjeetedto ft pMOdbl tert at 

a hirltt *hip." 

The tifih and flimt rejairt uf tbnt »^itfie KnyftI r-otnmb 
-inn iIViifemb*-r. ItOTi. referriDi; lo rl)*' irial. obeerv»«. 
'Iin' '■ Ilie e\iM-ri!ueiii wan rarri-d i-iit iti AuiTUht. I^tif<. 
aMii.^ ( M-^;d>» ill I >nrili ^and ilfa-l li):lil \ e-?f I. (»m 
aff'-p ^ (■aref;il Iria; il prnviil a faLUi-e. Thf apparalu* 
ha.l lit*«-i. Ir-led on ^hu^e vtilh ?ar infaeU'ry re^^]l^>, but 
".tu-n :t w.t-N lr:i'd at ;lu* liijlil vt-<M-l, wlj-.i-h i.-* uioorrHl 
in reti f.\'. h- hlh nf wjiti^r. it war* f':iiiri'l aJtniwtt hup(>»- 
hihJf m I'HrT^I I'lHiiniiirm-atinri Iiv llH'aIl^ ii( K, the eIrC' 
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f Ih^ iirmiriry r-nt| \>*ir*v% T!i 
in paK-irij,' In the (•e<M>lid- 
Water. TlifM- ll|fur«» 
uf Bca-wiiirr ii.vvH t>M-n 
llearimde and hv Dr. t>;;v^T 
«■ Mr. Kvenihed ba-^ tnrnrd hi' 
iii'.<'[ii:i.t. In Mii;in.vim; hi-i .spparatuK'- In ij:*^ recent 
fia{;^-r ill' rt-i'.^ri|« the indui-t ivc mils ii> a jiart ioular c«5*» 
r.f a 4:vijiiiiKi-t Icf In-' luar.'iinr, hf iie^it'clA tiii'abM»r|> 
imii fact. ir.'ati.i civi-i mi <-xpri'»5L('ii for the jHiweravail 
:i.ui fi ir 11 It. mat (' ronvemion into 
uiNtraiiifUt Till- rvntiiU arrived 
.,i |in'*>T IN Linl,'[»*'ndi'nt of tbe 
II- '.vl'.icli th.' iiital vn:niii''" of cop- 
Ill I . pf iiDi f y uiiii Hei-i iiid»r> •'^ircuila, 

rin-ml- ••li.nil.l iiaVe •"•[ii;*; voluiuen 
Mjn pi ni 1 itt nnt --et , that lln:' ow? of 
rnir- JiiipJifi it ln^» nf nii»* half the 
I lii-l i*t't*ii them, liJjy have !n ht- iniKii 
jf iiHWt iiu|KirtaJit (-art 1 ' M' ],-i.^r 
- il'-T'cription of a *' iwA . r r -i --i'. .ui: 
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apiKaraEU)>, waioh en.'il'jcs cxc^NHliiiijiy i:iint)tf' i-urreiit- 
to ittf" »let4i'tc4l. I' TnUi reri.ark in hi-* n^n-^'r, be 
not Appt-ar tt» Ih'- a*viir<- r.f the work that tiji.-* h«-<'[i done 
m Ain-TicA by l.iiei«>n Itlake and Ku^wne ( uldwelt in 
their atteiiipiii to provide an in*trunM»nt t<i r»*riUce tlie 
tele|ihone. In the .tnnnal rei»ort of the lijEiit hou».e 
tM.>ard of the L'titted Htnt^ fJune iW, 199^. 11. :t7) will 
be fouud an acoHiut of a eallitiic derloe. Tiifc«< re|>ort 
Miyv : "The receivhiK np|Mratu« or relay for thl» itye- 
tern would be vibratory lU character and tuued to a 
fnKiucncv of vibratiuu l4> conreBpoud with the perim] 
of t> ic callliii; ciirrrDt. lu itiJiJitloii tu thin lue«lialiicsJ 
.-uljn>t tu'^nt, tliL' t'lrctrim] circuit, uii^lil be adupleU 
hy :h.- KM' of ron(lriiM'r» And induciaiicc* lu rv*iMj|ul 
i:iur.' r«-ii4!ily to aJt4'rnAt(. c-urrf*ntj[ of tlip xauie \*eri<M, 
T)»t* urtuHi of tiich A M*iit«*ui wouUl tw rumul&tirc, i.4*.. 
viicll HucofwitTo ii»piil><> of rnrrriit would Arrirc ju>t 
ill tim** to iiicr^M) ttip vibmtion In t\ui rvlny until »ut- 
tk'ielit lilli|^ll1ui|*< woiiltl iw otilAln.*)! to op^ntp A fir- 
ruii-ckaiitiK d«'%'iee, ** Till** n-imrt alwo trmchpii|upon ajl 
iulrrtvtiitK iMilijt ml>*Hl liy !Slr H4*nry Mnnc* in the 
cTDl dlKCuuiuii. Witb r«it»ril to tli* >»u<.|ilv«ni>«ii o( 
" cnllii," il ulM»n'e» fbal "s eanfiit miulyof nil kiiMln 
ot inmrnmruU in wbfeli wriik altvriiAtlDK ourmiH 
produce aoeeliAtdral uiovt^iuenl, utiow. that by far the 
roovt clltcient are tbow iu wbicli the currviiC tiow itoC 
prodncrnii aJtcniatiuK loo^ueiic livid, an in tbv vleo- 
tfodrnminoiiirtcr, bat opeflvtw to iucreaM aiid devnmm 
ihi< 'utrpiiKth of iMd «• pcruiaiwut magnet. Tbe 
niwhwil>'*l ntotloa pradneM by nurb poCiriaad out- 
fhln^u. Irt alw,^ vllmitCMT. Careful mi^oAtnitiwiiU in 
th>* lalx>ratoi7 illow that thi> n<lay will vork poaitiTvIr 
oitti a cuiTtDt npimeiitinic <K<ui watt, mm] that » 
caa be operated with uiucli leu <iner^ than thia." 
ThI* npan mtam to htm «Mai>vd the attention <,t Mr. 
Evenbed ; he eumeMed lo hi* rwent paixr tlwi m far 
aa be waa awarv the onlioarjr Bvll lelepboue baa btCD 
exduaively uml lu the ree»ilrll^{ device Id thlafltaa of 
•xperimenta Tlarn- ia. of mdrae. no qneeUoo •• to 
iwiiiriljr ; Mr. Etanbad waa uaini; a vibratory liidieator 
on tUa nmehfaiuiae |>4Mitik in l!4l>3. tlw AiueriNut 
(Vport raferv teaa inalnnnant dmi^ucxl in IMIft. In bia 
lataat (18MI fonn of apiiantUA. Mr. Everafaed dnpH- 
eatea tbe vibratorjr UMiallie raebuiBlea: tbcvan eon- 
neeled to %wo M|iWBle aasondaiy cbvnila In aiMb • 
dlreetkn tbwt tlwv aaeniato to vppoatte |<ye» to » 
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Mr. Proec«*9 paper lit a liintorv m( tli«* esperiiiiofitft 
tatu\e hy hliuwif ai>d liU MalT. nittctf IWO. or> "tike «lee- 
CruutAiriiHk funu uf itcbrnc tf t*vrti|ihy." I. o4i Oih 
luetliixl uf niiriLnliu*? b«lW(H'ti one aJtvriiatv current 
circuit mm] auulbrr Thin wurk liao Ijevii luurcur le«8 
Ftuuitiorizetl to ua by tbr iit^wstpitpeni. lit* U!><h1 hori- 
zontal noiU of UrKr diaiut<t«fr at lh« neuiliut; nud rrrt-MV- 
ioK fttatjnn^. but tbry wt*r4' mronlcil iw " iuipraclinil 
ttiTniCt,'" anil tlu-y ttcn* rffplaw'd by »trni^bl ronUiictoni, 
plwM In {Mirallt*! planr*. oik* iit i>urh Ktiitinri. t.^Ji|u 
cityMKl self uultictlnii vr«>rf> i>liuijiiAtt>«l An Intitmit 
ing teriM o4 eiti«rliik<>titA ix (U'>^ri)»«<i|. m which two 
«arth plate* are tHirl<p«l at a«liittai>oeMpart In the earth; 
the llne« of electric " Dow*' are tracevl, and the loeutt of 
ft hytH)th<'tlcak reaaUAQt conductor Is plotCcnl. Inol- 
dentaily, Mr. I'reece makM the curious otatctuent that 
"we kuuw by Obiu's law tliat th« retiUtanfe uf a cir- 
cuit lucrea»<f» with i(» upeciflo revitilaiioe aud Irni^b, 
ftod ditalnbheo with itti nefttoual area.'* By lloyhf'ii 
law tbi>« involved a iuii*cuucvpti(Hi ! Of the varioiui ar- 
raitireiuentH uf iuduetont for liU mode of tiljniallii|[, Mr. 
I'ree«e prefen parallel frirvn eonuoHiul to Marth at narb 
extremity, the wired beinff carrktd to a Mmikjdorable 
lieiKht. The iuimI •atlsfartory rpunltn w<pre obtatued 
over a dutauce of 3 3 luiles arriMii t)M* Hrtxtoj Chftlknel ; 
aud when it h retiutuibcrM:! that the H|>e<ed of BifCtkftlltMC 
ia prartHULlly as high, and ttiat the f-vMftii l» aa oertftlii 
and aa rOloirnt am the ordinary uii>'ttti!le circuit »y«(«Uk, 
thin rcaalt uiu»t Imi re^rdinl m>* the beet to far brought 
to not MM*. 

Th4> qniMtlon naturally occurs to un at Ihl:* (loint, 
What th4*n him bwionieof the "coherer " »yBte«is ? Mr. 
Pre4K*(» hoM recently Mtlil thai the Marconi nysteui in 
able to traverse a dltitanoe uf twenty-flre milm; but 
oil the saaie oocasioii he uteiitiuued tliat them would 
be no diCHculty In cuiuiuuuicatiujEr by thn altematinff 
current Iniluctorsynteui over n similar distance. Hence 
then* U little to chouM: ou llie miMrtt uf dUtantv. On 
tliD othrr hand the h|k^ of 5itaia]in)? by th«i Marconi 
»yiiteni Ia liinitml to«oitie1hin4; like twelve wordti a niln- 
uto, and we inu»t cnneliidA tluit it is this ctrcuniiitanc* 
that hvidH*4ipM the method. It Ih also probable that 
"«»herer" Ayntemii are at pret^ent l<»o t»iiHCPptible to 
inechanfcAl onvl fonultnoM electrlcAl treitiorM for the 
orKleal of a teletcrapb ofltce. but in the alweiice of eT^ 
dencx It if l>erha|'H hcnroely fair to draw eouipariM>iift Id 
thiH ivirard. Accordinjc to The Tiuie* uf Mumlay. Jan- 
tukr>' 9. arrani.'vmetita are beiny; made untler the ilirif 
lion of Si^ikur Marconi at the Huulh I'urelatid lif;ht 
botLs«, and aboard the South (lutMlwin Iii;b1»hip. fur a 
*erir« of experiments with litit np|>amtiii>. It is stated 
that if the »r»tein is found satisfactory it will forthwith 
bttmlopti'd I>etw*H'n thnw* (loiut* — thedislance between 
thafm is almnt three milen. 

Two artlcleii in The Rle^trician of N'ovemlter 12, I*»7, 
one by Dr. I^odi^n* and the otlver by Ur. A. t*. Hmwn, 
Ahmihl be refamd to as indiea.ttn^ thn extent of the 
work done and the hof>erulneM> of th» votaries of 
" ooherer " syBC«nia at that tuiH*. I^ter devt^lnpmf^nt*. 
of the "eoberer*' system, panleularly In the matter of 
syntony and the best arrAncr««uientA of oontAct*. a-re 
dealt with by Dr. Lo<lffe In a communlcAtion to the 
Physical tS4;ciety of January \V9>*. aji acriMint of 
which appeared iu Nature in February, The |ioe- 

Kibility of iudividualizini; dlirnaU by syutony on Dr. 
IxhIbv's system is discusMMl in an exoelleiit article in 
The KlectricaJ Heview uf Aupist lt>. mt% which tit pre- 
fare<l br ftotue remarks that already show (he weak 
|x>lntN oi " mhcrer " systems. Metuaffe-t hail then been 
HiAOt by Marconi over a distance of alxiut sixteen miles, 
lUid receivMl in "dot and daHh''un the Mursc-iibbon 
at A rate nf liomething under twelve words a minute ; 
but It had been fnand In practice thai the principle of 
re04>nanoe eould not be apitliMl with suf!lcient effect to 
insure that meMftges Ahnuld ba rccordnl fmly by a sin- 
Mflected re«elrer. Whether the later more elaborate 
methods of syotony foe "cohewr ' systems. pmiMwitd 
by Dr. ixMlkf, have Justified theinsnlTes In practice is 
nut yet known, but It Is a sttrnlDcant fact that Dr. 
Ivodee's must recent paper on the Mihjpct of «]iac«> lele- 
irrApuy m*kes a distinct deftarture from the "coherer" 
system, aud contains uu ac<(X>unt of elperuoents In the 
(iirrctkou of syutouixed receivers use<l in this particular 
w»y. 

In 1^ ezprrtraenta as to the mysterious couutM:! ion 
between coherers" and plioto-cleclric phmouieua 
iinuU* litrjf) progrewi towonl a practical system uf tele- 
itraphy. In thi* hands of Pmf. Minchiu these experi- 
ments, at the ontMit, showetl RTr«t promise . they f;ave 
us the " coHectlufC wire " whirlt, protruding into space, 
acts as a feeler" for Hertx wavnft, but at pn'M>nt they 
reina.iu aft to>> of ih»» latmratorv. The ito cAiled *' Licht 
elektriMbe Tele»rraph(e " of l*rof, Zickler, of which a 
very K'^od acci^iuiit M given In the Klektrnt/y^hniscba 
Rundschau. >'u. 31. pp. SW-Sail. IhliH, t* mowt nretea* 
tioas OS a means uf siKtialiuK- Pn>f. Zlckler makps ues 
of au old dtscovrrv, due to Herlx, that ultra violet light 
in Able to reduce the sjuirk re»lsting |iower of an alr-icap. 
Ho directji a beau of light frum an arc lamp provided 
wllha»hutter, upon theexCeuUed >|wrk uni> uf oji induo- 
tkm ci>ll. and foy|Dpentng an<l olusing the iinutU'r causes 
HuarkM to pass at the ga|> at carresfMjndluir iutervab of 
tiiue. Theee spark* affect a "coherer" circuit, aud 
signaling Im retidened |RiMkible. Much experiments are 
very attractive from a purely i^cientiAc sUind|Kiint, but 
it is not eatty to M*e the advant^igi* of thU methtid as 
eoupared to the orditiarv helinteraph. UkIuk the idm- 
plest form of apiMuntus. {*rt>f. iUckler snoceeded in sig- 
naling by thiH means acru^e a space fif two meters ; and 
by the aid of an arc lamp that expeiidr^l nearly two 
borsff power, and by the uje uf quartz lentue*). that 
dhutAnre wa« RXtendcti to 200 inetera. The s)>eed uf re- 
o»iviftt the sigOAU Is not mentM>i>ed ; the extreme htailt 
fa prooal>ly alx>ut twelve wonU a minute. Ilepro- 
posea to applv the system to hghthoiiM>s and tofort- 
reaseiL We admit that Mich a t<y*teni would Im* ndmir 
ably Buiteil fur the |mrtioft«(»f warning our fiMtsoft dan 
geruus i>arts of the Hrilish c^a'-ls : but for the pur|K>i>e 
of waruuic our own or friendly ihlph. a surer uwaus of 
communication must Ik* adoplc^l. 

Coninaring thi* various metho4)s, and keeping In 
lUlnd tliat we are here cnncrmetl with a practl«al qiien 
(ion for engineers, rntherttian with (be ■cieutifir n>'|M*rt 
of spuee-teleicraphy. It would seem (bat the "coherer" 



systems us a whole are alM>ut to be ca»t aside, and that 
' |tre(erence Is \o be itiveu lo alternate current iiiductur 
svstenis f«ir c«•a^l leletrraph*. If (his Is indeed tu be 
the cose, the problem is greatly simplified, and ex(ieri 
meat rvsulve*' itself into the sini;le task of Hudinfr the 
best de^j|fll of Hp|>arutu» fur C4>mmunicatiiiic betwe<*n a 
moured liuhtKhip and the shore by means of inductor 
coilt>. Dr. Lod^^es pa|M*r on "Improvements in Mag- 
netM! Space 'rflegrimhy " gives us what may Im* reicartl- 
«h1 as the academieml ajt(M>\'t of that to^k hi» d»>i<rrll>e» 
a new receiving devhee for moirnetlc litducttmi tele- 
i,Tuphy. and be exptAins ibn uit>ihoi| u( piitriiitr it into 
practice. The princi|hal feature of thix device U the 
<mtcoine of ao electric resonance ••x|>erifueitt rtrst de- 
KcrilMHl in N'atur«>, vol. ih., p, :hW. elgbt years atco — 
namely, tht» experiuientof syntonic U-ydeu Jar* Dr. 
IxKlg*( now replaces the Jars by condensers, and the 
" tnnei) clntiltH*' tAke the form of hurizi>n(al coils of 
wire. The inducing cud Is connected tu an alternate 
eurreot dynamo, and the iciduceil coll is cuuikected (u 
' a truiik of telephone relays, tl»tt Last uf wlUeb ta tliua set 



ccaled in the brush. A*> mhhi ii» ili»> c^tnract reaM>M tt**- 
iwecii the ttM»th ol tlw rnlcliei wlwei nml like (opol 
ro*l. the anu is carrK'd Imrk to ii- |i»riiier |MMitioii 
under ttw action o| tlu> rutin t^r^ hi i>*e until aiMfther 
loolh actiiiitex the Titl. In ihlH wh) a retcular to and 
frp luotitin Ik 4ililnui»-<l, 

Thf appuratUM l» wound up by means of a key ar- 
ranged l4» this «lte<*(. Durim: the operation au a'eiitMi 
U exerted uiHin a 1iH»th«Ml wherl that mesbes with ii 

finlon of wfiirh th« axIh di^pltuvs the ratrlu l vh«H>l. 
n tupasure u* fbl*> whe**! ri-v<ilt<>f, it vHf't% u prekxii^ 
upon a spring, When Mich pretM^ure tM*eiinies ailc^iuate, 
there is nnthlne further t>j lie done but rrlen«i' Uie kev. 
The spring. ii|*ou relalitig. causes the ratchet whew* 
to revolve In the 
contrary d ireo 
(iou. and (he little 
lioot black beicins 
brushing away iu 
a lively tuaa- 
ner. 
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into violent action at each recelveil impulse. The paper 
iucliiilcs the theory of two such circuits anaOfti^Hl In 
mutual syutouy. and it is full uf hifurmation auil suir- 
g«>fttiniis as to the prufte-r cuun<<* future elperiineiit 
shoiiltl take: the advantage of synlony Ih dlscus^ei-L, 
and the relative iinportaiLce of couduclioii and iwluc- 
tlon Ift cfiiisulereil. together with a detailed iuvestiicu- 
tfcon of the theory of "detcrtors"" for such a sy.-'tem. 

Tlw« absori>(ion fai^tor In ttie roae of sea water will 
pndmbly ht» one of tlw* flrnt mattent to be <lcait with by 
experitueiit and tb<<ory in the present year. Hy the 
use of horizontal imluctor coils, one on the lightship 
and one ash'ire. Dr. I^mlge avoidn tha practical diCu- 
cully : neverlhelehs the problem is snre to elicit bis in- 
terest. Mr. Whitehead, holding tacitly to Maxwell'a 
e44uationii, de«lui*»^ a law for the abs«^rptlnn factor, and 
tu (his law Dr. I^mIit*' t^ikes eXi'eptlun. Maxwell sup^ 
puMHl that the lut«l current was mode up of the polari- 
zatiim current and the induction curreiic : Mr, Whita- 
bead a»unies that tlie potariKttth>n current nwy ba 
neglerteil. and tliut. pn.ivideil the frequency Is noloom- 

Fiarable with that ut light, uu »eriuus error can arise 
rotu that aMUUiptiou. Du Maxwell's vquatlom fall 
theti for such a coscT Dr. Ijodge iieeiuiHl unwilling to 
ailniic that they do fail ; be sug^esle^t that Mr. Whlte- 
beail hud written them down In a form that did nut 
agree with Maxwell, and that Prof. J. J. Thomson had 
written them in anotlMir form. Mr. Whitehead uow 
OMks llr. I^l^e what t« the nicht form. And that^ how 
the matter sianits,->Kii|.M> Ai'|*i.kvahi> in Nature. 



HOME NEW MKCHANlCAt Ti>YS. 
ALTROifOH maoufauturers have in re«ent year? pro- 
duced eome mar^'els in the wav uf utechaitlCAl toys, 
thev do not Kcem to have brmiKnt out uiythinif very 
striking in this line for the holiday season that has 
Just iMuuml. t>f a few that areiu worthy of uutlee, w« 



*Br ■ tllcHt ffnm. fir- Ln^is IfeMr alin^b* an <xiprrttiml mi liijiia 
*c«*nrf»" tP Lwd HstlHtfti. Ttil* fiprrln»*nl *tm BM tfrscrHnvl «li4 
•a*<«u bf Ute ptiSBM arnur tm Marli SI. IW7. al Um Hlijaltm) 
A tew mmkM UAcr li wm itpMteii Sr Lord lUrMKli K ttw Huyal huUui- 




THK I.ITTLK BOOTHLAfrK. 

repriKlucr Oi?iir<es and descrlptlouM from oar eon- 
lemi»omrir* l/lllu<itrulion and Ta* Monde IHufctn* 

The Little Huutbhck. — The inndtin of this toy Is 
prudncdl by an e*»caf»eineut aiielH>r actuated by a 
ratchet wheel. The r»_iil that liikr« the idace of tlie 
bones of the human arm is move'l frtnu left (o riicht 
whenever a t«Mtt!i of the ratchet wIkhtI iwln at it- iipiM-r 
extremity. Like the arm of the llgur**, IIiIh rml l<t bent 
aud CftrrWs at its lowar extmuiity a ouunterpoisa coti- 



THK WINDKAflM 

The WindloM, — In this Coy. two pull^^ys around 
which winds a vtrlng are plaeetl nt the i<xirt*ni(ties <»f a 
ctMiple of upright*. On ()>»' oi»e hsiid. the Htrini: Is 
otmnert^Hl wtrh a ciiMnter|MiiM« and, on tlM> otiier, with 
a CAr in the form uf a H(KHin. 

At the top iif (he upritchle (here iis arrangevl a load- 
lug device wliH'h Ih ttlleiV with IjaIIn- The descent uf 
the cnr Ih arres(«Kl by a ''top plaee«l at the foot uf the 
upriKhta. In its tiortual |MH)i(iun the car i» held near 
the I'ladrr. Mtirt* w>-ii;»it i-* h-w (lian (hat of the 
r<Hiiiler|KH*H*, If the latter be raitM*il Iu (be upwr ex- 
tremity of If s travel and W left to itjrlf, it will mie 
Kwud by virtue of its own weight, and consetjuently 
cause the ear lo luuve in (be nuif rmry dinecttuu. Rut. 
by reason of the vehjcity actpiiriil. a >ho(?k then occurs 
between the car and one of the ImIIs of tbr loader, ajMl 
CJiuseji the ball to drop int4» the cjir. At IhU moment, 
the weight of the Iwll bcini; atlilrtl to that of the rAr. 
the cnunterpoiv bectimcN li^'htcr than the latter and 
eMHis«s|nentlv oitewmls. The ear, on the ctMitrary. 4le- 
■cenils until it meetA with the i^top at the bi>'ttoui. 
Now the op^ier extremities of th» two plate* thai fonu 
the fttop are nor In the same horizontal plane, tlte 
lower one being dir«*rt4»il tnwnnl a cotfe uf which tlie 
liottom I- provideil with a|»ertur»"*i The vinleucr of 
tlie Ahikck rhrow* (hi« ball out of the car intu Ihe cace, 
where If nentleit In one uf the holes in the bfjitom. The 
CAr. ea»etl of Ibe weight uf the ball. Is then raiMnI oirniu 
by (be o<»unter|jul»e, reCeiven annrhrr Ijall. reilei*cetids, 
strikes the stop, ajid curjtiuueti the uf»eratk>u until all 
the tialls have been (hri>wn Into the caffe. 




THR PLANTKR. 

All that DOW reuuiini- to tie done Is to add up the 
flfiiires inarkeil aloii^lde of the aiH'rriire- liifn which 
tbolMlU have ndh*)). The winii**r will luKurally Ih' 
the one who has obtained the hin:»~T tolal. 

ITfion the whole, alter the Qr-t linpnlM* has >i<een 
gtven, (he windliu* works uiitoinatlcally, -u huii; in* 
there are aiiv Imlls left in tho I'uuf t. In order to com- 
pare the Illusion, the nxlf uf the toWer pulley Ih pro- 
vtdad wicb ft wlDcb tu wtueb ar« Attached th» two 



Digitized by Goo 



SCIENTIFIC AMERICAN SUPPLEMENT, No. 1206 



PRHKIfARY 11, I8II9. 



IkHuJtt ol ihe (III ILt:iirt* *»t ii man whu M-vniiiMCly 
clurraftJI tlic iiiotUm- timl. in fact. e(T«H*l lib own. 

The I'uiup — Thic luv. Hindi is nia*lt* wlu»|ly Hi*. 
cuhMiNtf* of n |>uiii|i to cli*- liundir o( wJjivli tirv juIiiUmI 
till* ttnii'l" u( Ik llutirr ni biryrk coiiiunic. Tin' rm»tive 
|iiiitt>r cMMisitttM a of ruljt»rr wlnoh i** (u'lMtHl by 

ni«*nn!t >if n »iuull winch. Thi' wu(«r ri-*^ tliri»uieh a 
ImIh* (rum n rescrvuir al Che lH>ltoiu. iMMir^ hitu u ba^tci. 
■imI frxiiu this niDx 4M1C af^nin uikI faiU into the rvM-r 
vuir to be umkI anrw. 

Tin* PUntor. — Till* toy r^'pn-stnit* na FmsI [mlian 
planter who nirk* tkwknant umi (urwnrxl In a racking 
rliiur, mnokf'ft, lurnK lit*^ iM^iitl. )m»w», ninvr* hiN nyty», 
opv^nn Inn nimitit, uiul ^niiU a |infr uf t-nkokt*. riLi*t*» hi* 
li'ft arm to brlnff hi" imikt Im'(uih> ln» lan>, aitil th«m 
iiiiM>k»>w amiri. Till" nnr4»inut|i^ ftinnk^r ik vrry in 
Kif>nliin»lv otiiKlructcil. wltn i-KitcfuUMl uppAmtii* whinli 
CMM«» tbe ligure lo idIuiI<- Mniok»> atiii (Jwn txpvi it in 
blue CTirlw. 

A NEW WAV OK C^iNSTHr^TINO STEAM 
BUILBR i'L'KNAdCS. 

A NOVKL strain boikr ha* rrrf>ntly \tt*pn tntrcMlnctsI 
fayjaun^ lii'ifi^A; i!oiupuny. nr v lU'v Sir4'pt. N*'* Vurk 
cily, wlikrti prt^>-nt9t r«<rtai[i iMiprnr4>iib*(nt« In the iiian- 
iMtr <rf ccinntrufitiiiir thi> f uritari' wttlU, 

Tb« sld* walU nf th^ (nrniwi' ari> i*iini|H»«ii| of n*tiiuv 
abl«t iron nlatM an«t tti no<i'h**4l tlrn hrirk^ Thf oiuicc 
bctwMtn tn«> hrlckM ai*(l (h^* plat*** in tUM by a refmri 
nry hning onnnM-tmic of an a»>b)>«l«w miniMiMif inn. Tlir 
low«nno*«t oourHpnf brirk* rt*KtH n|M*ii (he tnclini^t up|M*r 
(ac«of arAAiliiK. u'ti<*rpby th*' uallNarf ifiwn an hirii- 
imtioii whii'Ji pr»'V«ut>tlie l>rlck*«' uraviiaiiuc; inwanlly. 
The upper ci>nr»eti of bri<*k^ nrv -o plaof^l u|m>u the 
luwernioMt cttunte Ihiil Che uotvlnts in the bncki will 
oinnrtilr anil foriu eyiindriral rrcewefi f<ir the rror-piion 
uf liM'kin:; krys ur tubeH. Tliew ktckinff tutw-*. at tlM^ir 
proiei'liiiK enil>>, arc providMl with niit». by in4>An« 
<»f which (he brick', ran be more tifthliy Itnnnil to< 
fiTctlMtr whmrvrr it uiay hti niM'i'Marv. An (ho low4*r 
mnir^M of brirki in tUo furnarw walU ari» (i«««>triiyp(l 
rarlM'r than tiic upper whip*!-*, a tiiiw i* iM»ee>».irlIy 
rmclieil whrn iu*w brickti uiii»t ix^ )iiil>«iitur<^l for tho>«> 
which liavcf IxH'n burnt out. Whi*n Kueli re|iialr» are 
utsvi»ar>*, (he uninjured upfM-r nMinu^ can it* retnlneil 
in their iMMitiruia by mmnii of th« UickliiK koy*. and It 
in n<-(M'»sary to netiuavt^ only the* l(tw«>r conr»^ In onlcr 
to inakp tint nectMarr rcpalm. 

The (ront wall of the fumarx* lininedlaCely nlirive (he 
nrenliMir in miii|tOM>il of nrrh-brickii. rhe dkwvr wliret* of 
which mrf in cuntart wKh atlantce nii the lliv <hM»r. At 
<>ach *mIo lh<i» arch abni« aKain»*i a iMtUt^l anide-i>lat«*. 
Throuteh one of the anul<*-pUteH i^Trt^MH }hvm). which can 
ailiu<4*Nl ((» pre">9 «neiiliiht mi |iilerinc«iiale plate in 
Of^lrr to tmke U|> any liH^new in the l>rick.>. 

Tll« dead-|4a(4* in iuunnc«*d in the tisiial niDnnrr at 
the ImNUNH of tlie dtHjr-uiM'Uiuc. but diJTcin fmin iiKMt 
similar |>lal«« In havinir ite* back rdgv pmvhh^l with 
deep uutchcH muiideil at tl>e bottuiii. The iiotcluw 
allow tlie back «diri* (o ripand under the hitfh tiMn- 
(lemture Ut which the plate iiiiiubjeclc<L Ity n-JiAon 
of thercKindrd buttunis, (hcliabihty of the plati^'f crn^k 
iiii; \n nHluml. 

UORlNtl. THRKADINti. ANO COUNTBR 
SIN'KlMj MArillNB. 

FoH the wnrkint; <if liirv»> cylliMleni npvu a( hat 
one exiri^uitr nn<l cniiihineil tn tW4M. Ilireeft. or inrtrr. 
in one tMMly'in etntimnn. Xfew^m, OrtHip and Uein. ol 




Pie. l.-BUKINH. THRBADlNtl. AM) CoLNTKRSlNKlMU UArHlNR. 




Pro. 1- 



-THANHVKKHe SKfTION THROHOH THK CARRlAtlK VXHtS WHICH THE 
WORK HBSTW. 



. . - - - . _ , t4Kd ban t4>«atiiifv. it han Immh» itt^vvMr^' («» ileviate con 

|i)rlrf(>M, havo lM>eit knl to deVlM> ainl ooiiktniof a I «idefatdy fnmi the arranc<'ni»<iitf iiMiialK eniph>ye<l for 




AS IMPROVED «TKAM-BOILEH FUR.NACR. 



iMiwerfal laarhinr tool, whi^^h wo UlnAtrate herewith : llie Utrinc tfNil and tlM nirchaniviu that wta it in plav. 
fntnu the Keruc liiduMrletle ' Tin- weitfhl ainl diiiM<ii»ionii *t4 itm iimrable imrtn. im-r*- 

Ky renmin of the iiartiiMilnr <v>ni1ltlrHiH which thl» over. fareiecc<l tlbc llinilx luliiiittcd in luachiiMr* of llii« 

kin<l, anil nt* the tr<*neral arraiitt«iii«it)tJt of thi» t<M>l pre- 
nefil iii1ure«»tin(t pectiliaritntK. 

When ir eoncenu. cylimleni cIomhI at od^ Mtrvaiitr 
only, the Ijoriiiff liar co'nptitut4>s thp*npp(irT of ihetiMtl. 
which thiiK wiirku prnjecrintrly- It in a Mtnmir cyliii 
dricalrrMl orrriicit»l»iir>M'l ttnit carrl«»a tfriMtve itiroiiirli' 
oat itN ontirw ten)clh. anil pr«>M>nt* a uiilfonn tltiuiii>rcr 
f mni one pimI to i he ot her. 

ThU rcMl lf>»cr>-wcd in front Intoa luaiidrel pruloDifftl 
by a Ion IT Mickei wht<>h roriiid a hollow ttliaft I hut re 
volTe* In th*- lienrlnfc^ of a carrlaicv and carries a li«jth«l 
whwi. Th* tiNi*eninir of the mandrel key |>cniill»<>t 
rvfEulallntcat will tlieiiil(lalpro>ec(iofiof tb« Itaracecml 
iDfT to the de|ith or illMiatwe (»f the cylinder 10 Iw 

BeHide*> tlH> !iup|x»rt afTurxIed the bar by the carrtef*. 
it la held by a sleeve adjusted in the bcarintr* "f ^ 
Htatiunary piipfiet and forniliiK a devic* that iiit*'r 
vmes in the transuiiMlon of the luntion to tlie acre*- 
Kory uiechanistns of the machine. The bar. tii fnct. 
couiiiiunicates it* mtary motion rhrough the key ami 

the iffTIKIVe. 

SiiaM> tMU-K of iliiiuM'tf'rs up to 7 loebM ar^ ptMed 
lit tne dlspoaal of the operator, who employs the c»*f 
)M>»t a<ULpted frt the dUiinet»>r (»f (he hole (o t>e b«re4l. 
To this etTect. each of the l>ar» Ij* iii^*i>iu|Kai)ied willi n 
*et of interrhanie^hle >olm« a«laplabk to the f.te*r«<if 
thecarrlain* and pnpi^iet. 

The machine in actuateil thmtifrh a flre^|)eed «nn« 
cnuihliietl miih a triple Irutn of toothed wheeU whidi 
transmit motion to a toniriiudinal shaft (n^Mtred 
thrijU|clH>ut its entire lenirth. This latter actual** (hr 
ilrlll bar thron^hlthe iiitenueilium of a spur^r*^ Utn^ 
by the tiarriiu.'e and fulloviuK the latier's njotioui* 

Witli a pillion is ccuincctetl an enfrafrii^lT and di*'*)' 
(Catfint? c»uplin(r of which the lever |>eruiitji of arrwtinr 
at once, hyhaiid, tlM< mtary iiintion of thedrill bar and 
the ailvanre that dfimtuls ther«tupon. Th« object ot 
this arrantfvntent Is to stop the tool at any ilellnite 
point of it» rravel. after screw thrpails have lM«cn fuiwd 
in the cylinders operatt^l upon, For thl** kind of w^rk. 
(hecarriatre tliat carries the <lrlll lutr Is provulcd with a 
Mirew that U »et In otMTMlHiii by a train of ti<*ar wli«eU 
artuitlHl by a tiM^theil whe«'t kevrd n|w»n the sl«*^ i** 
upup|>eTaiid eoruhined with wheels luouuteil u|miii * 
double HUptmrt. The nut uf (hin Mrew niajr lie 
u>|>eu<*d orvkwtt at will by meauM of an arrai)KeUK«'t 
actuate<i by n winch. 

As fur (lie forward motion of the camnire In the i»r 
dinary work of lN>rin{7. that is d4>teruiitH*i] by » rack 
with oblique teeth over which move* a pinion lived to 
a tran«venM* shaft eonneeteil with ihc cnrriap* Tlii» 
shaft cames in front two e<|ual cn(rwheids. one of whicli 
acinates the other thmnirh a rouplinfr i*asily tliniwii 
into and out of fr*'*r, ant) iup«h4*s with a pinion Imvtitc 
hehcotdal leelh and carrlml aUuitr by the k'^^'^ 
shad. 

The two ftirwnrd fito1ion8 for threadlnir and bannff 
luay. iiiorpover. 1m' rrvetweO by ineaiiA of an iMter^ioaMl 
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tiluiuo. *u tn thff sysieui rtuployetl in orUiiiAiy lathi**. 
Il u (HMsiblc «JiN> to more tli» i^arriapB forwanl by 
)i4iid uiK>n iu rack by ACtuatiug thi* fthii(c throiiffh 
tiftbt* iwii i*<tuAl w)i(>**)h {aIkiv^ iii«^iiti<Mi4>ili(Jt«caiini'(^ti] 
ffOtu t1i«* helKToivUI liKtchuif; *nti spt in rotAtioii t hroiiich 
aplnKfU of whtcb i hi* iiiU rjimt>« a wmnh. In ibn»Att- 
jitfC, tbt* iltsfeinHt rariHCU»ik<> in th«> piti'h aph obtAini^l by 
ebanriDtc tb« wheels of Uw train Ml the tO(> of the 
dtiiibm MapiKjrt. 

ThMcniored abnfL uikmi which (htr piiiluti of thr wbvel 
■Jjiltq* i«urliial(Nl by 1111* iieiirliboriiii;; HliAft. uu eiMlleM 
>rn>« srnrin^. a |i«ir w bri'el wbi*i*l». This la»l 
lUHiitlniiiHj shaft i> *rlu*tt>il dirtMTtty by n tH'It thut cmliii 
utvltoiMinf tb«< piill«-yii of th«> fiup[>cl aiul tltv ptillry of 
n tituft »baJt tbi»t camt'H thiv** iMir« «i( jtimr H-h«itU 
tli^l tft*'^ t*>p »htirt iM» (tiAiiv ihfri'r»*»t rt>Wit>HH. A 
loi))rl(ii4tlitAl kry intiri»>iitvrtM| by n l«V4*r ii^rmit* of 
ivtMlprlii4r tntvriJfptffMl^tit, MX will, vtther oni* of the two 
wbrrN Hiiil Cheir ckmiiuhmi allti: Hu, tixi. the two ubiift* 
iwty (>r pouplevl ur diiwrunueclrt). lu* iietnl uuiy tw. by 
lamiiti uf a ooupllti^^ rlucoh r4>iublnL*<.l with Itie pinion 
jumI ninneuvereil through a h«iHlwhoi>l. 

Til* table upon whlffh tbr ptiMM' to Im? workotl nmt* i« 
»iipp4>rtAl by a crocMpiMw (tiiithil by iiphtchtit ii» fmnt 
of aoiJ tiehind thn fraiur. Thu rmMiptiH^d okrrif*. at 
Mcfa of its <!Xtn*iuittiii A pair of um*> Titai <>iiirAtf»* with 
Tfrtical ncrrwii ihiit t^rvo to riitstt nrtil lower it Aiit(»- 
lualirally. To thu nffiMt. th« upright of tlte puppet 
urrlftA. on th(* lM>lt ii|<l4>, a ^hort ht^rtftorital »tmft ai'tii- 
at«<) by a pnlky tliat illrt>iMly ticciitit«« tbr rluLftiiitr of 
the fibnp, and. through a bevel vbetel. cumtuuii{ca1«**i 
Ma Motion totlw verttcnl %baft. whk!h artM U|*on ib« 
loac^tndlnal »lubft In xbe vielnity uf the ftMiC **t th« 
iiia«4llii«<. TbifeBtiaft, In tuni. tbrrjuKh Iwrri innionit. 
tnin*tutt« rotary u>utk>M to the trnuKV«r»r «.htirtj« u|Mm 
wlik:h Ahe kt«ye'i the belicojtlal pinloiiN of tht^ wherU 
tlial acdiale the vertical M^n-w* aJrrady lurntinunl. 

A tarjre bandvrbeel in frtint of thr* upriifht of thu 
pupiwt iwrmiti of accurately rpffitlatinK by hand tbf* 
p(»itioii uf the rrotupicnrt or ttut tnblt» in a vrrltrjil 
ilin»!tjim. ThrcKi^h a bm'el wh4>i>l, it miMj^ in np<iral»on 
I hfi vert ic al abaft prr rioiuly d 1 *f**u ni><rte<t from t bp 
train of ihtt pall»y thniuffh' n iceAfinic of which the 
levi*r tmverMMi th«* iiprl^rht of the |Hipii«C 00 afl to come 
vithin mo^h of rh«» oiu'riit^rir. 

TlM* tabto may aIho be niiickly divpliioeil iiutoiuali- 
rally In a dlhwth'ti |>«rullf:-1 with the boriiif? t(x>). [n 
fwi. the proU>fi|Cutinn nf tht* Khaft of the pulley nrtii, I 
tliniiiicb bevel whe«l(« and a helicoidaJ irt-annp, upon n 
vertieaJ shaft arnuMCvd beiw«M*n lb« upriflit mirrw* and 
•oluatliiic. lik««iiethnKicb bevrl wh««U. thr loof^ltu 
iliaal Mrew of the oarriaffe that uiove«u[ion the crtMK- 
piece. 

An eiiira4CiiiK b'^'^ (lis«n^a^ng tfear iirtiiat^Hl by a 
lever penuiCa of rouplin^ with thu arrew either the 
uirchauicA.! control of that shaft or a iMiVfl irearliit; de- 
pFudcnl upon the transv«*raft shaft, wbirh l» luaneii- 
vrretl witba ralch<<t l*»v«ir in onit*r to briiii; the carrincr 
to llw pfveiM position that It otiicht to d'T'iipy. 

(Tpon th« longfitiidinal cArrttMre of the onmapiece is 
■>oaDt«d A. tran«ven4e> carrlaK^ ti> which, for ooiiuter* 
tinkinir. mAy be Kiven autoiUMtii'ntly a iiiotiun. atvord- 
loir to lutl ir>N*tlon. by meanM of the nut of a screw con- 
tmlW«l bv spur pinions, nii liiteruiet.liate ahaft, and a 
helii'otdai irearliii; of wUtcti the mdless »crrw slcdi^ 
ui>on the iti^^'e<d Hluift. 

Tliia latt«r receives il^ motion fmin a |MUr of bevel 
piitiiins ttiat follow the verticjkl uMitiona of thi* rroMi 
IMece of tlie table and revolve under Ow action of the 
lerouved aliaft, which is finally s#t in opftrathkn. by 
larana of a train of spur and bevel pinions, throiiipli Uw 
main shaft. 

Finally, upon tike tnuiKVeree carrtaKe la iiKMiiiTeil a 
niCary plat* pfovi^lptl with tiilenial tnoihiti»; that 
IIM9iIm« «Uh a p4dIoii actuated bv a helimiilal ireurinK 
ami a rod csrryliitc a haiHl wheel. Tbm arruiiKeiuenl 
prrtuita of brIntHutf In auccewiion piecea at ritflit 
anai«« with iwichollwr, with a view to execntintc oiM*ra- 
tion« In directiou with a niufcle uHmnlintc. The 

4liaiueter uf 1I119 plate is ^\ feet, ami its frame, ineht 
aive uf all tlie luutinliiij^. m-ei(;bs no le^i than six tons. 

It la uiiij«cefc»ary to aay tluit this iiiacliine luar be 
«tii|»(uyetl fur the btirioK and nonntersiiikiiifc of all 
Mona of Itrtft* piecea, and thia is why thi^e is arranged 
il|Mju the nprifcht to the rlichr of the fraiiH* a narrla^ 

CMvided with an opt^nlng Into which |kaaa the Imitf 
mas tool*. 

A» may tie ae#n from tl>e Ilirure. the irrwiter imrt of 
the macninn ia placoil beneath the aurfnce. and1)ietot>l 
i* thuH aImiiu 4 f««C al»ve the level of the fl'Hjr At 
•ti«h a helffbt. the work it eat<ily auperinteudetj and the 
iitaehine easily opemtvd. Th« whole mavhiiie i> no 
leu tnaii S3 feet lu leu^'th and weiglu about 30 tons. 



I ilMflf the ritflit t(^ aci|uirr> the material awl tike equip- 
I metit of the stations, wnrkKho|«s, ofllcea, ftxtum. etc. 
and entrance* at at it ma at an appraised valuati<Ht and 
will hisve the riifht to aM|uire the entire system by pur- 
ehaMi after Uay Itl, 10|O. The ratea of fare for the 
metropolitan tUatrici will be Qmt rlaea, llreceffita : se<!- 
<km1 elaiia, three conla^ 



VBRTICAL Cl>MI>()UNU KN'OINb^ 

Th K engine iliuatnUeU waa <M>nst rurteU by the 
Anderston Fuuiidrv (^inipany. Uiiiiiinl. of Ulaaitow. 
' It is of the cloaed tlouble-aeting type, but is deaii;iied 
an that it is aa arreuiblc as any ominnry of>en eiij^ine. 
TIh* frami> or cam* ia in on«i slnms casting with ctivers. 
biu^k and front, eitendintf the full width, with Inrgt* 
liftiifiMl ihMiTH III the |MUieU. S|>ecial arraiiKeiuenta ari* 



al work aiul locked to nntrent workiiMC bark. 1*bi> 
psTorcior la tittiil direel' to the eraiikabaft. It luia 
only one sprintf to the balU. and thK spring can be 
Ailjiiated whtU' at work. \V«< are Informed that in 
iiiany eAM>*i the icoiernnr tNintrtds tlMi spee^d whhin a 
x'oriatMkn of one per cent. Iit-tut-en full aih) no Uttut 

Tile >ieani drier la aim* of itovel nmstrnciloti ; It la 
pbiceil directly over the piVfrnof valve aihI elTerflv^ly 
pr«vciit»i water leettlni; in1i> iIm* ryltiidera when the 
eiiKtiie i". at work, SfV^-rwl nf th»-N»- eiiKiiieM luive In-eo 
III eittiHtaiil UK* fi»r nvtr -uti-t-n iiinniii-. ^i^tiii: eiic**l- 
lent reault*. TlH*y ar>t nuide in all n(<««. tiinipre. omu- 
(Hiund. or triple-eXpanhUMi.— Knieliie«<rlny. 

srPPUKSSION (»F SMOKK. 
TlIK derisintc of practicable iiieilKMls uf revluclton 



TUB PAK1» METROPOLITAN UNUEIl- 
(iRC»UM) KAILKOAIK 

WiiitK has now b«(ruu on the new MetroiMdltaii 
Railway In Paria, aiijrsThe Electrical Kn(tin<*«'r. and the 
contract for the entire e<^uipiuent has iHt-n Awanle>i| (<» 
the Weatintctkouse Rlrctric Company. The system otHi- 
M(ta of all hnea. 1. From the Porte tie Vtncennee to 
lb* Portei IhinphliHi. 3. Oirrular hne by the external 
InalerArda, 'i. From the Pnrte Mallk»t to Menllinon- 
lant. 4. Fri>iu the Porte Mi^ianruurt to the P<Hie 
il'OrleauH. 5. From the Honlevaril de Strohbuuri; to 
tli<» Poiil d'AuHterllti. ft Fr<Mu the t'oura de Vin 
miiMn to the Ptaoe d'llaJte. by way uf the Pout de 
Bercy. 

Tite laaxiniom width of the rollinff stock ia flxe<l at 
2 4 inetera. The ritr of Paris woa em|)4>weped tri Ikit- 
Mw ihv sniu of PM, 000,000 fmncji, the estimated coot uf 
the eunatnirtion. The work of ronfttruetinfr the line 
No. t and iH&rt of llnea XrH>. and >1 in now under 
Way, and it Is e)i|»eiCt«Nl that they will tie flninhetl in 
tluiefnrth« oitenmif uf the Kxpaxdtiou iu l!H)i>. The 
other lin<*« will l*e built at a nubMHjiieut time. The 
total lenffth of the lines will be &^ ktluiuetera. npiiva 
lent to about 41 inilca. The whole system will be 
double tracked. The city of Paris undertake to carry 
uot all the aabterranean work, cnta, viailm^tA. ptat- 
fonua. etc.. while the o^ierAtiniie com|uiny lH'iir» the et- 
p»<i>«e of the mada hiadmi; Ut the atation'entriuii-*'* and 
the expeiiM* of chi* atatiunt. The cimeewttHi Ih iimnte^l 
fora (MTiial of tweiity tlve year^ At the e.%piralinii of 
thi» (ime the c|ty I>«-4n>iii»*- '^iirpttuate In all I lie ritflitH of 
tike company nnd the nMMl*>e^l and ila aci*tA*torit-M. esiie- 
ciilly to* viwiriu pow«r hmuoL Tlw city reserve* tu 
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nnule for aupplyini; nil to all a'vorini; iiorta under prm- 
aiire, while the bearinimi run ao chwe as to avoi«t throw- 
iiitC oil ex(v»Aively even at the httfhi'st sfMH^U A 
marked iniproreiniiit la tli>e n*e of an n|M<ii filter Into 
which tlH'od from the erankpit th»ws, thiia preveiitiiiit 
any dirt, bits of |in<-kintf. or waste. Iielnic fon^ed biu'k 
throniih oil rluiiiii*'lM. 

The r<»tnblne«l beitnUte fur entrine and dyoanko 
forniN an oil rank, and !*> wi Arrnni.*e«l as tu aeimrute 
the wiitfr from the oil a^ far aa p<e>»ible. while the laat 
nil to flow fr^Mu ill** erankpit in the Iiut to return to 
the enirine. Pnivi*>jon la nl*M» lunilr fur silpplyintc uil t<» 
all|iHrtt« frxHij an on.|inary Htandpi|M* and tiil box. 

The »(eaiii to the cylinder* i* regulated by iiideiwnd 
enl valves, each pni|K>rt jniir**! fur it« own cylinder 
and wrout^ht from one eccentric. The stuffing irlaiid" 
are all uutaide the uiaiu cue, ouJ con bu luijuatcd while 



of tbi» "atiioke nuisance" has bectMiieorie i»f tlM< niosf 
important probUmt* in applieil wii-nce f*ir tMir lime, 
and hju IwH'n a antijeet uf eAfieriiiH'rit and <»f Ii*ci*'Ia- 
tion for many yi^ars past, sara Seienee. Of Irite. some 
suecests has Imhiu lue^t with «>n Ihiilt anlea the Atlantir. 
, In St. l>oui», perhaps, aa irrmt stHfes* has lM>en at- 
fairiwl AM in Any city in the ('nlteil States, throii|{h tUv 
pubt»c-»>pirtted'r)Ko|ierAtkon of the city BoTeriiiitent. 
theKoardot Trade, and the aeMM(ii(l«* men and leail 
line enirineer^ of th** place : bmt tie-rv rfumiiiH miicli lo 
Im* dime ami iiiVH*<(icati(Hi* are Mill in prnu^r»-->«. Mime of 
which arv iiii|M»rt4iiit. Kecfiit diseiiK^inris at Pluladrl 

Iitilo. iimlrr the au.-<t>ice« of the I'mokltn lii^tiiure.* 
mve thruwii luuch licht U|M»n ihr «iibjtff nud have 
afTnrdetl ninny valuable facta and dai^t- 
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frn'tiial MiVffliiriUkMi hy a curutue^itvij. orient itZ4>i] nt 
rarif, omii**M»fJ tif MM, Hu«*t. Hrull. Hirr^'ti. Hijiq- 
blnt. LiitiMuriiiii. 3Jk'l»-l lx'V> , .iikI IVTu* f riilef. 
lictjditi;? iiiipurtaul ptJylUou^ at tbc- utuiiwipul atliuiult*- 
tratUMi. or 111 llMt great iicti>ouls q( loinc* nud eiiiriuetr- 
biK, or AM Inulhig QM^mbeni of UwSoeiifiy ul i; ivil Kn 
RiiMYrw. Tli<^ (H>iiiiiii>9M>ii vimm in nmmiod. u( iiiteriulB. 
frcHu.lun . I'^tu. lu(KiuU-r. IMIC It uuulttii ntufly of 
n^|M>rt> .um] iliH>t.n)i<-iit> tx-itriik.^; upon tin* Mubjeet^MMl* 
tlurtt-tl )Lii|i«ittiiitt •■xrn riiii«>titv r4>iiucflii ihrm to ordt'f 

i:.-*lfii ih>' '►rijcjii. f'luTir'. Jiuil rht* prr(nr»'M« nf thi' iirt. 
ivnii(.|^-t.Mkr ll- r.']*.ri ttt tlie |j(«t-(»uiii<Nj lUlf. Tliin 
• I'MMiiurnr ..I i.iver I*p> imiTr-? larire Hvvi, wjTli -' • |il.iit>. 
i- ijmw ill |irK>-i <if •li-iril.njiM«fi,* 

A|f|jo«irh iiM>rf i.ir .^Uriiiion Imil Iwi-n ^'ivi ti Uic 
Mulijt^'t t'v iht? Uiiitiii'iiM] ir-.)Vpniiiirii! fr-r v.-.ir-. ;i'>ih 
iiitf limi liwii iK-^v^iintlinin-vi, aiui it Wii* ir. tins i;i»"iiijL'", 
jtrnjKjffiMl ti> nrL'iiinti- a l^'phiiiciil n inimivtiuij lu vtm 
riurt i-^ ■■t .' i\ twta of varniu-- ui.'it.i»U .in-.t np|K>i- 

from l>!ri*t'r iiiriutf^-* Tti*- ti uiit-I <;xiit:iiuk*4iii>i) 

wftji ai*i'iiritU(KJ> ii*nij.-i ti.ii wu... .■*>--it;iuHj u ri>Mllt 4>f 
J'JirHMrulii's t; r f\[i. ■! II-.'. J',!-' nri ■, Jtl ftui lo w- 
l«>f^t ii^-f|kTiiiii> f>irt)i4 ut funuict) *ikU rv|Mfri to Ui« vit> 
u- .v <ni . >t for tkMlr Iteuw Mul MM. Ou hiuidml 

niol t<':i . .Mr)t*^t)U»ft 
the' foIUtwitii.' : 



4iK.\KUAI. PLAN itK I'Itt tCKUl HK. 

1. Uectwuicnl few) and nMtbodical eoiu 

lm«tion l*i 

Siittnifuir^niftrv lni.'<-i- - ll ■■^■f ^^ir, iit.i ur 

;i. iiij4H-rion nf ftt'^iis. wiiti witboiiC air. . 

4, SttrrniL' i i- c-'"* . 7 

.% *Tiv* I'l' '!i:r> r<- lit<Atiii;; thi* ICnac* ... 7 

CoiubiiAlluti ol 4u!it fucL S 

7* WMlifaigtlwiiiwlM« . in 

d Vari(Mn»atlMr«yateaw« ir 



I »( tlM< tnrj*!. thfN .' 
fifth Ktiirhch. (Iiff 

to II,.. .-ir. hr 

ri..T 11.. 



:i:vr\ -t-l.iy it'll 

r>- i.--rcil tn jL->f.-r 
'. lirirniiiL' orihtiJiry 
ilii-V W<Tf jtuituhip 



•■Inn- 



fllfl'' ll 111 ll] ■ H-IH il..- nil' 1 , 

fi T M^-' '1 ' ..111- 111 nkll.t;. 

Tli.'V u'.-ri^ l«-<t.-d rii[r..| uii.l wi'li >l-tw i-<»iiitiUH 

linn, wilh ^■lK•^i»uv^•^ fin.p.ii'd hv ili-- inakfri* Kfttl with 
flnttiit'ti fnrijt»hr<l by tli. ^ i .kuii i--h.ii, iinit»>r the fli 
rp^fiofi nf fir«t tho oim iiml t ti. il t :u- ■ it ((♦•r Tlif lu- 
t*>nnty nf thi* unnUo wat (i'h[>4'i'V«<i1 Htnl iiut**t] uti a 
*^'aU' nf rtv#Y pnliLtK. Tbi' hhuaI >>lanitAr<l iueth<KU nl 
«I*'t«'riiiiiiiitH tb»> t rtli'U'iiry of 1 li« tip|utmt us were rm 

plnV^si. Tlli^ t'nrp*. of otiHcrviiTlnll Wixn llt'luiltHl fmiii 

f h^- i>llli'— nf tlif rity «<hiilnli*lr^itinM, nrt;iiriii:i>tj juid 

Tb*:- history nf It-iti- .i\t inii, a* Rivcn, trar«i tin* pro- 
(frfMi tvl iht? -nbjt^'i in Kimland from tbi* tbn«i of 
Cltarl^- 11.. w)hi. two hiindr>*il jrear* oKn, iiiananrntml 
n*prt"*i*t' iDHaMurftn. Ill l-Viuji'i*, thi* form of l>y|))la 
th*ii Itt'truu with an iiu|>eria] clacrtin in IH10, Hoth 
wudlri*-"* iMJ** ban* wril enniiuiitrml law* (or »ii|>po«»- 
■ion of Huokr ni ritiM. Tb»» t«Tbnk<jit history, ruri- 
OlMly «nou|;h. bf>,nn» vjth pUn« hy ]h^i\i>- l*Aphi. Th« 
fliMtt inventor (•> fnll-^^w tin* liihi-trioith luaii nf iK.'i«nof 
«M Janian Watt, with hu Mivi-it**fl <lrau(rtil anil latt-r 
nrranffviikrnt of ' (ii^Ai) pUt*t/' The "auruuiatii? «f«k 
•ri." *'triv» fn Aiiw^rkiue," art* referrad to and 

thair b»rbt»>^iitai hut uokh the Im effaetira sinok^ ro- 
tliietioti^ art* .l*wrll»fil. U-irintatta now arinU in ail 
ctvihzt^l o>>«iiitrM. nuii many tuora air law aff««tlve <t4*- 
vic«« and lucth'HjH >tn- in m"- fur Mippnwion of fini<>ke. 

A ootiittiiefrjon uf tl -nri.Mii->Ut>i] t^nicin(vni and Kilt^ti- 
tilic uira wua ur^'iukui .1 by tl^ir (iiTiuaii (torefniueiit iii 
IMKI. wlUcb, alttv pruliin(;:r<l »xi>«-rbii4'tiial hivetttica- 
tioii, CDDclailDd that auccMM liad not h^H-ti altaiutnl. 
but that tbe way to unccew wwi cleariy iudWatnl. 



OQ, m eoiBDHUng U»a beat tag no war « 



Th» oui<7utii<^ of th<! work of tha Frvoeh oonDlulon 
wa* tbe rafUBal tu aasigu a flrrt prlM, tba AWdlnc of 
tVD «MOBd ijriiaa. of two lint mratlotM, «od of ooe 
•MOM niMiHoii. Tbe emtolaakina fommlottd tadlOBla 
iboittMoomniMiooiaootwtAvM that a real 
haa baen aehlivad, bot noftrthDl— th» 

«««notw1(boii(valiNk Ltbotho nmiM( 

ot tSSMi, It b flOBolDdad ciM* "'thft mik At iho 

nihiliNi idmIiI bfr ootMand aalt m naat f i h atlon to 
thoitody or *fMiMtforiUv*oikd ii la to feo hamd that 
thiw lOMorelMfl uay cootlaiie. Tbtfo mmmSh nncb 
to be done, and a part of tbla eoPfetlon of odiiMU 
boa v«ry ncarty altoinad tba objaet prapaavd.** 

Awumg the >pcc!ifla eancluRloiu ara tbm« ; 

Sinoka cannot be HupprMwrd wttlioiit cotislderablp 
axnnM of ccMtr 

8mdal tavU. on aiirhraciti?, noke. fuel-iinb». und inin- 
wnf nlln, may rt*port<?d to. and with ftUcmiM. wher^ 
cijw-i t* not <»bjwlt<»tiah1t-. 

Tlie cbtijiuey top should »w viiiiblf> to the nmn «t tbe 
fitniare. 

Prtilonjfi-*! iriAit. >hn(i1i| Mipplfiii^til m'icIi iiivr->ii;:.i 
tinti» m* thn*tN pmft«MMif<?i1 by (bin f<'it)iiji-^t-;>:j. lit lu 
ri>rtAi)i lh<» li ur-tliil > . i' \!\:- ii[»|iiiraIU--< ari..t tj{ ir> 

BuiHtiiiir lr-iri*ljitinij. Wi-ll ciifMr.-^-iI. iw rzuI;'T 
thiui ari\ ■jwvitb' new 

Tlie appt'iuiis to tb*" ffpncl I- f^nhoriil*- f iri->.-iil,i 
ti»Ul of lo.!» tiibl.'h. ;,iia il-!f.^ iliir- nt till' uppufAtUK 

i'f tb»-lriiili. III,,..! nil,,, r..^ Thf 'vhoir conftCl 
lut«*s ™ y.-ry I. ir:lMtiii.[i ii. il:,. hti'mturi' nf 

tbi' fiiliir^-t, N, ; ll. i. intufoi I't fipE>l»vi) !«pifni'(', and 
df»t rvi'.* to It. p».i ttiiuiMtitly ppv-m'c.*! in i-v*'rv liinAiy 
t.-1 iiT»pbfd iti'U.iii-.-. tH'Mtk* the rf|K>rt« nf tb<t tVankUn 
Inntitulc diwn^-'ioii R H. Till tt-*<ro\*. 



0U> TIME SUGAR MAKIlfa UT 
liOOIHIANA. 

By I'n>f H. S Maiun^i. 8 J. 

ASTONK troTelitip 9ome twi^niy yfarr> ago alooa the 
TtVlve. or ^perdinK with tbe Hi^t Irah» uf IboSoiuberQ 
Cacitli! thrtiturh lower L'tuiMiima, wait bCTIMb bjf tile 
targe iiuiaber of aagar plaulatiuu!) tliat wera to be teen 
ou «ver>' Hide. On aroouut of Ibe level Mretcbes of 
eoBUlry, tha tmvalar brtivbt arer from afar tbe taJI 
i^lmneyof tbeRUgar uiill ovcrtoppui;? bruad arre* of 
waving cADr. and on itpproacbtng nramr »aw the low 
rijof**!! rjiiiP iibodn and ina wliitewa>bi'\l rjibinKof tbe 
plantation haiuU Alt thtK i» nnw ehatu'in^ It i», in 
far:, A thine nf thr pa^t. In pliuNt n| tb«iitinnll fuf^ar 
planter, ini|M>Ti*ruh<-d hy tht> war and thn bOnrntinn 
of hi* KlareA, haj* (^>in»* thf (frwt rrhn^ry jirojiriPtor. 
Thr latter hjw bought ni> the inmt* of thi' iiAtive rre- 
ole, who w AM uuahlt* to k*-«'p him uiarhlikery in repair 
and etiltlv*te hiN rtt-ldn <Mit of tbp tiiea^r pri»cp«li. of 
*iicftr '■ol' I .>T -■! '.-T-ii: - H pi iin 1. 

Hefurt* t \it_- jiijil >:'.r-n r.'r ^xiin' ciiin' iif :fr it. w Imti 
lalxtr M ll- chi'iip uml ^ii_ri\r ■a .-\s <':i;:-rly im't t iil (r\>\n 
8 to 9 ^-fiil- ."1 [Ri'.inii a' llii- nii:., il l>Lirrr-l uf iii.'lii* 

vtrrt ca'i:c tl.f Mit'.if |il:ii-'."r (.Mill. I run In-' iiiiJl. 

Alid, III 'piti* .J th'* >«lL^■;l• ll.- fs-viinly it<.^M»lu('iii.\ iii;^ 

■ ipiTi kft: l<- M_i;^':ir (• iJiii;^' .111 : gravity Mtparafi.'ii 
i-\ ^Mcir mill Jiii'Lv^s'-*. i-'.ijl'l livi- in prinwly »t> 1^- mi 
the prtM:**»-ilN<ti a <'i'i:ipar^sjjX''.> >>iu.iU plaiitaxinii, Hiu 
them* methiMlK caiinnt ttand tb«' prr^i ut <h'|iri »-ui:i 
thp *iitrnr niarkrt : thoy I'annnt i*nui] 1. 1. wi:ti i m' muh 
iim pan and Ehr-rcntrifuffal wpnraror, w I.lc;! ;\rt' ii< >tA t-. 

fu'-iijil Lii »'V,Ty " r»'t^nery/ .«> i;iv ii> w ».n^;.,r mill i.- 
i-jiljf.) Tn.' t'riii*i>qnpi>ci> tfc rhiir i!i.. i.,i| n;lll- u- 

i>>Ilnli^: fi'U.T iil.d fPHVf, A" ^•">\\ u- 
^;»-tB .lUr of r.'p;\:i' th.'V Jirt- kfl f. hr II 

■ if till..' to (l.Mni.hKh t"h.-|i|. IT — 

rollfr-f niiil tii-H Itj'i— ^> to 'br 
Mo'lr-ru iniprm iMUi'ii' ti;!" ilri 
fill riit'rh.H|« i'V.r nf ii,^,! U 



lieiwwn a aiwond. and M>isM>titn«» a third mi of 

roller*., and h» ibaii rea«lv for tha bagaftee btimi>r, Thi* 
piece of aiaehhiery for ibe iii)>dm» sDgar luni i^.u ]<i^> 
baKA^M directly lifHler Um boilnm, and ihtni **\n nt 
limtl half the fuel flml woiiM olherwi<«r bnv*. \o tj, 
uweil. There won iwite uf tbi*> iii tUf note iM^ltiui) ui)| 
Then the teMCtiitfe wiu ui»ed an n (llliii^ for low lAnit* un 
tbe plaittatioii. or an a tuaiiure after harlni; b^n 
burneil in an opeii kiln. 

The juiee lu It runii down U»e rollirrit is eaiiiiln m « 
iNwin, and after nasaing thrcrngb a hh'vv i* trfnx^l t.. /, 
iMith of sulphur dioxide, A KiiiAh briek nv< u Oiut 
Milphur bamlng in it rontiimallv. and lU*- |.riMi:>t> 
of eombuxtlan ftr*i tlrnwn by un'ntnt nf a c*<Hiti<M!:iL«; tm, 
into thi* JiiK*!) iL^ It flow* iiiutt. Sulphur aiiliydriilf. t, 
in writ known. ik uu exc4<lVt^t likarbinK atr^'id, deitn.i- 
intc veftptabt*) oolitr*. r»>adil> . hem**', a* wxm nii it otu^ 
in cont4wt with thf ju|ni:<. it uttackfi tbe colorinK lUAltit 
eonijiin^d bii it. luriuine burmli't^ ixiin|»jundii. «|iiHt 
«r** reiiioveil in M»!<?Hf|Uirnl o|>er«tlon». \\'h»ti %t»- 
J lii-H ttl K-li tit thiH Magf a deiibity i:.f <. 
HHUtn-'-. \h-> r. nij;sre*nialr<l with the Bu'tihur ifi ,. 
ir i- riii-i<l li\ tLfiim- "1 a fuiull ^(^?•am liiimi' u-ti tiuk* 

pliU'.-i.l ■-iiiM.-wL.'ri' iii.il.-r f lir nti.f the nil,.. 

Til'.' iR-Jl iin-'.---. Ilip.ilfll w. l.i.:"li [111* jiiKN- l.ii> -Mt.uy, 
iirilirul 'i.-ii, Tlii> i> J*.. ■r--„i[i]'lisli'-i3 iti irii:i I'M'.imii, 
Ithii'i'.l i:i l>attrne« nf thrn^ or fi iir, . ' i .j, 
;HK) nr .iC»j gallon*. Tlu^i 
.Iil lu lnrt tjv a wrtiwi 
rinj.'il null- Ji i-..l.[itT t-l. I 

a luiif u 1.1.1, tJi.. JI. I-.' 

k.'ril.-- il. ^MlUin ;.f lii.ik .it 
U'lt >'. 1-- lliJilt-.l. t li-t' 1 I I 



or ki- 
niu'ilv I, 
lu.^ti-d (r 



ipiir 



fir 



■ JU1 . 



I.f [l.f 

it I 

: AMI 

■ IIIL' ■ 
Mk.-l. 

■ r 



of "1 lU' t.|;r\ !■» Ill of I hi 
Am t'V ''ll ( Iji' i:|i'lii-iTy 
l;I»-r.»'*-d ^\^ a i"-/^ \ fur 

rf.vhT- iif th>- S' IKN i 1> !■ 
iif t^ir |.rs^--"M'^ jif-t i.' 
tb" i-r-'-'fiit {.riper iir/' 
r«'A.M*'I Kr:niiin*.' with rli. 

StitT-'ir iii.'^kiL^.: nuiv Iti- 
tin^' ai.ii h.-»iili:i.,' til.' I'lii 
1ji>*.['. . .■l/inlvuii,' iu,.| 111. I 

ui, ^:1■.t^^; ti.r.-uirli ■<■ -i 
I'MjU** ^i-.i,t' m.'t 1- .i:ii 

i;ril..]i||^' v.|.;i..,:|, lu ll 

tn tImI.I hill I ih t>v 
-lull 111 ^li»- s t-« 
pit'fcWuinul) with Stifir red ^taikfl 
ntwf from to « ffrt apart 



tli"ir iri.>ii-|iriii.r\' 
u-iiawjiu' ^;"'fi 

lIDll k' T Jltjil 

h. >p aa old tf-in. 
! i'piated. w&iite 
vn itber inatauce 
in it-- I Tw- st'iiMi. 
1. 1. 1 II t-rhntls Ntit! Im nb 
i.kv t.- (.1 intt-r.-j.! to the 
tci- A.\ tohear*QUMitbing 
lit of Ota. Tbo data of 
ir .m onoM will, wlileb 



tivi.h if nto tbr»*i.» MtA^jei^ ; ml 
irrtKiliiitror ern*>hinK it, and. 
I ll;,' Ui> jiiJi-fi Into Hiiumr. 

U-iir pl;iiil;tl mil tiMtiiv i\ [Mcliir 
,.-.,.M. i.-.[.-";'i;i|ly linrini,' tin* 
all i' hii-tii- and ii.- 1 -.i"!..)':!! 
-ri. .-I'ii'ilif til. I ■ua% iiJi; ciiiit^ 
r -li-i-p, ».'r.-('n ii'ii\ r'.. ;*i .|iT r.L.-t 
Tiiry anc irrown In 
When ftanding. tht' 



ouue with tsreeii top in nnriie 13 fei'^t bi);h . bnt whi 
<>nt doM'ti, n*adv f.ir titin, jt i^; r-ir>'ly nmro tliaii H 
ft-rl I'liiL'. A-* -A- i'., a (i-t.* u.-i:,..i w.t I, . t Iffp^rent icatiir* 
of u.irklii.'li. i.(-^i.ff« fi r fi.- Ill: .r part who. kuUIi* 
stroni.', an- cutting cmw iittdur it.f dlft^'^tton of a while 
KUpt'^rinlendiiit. One niiii't bav*' >^4H'n thf platilation 
nepro in all ragireiln«'t-* and ••-If ii^'tiltM'r lo form a 
correct pietnrc of tJ,.-**. ni*-!! >o iwi> arv drf«r\i alik*' 
and hardly Iiki w h;*: i'aii »>♦• rallfd dreeiit eloth. 
ing. And -ff itliiil fi. y Jok** aii<l are nurrv ; no earr 

*i:f!i on tlimr t'-mim in. Naihii'Mi l- hi llirir ht^rtM. 

Til- iwiif \)i cnT ilniAJi liy itinan- of a hiijri' knih*. niadr 
ui a TcHi. hl'ii!.. i.r -i»'V-l. HhiKit IH inchf* lonp nn>l 4 
bniiAd. with riuorhkt* ed^r*' on oitf vidr ami a honk at 
tbe end for Mtripphat: the cane uf it* Irnivpn. Arine«l 
with tbi<> forinldnnle wtraiKui, the nv^n »tand« on luf) 
r4>w of oarie and with a ^lafib In thi* right aiu) tin* left, 
alwtf and Iwlow, lie luin cU*aiYsl a atalk. of iU leavpw, 
has removed tlie*ifrt*rn t<>p, njid »cverpd the cane from 
kl« routM^ In Loai'ttanA migor eani> iUm^ not attaiQ IIa 
full irrowth and diM^ not ri|M<n eiitir*'ly: Ikeooe Ibe 
Kreen top ba.-" to t»r rvniovmi, a* the )u|pe in>m It woatd 
afterward wriouiily interfere with tbe l^raoutatfoti uf 
tbe sugar. 

The work of entiing ejtne »m«« on fiut wkefi tlu* eane 
is Nt might and ^tandhii: up. hut when il i* Iving ilown 
or blovm hither and IhlMier by tbe winii. it 1% u Intiorl. 
OHM and tedtouA |,>n:K*eeiUi>U- 'hi an awrikgr a man u 
abie to oat aboal 3 tona of rrtne a ilav, ami ax the 
OOro batm aoaao 38 lona. It takm 20 men ne^rlr hatr A 
doy to ODI ao aera. Tba ovrmeer or tim-'k^per h> 
alwayn preaent to notlre the ak)*enre of anyont* aikd to 
MW thul the lam do their work- He htniiH>{f ^wln^«a 
caue kii ife t«>o ; in fart, he has to be Ah ade^it at it If l>e 
datdree Uie work to go forward ra|ridly aod wfaibaa to 
pcoMrvo tbe rtfuprrt ami nii«^ieD«a of too ntmm, Om 
tbo plaolaiinti uptiken of m this popor. tba Joatlwof 
ilm t>eaee of the townKbJp tfl tba MparinleiiflMt ; eob* 
tte«iurnllv there i« no dlflootty MpotleMed In ICMpfalff 
llie hands in eheckt. 

When the cane has bmi out and thrown boridofwr 
wcvind row, cane wagOfM^ drawn hf two rtnmif nnlto 
or more rarel v by oxen, bring It to tba mflK wboro It !• 
dnmi>«Nl HAcliAe an puMibla to the ''carHer." B^tbe 
carrier in tueaiit a nmvabia incliiM*d plane, S leoc wide, 
niaileof buardn held in |Kw|tio» by OwUle Unked eb*ln« 
w hkb luovM forvard with tba HMMblBtry. Four or Ave 
men nne kept btuy laadtoff tbo«MM ODtotlie corrlct. 
clroifiinK it of any reiualolng iMfM, and. eutUng thoee 
canes that aro too ofooked to boM hit— BD thoonub 
trn. The corritrbrlCMH ttiotoao to* pomite BOMe 

feet in front Of thOMMKMOr efflMllOItt OOd MMM 4 fert 
abom tbcni. ao tbot It «UI riMo roMlily betwaen tl»eni 
bv maaiM of anolbor loelltied plana. A man la iitation- 
nl bfffVk wbow doty It b to aea that tba eamw do not 
g<d iaouMii togattaur and tbat oil |mui< between tbe 
ri<ller«, Th ow tt— atoboa»ygpooTed cyUod^fmol troo 
-two below and oaaon top-wbkh an* held wielMe 
ti^v'erhef by Ktrons bohnthata knife blade eantH»t >>* 
i>n->lH*^l beiwiMru tiMini, wlwn Iheyare nm Iti niotton, 
rhottf at tlif iKartirular mill here p*|f^keft of are 3 fwl 
in lentrib and bava a dlaini:'ier of 3n hiHie-). with a 
wci-ht of from I,O0O to l.tMW (eifinil^ apKx'tj. The lower 
anrt iipjn-r ntllara, of cmirvi*. fWoJve tn opp t-<iie dirt'c- 
ti'.UKSu that tha cnnee, once t»Ui:ht lielween them, 
will pulled tbrouicb entirely. The cane, ii p.k.s!^-^ 
bfiwiTttU the two lower and the one up|ivr ruiler, i* 
cniiheij twiei'nnd when It iiii--ru''-t* is (luiia dry and la* 
tainx v. ry httht ^Qgar. pn»viiU-il tlir rvdlcra ll»of fOffl 
ciriil wrigtit and well bolted tegt- ther. 
In eoiiMBiUb the enuhed cana, or iMMjaw, 09 It Ii 



all.iWfil r-.:- Im.-iI Th,. 
ii.-i-!iiy in r||«- |iiir<- -'nT 
of i:- iniji'irifi^- un-.I ih 
bt-:it iil-o Ij.Ii- (.. III.. 
sulMEain't'i. Ibf lii|iii ; ' 
contaiUD much albu:i.itj 
by the heal .^nd ^i^l■^ li 



but III >-..ni-nl i\ 
I >il|it;li.- I*,,- 1^ 
b.fi, .|rr,«M I 
-■dH.i'- -'fi UilUII^ 
t!i*' 1 ii\*i > ■ t ■■itl.-.l. iKit t.,A 

!•', ft - ' - ■ i' l'-.ii-L' ai.y mtilde- 

T. KI II I cni ll i HEI lit I' 'h >• r ll ElsfcliY 

I"- r-l.-«ii fr- flantir* ll. 'Iii- 

: t->r. (...".i.U'fi ntbtT .-Itnit.M .1- 
T|irff*fl Inui fli'' 'UJnr r...:^ 
■ t]H uiii*li--r. wl.rrti i*- .-Tiutrn !■■.!- ij 
(III- Mirfai'i* .L-* 11 lti:;-k ..rnrn 



wMor ^irbtklod oB lt» la 



carry inj; man^' other iiupur-.i ir^ w it ii 1 1. Tih- (■ ^n; mi.i 
«eum aro rontinnally rt':i.u\ i-il In ri.i iin-* ui a tb i. h .ir.l 
nltoehrsl to a l<inf; hanilli- 

When the jul(-<t ha*, tl-ii^ rlantJt^i. t! t« <lra»ii 

into A ro]ipr-r kt'ttif Mitb hLnin enll nt the boltoiu &iiil 
t* thiiled and evfljMir.ittsl iiutll It reacbev> a iv^ieeiilra 
tlnn of S'l* Haiifi •' Wlnr-h th^- .(e^-itwl enn^ldlcnry hu 
hf^h .tfiii.'u'd. Hif juii'f, v»lin'^i n,ii\ now caikil 
»iru5'. I- puiii|»'l i:il" \.\ri:f -t-irlintr tank*;, where unt 
lu']'"'''!" '■'ill bfM IN '■ii<-pfi:*i.-in i- 'b-i*^)«ti(il. Alter 
• ijiijiliiii: I'lr jiIm iiI Iwi-lvr- hr.iirs t hr rou-i'i-ri I rarcil yntv 
in drawn ii,^. aiLi-lhiT r.ipprr k'l'.U-. r-('-.iinally Ih* 
nailU' JL* tin* nrir i:i wiiii-h it v.\%s bnih'il d. m o, liCil I* 
l)i(Tf cN i-jVi-rtnl iij!'. Mi^r-vr tiinl ntolA-^f*-*. Steiiii b 
I'lriLnl on iii.il ah]i<i--t iiunHxlniit |y s idt-^itt chu|ilf|t)a 
takr^ fiUi«N>, whu-;b i* eoiuinueii until a Inni; i)ii«- 
motueter dipping into tihe tootling iiiam mark* '.IM P. 
When thit> tein|w>rAiiire liax l^n readied. »t»>a(ii i!>>>liQt 
off and the hot »>lriip In lratif>ferred to a tank wntpxi 
and eartnl to th>- "coolent." Hy eooler» are it>nu>I 
largre wtwHlcn or iron lrrju»rh«, al>oul elRht fetl lucji. 
thrt^ wiiIh. and two deep, which sluud In a Iwij: ruw 
tinder the HuiTAr *heil On ithjIIuk. the >uKtLr crvKla. 
It£*'^ or prrauulatett. Tbe molantev. ai the nxrfhrr lK)Qar 
from whieb the MOi^'ar h^s eryctallixud ueaJIrd. renuutu 
meohanieally utii'-^l uitli ii. To ha«ton thp ooahng, 
and therefore tlw uTTiniiliition of the KUgar. onlya It^vf 
atHJUl an incli in th'ptu im poured Into the tronch* *t « 
liiuf. and when that Imw aoIidiBed mem Ih ndd^l, miiJ 
tbe wholr eoolrr ts flUrd. Wheo thl» bftA t>e«'n *ret>s:i 
tilt«hi>d. thi* mixture i*. tranxferred from the oixil»'r* i« 
haiidt>arTowv hy means of large hIkivi-K and thwo 
lurain arr emptieil Into iKvUieada hi which tbe (Uc*r 
and molAiii«s are graaluallv t«parate«l. Tu elTect IliK 
tht* bogshaada baire bot^ bored in lh«ir butu*iui mid 
Into thei^e pleeee d aiigar cane are ihrtiat, thn-'uck 
whiidi the imdAMieo cati gradually drain. The hof^- 
heAi|« are plneed t>lde by Hble on two inclinrd planA 
an] are rai^ homewlmt (rmn tbe floor by narrow 
strip} of wo(jd, HI that tbe uftolame* flowing from Ibrm 
luav fliid free |Muwage. A wooden setter eolleeti. tlie 
uiolasaew and leads It to larye taok*< under the fliMir. 
whence it may he piiranod hrt«r OO for •^hlpiiicnt. Vjwh 
hogihead holdji about 1.100 pOBIldenf hiigar. and m cni 
lnn« of molaanc* drairai froCB It At llrt.t thv ^uir*r i« 
dark Ivown in eolor, on aeeooDt ot the luolaiw!* >^tiU 
adbf'rinfc to It, biil when It Iiam ^IimkI for two or llin>e 
niontilVA It i« a llirhl >ellow. turnitii; ahmtat white fin 
trip of the lH4r«head. It lei what in known as "hrueu'' 
or " nniMX'VAdo" *ugur. 

In tbe proce^fl of ^ut;a^ making Juat deecribed a tun 
of eaue will ) ield only lUO to Itt pouoda of anokr. wliUe 
with modern maclnnery aa bwi a* 160 poonde aN 

aryaUUhied out of tb» Jnlca ogtraatod from the mm 
aunant. Much of this dllTeronce la doa to tba W|lt 
tMBnoralara at which eoRar boiling baa tobaaarnM 
on in tbo opan ketilo prooeen For It l .-t." 
tatoliw aaoo^ocw boMled for ft biattlBi 
hURb taiapmtare^ a oertalo anount of tba i 



lAiaaa»Mltli«IM,laBiiihL 

l»hioff tbaft tha tdadk ntoto mnad «at tor ito 
flDecMit* whteh bae tha l^t <^iioe of ttigar boUed tmt 
•qoeeaadaoftdlKi 

8aeh fa a britf daacrfptloti of the old-tlnia proetuff 
•in?nr inaktoK. One baa but to vtop toto a nwdetB M* 
K-,ir mill. wUii iU double and triple eftecta, wllh III 
vAi'uiin^ \mn with Ha centrifugal eeparalor. to r ^ 
Ktaiid tlie itapny^aieBta niade tn the la»>t twenty 
* '■ " " ' * of I 



It is tliopfor tbanld iDttt to depart ; Its days 
neM are over, and yet it is with n (nutr of r»irrrt that 
weeee t4»eold giveplace to the new. There wMgpilr 
of poetry and gvod fellowship nbotit the old plaotatiM 
and sagar-Uilll whieb we can never aiwociate wlthtto 
btK. buatUiiK "reOnery.^ Sofuehow poopla MenedM 
be inaels tiiore at hmnr, nu^ mora wwooBa la the oM 
tuill than in iu bn|m>ved MieeiMaor. Tbera llie yoaag 
wviiUl ffalber of an evening during the grinding teas*^ 
for merrymakitic , tberp tioth yonni; and olil willi eaa 
(»r bucket wnulil come tor "cmte." that *weeteit and 
purest ol cAii<liej> ; thpre. too, a cup wam alwavii femlv 
in which Ibe vlnttor could tA^te tbe iMitlmii Juice. All 
thi* b AM tc<ii>^ "Itb ttveold lutll.und who \» not MflT 
for It » 

The coal of iIm> Hilli|ipine9 appeam to be rather aeh 
boQhted hKuit« tlian «o«t Tha eoal otiila in LtoO^ 
and mining ooMseeeloiia bnva baen vmntad* 
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I trixijt tiw Mil'lUarjhl- lK>at '" I lUMtAV*- X*''!-' 

t. |..i--.'(l to bave IXHMt qiiiTf •it'-i-.-'^ful, JLH «h.- '1 
|..-.,T.. i niiii altacked llirnhip wi- li'iul lliv l.illiir Unnu 
u)->l45 to Uioeuver her wlwrt'iibouLs. ll in^t iiu|>Ott»ib»r 
that sabmanut* Ixjata luav bv UMiful. but thi*y ham 
been rathvr louj; iu liinplujrlni; tbrir powitrs -about a 
eantorjr, my. It is npiMtad that U» Mbuwjliw boat 
bM raeeMUi " ~ 




„ Jim* iMAMtwRh 

I tt dnat Iqr tialai, U nagr 
mt nprriiDmta la aiililfiiiK 
~ bnn luadr wjlh tM nunv 

, to a rapurt praamlad Mot* 

tlMaeadHiMd«AHoalBlion,at«KinT«Dtiaaln]St.l4ml>, 
on OMmnlMrlL by lUtur U. Mvlfa, of tba Unittd SWtm 
BoftoMriac Oorpa, a trial baa bma ciTMi cradn oil on 
aoNtnr loada u Kaokulc. Inro, with itmxl unoMM, 
Tbt ima folk>w«i l« to a|>rliikle the miuli* «b>>ii ilry 
wMi «U, «hleb iorma a mm, iireventlne tli» ronualtoD 
of dOKt aDd Iwwplm ooc Iht- wuttr Tbr rifwiiuFnt 
liwan ooina moulitMa, but In iww iDtvrrapttxt by tbe 
oohl woallMr. tht Mod oi oil ul«a la kuowii aa " nsvot 
oir WlMi oil," «bli!b can be d«livri«il at Keoltak 
tar «I.W Mt baml. iu tank load*. A bami of nil wOl 
ae««ra nnltltar rt>a<l too r«^« Umg aii<l U Irrt wMa. 
with a penrtratinu >> inch. Tu p?t ibp bnt r<-«ilt« 
from tlie ttm* of ihr. oil tliu roadbiwl » cTowntNl ta tho 
4*<rat«»r. Unjor MMgn NUgffnitA that for saciily miiI a 
mixture of f^aji tar and rrudii oil will [ioK«il>ly form a 
bafttf>r niatitrial. Th<» fi»itiinatp»l rn*t for trvntinifone 
tuil« of ma4i Vi fp«t wid*- and Inch dwp. Iiirliidlni; 
l»boraiul preparation of tli? mndlwil. Ik tUI 'V 

Tha tlf hUat foive of the L'liitrHl 8Ii>to< niiv)-. at i(> 
luaXilUUlU UU Aairu>t IU. IStlt*. aocurditiK to Ihv report 
• •r tbe Swretarjr uf tlwi Navy, was tiudv tip lu IoIIowh 
First rUM baUleahlpa, -i ; arcoiid clau, t ; armored 
>-rinx.T«. ? : ooaat dafeuM numitom, 6 ; nrmonHl mm, 1. 
!':< > 1' 1 i^miaan, IS; unpn>t«nt»d cralM'rv, .1: gua 
\iii.ku., . dynamila cruiMr, 1 ; torpmlo bnat<. II : vta- 
MiU ol ojd nary, jneladln* rooolton. U Auiillarr 
IHMT! Craic«n>, II : mnvartad ra<-hu, 1!h . revenue 
catianilSi llchthoaM t«nd«ra.4: ronrertcd tuic>. IT; 
oonTertAd ooUlan, iiil>u-»llan'>«<i'. I» Tliln In a 
total of T» In tha NfOlar naw. aitd Vis in the nii«ilUry 
ne«l. or IIW vmmIi In all. tbit flra't was tuaniird by 
M,iai«llltaltd OMO. Tbara ««« 836 volutitn'r oDDeer* 
of all RiadM to MTTlM dnriuc the war : IMI of tbcaa 
Maktof trith tba line awl Wl «mv vtnciiivrf oOeMriL 
TlMMtM BOW andtr eonatraclimi : B llrst clan baitla- 
•hlpa: t BBIMt dabnaa ■imftora ; I truinioK %'rui-i , I 
abaatMd ernlaar: Ifl d«atn>y«r>. 23 loriuMjo bouta: i 
ateal tags ; 1 aubiDarina boat . or wandiipa in all. 

Tba AutoiBobUa Club da Fratke*^ niiiiouiio*4 n ojintxf- 
I It Inn for motor mr aoMBIulalorK to takv plan- iu 
HariB ill April n<>irt. TcitswIII bciuadooii tlwliffof 
ttt« oellB. and on their utefttl ^flelpiify. and aecvHint 
will he lakrii of lh« fiYtiueoey. imporiancv. and faril- 
Ity of operatlona for luainltMiancr,'" and of tlio wrl^^ht 
of thv cell* per caiHU^ity and per output. Bach batt^T)- 
filbtuitted luuit be capatde of (nrnt«)iint; aiufiorc 
liuum when di»char(^i] at 24 aniperiK. without it.t ter 



tainal pmwure droppin); below 8^ voltit. and niuxt not 
■ n tlD kikiynuii 
nvaboamrranr 

; to • ipMilflaa cnrre liot wn>n iK) nnrl 



w«ii^ mora tban til> KiUvnuiimeiL Disrlmrrn teste 
wUfMMWiaJbrllvalMMnarrarjrday. the current twine 



aTtry twan^ minutm j tha lix) anifiere 

will oalylait half a minuta In each cvcl" 'li > 

ImIm IMIowcd br t«a lalQatM* rvpoaa. Wliile ilie^e 
dlMBarilM are lakinf ptoea. tha calls will be k>li«d 
allMt In itnitatioa ot tlMtnatoiaDI tbayara UaMelu 
«a aniinary mad*. Tha daily aharge will be sl*«i for 
a auuUiaam of eifht boon, but aiijr aompetluir uay 
map tbe charge to bia battery wben he like*. The 
•Mn|iM| enmnt will atart at M aoaperea and Rmdually 
MaialMi to tS aainna, Betweao Ibeebam and di> 
intarralMVi 



dlnatwohaara— ownen 

it hattorlM aiajr d a n thwu aiM nmawttaaatraoKtb 
o(tlM«iMUolrl«,bDtaa|ilal«Biaay baeliaaiitd. Oow 
awnk atMtdlMliaiKh witbcMit iolUnc of a •tiadv « 
I ttr tn hooi* will ba laada. Dai 



anpNM Mr wn booi* win ba laada. Danaa t»l« Ium, 
It tEa vottaga «t aaz batttnr drap* bflow aik It wlU ba 
iwaarcdlnBi tliam«alt;aadararlio«raHM«f ta«h 



baayata 



M Hill ba««aiM«nd aawNii mm, m A 
M«eBaimd,aadllMtiitiaMailtaiad •! 



illr aotttaMd aaHl all tht 



till 



worn oat, bat not laager than iBl auMitlii. 

United StAles rol:ilio«it« ((ultlKiat 

m the fnnrth to Im-at the naoin in the Dallad HMtW 
ii»*y.'' *ayii The .Vriay and Navy .Tmirnal. "Site In of 

I. 111)0 tonk dUplac<>iiient. in of eoiiiiMi^ir.- I'rui^^nictloii. 
with her wetted *orf»e« cnp(>t<r,*tl i- !nrhi-!;eil with 
enirlneBOf yiKI tndicateil horw power, hau a itliinle M-rew 
and carries a battery of hIx kuii««- The firwt craU to 
b«ar the luiiue wa« hoilt In l*hila«lelphiH in IM.'l. niter 
the hull deaisn* of i'aptaili K. P. Stockton. I' S. N 
The niaehinery aiid boilen were deKl^HMj by tbe Late 
.loliD Krimioo. an<l built by the well know'n nrni of 
Marrirk & Towne, of t*hila<lelphui. The boll wa> builc 
by .John l^ntthall. who afterward became chief of the 
Hur<«an of Hooiitruptioii and Uepair. ThU ' l*rinceton ' 
waa the Unit vhip tittad with a iBerew pro|M>l1er in the 
navy, and her enet. enmplec« In all reap^yte, wan $l'l'.',- 
4i5. Tbe second of tbe naiiu* waa fitted with enirliiei* 
and >K>iler> dealfrned and built by the venerable i.:iiar{ei, 

II. HiMwell, and if> re^rded an bav-jnc; 'perfortiied re- 
loarkablv well under steam and eaiiviu.' No :i wan 
built at )jo«tuu. lauuclied in l<<Sl. euat a total of $i:iU. 
440. and her engine* were devilled by .loliii Kric?*Hoii. 
her bolleni by I&nialuin F. Inherwoo*!. late chief of the 
Horean of Hteam KtMrlnacriD^. her iiull by .'^auinel H. 
Pook. r S X Tba maeblitari' wan built hv Murray 
4 Haxelhiir>t. of Baltiinon^ Md. Thin entfl wiu far 
from heinit the Hircea* iuitlctp*1ed. and havint; failetl 
to come up to eKi>ectatlon aa a eriilser. was first laid up 
ill ordinary at the .Norfolk navy yard. an>l alierward. 
haviiifc been diveeted of her tiollerfi and mui-hlnery, 
waaaoamiiaaionied at Philadelphia lu aperni^iieni slur,' 
aad neaivlDR alilp. BeutaimiiK here until Itiiil. ih,' 
'Pllaail a a' waa anrveved, eoitdeuiited and »tiM. aikd to 
tba matt diaappeaml frtnu tbe navy lint until IHgili. 
•kaa tba pwaant vaani takea op the name and renewa 
tha faaiaaf Mm blatorie ronrnanCTof tha wodetn Mtrw 
aavf." 



Mlsi l.;|.l,.\Nnil S Mj'i'K.S. 

All wriipUi-ii ;• Ti |.^rl<-l nt lile center of VcHUVian. 
wiii.-h fiirnifil i:i IST.j. iiU'l two cufTciitu of lava, 
'.vii '..'1' uifltT- tiriiii.i. reachtHl the slo|)e» 4>f Mnnle 
S+>iiiiaa. If J-- lh<tii;;tit from the !«c<irineeoiis nature of 
tli« current that the eruption will b« barmlcM. 

Tha huU of the tor^iedo boat daatmyer "llaltey.'* 
built by filiarlna Ut tiaabary ft Cotopany, of MorVta 
lieiKhtK Harlein Rifar, hw bean complated and the 
VM»el will be lauocfaad a* aooo ai the river it free of 
loe. Tha aaiilaiaam wtM andar wav aiwi win lie tdaeed 
ta tba baatatlarit ii laiaaii h td. ii >« e>i>ecied that 
all will !>• ready for the oflalal trial inp hy April i. 

A monotalo 'tli-'Tvatory haii been eres^I,- 1 ntj >!.mt 
Momii,T. :m tilt- Mitr: t iiue Alps, alxMll 5(5 ijiili-s ijnrth 
we!,t .\u',-. 'i'iif ^:iitM>n in about '2 ^t':, lii'-l.-r^ uliove 
MTi-lr'v fl. /LI it nill Vi,. (Niiira'.'It- i ^ .y If 'i'vTni| ih iind 
t<-lejil;i..lif i»-,lll i.liiiT,, u.ii'(iil r.-siill» ^-.ll ii.i iliiui.t 

bei ol>taiard. Tlu* vKtablinbinif of tlit« observatory n I 
tba wpflc «( M. HtaokalbbaliB, who toaadid that at 

Xica. I 

me 

T. 



QgUe a novelty M anadkiDet iDiwiiamiitg coatam 
ii the webbad glara intiDdnaad hy Bmo SMnbaid>ei 
a( Munich. Tbe idea b to tranafbrm tlM banda of th 
•Wiluttiar Into aometillnff like tbe webbed feet of the 
dncb and other awininiini; blr<Ls. with the view of pro. 
inoting npnetl of inntiiMi tlirooeh the water, Wbellier 
IhiM weblwil Klove will l>e of aiiv advantage in that re- 
upeet renuiins to be proved 

Aa ladiutrtal exhlhilioii l< to lir held at DQaaeldorf. 
in IIKI-.V >-lii)ilar i.i tlint vt>ited aith lo much intenal by 
the Iron and ^^Ieel lii-tituie. in 1hm>. The Nortliwecl 
(iroup of iruu and Citeel Mukrrs. Uk Aiaortation of 
(lertunii MetailurKlata. and tbe liUawldarf Anocmtinn 
for Trmie Inleretttn llu^ e coutbiuesi to (?lve importailee 
r-i ill'- v\iii'.iTi 111. f'lr Mhi'ii the luunicipalily wtl! (ur 

lli^ll '11 ,u 1 ... : ll-. > ' VM I ribUle a I^IIIlITiTlli'.- fllil ,i. 

The Wajiiijj ;iiii-.l ha.* ti i w reached $lfni,ilO(l, .u.il this 
I'lnint'Ktlv c.iinrui.n sitim- ri.i.tn.i.l .if >*riwi:ii; i\:.)ir,-r :i 
ciMtilij I 111' t?ri'.i; *.*iiiuir", ■ Iji.'iii.it iviK ti'^liI: iri Mr 
Watuik * wi^iiiiv loi'l 'I'liiiVit' r In :n^; r.iit.rnrfr.lilv |ir"r,. 
vided for, .\cariy 1 :iHI i-.'i'|i:.' -iili-i-rtl....| ti. rlii.'fuii.l 
.\fter the death ot l> lii ^li- Wm Ihu- .m I li-r ■ho :L-iiI>r 
the money to revert to tVihiiubiii L iiivemiiy fur liir 
endi>wiuent of a chair ol lustructioti iu iiiuiitci[>al 
ulTaira. 

■oinatiibig noval in the way of damiattaw atation 
Itmunda bna been aceotiipliahtd hp tta IHiMipn Cen- 
tral CamiNuiy at Yfisilanti. Rotrar hadi and ptaiilii 
have been aimnaed to diaplav a eomet re prw antatton 
o( tha IwUlaabip "Uaina," balll in prn|wrtlonate dl- 
niMMloua, onoHUith tbe aetaal •!««. It la 58 feel in 
>en«tb, 10 faat wlit, and li fnt from the water mark hi 
the lowmateok, thatopaf tliaaia«t« belDic 34 feet from 
the «ro«a4 ThM*afa4 (otniUable kwkiuic kui» and 
the aiaal flinaad pMMiiltBjrliig fmta thainaailieadK 
Mora tbMlIIT.«M pll— 
tiou. 

TTla Btffal Tower, Pari.<, Is put tu a novel use The 
I*arisian nose ts seusltiv*) to everytliiiijr, iiuf the oniiil- 
l,re.«ei!t ri»fli'* s\r\'\ »iie Inh:^ iii'nn' * of lliiit ci'y ,if> imr 
1 i; - p .1- t, . liriMili. i-.irlpMK or ,iilpliur tuiiir-* or liav,- 
th.-ir IpiiiJdiii..'- i-(.v,T.-,l with s,i,it. TIh' (joverniiM'til 
IV in i'.tr:i,-,1 I.. i.li].prt'st li;,. MIeike liuisanr-e and is do- 
111 ir nil I'l \ iiliiiiti.i' w : rk 111 this i-*»iiiteeIlon llich up 
111 til'- h/tTfl liiw.f .,11 <:iirli.rik Is kejit for vkolatori- of 
tlio uiiiiniiiiiv r>-lHCiiit! tu the amoke nnttaiiae, and an 
iiiTi'ti'iiiik- <'iiiii.ney ci^ii t>« apettad maar BtllMaway. 
ioi l Hu rt' I- little dinieulty In loealtBtr H» and Iba nnl- 

Kunce i« pniinptly abated. 

Afirvtelaan tlMtroashfaxe in Cbarloll«ahanr,aaa of 
tbe auburlw of Herlio. (lermaoy. will be found in the 
Bismanik Htrmiue, if tbe pronoaeu improrvtiient m are car. 
ried oot. Tbe atrmit wonia titan lie 300 fei-t wi>le. di>- 
trlbnted aa follow* • In tbe center, a driveway for 
thmnifh traffic ."tS feet wule ; on each side of it. a foot- 
path 11 feet wiile. plantetl with trei's ; then, on one 
shie. an e4pie«>1rlan path 111 feet w>,le and on the other 
side H cycle jiath of the sMiie wiiltli : then a«rain. on 
each side, a strlji of .1 feet with a row of treee ; then, 
near each curb, a driveway of feet for local Inlflc. 
aad laatfar ahtowalkt aaah »M. fael wida.— Oaaler 
relahbehelloiiatighrift MrdMahatlldiM BindlceM. 



piaatf mm aitd In iia aaattme 



A OennaaMnriaa aoBleiBlianry give* aome interest 
Ine dciaib an the aarohfaiB potunuanixa ot tba trooiis 
enK»p-\l in varion ealcbtatad aannalipta. Tlina tiM' 
hiKlieat averaca of diataoeaa marcboa by troapa dnrlnic 
the eaio|iaign of IIM I* to be mdited to the Fyeneh, 
who, on tiui anthonty of Oen. t<»wa], marehetl dally 
on the avernse a dl<t4tnce altahtty eiceedlne K ktlo- 
nietern. In the war of IWe the bivheat avvnitre wae 
that adaiiied by ttie t'ruf«isn8. marviiiiieSJ kllotueter-. 
while durliii: the Krauetvt ienuati war tbe htj;be«t aver- 
mrer were for the (.iertuanM ojiirini; the march on Seduui 
21 kiloiuelers, and for the Kretich lfTio|i« ITi. In the 
cjue of the mounted arm. the re«itird is held by Murat's 
cuvalrv. wbidi marched liOO kiloiiietert in twenty -four 
days (liirtnt; tbe operatiunaof 1IIU6, a daily avera4;«! of 
over 33 kiloiuetera. 

Maaaacliuiaita baa been the llrtt to eetahbah a State 
•aitilarluni for eoiw^unipdves. foniidcl upon the iiriii- 
eiplea of lli« crreat «aiiitnrla In Kiirojte. and a special 
Interedt attaichee to the lirsi rejHirt of tbe itistitutiun. 
particularly as the h'tftslattir*-* of vnw iitUiT State;, are 
to lie asked to create like iiislitii:i n*. 'I'lu' ytsitillir 
physicians of the hospital siiy that it h.^.s Ij,-,'!! a source 
of h^tlfleatioD ami surpriw to sfe how cpitckl^ ainl 
contentedly the patients have udnplcil tlw sipeeial by 
fflenic inetltivls iu4mI f,ir treatment, vix.. altlMiat coo 
stant lire ill the open air, whi*fh*r by walking or reclin- 
liiK on the pianos, and th* Inmrtion of nonriahbig 
fiiiHl The reiiiarkalile rhange Ui tha aapeet of tbaae 
iiaileni* after even a abort eiay at tba htMpiltal at Rat- 
land would eonvlnaetha annteafaal owarvarof the 
ellleaey of tlie treatment npon the gteneeal eondHloD of 
the fHttieiit. They say the DKtfnl effeel of the wiine- 
wliat inililary div<-iplliie is tin liiiiMirttint factor In ae- 
cotaplinhini; at the lioipjliil what wmild lie ahiHxt im- 
■luaailile at hcnne. Tliey Iwiiere it will las nut only a 
beiiellt to btdlvidualH, but an object leaaoqi to thewbnle 
community, to prove the tralaa of INih air and good 
food far not only the anre, hot itm {mvaatta of dli- 



SKLKl Tl.li I DKMri.-K. 

2«aaativo Lozeafes. Ii4k,' I i*iiri''>> i.,rh of |H.iwdered 
s^nna. jaliip m-il >.iju;Hr. aiul titak*' inln it |lu^te with 5 
oiinc*'* of iiiiii.iir.iiil pulp, cut int.i in^fuv,*--' wciirtiin^ 
4K craitiH eactk, and txiat wltb melted chficolaie.— Na- 
tional UrufgW, 

To RaiMva ftatti— A French nwdleal Jmimal iayi 

tliat KntM>4f t^eM'rlhea the followinj; 

Hulplnir. irill 

(llyrenn . . 57S ' 

I'.ir,- .If. t .!■ xcuX , 

Jlij. nn l ,\\>\:.\ u> the warts every day. when the 

latt«r will nhriuk ap and drop off iu cuorae of tame. 

Tbaviitara ibimlii b* ibakM hitom oml— Matloaal 

ItmggM. 

Koaaiyi Snbatltikta — To prefmre a siilistltiiti' for 
koninys from cows' milk, tbe Ap. Ztir icnes the fiilloW" 
Inn dlre«-tintii ; liite^jlie Ifi irraiiiiiie^ i H ounce i of crafw 
silinir iti ;>'i Tisbic eentiiiieters i;l Ihjiil nunceslof water. 
Mix 1 2 i.-riiiiiiiie 1 1** (rrailisl of well ua-lie,l and previe<l 
Ijeer > cit--^! -sith ft! cubic cent iiin-t t-r- (?llti)il otincesi «>l 
cow-" inilk. Mix the t»" li ii :t ii i'hani|iinrne 
Ixjtlle. fill with milk. s:<i]'i.i r ■ u-i . mill k,'- !• fur 
thriH* to fnur davs at a temperature not exceediim IU 

('. (,Vf F.v. ihakini; Inqaaatldr. Tile pr vpa rati on do« 
not keep lontier than four to t*a daya 

Aroiaatic Oacboua. ~ 
(111 of |se|»permlnt 4 draebiua. 

t id of cloven ... 75 

5iaMtic, 41 

CiLscarilla 0 

Clrris root 11 

tlum arable 11^ I 

flalechu i\ 

I.icorice r-xtraef . ... .. 'JO " 

Water, a vutllcti-nt <ni.siitit\. 
Itoil the solul ilniirs alurh slioolil h,- III IsjU'dercl 

form, until a paaty UMue is nbtamed. then add lite 
iii|ii.ii>'. aads wfaaaaooMto a proper eouiiitcoq 
or ron intotbadMbadilHandabapek— Matloaall 

k-n' 

Paper Barometers. — 

1. < ■^>pper t liliiride | part. 

Nickel oxide s '* 

Tobalt chloride 4 

(ielalm HO •> 

Distilled wattr, MW " 

j (Vilxalt chloilda I " 

■ ielailii to *' 

Distilled watar. , iH •■ 

3 ( upper chloride, I '• 

ttelaiin..... 10 - 

Water. ino •■ 

FafMT saturaletl with t Iweoiiics ureen In dry weather: 

with blue; with ^, yellow. In wet Weather the 
|i>ii|H>rs are colorlciu. — Natiunal r>rii|ff»lst. 

Nicotine la Tobacco tonka.— To deUMMwIrala the 
ptMeuee of nicotine In tobacco (looke. KiNltag aM • 
bottle half full of water readend taioily aaid wttb aol- 

pliMrii- i,i iil : iivu tuli,*^ |».. thoKiuh the itappar, one 
dippiiii: iiitu the rlul,l, anil liavioL' n ci|»r inacrteil in 
the li|>|ier etid 1 t hroutrh lie' ot her. much Hbovter tniw. 
the assi^iiiul draws the eiiinke ill tile ordinary way of 
smokiuFT. Wl>eii a |)ortloii uf the cit^ir is eonsuiiied. ii 
few drops of Uayer'a rtageiii are added to the llipiid. 
■n which a cutdoiia precipitate is produced In tlie 
praaenee of nicHstlne. Fortbrr evidence of nicotlue 
nay Iki obtained by rendering tlie aolntlon alkaline 
with aoda and distilling. The idea that a pIcoUiM 
luua, and not nicotine, eauaaa Uie reaclloaa dcacrlbed 
it not borne out fay thU eiperiinant. Prerioai invaeti- 
tcutlons hy the autluir als<i show that tohaeeo aaiolca 
•.iiiitalna a relatively \t\x^ proportion of nicotine, and 
never luore tlian a very smiill proportion of pieoUna 
ba»e — Chein Ztc . Uxvili "ic, 

Oiaaaiaf Levaea. — Mictln- L.',^^^ uarniiif; ns to the 
care neeesaary for the pri it^-i't iuii <.f lenses atrnliist 
injury in cleatiiii,,' iJliL-is iv n i-uti.p.^rat i v fix witt 
sunstance, and tin- lliji- iliist il(-{>i.«:r..<l rruni the 
alliioaphere e<i:i,ivl-. iiii'itly 'I liiliiute ixrninv of 
sand, at least uiu- nnil ii li,-*J( tints ji- li,,ril 

IflllSS. I iptical IJ-IL^--^ 1> SllftlT tJlJlll iiril.iK,ry wijuluvr 

iclftss, and to till- nil p, rvioliri,,' il, |ii..|t uf ilu-t nr.- 
iliii' itiii"t uf the Ki-rmi-iu'v iin.l i'iiti-i't|i;i.|if iii-;,.ri.:>ni 
lini, uf '..•11-1 » \iiy ii.iit.tiiil I... Ill 1,1 tin- pri-.-i-v. u( 

cleatitui; ttiM-t. t Iterefi ir,'. l"- fn--- Iruij dii-t. and |Mia- 
•eea Otller reqii|,ite (iiittliri,'- I'lr^t .iiiiuri,.- these I* a 
capacity f-ir rr-i:j.n iui: LTeii-f 1.,-nther i* Ireiplenttv 
reeommeliili-'l fi-r iilfiiriiiiL' u'las^. <'viif,-i.kliy Ha>li 
leather . hut il i^ v<-rv lui.iiiitiilili'. lu, it iir«>s imr i%>- 
uiove Kn'ii>,-, lint iii.-vy s- iiiiftini,-., iliiMn.ir it Well 
washed cilt.m r'uth^ thirikv t.\r luur,- s iitnlile. 
l.tnen espt.-iiilty Iiil* the prup, rty uf retiiovlni: dirt 
and gre-asr f/ulii k^iv-s, hut it i* illllii-illt to rlrnii i-lose 
up to the mount witii ,-« i-Jt-iti, iittd for tins piirtM,se 
pith Is most suitable Tli- li,-i varieties of pith are 
obtained fr^ini rtl»hes, to,- -Miitl.i«-er. or the elder tree. 
For cleaning larire lenses eio-iilar piecee <>f pith are 
tflursl side by side on a piece uf cork, ami this sfieeiea 
of brush is piLssed over the surface of the lens without 
t<Ki mucli pressure. The author warns ajfainat the 
use of any polishing powder , if dirt cannot be Ve- 
moved by riihbiu|r, liquids must not lie iiaed wbicdl 
are llatile tu attack the glass. Kv«>ii wafer Imm aoiue 
effect, as 14 w'ell kn<iwii. and shoiiKI he us«<4i sparingly. 
Anions litiuids adiiilsslhle for tb,- removal of irretue 
are mentioned alcohol, ether, and oil nf tiirtie-tifliK*. 
The latter we mtist say we reifarxl as di-tinc(Iy ol,- 
je<'tiutiable from its well known dlsititein'HI injr action 
on glaaa. Maulfeatiy, from the risk- well knoan tn 
onticiaiM which are here pointeil out. we would aay 
that a prime element in tlie care of lenses is to pianl 
thetn a* fully aa practicable from lie<,ounnc dirty. This 
l« more eapeelAlly Important iii the eas,- of inicrosco|ii,* 
ot>|eetlvea. The lenaef rlMmld never b,^ tonche,l with 
the Angera, the objective afaoold Ih> put away in lis 
itaae wben not In nae. and stray part icio, uf dust w inch 
may fall 00 the back lena reinovol hy hichtlv brush- 
ing with a eainel'a tmir bru»h, wliu'li brush sbonM be 
kept in aekwe boiao a* to uccuniulnie no aopply ol 
diiat itedf. Japaneee |ia|>er is pndjablv the beet ant' 
tetial with whieli to nuuove llaida fnm ianaanina 
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THE PARIS CYCI.K AM> AHlNiMOBILK 

KxtinnTi(»N 

AMdXO tb«> int«r«i>1ir)fl: cihlbltt) or tlie r<H*«iit Sulon 
Ua Cwclm mt I'AiltomnbUp ftt l*arU.,tli4'r<* wan a iricv 
cle pHAHoii in whk'li th** iiio<or Aclr^l M>lflv iifKni ihe^ 
front wlvfH. whicli wjih Imtli ii <lrivtiit; uid ^It^rrin^ 
one The uriiriimltly of ilitH veliivk*. wbirli wu rx 
liiblteO by the llarlu vdtablltihiiienl, rcsicics in llii^ 



nne thufi but two r»aru to b« iDMieuvorod -o«i<> by HaimI 
fft BU*crti>B Atiil the nther by foot (or ctwikicinic f-in**-!!. 
»>t<(f>|imrt*. Aiid Mcthitr h|mjii \U9 brake. Hv nililhtie to 
I he ve)]r4'l«< n iLierhatiical i'tiaiiirv of ti|i#HHl, It w<i(i|i.| Ih* 

tMtf>ible- to abcejoj tiu> icraUieut with two |»4T>uni4 a* u 
uaU. 

Ill tilt* «I»niaia of uatoaiobile varrlaim— umI bjr tbiN 
nv uticlvrstand vehielni of wbieh tlM^ wriKht rXcredn 
haJf a C<in— we bava l*« oovpIIm* to call alleutiou lu. 




Fl«. I -TIIK lllTRTr (iAS*)M>K J'HAKl'oN. 



method of axrtiiariiiir thin whr«*t the axlr of which 
alwaytt rfttintn* |tiirallfl with lhat of thi* hhiil wht^l;* 
twhieh art^>>iiuiil> *.iarnVr<<. while the* whrcl liirtiitaniuiiil 
It* iisi> of rcvnhitMMi hi c»nJc>r lo |»i*riiiil of !>t<>(*rin); lb<- 
citrriiL^*. Kiii'h a rvsiiK ot>luiuiKl vrrv »iiii|»ly by n 
ball and wxkrt }uHit. wfiirh, lUdiiiitcd ii|Htn the nx\v. 
wrvnt lut a(>ivut tulhc hub of IIm> whi^'l, wbieh i» itM'lf 
fHititrollt*U by a fork and a »tt^rint; |i*v«r. A icr<H»vr 
fnriiKH] ill thi> huh. ainl Into which litu ii ki»y iikotiiiti**! 
upon Iho whr4*t, aMur<u a rarryln^r nlMii(t(t< Ihu )air4>r 
liy thi) axh* 4)i>«piti> tho ribltc|iiiry of th*< iikhiiitHik, 
ijiicb ft RVRtp^ui otnhl not \» r«*coniiii#'lii)*^t for li»>nvr 
Cttrrbiffm or for thoM< niimiiitcnt a b)Kb "i***^'!- ^''^t it 
appe*r« to bv ai1>i|»ttHl fur hicbt velilcif*'. nii'l •eetu^ 
furnlvb an elvuntni uimI ttliiipU* <*uhu(oii of tli** <|Me«>fion 
of Ibe MiUfte wbeelml uioliv«' for« carrla;:**. Th«* iruuM- 
iDiwIoo of tb« iDutiuu of tli« luutor to the axle of llit- 



cx<ff>t. fM^rbaiis. eprtalii fnteretttini; tralativn with a 
vi4*w In tfirir tihii)ihl}fnti«ifi or i'«invfiiirure of luiuirii 
vrriiii;. Thuv for example, the IVujf<*i»t curriap^^, tin* 
Itishtini; tif whi<<b hiu <U>iii* up to th<* prrncnl rx 
I'lu-^ivrrv by iiirrtiii-l*'^«*iiCT'. an- bctcinninff tu rrcrivt* 
tb«> <'h*<*trir hi^rlit. Ihr ijuiurMHU aiivaiitaKOM n( whirli 
I itnt iR-ootuiiiiT luiiri! aiul inorr a|>pri»ciai(HL, wliitr at th«' 
MiuiM tiiiu* ItK iiirNmvrnliMknii am 4llB*piM*annK tbri>ut;h 
iiii|)ri>r4>iiM>iitM aod a bcttrr underntAhiiuiff of ii auh>ii)iC 

ihiMP WtH> IIMt It. 

t Vrtatn iiuiimfA«*ti)ri>r» an' tryiiifc likK^wjAif 1oi«iip|»rmM> 
th«< ctH»linfC nf tbf ovIiiKlcr l*y « rlreiilatknn uf w:it«»r, 
Willi a vtew to niiiipfiryliiK the cainuK** and llithteiitnir 
It. Hi.»iui- farlhlHle tbi* oiw^bnir by an ri»erir»*Iir v^'ttll 
lattoii obtained l>y iiH'anc of a r>nmll fan whM'h i^ actu- 
utcM] by tlH* motor tuuoh thr UH»rv quiekly in pro- 
|M»rtioti na the lalt«r revo1v«« with fcrrater ii|Mml. 



frrtnbi nifw nyrtunu thin u broufcht about bj ibp 
of t>AUnn*d inoinrK. a> in thff T«hld<i «vbibit«i| tw xht. 
SnrMt^'* d«<* Mot4*iirit Itobron et HnlM^. ThtiitiaUir a 
thtft cnrruitf«> r<Miol»tA 4>l twnwrttcal four-|i«rtod (rriu^ 
tU'r>, tbe eyrlen of which lafi ^> an to friv« om Biitn^ 
hopulHioii to parh revoluiiiiri of the aite. Tbe t^pin 
MHMi of thf (U'ttMiAiitiif iiilxturt^ !•> |>rT.NlaiHiit for taeti 
c>lin<bfr bflwt^n two |»|htoti» »hloh move m up{qK«e 
dirvctiuiiN and tlMi» baliincv ihv'ir vibraliuj^ amkui. it, 
lb«*M* luotofTi tite rarburftiT h HnpiirnuNHl atxl nftW^ 
bv a inrrbaniL'al dltttributer wbirli mmiiurpi auil for 
ui«heii the nuantily ut frAM>][ut^ nrcewiary fnr carli •! 
phMiou. Tlie (*a|tai'ity of the cariitra of thf iliitr|l>uirf 
rmdrni iiutKtH»iblr the um* of an exri*i«i of Haiti, b!.] 
cs»n«<M|Uc-iitly an cxn^Ki-ratrtl rarburatinn «rcoiu|i«i,b,] 
with ail i>ii>c«f.iva' output, an Uti'otnpli>l*' eonik'Uiim 
and a thsatfriTabl** iiilnr. Ti)«* luoior, nlwHt* in tjf»t^ 
tion ii|ton the iirrv«t«'il ruiruvv', Minn wulioot tMat 
otlor, iir iMirrrplibli* vjt»rHtl<Hi, 

A»idM froiu thfM< pariiriilar arrnnfreitiefita, «e 
nothiii|C that iiiMritv^t »|>»h*uiI d»*M!rlpi^Mi. Tlie itiitjiiMt 
o| thi* iMan(ifai>lur^r)i wImim* rt'pucjiiinii In ikiw nuii 
lit-h^d Ui Ihf nutonMibil** World exhil'it«*d benuiiliiJuij 
coliilortaltU* V4*hlrle« of w hnrb a «• uloi;iuiii h iir< kaarr 
to !>«• iiiiide,. but (hi- inipruvi<nH*ntM in ubirh rvlal* i*^ 
pt^ially to deiullo <>f eon'-lniction and HtM-'ondan' luodi 
hfutiont) that It out of ibf M?ope uf our arttr^ !■> d»- 

rp to tlie preiH*tit wc hare invutioited (caM^JIne^r 
riaice* only. and. until a itew order ol thiiiip, cmoIh,^ 
will reieii u|>oii the mail, with the exphwiou iiiulw ^ 
exrctiti%'e [hiWit, for the Salon ineludiMi Imt ucir •l««at 
rarriaice, and tlie merit* of thb ne were anableto«(l- 
niatv for want <tf nafflcienc data. 

Hut, althoiiKb traAollne is ipiivn of tb« rukd. ud 
«|m* uridi)>put«^l iiuei'ii upon ib» bit;hway. It oui^t i*i 
pr^iuire to dirldv It* muuv with a youi'iic rival la tlir 
»trtH'l« of elll4>h. and thi» rival, which tt* eavtrMtj, 
MH'iiM' a* If It niUNt vU'tor»i^u»>)y »u»l4iUi il* riaiiia, 
altlM>uiEh it* rt-pret^ntatlv*?* ar^ not yet very iihouwom 
In the Naloni' du t'yek et de rAuioinobib*. Vo to ibc 
prHttfitt. the prlNi*l|idil Idea of luaiiufaetureni of *lwih( 
earriaireH ba» bren |o rreate the eleetrie liiwk. of wfcrfi 
hirve uul|>ii(i» are certain, hul of which the rcciiiiittic 
difllrullieB are trreat. Neeinir (be Itiintv iiu(MMetl ii|i«q 
the rereiplB b^ the veiy italure of (he auplinutm. 
Now. the fart t« not In be diitiriiii^d tlmt, altlKiii|r>> thf 
elfctric hnek hay ait a^^ured future, ilv tirffteni u Mtll 
<ptitr prei'artciaa. TIh- roiuttrtilioii of )NM d*nii«i- 
klrutcHl that an expii>itution of eirrtrir hark* ran iwkr 
iKith endii lueet or realize hfiii('»t prolltM oiilrtmna- 
ditioit of beiiiir ^it up iiiKin a \nr^p pcaIi'. "tlx* birwl 
hi^rm*. thi> pleasure earntuce, t>r tliv iMiMni'M |M;iu^na it* 
H<A have to uudrr|fOMiM)ri<re minoiiklei-xu:i't>r)r«s mal. 
in our opinion, art* capable 4if more rjihlly leoihc 
ttietu»elv«<ii to a nnm' Imiui'dlately reiiiiiiM'rn'ilt'f vtili- 
xatioD. ThlH wa** underMood iiy iIip iiuijortiy of thr 
iuanurac(urer» wUt*e vehkl«t» ttirured at (be kA 





Pm, aL-MK8.SRa HorgCRT. GAUt'IN Ac Si iUV BKS 
KLECTRIt; PLEASLKB t.'AKKiAtiK. 





Fio. -i.-THE HIKKK KI.K^TRIt; l>HAET<>N. 



Fio. Si-THR COt.UUBIA KLKCTRXC VHAKTnS. 



drivluie wheel in elTtteieil thnnich like iiiteniieihuiu of a 
belt and •tretrhpr r<(>iitrol|«tl by the tiedal. On a 
lionual run the Ik^lt if. aluayp laiit, and the petin) in 
rainetl t»y lueantt of a «orini; nf whteli |he tension a« 
pureH fnifttf'ifiiit ailht>(.|Mn. rpmi bi'ttniii; 'uitoii lh«* 
p«dal, onn loriM>nit the iM-lr. «hri*h rntt tliMi <^hile and 
iM^rinit of all deeref« ttt t<|H^*d rt-<htettoii. Cpon fur 
iher preMiire. the belt U thoroiijfhly Immfited for » 
Ntoppiufi*. nnd upon fiirth*-i pre-">i]rt>, iht* t^eiJal 
Jn actlDij brakeit thAt aet api>n th« bind whe4'|i«. There 



I Hher* are nruiteiit to Inereave the radiiitjiiir 4H»(diiiir 
»urfae«<*anil plao«>1he nnvtor hi the current of aircautieil 
by the iitnt Inn of the vehicle. Should Nueh teutativra 
emuned with vueeeH* <aud it Id to 1mi h<k|>eil lliat 
iIm'V tuny the t;a«rdine autamobilc carriatC*^ wdl by 
this fa«-i have luaile an iiufmrtaiit pro«rT»**»- 

A ■■other ikroicron iirt li*«« iiu|M»rtaui in the way of real 
iraiinn i« the hMppreii»jnn oir at lea«t tlie nilnctinni of 
(Ih* vilir;il ioiiH priKbieed by the iiM>tnr whih* runnlliic, 
and e(i|iecjuliy during the x'topiMigv' of tbo i.*«rrl«c«^ lii 



tJ^^lou. We iikuy mention |iari»cubirly [*?*,,*?5lf 
phaeton with niotire fon'-carriaKet Fiff- Ti eilifw''"".' 

! M. Mildtt and ockunlrtieted wiOi a view to 
Ihe deMderutft of nueh auiateur* a* wbli * ''*f*'[ 

j iKtundt cjimaire at a low price (tWOy. and oiie llm' 

. he run idii'ikplv. m»v. a« lu t)ii» pai«e. iit an ''*f''J^ , 
nixtv wilt* a iJax tiiehi^ive of the reelianeintr Tj 

i tery. Thin vehlrln niav Im> *?oii«ldered **« *"* * 
iibaetoh In whieh tlw hnrM- In ^rplal•*^l * i 
forv carrittice. Thiii Jattvr con«u>t4 of a »n'K"' 
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tlhat sttpfMVta a disk from whtch mr*i iimip«iiii#<il tht* 
luotonun thnnlMittorlM of AciMiniulAtoni i*1 dv^ elv- 
iimiUMwIk. The dtfilt rrTf>lvMi bi*twi^ii vif^Ut nill^m 
iiiouiiUnJ upon thi« friiiit of tb^ ivlili'lc Alkil rvrclVM ito 
dinyrtliin thmiiffh* iloiihlp hftr lUtH) U|M)n it l>y iiiiMin» 
uf four u|>ritclita. Th«< l>HtU!>ry, ut 1$ PuliutMi avvti- 
■iiiilatnn of tlt« ty|M* Hi., u of 15 AitiiivrevlKHir aud 
fiinkUliM All c>IT«M<trvr vl^tmuHkthve funw of 9s voltn, 
SAV 8'4^ kik>wiktE«-li«Mir U ttL'tuat*** » luotur wrln of 
frtiiii -Vm (o fl»W »nU» lUiil at'lualtfo Oh* front whrrl 
(ltruui:h a f:«*ariuf; uud tiiakfn rrvolutjuUM a 

luiiiule for ttif iionual siH'ed of 9 luiJrH an lM>ur. 

Th« eoicibiikatur. wbich is arraugvtl uaiier the wat^ 
t« cMJUlmlInt by a lever plnoed at tbe> iiutu within rnacb 
uf the tlrivtr'* ri^lil haiul. It acln In Irariik^ the b*t 
U^rit» alwaya Aoiipli.'d in inision. The »tan in ntail«> in 
two additionjU rmutaiuwa mte'r|>cMH>d in rimiit with 
lliR luotor; tb*^ M>^nnd HpMM) tm iiiadn by i»buritmte oriM ; 
uf thn rtiMMitatJt; and tbi> third uh» nonual i>|>^«h)) in ' 
■haudns thr M*<^und r«#i»tAni.*«. A fourth fti>4*»Hl <I1l^ 
uiiliM an hour) Id (>bttthM>d by plarliiK a rMtutaiio^ in 
iSvriVHlion u|Ktn th» ihdu<*tonL thu« diiuUiMiiiit: (be 
(»xritatii>ii and iner«<ai)iuK ▼^•loclty of (hi* motor, but 
at the 4>x|KML*v uf ibif n*iid«rli»K- 

A MMiieuveriuic <d th^ \tnck of the <y>iabiiitttor pro- 
flucvM kurc««iiiv«iy a runuinic baekward aud a runuiuR 
r<»rw»rd- A pt^l«l »t-r%'eM to break the* L'urrwil for a 
■luwlnK up. whilt! a oeooiid pedai breaks lh« current 
and AcliMitetfA iucchanit-*al baud brakn lliat acts u^kju 
Liullfys luuuntrd u|khi the hiud wherL*. ArrordiuK to 
If. (jreffr, the iuveutor and tuanulndarer, tbu pbaetoo 



If th4i AarTui^4t. whirb haii a plMuttUK a0|>*^'t. re»|M>i]ds | 
t<» tb<n lH>pt* of tin htx'Pfltiira, it a'iil doubtlentv o|wa Opl 
an »ra of rici-trir toiirhkic. uttb the ilc^ elupUM*nl } 

of wiirku fur dl>tributinf[ ctr^-lrir i-ucivy. Hud With tin* 
kmic tn|Hi that iht? vvhirli* |M^riuit of making'. on« 
wlllMKin liH able to itiid»>tt-i(kp a tour uf l->aju-i- with- 
out any fear of Imf In^ to l\- t** tur want ol a current. 

Th*- iftectru' back wa« rvprvMtnii'd by th« (^umpa^uH* 
Ut^i»^lv> de« Voiturefr l::i4*ctroiiiuh|ii*«, wboMt vrbirlcM 
«UI form Ibe Bubjecl uf u »|M*ctal arttcl<f ut minum tiUMi 
ill [be futurr. 

Finally, it only retuaink to lueiilinu two plea«urt* car 
riat^ of AtuvriciMii origin, uue uf nbiL'b, the Klk*»r 
pbartutj <l*ig-. 4\. wan eihibiltHl by the (.'oiu|Hk|Ciil<« • 
I'AutoinubiJe. aud tbir utiier of whieb, the Columbia 
phaeton <Fii;. A|. allbau(;li not reprmrnle^l at the Sulttii. | 
u fretiuently tu be M*i*n ufion the htrertM of l'arl». We , 
have MM y«!t t4Kt (i*w pr»^iMt data lu to the iierfuruiancvB t 
of th<^ vrbirUw to i^nruilt uk to |mm juiJirmenl U|h>ii 
thrni, aiMl eftpt-cially lu Ut>tilut» a iMiiupariwiii brluedi 
thpiu {that wUI Ui IlHt work ut future t'<iiiiiM.*iiliuii»|. 
but we And in them tb«> proofH of a Uiiidablr einulatiun 
l>t«tW4ten Fntnch and Aiimrican iuaiiufni'tunT»uf whudi 
the F«[H>*.itkou of I1HN» all! ivrtAinty mark the m]M*ei^. 

For the at^ov** particular* and lb« illuatratMMu wa 
ar« iiid«bt«d to l^a Natun*. 



A NEW FLYI.XtJ MACIIINF. 

In spiC4t of all failurM, in »pite of nnuieroiiii iui«liAp«, 
luauy mindii are still ondi^avaring, thiMirittlratly or prac 



8LBBP. AND WHAT IT lH)eS FOR UR 

A i«HiKFbut *>triklnirHtntc-nirni of ih>* fiinc<t4»n» and 
rurtiii\> vnliie uf oUn'p in irivi-ii by l>f, Kwafi iti hit 
Ti^iil Har«eiau tt^'ture. VVe Ktve helun Mev«<ral of th* 
mu*>r iiiierefiiiii: (Nkrai^rapliK Of tlxi nlwuluir n<<<M!«- 
»ity fur hI4h<p a* Uuliu^uiahed fmui tuvn rent. Dr. 
Kwari i>ayH : 

*' Nu Aiuount uf Niiuple re»t u( the body can do duljr 
for Bleefi. Tliuuf^li mrre re|N»fM' may partly vatufy tlwr 
ueeda of our vetretaiive hie. »U*ep aJotie. that pri>loi]iiil 
ttk*fp wbkh the |M<et ba-« hk>'iti-il U> ik.ilh, vaii niak« 
good the wear ami tear of tlw liigher nervoiu eeiilcra. 
. . . . It i» the pririlf^ uf some to command »leep 
at any muaient. I>ut it in pndiably exfVptiooaJ tt> rom- 
binff this fiicility with that o4 mi'iainutii awake at will 
— a dan^fv^tu* [iowi»r wh4>n it m abuM^t. Some iM m nniM 
tki« op(>«(*>it*> |H*culiariry hImI ar«' »ub^i*cl tn the luvinci- 
b)i»di^ire Utr hUvp a't»<r a detliuie exiteiMhtiin* nf nefr# 
etieriry. Ky ihi<> ibey ar** pruieci'-d afirAiiiAi exhaua- 
Hon. lnl»'m*iiii(; phyMHtluiclnil hpeculatiuiiw. aiHl M>ii»e 
prartlcal rMi(|un»> al^o. arc niL'v^ted by the n;*- 
nMirkabIt* relief and fre-litie»N whieli lliev derive from 
pven A v^ry *hort |ieri<Hl uf olrep. Murli ln^nere|Milr 
cannot luive takm pUi«e duriiiu tbuM' lew niinate^of 
profound Hieep wblrli will rentore a Ja<led man to full 
activity. The ei>eri:> which he !>ubM'i]uen( ly devrlofn 
must liave been there wbeu lie fell aaleep, >el it was 
unavailable. It is therefuri* clear that I hvM? brief and 
irresistible sluiiitien are eK;<eiiIially dtflerent from tl»e 
long sirrp ul tbe ni|chl, omJ tluit we uii|;ht turn both 




BlITTBX«TEnT'S PLYINd-MACUINE IN MID AlH. 



I« capable of ruiiQlnff froui 3A to 4'i lulles a\M»i a lerel 
wtthout rrrbariciur An Its welffhc umler a load is 990 
|»unds (of which 3IN) are for tl»e two |iai«*»*ii(rersi. the 
carnair* to he elTectcKl would be about •'Hi tott* luile. 
and in* oorreMpcmdiNK electric extieudilun:' al>out ^TiU 
waU«-hoar |wr ton mile. Th»e (h,'iiret< Atfrw *>ry 
well with tJmsa furnished by the oumpetltlon of 
haek>. 

It is in an <tntir»ly diffffrimt order of ideu5 thai have 
been studied the pkmannt carria^os exhibite<l by the 
SocH*t4^4leH Volturcts El«y>tnqui'set Accumulateur?. svv- 
Uiu H. a. H. (lViU<|Uf»t. Uarein & Schirre), a s|>ei'iuieti 
ut wbleli Is tthown lu Fltf 3 by way of ezatuple. Tlie-<e 
jil^lit vebich-i. are de«lirii4H| for lon^f tri|». say of « 
inile^, u|K>n ine«llam ri>ad». Tlio aoruinnlator^ used 
llierein are of M H|»ecial tytte cnncprninn whieh tlir in- 
ventors are at prewut retloeut, but the mystery alxml 
which will, if we are properly inf*»rii*«*d. ceam* at the 
niiDp«tilM>n of accumuLalorA In April iM>xt. The |ir 
rtillarlty of the elertrio system n| the H O. H. car 
natftw midM in the ntutor with two liiduceil winiliutrs. 
with aneiiual bobbins, of whkh the iiuiut»er of spirals 
lo «a<*h of them is such that tlic elect nuiiut i ve forcM 
devNopMlat every instant shall be refiH-cttvely |ir<i»|Mkr- 
tioaal to t)H) iiuinher* and 3. The ciiiiibinator |ier 
luits of succpasivrly couplini; the two liiduee^l ^M.^bllll^fc 
ID tension, M«|Hkrntely or in on|>(>sitiun. fur tcnsdually 
IbCffv&sltiir *pt*eds, r«)prv»rnteil rr«i>eclively by 5 + 't, 
S, and r^—^-'J. r|M>n staxtinic, the coniblnab>r intru- 
ilorw into the ctrrutt resistaikces that are aflcrwtird 
HtjiprcMted. Th«< cuinblnathMi of the two wiinhiiKM 
(ennils tti leavluu nil the ju'cumulators in tension 
aitd uf thus diM:liar|(bit( theiu vtiually. 



ticell^'. tn solve the problem of artiQcial Ulieht. Tl»e 
diri;;ihle ImlhKiii anu the flyini; machine are CMJtitriv- 
ancM^ which, to a certain extent, supplement each 
other. Huth methods of flying arc still in a Hlate of de~ 
velopmeni but thetim* has iw-tscd when all atteiiipiN 
at flyinfc Are sneerr^t at and dert^hil. In the la^t few 
d«'Cifci)M the art <if flying has 4lrvelo|ie<l so prudit;i*>uslv 
ani] luu niado such astonlshln^r pr»|fTi^, that at no 
di^AUt day till* prarticAl Ardutinn of this pr<ibleiu 
uiav tie eiiM>4't»Hl, The tieniian tCoverniuent lias taken 
»uch interest in this matter <d aeruil luivitratinn that 
it has approprlatetl t^i.OQ) for ex|>erimpnt» with Oh* 
diriirible airship of t.Vmnt von i^'P|ielln. 

KoIU>w|iii; hi the f>H)tite|t*( of former tnve*>ti|cator«. 
many hiventont are now eiiirai.'rd In coll^tructllltf ttyltiic 
apparatus wilh'Kit the u«e of ImIIuihis. Tbe aeronaut, 
in unler to fly with *iivU an ap|»aratun. runs down an 
iiiclineil plane, and the Air. as it irathem beneath the 
wiiifT*. lifts him and carries him on. Hii1IeiiMte>dt*n ap- 
fiaratus, which is at present beiiiff u^ed hi Zehleinlorf. 
near llerlin. is operateil id a like manner. The Wiiiipt 
of this contrivance during AikIiI reiiiAln iierfectly Hal. 
aiMl do not become concave. Ilutteiistent claims tliat 
tlHt pnessunt on the fr^mt |Kirt ions of concave winpt. 
when the aeronaut is iiioviiik at a hifsh rale of s|>eeil. is 
so rNkt that the apparatus w ill Ix* uixw-t. It will be 
reiiieiuhereil that I.Uienthal, not loni; ai?u. was killrnl 
by the oveMurniiiic of his apimratus in mid air. — llliii 
trirte Zeituiiic. 

A IdBdoa optician now leinN mierrMmfM* nh)fels 
under (tuiuewhar llie HatiieeulidilltUM am |H'rtMHM' ubtain 
books frum a leiidiup library. 



the alwrt aud the loiit; sjeep tu separate thera|ieutic 
accuunl. . . . 

"The varii^us de^ees of sleep raiitft* frtun cotoa, 
where h<tth the nerve celb and the cunductint; fibers 
are alwulutcly iin|tervio«is. t«» the liirht sleep of thos« 
whose irritable and nuick nene pmtoplasm is iuinie- 
dintely thr<iwn by the touch of a feather nr by tha 
slii;hti*st MHind into that stAte which means open cotk* 
iluctinn and full corisci«»usness. The disorxlered cere- 
bration of delirium an<l of tireiinis nhun»t sniurcstsa 
|KMu.ibUity tlwt onlerly duninunu'atinns may imrs b*^ 
tween Inral trrou)iii of cell*. aii«l thuuiigrht perhaim ex* 
plain tlu) (Ziiotl ctHinsel which is bretf of rhe nttfht. 
Rut these Inrubattnns wonhl l>e merely Itr-al »«ltltii|C« 
of the balanci* <4 tike ilay lietweeii cell* dixlpliifteij to 
collalHjratloit, autl wonld'lH> during ^otJ'^l *>le<ep iuca|i«- 
ble of a u-nle difTuslun TbnHiuhuitt the nietital sphere. 

"Sleep then wuuld Keeiii to have two ufllceti. Iiotb 
fuiniled ill the lutipf i-le'-p uf the lilcht which it ts our 
u»ual eiideaviir to ••<<cnre U^t our |iiilientM. vi£ . that uf 
favortnt; t tie slow anabutie chaiii.'e* uf reimir and tlmt 
of interrupthii; con'^i<Hi*iieMi by uiK*ouplin(; the chain 
uf tieuruns or cunreivnbly b> relnxiiii; prutuplaunit? 
tension or tone. This relief of tension i-i, it woiiMseem, 
the only office i>erformeil by tlie shorter s[ielh of sleeps, 
and therefore the two furni.< of sleep sugiEcst two 
thcratteittic objects. . . . 

" Tne systeiiiatie prolonfcat i<Mt <>' sliHMt fortherur«* 
of dUeaw* is one of our <r|i[inrtnnillM* lilthertu little 
□sefl. . , . 

" In varlmis nerviMUuffei-iUHie, Inrlinlliiic the mental. 
Its r«'ns>we«l fruil. cuiiilniievl with Niiitab|e inetlHHU of 
le^iit|C.Uil|rht lead loeneuura^iiiieteaulls^ Hetler suited 
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ihf -iH'di-r i.ik>' X\tv \\^Ul lii-tiillii" nt.t ).«f food 

linn, •^hitft '•)t'»'|< III Ihf das iii«v it^ i-^m-hIuU to U»e 
nirt* of iiCM-turiml inrH'iiini» <iMr icro^iikK wmklth io 
hyiHintiew wwruiilK H tn ir ^\ MmahJ*- nj^rnt may 

jft f'Mind which tii 'liu' i|ir.'r:i m v»ouH iinni^^ti-r to 
ill** ln-ttUh of lUf ,\H'.t tiHirlit ctmimnnd tlii* 

loiur> of nlfff ■ ,1'. any u|>|K>rtuuL> liiu*? for tbf convcn 
lif the w-irfciT. 
' IVniy r.-.t .vs Ik t^ysttnnntjf tliorapfotii? tuffut h*>t 
li'ii^* (iiiiiiii Its |i!;trN- lit .-ur niMilviri trivitui^Dl f*jf p»- 
lii-uts wliuTi; '.*i-uki:i*--v ul-.M:.', II. I II.' of lurdlcJil 
.i.ls-i.^-. wnnlil iM.r IV.. .-.riii(i. II. .1 r . t/ik." hilhiMr ljt*vU. 

, . |r ■ iru'i :ioiii<-.. : . <l> .1 ii>>' .it utruix uii CHM-ntial 
imrt t-r III.' W. if .Miti-.'(.-il \rU\\ ' I. 11 It-- ]ui**.t strikiii;; iu- 
■-•-■it.rf ,H th:i.r i.r i't-' i.p. h rtiro for plIllJl^m. 

V, i: : :■[•] V. t ! i i i ] . i I . '■,.\-f\:T \. .^il - IllL*. -Hrpf IV ri'plaiSfHl U-' 

f. ir.Mirn . 11 i-i I • pr.'i IjJT tllUlKUlur 

toward lh»* prliiolpk* of p!iy*io»<iij:leAl rmt,** 

m . — ■ 

THK ETHICS (iF THE BAHYI.OMANS AXI> 
AS.SYRIAXS." 

Is cnntrii»t tn tlw IveyptUiM. of whrim vcmi h«Vf 
JiiBt licnni, the H(«b}'loiilan*dld n«t ooi'miiv Diclr tiilmlx 
In any irixnt ••»l«nt with the thoiiittil •}( thr fii;(ir.' 
Itfr ; in flu-t. If ttMV h*t thixijjht vt-ry luui-li I't tli-- 
Irff atrt^r ili^atli, tt (NitiJtl liavf lii<l unly u lowtrhii; ff- 
fct't ii|H>ti llieir *'tliic»": for lli^-y iHcturf.l exlnf<'lir»? in 
tkir future W'nrld tut e-Xcwtllliirly fkMitjiy, Then? waN 
no 1»a|ipinc-» ill sions fur tha-« vth'< Iill^I li '-iI A t;Tfat. 
dark Ukvr, flUed with gUiuui and daiuu, wuuUl rrcftvt* 
Mil IMNiilia, wilboBt any «ui!»t»ii. Tlw d«d relaiucd 
wiulMMiiwWi taat «w* awwl* to ihot* about, wiiiiout 



J ciwtMl po«w in KtcntuK— ii tba (od 

I tb» |» ■ ■ * ' ~ - 



tlw . , . . 

lie wu tbi> prolmlor of DOnianity. Tlicm only 
oii« way i>f orrmiinini; the ilU and mUfoclunM ol lllc; 
uul that WR» III try and grt rid ol thainflnaDoaol tfaaw 

«rtl di*mnn(i j«ml Kptrit« ; and tn do Uiat yoa nfl«d«d ttw 
lui'^liiitmn of a urH'^f. who, iijk'ii ap|>ral to Ih* trtnl*, 
ooald *'\tirrlw tn*" i4t»irltii, 'Ihf iiivti u a perfrctjy la 
imtlar oiti> to iiju^^t of yon, bi>nbua« thtt liabylottians do 
iHit dlffi'r from othrr iintloniiof an tii|Ulljr Mid modern 
iiiiio who ittlll l>vli>^vt< In ilif cii~>ti'iieisf (btinan whI 

! H|nrlts and lh«> c•&ort-'l^ilo,' of iht^ni. 

! The Habyloniaii i;iMlh wert? not ttiekindnf lM)|n({>> 
witli whom y<m poul'.l tf t Into clfW tt^<cl*tli*ii. The 

', id<!H of mediation — of )iitHjiator«hip Uirooklh tht« privet 
- is v^-ry |in:)nni,'Mit am >tii» Ihv Bjioj limlaUK . and Ihl^ 

I iil'Mi K'lM■^ -I (ar (!l:it. in lllf ooupm? of filur. yon ilo not 
.■vrn appr.i.u'U lii'' i;rf;it»'<t |r"*l — WIV ttit' i:<Ml Kh — vli- 
r.-.-1-y Itiruu^'li ti.c pnf?.l ; »»ur vou hiV^^ l.. a|i} marli 
tiltn ttirrnli.'tj nlii'lluT ..">J- Miir iuk. v^ll-■ I- IsliifAlj .i.s 

i liH' will III Itil* Ka. Tlun t»i^li i- llrfti'd to icm aiuI iiiIlt 
tdrriHlv wilii hi- t^<lii»'r 

Thti-ViM* rnk-Mi 'if I!;.- pi.l» I* till' tlrwl till' pri 

liiary fat-'tor in an inoojry lu. lo liu- i -liii-^ of lii.' H^t*iy 
loiiiuiH. Till? i»i-*o>iid ponit iwhii-li. liriwovt'T, >tjiitiii- 111 
elom* rrlalioiivliip w ilh lti«- oin- lusr nu'iiTi iiiiMf i i> th» 
virw (tiat tlH-y t'".k nf sin It 'i. r., joti. vivw ttiai 1 



llMOrflD 



«f Wr, jrat alil* to nirar panit* of 



llnwri ... 

r. Tim* appaw* at latar Umu to bavi« anxm 

KMtMn rvavtion a|abut tbb *j»<ir, » fMlinR that at 
IcMl Mm* mraopa, nmra fmni by ttaagculo, m.Rht 
•MUM tlili Mta ; bnl, In aMMml, Uw lUI lunn 
kind was tb» mmi* : and *• bttnt oolr tto btaliiniiii; 
of th*anMa|iitM> plwiH* tlw fimirtMaMnchcrrfiil 
Minn. 

Herow iMtla* thb HibjMt, I wtll raad • f^ir iin. .. 
fmaoM or tha amt fainoas UMtaiy jiratluv-iionM i>i 
Bkbyloa.whleh will llhwtnto the iimcnil trl«w uf tlo- 
llfeaftwdMtb. It liclieticMripllooof a loamciy of 
tbe godihu lahtar to tlw ncllicr world. TIh> It^ud 



la WuMl th* d4-~i<rltitinii ocoum lyiabuliM* the «baiu;« 
•( aMim UhiAr tlH- uo<ld«» of fertility, who. in 
tb* winter tituf, IK nupiHJMnl to be •oJoaraitiK b> tbe 
luwer world. " To the laud of darkonn Milar, the 
dancbter of Siu " (Uiat la, the daitghler of the inooii 
ood) "diraeled ber utepa, to ilie hoaae of darkaoea. to 
Uio hoiua whenee no ana iaiiua, along Uw road f rmn 
wbldi tharo ii oo twtmn whan onaa it haa faaao tml 
4aD, to tba boose wboaa Inhabilants am daprlrod 
of Hglitk tlia plaoa whara thna b no navrlabniMt, on 
leod i tbay bam no IMit : tbar ■»« la daoM darkovu i 
•mLtlMV are alotbad IHe* Mrdi In • faraMDt «l tenih- 
IfkTitw of that Mnd faadaoy InMiieooaat all 
iliaia, K mart hair* bem nibar to dlaeoamtto an 

I Uto I for It tmtuM have made tliein feel that, m > 

■attar what via do bat* balow, wa are all ao«nlnK to 
IMaananiMMadaifceaaara. U (■ taNiarkabla that thb 
flaoaur *1aw of tlie aftar-IITadoaa not aaaa to Imw had 
■nwdfrsM InHneneeoTar tba BabrlHilnMb thouRh in 
tUi imr by i>o luean* otand alontk 

Voraianiphi, the HebrawadoimtaNBtobaeeooi'ii- 
•M tbeaMeltwa nuj muatt wMi Iba DmmmIm abwit 
flielMiinwarM. IlkMimM IwMHatdiilliliit 




•Mb it; bmI m> bata li 
lb* Hebivws wbentbe Mi 



■ did Mt dflrar very laiigalr 
Ikon the one We Bod in Babrhmla. If yoa tako up 
tha CnoHHia ehnntor of Job daaenblnc tltn Ufa aftar 
daatb. yon will iiad a atrikioip maanibuinw to tha da* 



aerlfitliHi whieh I have r««>l lierr. Tba Hi*l>fvwa da- 
aelopad other Ideaa ani) nthi>r doctrinm In later lliatas 
knit at no tinio <jo wo HihI iIimu omi|ilMl vary laiub 
with thetltouiclit of tlH> foturo It wxk with tba prra- 
ent that ibey wmv concerneil : and clinc Is a cbaraeler- 
btle feature, too. ol lh<> Bal>>kMifaui!>. It waa the pm- 
ant life wliieb o«!Uplv<) tlirir luimb. 

What, then, waa tlir bonrty wlilrh Inl Ihr-iu to pro- 
duee etalaal lilaBla? for th«rr ihukI have b<-ea aoiiui 
lootive aoiBa ■ouroe — nonie piirpnx'. it iiuiy Iw of a 
blKh or lowaharaaler, Iml vmie puriMMt. that dr«fw tlw 
people toward tbe dcvflopim-ni of (<ihiL"<. Iiwiuthe 
view Uwy took of the i;ikI'>. A i;rral many of the pow- 
erful deltlea In whom they lielieverl were not fuvova- 
Illy dUpuaed toward man ; hat it is to the early period 
that Itiia ■iataluent applies, rather ttiati to later timaa. 
Tbe itodv do imt like the aAlvanee of iin'O, tltey look 
with a «?rt*in iiiMi>ieliin upon an in*-r»'ai»iT of kiiowlMl^ 
and u-i<doin ami t)n> di'V*<UipliL|r power of man : hnx 
even at an itarher iH'rl^Mi iwty -jriOil It <" ) alreaily 
1\n<l a dIfTiirentlatioii )>etw.<eii two cliixtea of tleltiM : 
superior itoiln. or ic^hIh wlin, on tite whole, are favora 
hly Inelliie^l loward iiieh : iiinl a '■eesnni eliwi— the de- 
itlonii — the HpirltH who. on tlie wliiile. are iiiifaVMralily 
lnehne«l towanJ im-n and are irmli. of inlHrliief, thwart 
Ini: pe.iplein Ilieir ahn* In thai way the HativlonianH 
v.i.ve the |ir'.Ii.f:n f u*" n " I mi'l • M 'I'l im i^nlit theiu- 
telve»* ha^ I' ii it*rt.\:ii I'l-hrnil i-\it rln-^t' fli-iuona and 
•pints : bnl lliey ran only ittitfr^ii t|j<-ui ulien they are 
ap^>ealcMl ti>; and, lonreover, the ileiin>iifi an<l spirits 
oulrinnihrr hy far llie itikK The |;o*U art* in a great 
nilifcority. TlK-re ii* a miRlrientlv larice nuititM-r of ihein 
laa Jteholani klini*" In ttn ir luiin, whi>:i lli.-y winh to tlliil 



«>nc linw many 
Very mnall au i 

»|.lr(t», of Ml 

Diwa... :, 

A nn*ri»r1iiiff in 



-I • 



iiiilnil,. iIa 

sllj' II 
the .1 

alfairn of lifr ami 
Mauee. otieof ti 



all lli< 
T1i 



K.ili;, l.iai..ii.{l:ufii.:iiitt theVHi*- 
I tn llii' iHlrnlii'l 111 ilelii<>n>'alii| 

If iliii'i-iniit- mill thoii»anil»- 

1 i|i-M iii r|,:ir l i.trred the l»«ly, 
iH- llIT.iirv in ..filing,- mil nn i\ 
iiri^lji lu ll : itr ntiiii: ii[Hin an 
i'liiji; i.ii^ . 11 riiieiLtH tn.-il tiap 
» you walKi i [ .ititnu' the street a 
• lillle lhio;.-i ».-n- .iltriholi-d 1o 
Lii-I,^ «er«* il-ncrr^ifd in I Ij the Inrirer 
leraliy faN orahle toman. For in 
i-t'iniiwirlaiit deUica — one that iiiii 



ill iiiii iifion. The Idea of 
iiiiMuK other Seiiiitea, 
ii.Ti'iit uiial u-nfoit dolnv, 
III nn iitdlvtdnal, to Jii«i 
,i'r>' wi.rii for«ln. in neve- 
iiii-,in- "Til tiii*'« tlie 
lUiitili-uriiin.'il 111'; Till- 
f iif a man il'-lii»'-ralrj>- 
like» 111 do what is r>|^ht. 
i: 'lilt hiH KUi-al ideaa, ami 
c rie^ to ]iil II, hilt he fail«. 



winh, more iMirli liiiiriy, t.i ci 
ni.i anion ff tin' UiLliyli.nitin'.. 
M'eiijn to nave ii^'.iii ii.it .oiy 
but ail iiiablhtv. t>n tile piirt 
>trlke the right thlhif Tli>- 
raJ of Th'' Si'initii- lunirmii.'' 
ln,irl< ' ^iiii 1-. r 111 ri-'i i-i'. nn 
H..l,> |.i:il.<n- cjiMiii: ,-.iri,-,-n 
He-tniu .1111 til i|.. "rniiL' In- 
liul Ih (i-i'i'i iit.'il fnini 1., i; 
Ilm- 111' nii""- i;i,'Uia-k II- 

Tliiit ii till' iiii-.x iif *lii aiiHnitN the UalivlntiiaMs .iinl 
de-|iili- ".li- liik'ii I'lliieal rliararier wlm li i* •'tinwi n 
siinii'of Ihi'ir ri-liKmu* proiiuel ihiin, tiu'> in ViT jiu --i I 
heyoiui tiii» fiiri'i:i, that Mn ii viiiiplv iliir t.i tin- iai-.l., 
ueM of lu.in, till' iii;ili ll'i i-t niiili t,i r.-itr^ nn* what lii' 
realijr want.** to iln. Tii v nnrinn n; ^in ^'ilnr* the i-i.titi 
religion, and. iin I miv. i: Nt,ui.l„ tn ei,K^e i,'UlK?t. to, 
their view I'f the i-viii-- ri-i niiMi liu-re you w»e It u i 
inaiMHi on till' t'liiiii- f. r 1!.^- t iiiit ilie ^o\l«. In Home way 
or anoih'T. iliin't rare «ii iiiiirh for nan. They are not I 
neiir iilm . i.tid here, i.n the othaf bMdk b tIdS (Nat 

IkhIv iif ii iionii and edi fpirltt, smMaiitly M tbe 
iiokoiic fordoiiii; nilwhiel 

In ci7tiM<i|tie(ii*e (if tiilM view that they take <d nin, 
the la*^l e\tire«eioii of tie* elllieal ideahiiiionK tiie Haby 
loliiaiot is found In their reliKiott^ literalure, ami par 
lieularlv iu thai pliaee of the literature wiiieli ia the 
direet oiTiihoot nf pore ineantatioils. The prie«tii,when 
they wiiilie<l loe.vorri^e a spirit, liad always reeonrae to 
ei*rtaiu Nvintjolieal aets ; ami then tliev eonihiued with 
1he«A syniliolieal arts eertain ajifioals to the ^is 
These aplaials, in the earlier staj^e of reitgUHi, were 
powerful, not so nniehjfiir what they eontalDed. tail 
Bvcanse of a eertain suiiim-imhIIv aaered (lower tliat 
rental In till' wiirdu that were' apokao : and tberv 
ari<— . anioni; the prii-nts of Babyhmia. a eouplete 
rihial to U' lueil nn varlnua MKwniie, eoMlattnic of 
the kliiil of word'— the wonlis. ttie (diraaea, theaayioica, 
the niaxIniM— that were to lie i.|Mikeii by ilie prl««ta or 
by tile tieOfoll alio e^iike to tile priext,' in eiilljuiictiou 
w'itti lyiuliullval act* of uue kind or another. In order 
to free Ibeinaelvee froiu the innuvuoe of tbe evil apiril. 
Ill ihe earlier ata^ea, of eounte. tbeae iueauUtloiui 
nather iiupreaa one aa not liaviiij^ ver>' luueh seuM*. 
Tliey were a nJttnra of w«r«U. ■uppoaed to have a 
aacnal. iiiyatiaal powae; and prabably, if Itiey were 
parfeotly elear, tfaay wonid not hava bad tliat, Thev 
made a deep liupnaaimi n|Ma tlw inlnda of tluwe who 
eaine to the metaary tar tba iiarpaMi of gvtclnii rid of 
tha avila fron wbtak <h«y ware aaflrrinft. They were 
IntaotioDally obaanra: bat Iba reliiiiouii ilteiatiire ad 
traoead vary lanfaly from theaa pure, aviol-itanaeiKteul 
loaantaUona to really atrot^ worda of appeal to tbe 
foda ; and we have ainonc the Uabylonlaoa a targe 
imiBber of very nne prayera and hyiniM ; bn'. time 
pnywaaad liyniiin a^ipear in aluwal all easea in dinvl 
I nannitlllll with an lucantatiuti tSveii liime penflen 

tfadMiaar 



tfaU aiWIBa ill! 11 uf tbe verjr Uueat reiifiotis eliar 

aeter — are allaellad. In aliuoal all eaaea. to pure incan' 
lationi; and all (eoHed in ooaneetiou witn uiacical 
ritaa, I eanoot atop to apeak of the varioiu aymDoli' 
col arts partanaad by tba Babylonians ; bat tney did 
not differ from tbgaa tha Eityptiana had andollan iier 
fnrtnvd in Ifaa ndddbavn. Far i n ala n wL tba burn 
Ing of tbe Inaaaa of tha tjanioaabr apirita was quite a 
popalar pnaUea. In tlw middla aaw, yoa wUI re- 
awmbtr, la ordtr to frsa tbiMMlaat lima tlw witches, 
paapla had Uttla louwaa «f was |M|MMd and s«t lire 
mMamatli thsm ; oim aa tlw fniait loalteii, oertain 
worda wareaald, and hi tliat Mgr fot waia suppuntxl 
to l>e rid 'if the wttehw, 

TiiepMiiins towiiiuii reifeiauaaaliaawlwaMada the 
|>eniteiitial |<aalliu— reiiRaant a portlMi «f the ritual 
prepared for penMia wbo eauM to the aanetaary with 
a feelinK that thty iHdafalDrd, 

I liave «)>okaii Of the idea that tliey had of sin. It 
fnltowN from thb hlea that a paraoQ Kmuoe oonseiooa 
of having eoiamitted a wnnc onlv when soom evil 
eaini! to him. or sanM rolsfortnoe' He kitew that If a 
111 Isfortniu) came— If aomethtDg or other bail happenetl 
to loni— tliero was ma* reaaiHi why he had uiiwed the 
mark : and thin there wa« developed, lo the eourse of 
lime, MUioUft (he Babyloiiiaiiis the idea lliat «llh<mtfb 
fheu«Ml» reniaiiietl far off. ptili tliere was sutiie reaaoo 
why (he deiaoua did net |lbr |>uwer over an individual, 
Tlw taller baduinitted todu suutrtbiiie which (his nod 
or (be other rei|uiml of bim, lie did iMit know exactly 
what it wa* ; but he maebed (he ei>neluiil<on that, when 
a tniafortnne oerarred. he woolcl attribute it direetlv 
to one ifod or (he otiier (lie often did not know wlneh 
ifini it wast: aiwirdiiitfly. in th4**e prayi-n*. ho says. 
■• Wliiein'vi'T fcT'iil i have offendi^l, may lie forgive loe." 

\Vii.\t kind of (iffeiisM were rhey * In ijenenil, llmve 
of a ei'renioulal rliarili'ter. The fi'ilj.'ion of HahyUnila 
was full of forms and ei'reiiuiiuiil ritr« of all l^indi- . 
aiiil tfTpat stnirtii wa* laid ili>on the prota*r iKTloriimiiee 
111 tneiii . anil if lint prnjieriy i>erformed, a dt*asti t 
u'!i" silfi* tnfnlliiH Nnliody Wllk free frnni the nlihuH 
ti'in tn perfiirni th.'>e rltei. In the proia-r way ; 1,'a.t nf 
ail. (be kinn and prieeta If Ihe kliiic did a wroiw, li 
waa ol UHMn analer lioponamie limo far a private iu- 
dhfldaal : if the kliiB tolled to Mny oota aertaia m* 



IMauarila, In tlK-obeervaaaaafaoypanlenlarlBiiivu 
tntb all tha little details ooanaetad witb ibaetwrvatn^ 
of tbe aatne, tbe wboh* laud woald have to tvHn \,„ 
the kiOK waa alwaya rcnaidcd as ataodinc muili uvan - 
to U«4 than the rest of tbe people. He was ropcaw 
hie for (he welfare of (he oouotry and, what k Boe. 
was iMdd rrspoDsihle for it ; ao thai, kl he did aayi^» 
wrong, tlw whole eouutry wonkl aulfer, " 

Therefore., the sense of ipiilt is ganernllv aeeompaniMi 
with tlie leelinK that tlw peimn has laflvd to iHirfum 
some kind of rite or tbe other : hot we pass heviiui 
tills st««^ ailloiiK the Habylnniana, Tliev alao rWke<l 
Itie cxinvietloD that a fa?rM>ii wiio may l>e pumtbf^ in 
a liilRforlilne nalld aa»lKn srili>e eailhe for it ' he ^ 
failed to do ills d til ) in I 111* direct inn nr llir i.tli-t . ^ 
tills proved, al the same lime. Ihe liiiiit <it I'linni 
developmenl. Vmi eill i-ee fruti: Ihe niweiiiieiji I 
«iil r<'iij. iiTi->irtt 'ii ,: f.Iiile thev ni'ver |«m*<] 
lieynn-i tin' f,'f.lht.i li.iil i: urt- ntilv ciine-Hiu. .-1 tii, 
alter ^*iiot'Itii;ii: I ns iLij in iir,] i i vuu, itill. witii ti Ihn 
limit, they r^-'irlinl nut r.iii'.. r'. Iii;:ii filatu', 1 .liaji 
now read a >i-'i'iiii.'ii il'Hf n.ii'-li.." ihr IUli> Inr.iwe. 
t«*>. had Iheir ■IVt, Cm.trHl iSiin Jit.-.. Iletelli tile niOit 
nf an Mi'iililaliiin "!ili Ii levn ► ' his way . 

Tilt' evi; f/,'i/A^M, i3/ii, tKihiKifl 

The evil .-/(IiYm. tli" eN'il iti'il txitiim. 

/.flfwr.'ii. i'i,7>ifKM, 1. I 

l.ilu and fo'if am' •. > !•■<. 

SorciTV. cliariii. b*- ^ ili;iuii- ii(, 

The »ii'kiji''i>, lilt' rnirl arhlloiv 

Thett hi'inl ■li.'aitiil lll^ IiitviJ. 

Thi lr llanr, ufjilli*! In* hand. 

TllfIT liMil Jli'iiltist lll^ loot, 

Mit> T liey nrit |>lari'. 

May they never draw niffh. 

Spirit of hearpn, lie tlimi forsworn ! 

Spirit of earth, i>i' Ihnu forsworn * 

iti|:tit 111 the intitvt of this iiieaiilatirin a pf 1.^1 ml.. 

Ii. Ill u li\ fill'' IM',' .'III liii> Ik', 11 1 III I'liil It. Ill--, 113,.. 
-111. - Innic hi ri... Ill wtiiii,-* ih.il li.- uuiy tiawciuii 
mil ti ll iii.il fur eliii'li ii lulkfortuiir lias bstHl MBl, IU 

lllljllirr-1 

lliLi lie sitiiit'il airaih'-f <Ji>d. 

Is liii frmif .ii.'11111't It k'n'lde*.*!. 

Is It a wriiiii;fiil itei-il iik'nil"'! Mi tutUtllf 

lliilri',1 Inwar'l liisrli|.'t lir-Hitir, 

Hjt> 111. ih'spjseil lat lii't "i ri,i>tlwr, 

IriULlltril l.l» i lii.-r Miter. 

lla« tie t;iveu tun l.tl.v. 

Ha* he witlwlit too inach, 

Vor *ald"TCi/' 

Fliir"yw"iaid*'jio*'T 

Has be uwd false weights T 

Has be taken an Incorrert auH>uiit. 

Not taken llierorrvet sum. 

Has he fixetl a false Liouiidary. 

Has be reiuuvrtl a boundary, a limit, or a leirileryi 

Has be iMHisesaed Ilimsi'Lf td his tieif;libor's haOM^ 

Has lie appnsaehed ins iieiifhbor's wile. 

Has be shcHl tile bliMid uf bis nuffabora 

BoblMil his nei^blMr ■ dress ? 

Was he frank In sprakinic, 
But false In heart, 
W«* It "ve«" with his mouth 
Hut " no In hl» heart t 

Ihreetty with tlie^e purely eliiteal wrtMiitv tlial ht 
uiay have eonimltleil ate alto enumerated certaio ewe 
iiM'iiinl oi^'ervanree that be |aissibly may not bavecw 
ried on! iu ;usi (lie proper way, Bearina inmlnditf 
iiiuiialion of Ihe Idea of sin, it is eertttloly mnaikslit' 
to find the HabyloniaiiB produeiuir prayers and ioTM.* 
(hat hava pro|K*rly been eoinnared to the hihlu'di 
Psalms, RiMiie of the phrases found In these hvciii 
are so strikinffly similar to those found in (tke rsalitr 
that I aui aadsftad, if an aditkia ol the rsaluis sct> 
prepareil with a number ol theaa iotenpefscd, 
wouM have lo know tbam tai order to dtuiaguuli 
thenL 

Here b a specimen wbleb lIloMnitee al (lie aaawtiux 
tlie nietb'id pursmcil In the pnnlleaiion ntaal. Tb 
penitent comee to the iirlest, and. at thalailaMeai 
the prie>t land lio doubt at bb dietathlOk lltUn f 
oonfrulou. Thb oaa b addniiad la labiori 
1, thy servant, full Of iMw. eal OtKMI ttwe, 
Tbe fervent prayar otUB m» ma iMma da tkaa 

anwpi. 

If thou loakcat unon a man, that man II vm. 
1 1 oll'iiowaaful mistress ol inankiod, 
UereihU ao% to whom it b aood to tma, <Aa hou* 
sigbal 

At thb iMlDt tba primt takaa ap tba taboia aaiai' 

draaaa tba soddem; 

Hli oodaadfoddes bcli« aom wHb bia. be ealh 
upoo thee, 
Tiini lowaid Mb thy « 



tikahoMalMi 



Tbe penlleiit 1 

Beaidra thee, there b ao goMloc aalty. 
I implore thee to hmk upoa me and Mar my >lKb> 
Proclaim purifleation. and llia*tbyaa>llieap|ieas«l 
How kmc U my mJslreaa, UH thy coanteauiea bt 

turned toward me. 
Uke doves, I bunvnl, I satiate royeell wKhrftba 
The priest once uinre sums op the penltaotb |May<K 
With nun and arhe. his aoul b fall of sa|iha; 
Tears na waeps. lie poora forth huiwnt IT) 
Then tke panllaat eoptinuaa Id ooottaar phIbi : ., 
TbeLeidlMBJ«ekarb|NB aietattia roil* «< <* 

heart: 

A god baa visited me Id hb wratb, 

I seek fur help, but no one takes toy band : 

I weep, but no one aiipruajcliea me : 

I call aloud, bnl no chw bears me, 

Tlwie eitmcta will lilastrate lo you tbe ethical IdMb 
the people luul. It i» perhajm not fair to jadgeaW' 
lion tiyjils ideals, and it is interesimjfto seejtlie varMa 
ways tn whieh a petifde comes lo reach ilieae idaa b 
It is, however, the (iraetle^i that after all fumlahsalm 
stjuMlanl by which a |teople is to In* Jiidffe<l ; and bets 
w». have, oil the whole, reaeiin In feel ihat (be Haliy- 
Innians wei* a i^eople thai faltly carrlfsi out (lietr 
Ideals. l.H ooilp-e. there li'iv i.i'i n had pMple st sH 
times; and pridmhlv Kill '— 111- were in tli* 
>urlly iu Babylonia, as llu-v uiay etill be at the in<r 
■eat ttaw bi Uie wnrld ; hnts aliil. baw do wa knMm 
on the whole, the |wo|ito catiicd au lUrly Hii«thh«l 



j,.i^ 
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VfiocitOe» laid dmm ii ttit fclMWWlBW tfUll 1 liave 

mul to yi>n t 

Thn iwiipip th<» nil^M i« ftlwnvn of ifrwit import 

■net* for n [►ooplf : (vn-t if «f rfH<* ifii^ inntrripllonA of 
thi- Hi\ij\ |i iii-'iti luiij A>"<yriAti khur'' (who n ifr**** 
ui.m\ f.iuU'. AinJ Wert* v*-r> vmti r^it'-\ '.♦ry anibi- 

1 i ■11-- aij'l 1:1 M>itif nr"!*** cl? evrii cnirli, ui'[mi>1 thftf they 
t'in|ihjL-«ir*" ovfr ail J ovec iirnin I If lbo'ii.*ltt tlutt ^\^*•y 



.til whom 
iniiulkce iut 
U'ft ou re- 
which he 



Aft* pliii*<'i3 ati I lie tlirotit! /or 
JU'*t>***' iti the lauii, 

|*r*fhnph thrrn iin kiiii; i>f Ha!>'. ! 
Wt- riT'' ii<i rtpl to aK.«ocillf 1* mil l--. ,i 
N..lMirhailiiW-rAr. yrt this --.ii.r I..:.,-,' 
fxiri? 'fMot 4>f rhp inn** ti»--Jti(tiCiil prav 
- [ 1; ,1^ ii T i t rhiit htt f<M>lK thjtt hiM pur(Ki«K in 
- I- ■<• \-n I I j^ictlop, [iPt in« mui th<i praynr of 
NcS'irliiiiliK'//.*.- ,.»iKt«>*(M»tI (o ^f;^rl^.Ik, thitrhipf jcmi of 
Itabvloniai. upon u^--*'ti.lti:i: rhi- rli i.m 

0 Kt«raal Kui.-r ' Li.nl ..I tlh i .i', ■ i -, 

Uraat (hut rlie riart;>- of ihf kiui; wtM>m thou tov«frt. 

Whour itfttiitf Dioii iitv-t iiifrtirtoaMlp iMAy Aoarifh m 

fioitM hiulou the ricHt iMiUt. 

1 am Che ruler who ' , I i-f, tha MMrtlaB Of thy 
bawl. 

It in thnn who hii>t orcatisj int*. 

Anil thou li.v*t intrii»-tr»i to iiir ^ovcrcii^itv over 

Ar-N^niiiikT to thy inrn-y, U l«ont, which Hum b«itow 
tot iiFxiii Mil. 
CiitL'w iiH>' Xii liivt' thy Miipr^me ruli?, 
IriipliUit th^ ffAr of thy <h\i«ity tn my heart, 
Unint to uie whatsoever Hft^iu icryxl Iwrnr.- 

Sinre It is thou that Uottt -■otitritl my Iif»>. 
A '^itiif who does not hevttnlf !r> ju th-' huiii*' iii- 
>iT |<li->tL. thai he, itj deiilntic -^lil] ii ^itri-^i'iiKht:^! vm^- 
iiu, tsuriit hundr*^'!*; nf rhil-lmi anU c«rrteti Chuasaut.U 
wito captivity ;ini] iii iLr^ttTt-i 1 t-r^im uf t IwuiAiidM, yet 
who setii up a iiriL-i'iT of titi-t Kiiiij. iuiL»t luiVe htid, at 
a«!iis<*of rii.'Iit. Aijii'r ln'IAMvrian kini^M, who vrcr** 
miu-itl mare cru*-^! Iliiin thi- Uubv^MjiiiiiK. al-nj lnxo-iC, 
III ihrir injMrript .HUH, tit fhi-ir giFLiiJi-vr, jiiji] rigliifnun 
fM** ami. for iDittAJii-t*. of ili-'in ^Jiy^, litTn^uIy. 
rriAt vhi-n hn rAnwi to HahylnniiL, r^-^tort-il tln-^ [aniji* 
Alijfh ha*! hppn f«k*»n away from tln-ir rvifht^il owrj 
. n, Th« kfncr ruriil)*hlns an exaiupiv of that kind - 
l-^i^tiiiic of rlffhtn^Uftnew*— Ifl an MlHttOII tO U that 
' fr-r** iiuiH hnve l>wn a fcM'tinK in tbviPOfM (hllfek va» 
llie |^r(>)w>r thfutf fur hliu to do. 

'Here \n a further llhi'ttratioii of th«> iiraotioal foroe 
of cihlcal IdftiU ill (h4>u?ai)d9of httle clay tAbk*t« th«t 
have bevti fouiid iti tite Mjil u( Uabyloti. and which fur- 
ni*h U» au lUiiiKht into the private jiff. The tetuplefl 
were the (rreat fttorrhoaite* of the iirL-Iiivi*M. The pneitta 
wrre not uierely the uRIciAlii of worship, but were ahu 
Ibr jtifhre* of the court; and the records of the oourta 
hi tlio«e dayM were kept by the prints iu lti« tnuples. 
Ttirce t«iupl«t arrhiTiM eoiudsfed tif thousanils and 
t-^niuAmlK \.nt tlMSMT little pic«e« of elay, on whirh are 
riiund thfi records of lawKiiita, of quarrels, of judicial 
tinMNlniks. of willii, and tentaroents— all such public 
hii»ini»s AN WAS TArrim] on in the ranoun dtiM wh«r4) 
t'mplMiitood. Thtwi llttU> tAhlMa gi v« nsan InAlicht Intn 
Hie pnvate life. Th«»varo tha ronrt rworda. In th4t«« 
Ul>ie<» we And r«j«>r^l« of the law, the oommt»rc4al and 
ittral tra(i*iactlon«. when h<Hi«ea werp »old, the people 
e«iii^ l>efore the conrif ; the^e was a reoord made on 
tbMe little olay tAbletn : " 8i>and-BO boui;ht thishouw 
friiiu «i>-&nd-!M>; and it wa« Hftuated In »ueh-&Dd-fluch a 
iilaoe. ' That In itwlf la an ladiflafcloD that there must 
liave been a liigh iieiwe of rhtht and jMlUw iu the 
fiiODtry. Ttw dereiopUkeut of lef^ phraMOlO|r>', »f the 
kBil, atnUai, ^tows oa that there «a» a strong desire 
latlia COWrtT promote justice. 

ThM boil* point which may bn taken as a safe in' 
•Iwatioa of thn fort that, in a freneml wav, tho Baby* 
<xii«m tolorahly MitisAt'd an itchlcal idiuil of Ufa— and 
!tut IS, that wntnan waspmrcirjilly thitiMinal of man bt- 
forrthiiUw. That neenis natural for iir; butitWMOllly 
aihort tine ateo when In thelJccident »he cnuM not hav^ 
birr«bt8pn:it«ctf>i by th«>roart. A woman oo«Ui boM 
prnpetty hi thoMdays. wbleh laamoMrMiiarkable faet 
iinaik lu tIkOM day» ooukl al«» dlipOMM her ova 
«ny*»hlohbaooih«rliull«atlM of n» posltkm 
AT In wbkh woiuao waa prot«et«d by 
I retunrkable. A Imsband tiooJd noC, 
■ wife eicept for mifllcleat rea* 
J to be better than MMBe of 
ttaie fnUiad la tlie State fif Illinois. TIWMBOfMd 
irtwitliiiM noi onfar to liis father, which boatofal. but 
hiaiMd tt alR lobte woUmt. ilnd amomr the wrtH 
«r MaM AhdUt Hwt, llMiv ba dirMTalipttlalion 
iMl*'A mn wbaaaya to hb Motbtr, 'Tboa art not 
•riMUN^'*Ctlnllil0 Hr.»mvlio «UiN to wt 
hbMlNr aiUrt li. !■ (E» Int |»lMa.Ao«d to •ew> 
tite vlMti and ttm diivM Mt of Uw^t7. 
fwi Bwrnn MBttpM by womaa In Babvlmla k a 
tata mi ttudaid of moiaUtr, awl wo may. 
tlMNfpfVk MMitalBBbiyk wbUeibcf MdotttaCfailed- 
M all natioai and noom peoulai do—lB wpidilniB 
aptto tiMir ■taMbudk tho cinhMlMd^iSttSr 
to ib» miUi or dM oofftfi, tbtlr^rfro to oatry 
•M rifhtinii—w ud Joitlfw. And tli« atbtooee 
« Ibi iMn MMibMr of ala^ tablets, bearing Ibo f 
<Md» oTlio OOtttd te llM hwUdk out fof iiutloo and 
niBMllfatt «r ■oiwii In Ihib/bNii^ sbo« that thi^y 

«o aoolMt pMpli. 



Hieiuens dynamo of 400 volts waa ated at tb« f>xplfx}rr, 
The operations were carried out nndrr the superin- 
tendence uf Mr. tlciirgc FarrctK M. Inst. O. R. 



proMnVt wbloh b ai 
iImImIiL Theway I 
ihtdtTCfaalawIa m 



plifMi la tbe qoanrbft of the 
Trrror. Caraarvooahin!. on 



biHt t 

.Ml Ooiat. , . 

«ki£-r — »-DMMBber7.' Th« reaioo for the blaat Waa 
JgjMjM took wai vettiog v«ry liglil aiul «xlreinely 
■■jolt lo f»t at. The qtwrry b Mituated at OQO feet 
*™^Ma bvet. himJ the hank to be operated on wa« 
•* Wt high. Tlw plaiM of uiwratHHts cnnsisti'd in 
'Irivlait in a beading about 15 feet above the levi'l of 
"»o|Mdt. TIU* headin« was .VI te^t \ona- Another 
*!» fwl long, WAS driven lo tht* left nf thiM. 

■ aciiamber formetl there A lurfht»r lunmH war 
jWTan to the riaht. but nearer to the ni. i«tli <*: (he 
n^t HMdlng. Ti,w one wae aii fi-t-t h»ua. atid n cham 
I k**^ at the end. Thpre waj* very little rei»<>rt. 
by EiiftKAur«>in9nt it watt f.iund that ab«i ir h) ry«T 
Mil 0( KH-k v^T^ dthplAce.|. ami fell oti Cli*- I-uija 
^SMW^iMliai bOHk '""h*"" Muautity 

r oifTao m 



TBB KVOLUTION OP A 8TRAWBERRT. 
Br la K BilttKi ft i lkn of ■m u m l ami Kxpen 
lOMifeal HornoDHofo In Oornoll CTolverNity 

At on« time I phuit^ roota of wild -iraw^U rr.ri. 
u'hieh 1 rec^ved from Oregon. I ira^t* tlu-iii u wur.i; 
ati'l )itf iL-i^iiil knoll in the back yunj aiul th*iy ;:ri w 
an ! >Iir: . ^ [ Ur^'] I'hotogmphed the plants lH>fiir>> 
tth--. -ri' -ri, Ija-. ' aken IwtanicAJ ftprciiikt'njt fro:n 
;hi I.] 1 iLi.^ilc Miiiiiiar rr(Njn.U ot thf [tlantP after thf)' 
lnTAM-i' ■■• l.iiilij.l](s.l ill their tic-r-- ; ■ i r(r:.'r>. uinl nt tlif 
I m' ' 'A . t fftrs 1 frtiirul I'i'ii tt-i' 'li»'iiii:iiiv|iiri^: iiti- 
w.lrftl tiiark'. hjui \ii>ap|W'ari (i, amii i ii ivpt- 

of plant. Tlr.»* .li**'ov4Ty .!.ni>;hf.Mt ntf tlmt I told 
luy friend of it. and Knhi tliat I l».-t..'v. [ tli,nl I had 
really produc^l a lu'w ajM-.-u-*- Tl;** rnt-it.l. li ►wrvt*r, 
at oiioe he«aiue serkni- aii<l Hal>l that fu<-h .» rt-mark ih 
lieretty aikd that I ulnmlil titralk'ti:Ha> liw-k !o my i*r.n 

SCk'tlCV. Thi- •'tAaiC'Tfl 'til* I Junl UnC llinut,*]lt af it 

bt'!" !-'- a- 11 i-i.iUrr of 4'rhjc* iir til of phili'^iiiliy hur 
(itily IS a juatt'-r ttf fiicl ; ami I a^^l^:ltli^Elo^l, .*« I 

now thouglit uf it, I'-t w*r how siiirul a »-iinpli' fiur 
might he. 

I retumeil to tlw jitrawbcrriir-:* on th" kimlj. aht-n* 
they lay so Innocently m tht^ *ini Minj wvrf it fur 
iny*frtend> HUfnrwtioh aimI fort!; Ii. ■- ri_l. hl- in 
hloeerHmn. I Mtould IkAve u i J;, n* ilici i It 

)>«>'*anke evideiits howeTer, a» I ivllected ou the luattcr. 
th.Hl 1 hud made a grievouf failK lO nv (MBlnoiogy. 
I liii^l .iHfd the word *-Bp«alM.*' If IboiMld «ldiH)," 
I htvil iiut'li* till i^fTcrifte. 

Iti- tiM tix'hiii:'al word " Bpci-i*** that tlir 

bat Ilea ' >■ . i'_<:\ . urid lh)*< il-:iciiiri« hurt: ra^^vsi (or 

the last quartiT cfutiiry ainl iiiorc. Thi- uiirn-ntii ilnl 
IM>1 know this *i»ei7ii-< I'onr-cp'.i'jii, ln'-^.iiiw tlu y kT:i'«- 
and eared so liltitt for tlir 4-\irnwil cn-iihon t^iJit tt<ry 
ffavf httle th<Hight to tint kitulj of nniui/tU adi] plants 
li'it with the rr»toratii>ri of kn>>wl»':!p'. ijanir.- »"/iiiiH to 
l>i' iiitiTi'- aiJil ninr<! nil intrii^Ki** tlitn^:, aiul |i»-i>.iiri« ti--- 
fiAn to wonder whemv arj.l why ot>cj*:il>4iii * ranu', Witli 
the Attempt to describe or to Inventory imtiuwl olijw tn. 
there AKi^ tlw conceplloi) of the ••*p»*ci'-^ " a- com.' 
thing fnndaiuental, a real entity or ori^iualiy crv^«ted 
thing. There wa« little attempt ur dt^oire to look at 
the external world broadly iitid to dittcover its uiellHxl 
and lueauiug. The lultid rested UfMjn the objects, and 
uotumlly eialted (hem. and their ilinfct imigfeny, into 
units in the creatioiL. As there was no know]edg«! of 
whence and Ikow these units came, tliey were conceived 
to be the direct and linniediale handiwork of tlve Cre- 
ator; aikd there was, thcrpfnre. no ocrAJ>ion for sppcu- 
latHM) or inquiry. This tiunuin formula of sp#irte»-unitM 
WAS proiectod into the Mosaic record, a* if that reconl 
rend, " I<et the earth bring forth species of gTAM»," and 
"spocies of winged fowl." The idea of the flnl(>hed and 
oompletMl specles-producC bootioe indelibly a&mx'latetl 
with theological teaching, and was—and. In fact ii!< — a 
genuine dogiua. If thl« Kpeclee-dogiua had not become 
bo IntlmateTv aMoclated with thet^ofcioal and biologi' 
cal bvliefif. tlie hyt¥>tliet>i8 of t-voJutiuu. when it fliuiUy 
eame into tli<e wuHd, wouM have hafl few ronduttants. 

Hut are they iiul 9iMM_*te«, after all t Purely there arw 
the nnX luaple and (he ftugar luaple, (he ru»c and lb« 
cabbage, the horae and the du^. True enongli : but 
we now coucM^ivtf thme to be tlie products of evolution, 
the result of the creation, ikot the beginning nf it. Th4* 
great Luini^S's definition is typical of the oUWr mind ; 
"'Wo reekoii as uuiny s|wch>ji as them were forms 
cmated in the beginning." Tliat is, there ar*- am many 
trees in a ganlon a« hav« b*«n Dla«ed th«r«. When* 
hnweTcr, we ar* no loomr JuKlflea In aMomloff orlgdna. 
we mnst baae oar etmcTastoQS on ovIdaDer. W« mall 
tlien count how many tfMO thoio are la the garden, 
and w« may find bkmo or fovor than were pbeed 
ttwn*. 

But 1 mait not forget uy •trawberry. A hundred 
and Uty veon ago a mrange atrawberry made its a(»- 
peofoaea m tba gardani of Karape. Some pcmons said 
tliat It aania from Soath Anuwiea, and otheni that it 
oaaofbOOiJIorth AnMrlea: bot nobody knew its hi*- 
torr, Botnnbia ooovldwod it to bo a good Rpeci<es. And 
It woB oamtd Fragaria ffaodJfton. Tbb EVagarin 
gfandiflofa ta woU known to bare bmn Ibo Pavont of 
oor oomaoo innlea otfowbonleit yot tbo bouaba are 
dbnortly rilskao to tho nattetty of tbi pfant Now 
tbotnitii^tbntuiyUttloitfnwben7.tnkonfnNu the 
.MDD. cnnodtaito ragann nDdnora iu 
two yean I In Onm fet b known to botanbta as 
PragaftoOhUoenilMWltcM to ganMi Awffiea ai 
well, and waananedftoniObtfennMoaknflna. If VW 
sarin giandldotowaa a** good ■iw0Bi''berore my «• 
porfoiHlt It wna oqHall^ good oftarward* and, as 
M t a ao io d by the aetoal laraetieo of botanista, I had 
eanaadb new apadea to be created from an M on*. 
When I showed a botanivt iny rMnlti* be repHvd that 
the very fart that I had been a witnea* nf this tranitfor- 
natioD is proof that the two plAnts are not trne epedefl. 
I loplled that I wa« M>rry that I had not cloeed my 
oroe when I paMe<l the iMitcb. aitd I ateo suine««t«d 
that bb ti|Miva were fuuuiJed upou Igooranoe or Ihelr 
origlDH : but he iutiisted, alLhoogh Kloieelf an evolo- 
tkmbt, that my having caught the plant In the acA wa« 
> enough to exfHimmunicate tlie form which had hod the 
j presuut|>tion to Ap(tear. Mv ethloal friend hod shown | 
I nie tint slnfnlneM of my littH! fact, aiuI now tlM; srien- ; 
I list had told me that observation Is heresy ; but the 
' strawberry thrived. 

It do«« not lUAtter to the rtrawherry or to jmp 
whether It turned Inr.i a M'^w np^l^^ or rjor It 
new thing or a new kind any wj^y : niul tlii- Hiiniil*- fx 
fiertinent on th*» '-iitmy kuoll Yk^h fiiableil iu»^. a« 1 
I verily h»-lifv.'. ro r.-o'ii-tniiM th** (.'?neAli>gy of the 
' garden K^rnw^f rry. Ii I" a luoijjtli-nli'ju of the ChilcoLii 
|»trAwbfrr\. iiitrotin-^i] inlu Kiirrjpe by ('apt. Kretier 
I in 171*^ Till? uijri'jti:'^'!] modiUcatiun of thia strawbirry 
under rtiltivalioti hai] added one more species to the 
! inliniludL' of H|>ci'ic* : >jiit my accidental discovery that 
I the Ei|>eeies was actuaLlv ihf- r« »iiU nf tiUKlitlcation has 
I Htrickefli that s|><»ctT^ frnm tln'^ Msrs ; ftn<l thiMicefortli 
' the bAckilider, if tiMtntH>ibtHi at uii in n>pufAht4> ^xn- 
ti'inahi^ 1>:>tanica, must \» only a rariety i>i ri<nu of 
_ Frai-nna < 'fnloensis. All this means that ^|l. .'MHl are 
I not, in nractice. founded on •eesotlat or IntrloMic char- 
netaia, but tbo wMifl b 



that ! :ii ]■ in* ;.'ivrn i( for ronvi-ineucw's sake. 

The ii.^:i^L- i;iakt*!» it po«.*iHli' fur ii* :o wnlr aiitl talk 
about the thtut;; : but if w ii.vt-!4r 1 1 r :i vnih gA* 

! wliicli W]ll .^i:<l.:u kh o>. 
All this Khow <• how ] H>r>'Oti>il n ihliti; a i>]i<^ u > 



sumptions of origins and 
lug for oufM'lves aii Ii) 



much it is a iiiAt it- 
it. Itcgel tiiinks 
irnij^r* iti tht^ iiortlii 

Unlt.'.l .st.'*tt»i /iloi..- 
wh.ItLiT M-f.i \>y Kvi 
Mun*«iii In iitlifr wn 
rather t-*iHn ni4ii:t'r- > 
If wj v^ ry liij(Ni! 



hrtw 
!■ aki-x 
i>. ..f 



onoon ; bot Regei b not 
laaoKo wnWira of opinion 



f Jllit^nnr i-t of tlaMll;»ll V» In 

at £h*'r.' ar»' hut 
rii 111 iiiiviitu'r.', w|i»>rt-ss M J 

t Ufiiry-1\vv h|n'<-if- in i hi 
No'A tiie grapea are the *aiue 

Z'-- or Mil • - - - 

if fiii-l 

If wj v^ry hij(Nirr«iit that ilit' reader ••houlJ under- 
*lu(nJ thf fuil iiieiiiJirn,.' aihl L'*inf-e*iin*i;ce*( of t lie species' 
duKtiia thait I illu-ir.iU- it ^lill further, hfi ui* eomider 
the eXi\i't :[ rl'i'i'l-^ < i the iiaiLiui;,* <j>f plants bv An ex- 
[Krrt iii iui> ;."r 'I' t;ri-i:p iiwiy be sohdAgo, the 

gxjideiiniiJp, iiijlI tin- bolaiti».l mirri an aiithorilv a*. Awi 
(Iray. He has brought t<)gether aJL li^ii i. ■ i.i i 1 ■ lf..-: ri|-- 
tiotu of goldeurods, has elim)niit><.t 'Ik u i|i , -.itr or 
hynonytiK>us names, and hn» p}ihli>^lii tl u n ooo^t«ph 
of the Aineriran kinds, with the dlltt r. :ii and 
vari.-tirK iu definite ami Ingii'tkl ortler Ni rlmnf c^nild 
h."t n'.or.> precise than all chin. The ►.ii.s i.'* ur- ^-veii 
rontraKtfil m> that one ^tanilR AgAlo«t ih*'oili^r I'l the 
, iiKiftt rlpMr-^ut And einpliatir way Home one imu '•t-Kdu 
hiiii {\ drieil >persnien of iroUlenriM) from the far We^t. 
iVrliaiw* It ran Im* r^'frirreil at once to oi^e of the given 
peeiewor Vrtrietii™. liiif tlin prubHbilily in tluit it will 



H.' nr*t <'ii-tntMifrM it viiih!liii> 
1 1h»-ii Mitti a thinl. and 
r:'«»<l> ti;ulrl:t.« a foiirl li. 
^ f tliookcttt U mutfl cioji«-|y 
f I lu-:iirt of the whole mat- 
■.^ i:.L'ei»tioii of the sin'cies 

Mliflrd lonweiya it. Tlie 



Tbon were M toni aetaia, but tbo word b OMHed to any group of aul- 
Mfgi^and ninall>ignborpk ww i i^bhtooo dbtinot fanui octatr grogpi 



nul 111 any ont> of tl.i 
?«|»ecieB. then «ilh ihrtl. 
flnallv decide*^ thtil jt n: 
Anotiier a«l horit y n iirb? 
riiuteheil ih.* MTon.l I' i . 
Irr ih that the (le'-: r,i ■! 
to which it is rfferreil ii 
riAiuing of plantH is a ynmvnti ntf Irytag I 
the de»criptkonH are checked up by tfio 
plants by the descriptt^ni't. 

Tho reader may aii mi t nil thb for ttu' pi lilrnr«U of 
tlie ^apes. to whjcil he iiin\ liavc pivi-ii li'.tU- atten- 
tion , but surely the red mnpli'i and the (iiigar maple 
ar»< jierfetftly and clnLrly distmct. Perhap" ; and yet 1 
ran bring spccinn-ns of each which I challenge tlie 
reader to nAiup. The faei Is thiit the layiDAn geiiemlly 
*e<* — or notieea^only t]u- iir» v>«il mg or t\\ir furms. 
He walka In the w.WIk m >! n ak. - lueiital iwle, i^T' 
hapfl (rtily Imif fW;^ii-* loii.. of a hatt^wood, a beech, au 
elm. a Uf^, a bia^ k hoak*' . l<nt thia-e mdividuaU which 
liAve iio ile-i^'tintise Of i-iophatic cliarACters do n<it ob- 
trude themtteivLMt oil hih atTrulloii. The naluralti-1, on 
the other hAnd, i* trained to t*ee the intennediatrs ai^l 
the aberrant form*, and he. (herrfore. mh'S a diffen-nt 
world than tlie layman do««, even though both kxiked 
at tlia Nuoe things. 

I must not be uiidrrstooil as XAving that tht>re are nu 
distinrt type* in nature, or that it Is an error to talk 
Al>ont Kfieciee, or tlmt there are Alway* Intvruiedlate 
forms. My argiinient Ih that >t>erle« are not original en* 
titi«« or (hlng» or Martlng poinb* In the creation, but 
that the group* which, for convenleikce. we uAuie a« 
B|)«cleB are merely the preeeiit-time rtaiilts of a long 
proeefA of n»r»timi^t4ori, and th»t th^^ir- r»'MdIii lm»e 
been prfnlnced by tlie coiiilnifeueleti ihniugh whM>h 
the group had (Visaed. Th<»ee tyiiett which an- iivost 
pronoODced aikd dit-tinrt are UMmlly thuae in whwii 
evolathm or change Is moot nearly eompbtcd ; and 
tboaetypea whkh are unique are tut* ooee In wfakli 
hax begun the slow decline that ends in extiiictioiu 
The maitodou 1ia» |>eris]HH]. aih] tlit> eUrpltoiit is dis* 
appearing; the giant conifers of other iige* are re|ire- 
•anted in iba iaolated gn>ves of redwoods; tlie tnliii- 
tno or whitowood, the sa»aafraj^ lli« ginkgo^ all the 
ranks of oono'beanng trees ; tlw aconnog nuher are 
DOW a broken And ragged army slowly hut iinrely 
tnart^hing to tlioir doom. A» thny be<x>ine leas ami 
leae. aa toe changing environments And tike ineioTAble 
grasp of time k»p oft the AberrAnt and oportlvo tonaa 
theee patrfcarebs becnnM* re^luc^l to ft riMk iMtol 
steio and, Uke the one remnant of a dOBnw Ibnlb; 
perbb at bot Into oblinoo. What waa onoa n dbdn 
beeooMa a aertor of detaebed and brokea Itoka t ond 
the bot and ubelog links ooiDprbe the proof Ibat tbero 
WAS a chain. 

Hut there is really no di-jjute aioong uatnralisU as 
to the fad of eroJutiou. The controvemy tarns upon 
the lueous uf CffOJtttkltt— the prucesees bv whlob It MO 
ecme about yottbOfBader— ye of Uttl^t fatthl-^aka 
u> ae« the pracato aOtOaUy going on. 1 wiili ho OOUhl 
bare oaan mr alvawhvrriae: bot, then, be would not 
bnvoboUoTodhbofiotf ha bad oeen. Ofoooiaaklho 
b n a b o r t apon In wfaloh to catab and 
Dont of creation: botlf mydonbt- 

_ _^ 10 wttb me toito the SelOB. 1 ¥rtll 

ahovblni tho praoaaamtog forward. Itbeaayenoogb 
toaaolilfonobMn^tolDoka^ beUevo 
wbatboaean. BoartBOMll toSo^BMU^^ 
and beal dWMonato to anUBnla and phnin Hova n 
plant grows atmgar and there weakat; koManat and 
there deeombent. bars it is HnAll-lanvod and tfaOiO 
Urge-leaTed, and so on through all giadaa of anUfco* 
oeiers and eoubinatioas of uojik«oiaara 

IMffereooea— or Tnrblknw, as w« technieallT call thero 
—are the grea t o at facta Id oatore, bot they are so eoni- 
mun that, like the atraod tbesanablna^ wo have not 
didcovered tbeoi Until reottit tlmea. Tbaraaro no two 
ubuitH. nor eren two animala which araonatly alike: 
It must therefore follow, speaking htoadlr, that ontilce- 
neswea tend to (»erpetuat« tbetuaelv«a. llow and tbeu 
a strong VATUtion. or sport, strikes off tbe Ukalu stem 
and we smi it per|>etuatinK iteelf year after year, a pooi' 
tivt> aiiginantation of diftcreocw whloli nitHt In tfau« 
arrive At that degree 4>f dilTerence which we am aeeiis* 
tomed to regard am sjteciAc In thoee gruuiM in which 
IHTHrreMiiTe evolution is practically completed th«*Mi 
new fornix do ivot Mnke off freely. In fart, it is th* 
Inck of varlaMon — the ^trowing rigidity and inelasticity 
of the type — wtiirh hAJ* 'limited the group to extinc- 
tion : for (he ttioinHur (hat the orgAnwn refui-efl U* 
ailapl il'»elf to iihw o.indltlone. let that ori:(int-iti ili-oti- 
c'l. Hilt •fport-' an* the exception. 'Die (:r.-«t:oi< 
no <l'>a'irt progresiseiil slowly and t»tea>llly ni the rnitin. 
and Ll .i. Htilt ouutinuiug. 

Therv are nniorroos group* in which evolufi i:i in 
Apparent to the cbeo ohwrver. These atc the groU|Hi 
arbbb are pvrpbihig to tbo agpateuiatbtk Tbsgr lof ase 
to toll toto nngr aibaBt of i ' 
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Uw rMniimif^lihii: Mini vt^rviQcaCkMi Into illittlnct rftt«- 
Kiwiw (itr -{•^•i*'*'! To which, in nil aievuf foriiiJiJfcHU. Iioch 
tlH* tcrii^liirr^ and Xhr oriniiiif irr>f«(|iiii wt-n^ »ihinlt- 
tifi-l. AriH>r ii; f'tiiii uum (ilaiitM. sauiif of Kfoop* *rt* 

Ihr aHtcrw, bmiiiblm. ctililriiriMls.rtii.'iirbiiiuvou)* luatit^ 
t;rn|K>tt, filum« aud lh«ir kiu. and luaiiy of tlwftUDtlow- 
crlikr eTou|M. 

Ati jlliulniiiufi (if tlM* uiakint; of a u«w »|M*ciffl iu tiM* 
wild« may l>v tiikni fruiii thr fsvuiiii Villa. tlM* f;ni|>««. 
Ill Tctas and udjaivnc rnriuuit thvrc in a icrafH' known 
lut Viti.i IxiiiKii. Thori* in «>ridi>iidi that it U a hybrid 
botwcwn two w^n known ii|HH>t4fs but it ha« itprruil it- 
»vU morn thtfcti two liundriHl inil<u> bfiyoutl tho rnnt^fti 
of iiK pnitMbl*' |HirtMit» nod oftMii inv^int ncrM of tC'i'in^l 
AH with a thU'ki*!. It luut dpvnUtiMH) fimtitrcii whlr-h 
an* nnuiiui. nixl it Ik prohahli^ chat the intt>rnuMliatA or 
nii>l^t1ii«*d fornix ar** fcradually twintc »htiiinHt«<d. It 
iijtiMt, th»*ivlorv. Im* rvKunlfd a** •■pt'cii**. It mivrtaiii- 
ly a iki*w ty|K^ of ifrii|i»*. whii*h i>> r(>n^hiim mit into un- 
otytipM'd <!onditloiiH III uiv nthitI'M #y<i 1 ran mw thu 
typt> orltcinalhitc virhin rh** UHt <^*nturv. and I ean n*^ 
iCn alMcrattoiHt «*hiiiHia(4sl and itt> rartaf Hteiii dxH into 
a rt'Hte »|>wine liiiiH withtii the iwit e^iilnry. 

Thf rmd**r limy In* wdUinc <<* acc)*|it all uiy rvm&rku 
nftt[)«<rtitttr ihf fact of variation, but ht* a»k» what 
nrwifit I brlut; that llmtr vari4*litr« actiiuUy may bt« lh«> 
bfuinninir* of )t|>«vi4**t. Iu tlM* first plac**, I luuat 
cull mttrtitioii to (hr fai*l thai thrn- i-t no dilTfrvnev bt>- 
|w(*tMi Hft^HMfft and varifty «i(H*pt one of <lt*Krtw. It ia 
Ihcrrfort* a pmiNT ItifrrtMKMr t hat tlHf irrratcr h.*!** roiup 
from tilt* kw. In tltcMVond plaL*i*. hav«t Die «vi- 
drnctxd inttTirnuliiMit forou from very wid* diffrncnrra 
lo Vfry xitiall oii**^ 

8oixi« of the bnt illutitralions uf th<* vparatinfr ol 
two or inorv upcrin* frt»m a parvnt ttix-k am afTnnliHl 
by M>cnll(^l KMi^rapliicaJ »|iifcir«. Iwrl an turn ajfaiii 
U> th« wild i;raiM*». A (N*rtain »p«H.'M*ii Rxt4<n<U fmin 
th<i hnmid rliiuat** of th« Atlantic Mrntiaurd to th«> 
arid country of T«<xaii. It wa* flmt tna<lif known from 
i*JMr*<rn KproiinnnA and wa> nainiHl VitiA n>iitlvall)>. 
l*At*ir fHi, T»*xa.» np*-rliin>ii» wttr*» d««M^rikH>Hl ait Vitlii 
|«luM*{'oinU. In chtHMi <txtri>imNi tlw* two trrapm a.rM 

IM'rtHi'tly w«>ll diotini{ul»li»'«l and JMiri* i>v**ry iij«irlt to 
riiiikt*d OA tlutiiirt »|MHThtft. In tlt4) Hiii»rnM)illal4> 
I'oiinrry. lioNi>vvr. thfv m<>rk'<»Hiid arc indif(nni{iiliiti*hkt<, 
TliPivfon*. for piir[MiU4 o( d«t«'t*nptu>n and r|)w«iincaTl<Mi, 
oitf iiHiNt kM> r«'t:j«JdM<| »}» a variety of th** oth«r, If, 
hoivt*v«Nr. a iiinnnrAiii rlialii or an <^hi=4|ii M»*|kamt«d th^ 
two i;»*oirrnphlcal rM1r>"l)^ thi^rv>hy blotlml out tUv> 
tnttrni^liat*^. ttHir** cmilil Im* no h««iint»on in award- 
Inic •(•eeific: rank !•> each Tlii* ctv^ tit typio-al of the- 
pni|;r4*4M of enn1i<»n ; v^ch u«N>Kraphfi.*iil arm haa plant* 
und luiimalt |H*ruliar lo it. and In pr>i|Kirtiuu as an 
urea t« dbjoiui-d and unhke oth«>n* are il« living furtu* 
|MM!uliar and dittiiiL't. SiMjrr» of Aiuerkuiu plants arv 
very like lltuMf ol K>irti|»r, but the Allanttr i>«*aQ m> 
rontplrtely eliiiiuiatc* the |MMMibility of iutt-rrnediatM 
that botAniat* reprint ttt4> plants as ireoirraphical ii|m<- 
cips. Thus we liave aiM>llicr example of the fact that 
•l*«V!ies aiar ni»t t»c detliiiHi by intrinsic cluLractera. but 
bv iMtnwinalitnii, and oiteti in ternw of luuuiitaias, 
plaliiN anil tHMUk*>, 

Hiir, to lae, the b4f«.t imKif that small differonctHt 
wltl»-ii frito ifrvt'ir one^ l> rni» fa^t that I »aw thi-s mi-iiJt 
In my strawht^rry * I %m It now a* It trrvwon thnsunnv | 
kiioli^iit llntt a »(pmt. hliio leavod, short iriinsMl, ] 
dMU**<lv luLiry. htinliftil plant jiut brouffht into tbi» Rast 
from th« wilds of Ureicon ; thf)fi. the spmmuI year, a lit- 
tie mnro erei*t, ttie UuirtiN thiniiur and ninrfi di>hrAlA, 
and a mori? i^mhdent anil aspirins attitude ; and (h«> 
thini year a tail irn^wini;, icretiQ Imv^hI, httrh triiHMHl, 
Ihknly hajry plnnr wttli ambition* to rival the learden 
Mrawbtfrry, I lifjfau with Prajcarla <*hili>ensi«, Mit 
ended with FriUF»rta icmndillora; and 1 lia^l tht* very 
saiite pluntM— the identical roots— to eud with thiir I 
had to beuiti Willi, fur I had *(»wu uu sevsls and had 
iiul even truntplaiiled the iilanta. 

Knufiiria irrmidilloni hau already develofied si> lar 
away from its |>nrt*ntal s|)ecic-4 when il first betcan lo 
be sludlrd. a hiin<lrrtl yeani neo. that it muUl not be 
idetitifiril with that |iaivnt Many Kanlen plants and 
UKMit tluniestH! animals are further removed from tlMir 
parental steins than the stmwkMrry is. but hist4»ry 
often NUf«tdi<<s the etjuiieetiiiK rvideiifie and i^Lables lu 
to icUtntity tliL* olfsprinie with tne atMH'stry. Hut wti«tn 
hulory is kiU-iit, W(* may iMt ahfe only to fruess what 
th«t nrii^iiAl form may have tM««n. or wp may say that 
th«i ]iAr»ntAl »]M>t<kPH i«. esclnrr. It Is prohabk that 
vtiry tew (»f thn (H'ltrlnal 8t^m>)of our tlomwtu* plaiit* 
arv lu'tually extinrt. tnit tli«* evolution Imia be**n »<.■ 
irrvat that we n%u n«» loneer trace It, It !*• a most hits- 
nirtcAUt fai't that of very mnny of th« o<Hiiinofi and 
Imitf thkiiiMtloAteil plants we do not ptjMitlvi^ly know 
the wild nriffiiuds. Uf snrh pliuit« an' apple,' |>eiich. 
a|irioi>t. aJmoml, ornnjirie. I^nion, whwit. rye, Itarley, 
lietan. wtiie icra|i«% Indian corn. i*t>tton. Ilax. suirar cane, 
tutMwxM. Kweet |}tj(ato. Iwtutna, pMiupkiu and Miua&h, 
cliryKaiithemum. and a leioi>u niorv. 

I have now indicutml in a luoxl sketchy way a f«w 
uf lite evkleiiws uf evolution. I have ehu»en to H(>e«k 
ofcHily the luoMt (aiuilmr lliinc*. beeause they arv »el 
cloiii meiitione^l in c<.)fitem|K>rary wntini;*. aiiu becauM) 
tlM*y seem tu me to he the very best proofs uf evulu 
tioti. We have iiceii hM»kiiiK*<> lar into tlM> (msl. luive 
sinarcheil so diJiireiilly fur (treat facts. Iiave so iirfreutiv 
4le»inp<l lo see ilu* tiiissliii: tuikv atjd have so ranfonnd 
eti ouraelvi^^ with pliiluMtphy. that we tiave fnri^t 
ten to pi out and sih> the creation kf<»mie uu atmuC as. 

I cannot forbear to say a wor^rabiiut tin* intssin|{ 
links. Kvoluliou isnot aline;ltl»aic>'n«uliiicy. Ituatree 
uf ikuiiiberlnss branch)^. »'ai'h linuicli (orkni^eaieHtnand 
iMCaln. Thtitipof one l>raiirh unjus iix^t^fr ttutn its 
twill alHl thereby lenvfu thi*«Hh»'r Indtliid; su that ih>w 
we have in the world r*pre»*»nt«r|ve)* of many uf tlw 
sla^e^ uf develnpHient. It not unlikely that t«4Ue- 
t hint; very like the first tonus of life sllll exist in like 
itiyxomycetes. Tlie prvseiit croups of animals and 
plants an' the ti^is of the branches in the luulliQd tree 
of creation. It i>rrident, then, tliat the iui»inj; links 
he behind, not betwet'ti. Tite ir^nealotry is the miss 
intr link, and in iiiaiiv casen it is tnteewbh*. There are 
Mtill iniiiiv uiifortuiinti* iM-rsoiis wlio believe that l>ar 
win tniieiit that man caiite from the monkey. It is 
not tti Iw wondered at that we sometimcw think «u. 
Itut the Imlli is. no doubt, that the twu caiiMi olT a 
siucle stem in iiet^ p*st, and they now reprcvintt the 
lipxdf ilii* bf:tnr|iiMi t^f a letter Y: but I like lo ibink | 
thai the hutiuin bmnrli io it httie Ioniser tliuu lh< 
iuu«ik*y braJMih The ludetHMuluut. 



f UYRllBOuPHlI^Ors PI^NTS. 

It ia a fact well kikown tu everyonp that ants have 
the liabil <a diMtcreeable one iu uardeiLsi uf running 
over the surface of plants in order t<» gather the 
nectar i*«erpled by the leaves and dow*rs, or els<? to 
"milk" the plant lice that live thereon. AfT«>r tlu>y 
have 6nbhed their work, these insects retire to their 
nest and leave the plants for a moment at rest. There 
an* cAses, however, iu which thiujiOi do not proceed in 
this way. for sometimL*a the plant contains cavttles of 
gieatcr'or Imm irregularity in which the ants imim their 
entire existence. tVie jilant then atTordinir tlieiu lx>th 
footi anti Uwlirlilit In exchantre (or thcM* |^xl ufDcvm. 
it t* lulniltteil that the- ants [ireveiit theu- IkmiI from 
b«lri|C overrun by noxious insocta. In ihts hyputliesb 
th« plant Is tho "Iriend^' of the ant, and is cjUled 
mvrnie(M»phtlous. 

Vmin a hlolntflcal standpoint, tlnr «txist^nce ul theae 
ntyrmorophllouM plants prft*«<nts n grrmt interest bv 
r«aHon of the problem* that It raisn*. It may be asked. 
In fart, whether thi« citv|tl4t« were rmited for tlie anu 
or by tbem. We shall revert to this que«tion farther 
ak»iiK- 

The luust beniicn caiw uf this nature that «an Iw ad 
dueed is that uf vnriuuH |iaJru trvtm in t lie spat he of 
which anta live, but without pruducinic Atiy distortion 
therehi. For iiistaocr. ihese Insectti t*el^*l, Ul wrtaiii 
s|MH.'lt!M of DmuoDuropBs attuiiiieile amunir the splnM, 
whicli, incJiuiu^ toward each other in MfVvral JonfCltu 
dinal lines, form getiuine cuvered g&Ueriefi ur a sort ol 
ekmRate^l huts. 
Tha caw of the Acacia cxmiigvra Is •tUI luore li]t«r' 



EuplH>rbiad. the KndOHperiuum iDOlnCMiiaiii. ahv* 
aIim> is tnvrmec<i(>htlouB. It« trunk ouniatiia cavitio 
that are inhabited by anla. which feed U)j<m Ui« beflat 
secreted by the (wtiulc^. Thi- plant Is to bcaMifoi 
that iiutnphiiis named it the " Koval Trve." It in«y 
that its lariee dimensions are due U> the excitalKHi prit 
ducrd by the prexnce of ants. In (act, when it it 
eultivati'd m tropical botanical f^dens. it cu 
laaile to acc|Uire only a moderate size, whatever be tte 
nxre lM«tow<»d upon it. 

The interi<(»r of the stalk of one of the VerbetHA* 
t)ve nerfMl«ndmn flstulnsiim. ts mluibitsd Iff 
Th« internod<«s of ih" stalk are much inttalcd. uti 
their iiiter)''»r crmiinunleates with the exterior thK^u-t) 
an <»rit1c«> situateil jnsi beii«tatli th« iomtIkio at tlw 
leaf I* this orlHce the work of th* ants or it 
natural ? H**ccarl. w|h> stndievl the qiieation. tn 
think that it is uniural. while tociininic to iheopWMi 
that thea|>ertnre was oriitinally the work of aat^tal 
has become hereditary. However this may be. inordrr 
lo convince ourselvm uf tJie M'tvlcee Itiat the ants rtn 
der lo the plant, it will suOloe to gather one of tb« 
branches, when the inserts will iiuiue<lkatelr makvllmr 
exit, run over our hand and iutlH*l a paiuful hit*. 

The hahitalion of ants in the ?«efMfnlhes btnUrartU 
IS nM>re siiifTular ; il is the (teltoles (»f IhiMw cufwii 
pitchers that are ccinsidered as beiiij; desi^isi] to «^ 
turr inst>cta. The petiole under ctwsideratlon li dm 
straiicht. now ciirTcd. s|>ongy and inflated, u>A it> 
cavity <whirh doM nut cuuimuuicate with that uf tb» 
pitf^herj opens externally through an orifloft, Tfaf 
ants live In its Inlf'rlor. ' iii«tctt lUsu with a Irs 
(>pt>nln«r» upon th« ails of the Innorwrence o4 vhiHi 
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««liuic. The loavv* uf thM Ir"* mn prorliled at lb«lr 
baw. hi lieu uf stipuleti, with two sinjug spines, which 
are so bent as to have been compared to the horns of 
an ox. The inleriur uf these spiun is liolloa- and is 
oc«upie«l by ants, which effect an eiJtraiM}c thereinto 
by making a suuUl hole at the surface. The two cavi 
Ikes of the spine* coiuniunieate with ea<!h uthur. The 
ants timt dwell therein belong to tho speclts of two 
genera : but tliese are never met with U|Mm tiMt same 
tree at the same time. 

(TiKin certjiin Lri*e« the insect is the IVeinloinyrmei 
hicoiiir, and iifHrn «kth«rs u < 'rematotrast4>r Tlie*<e two 
H|»AnlM gather the swwt substancw hei*re|etl hy tlie 
ikeeiarles that dot tbe entire* length of tlie prmclpal 
(leclnle, Moreover. ai the exlr«'tnity of ih** h^afletit. 
they meet with small buds ttiat are at Itr^t compact 
but'sofm iKHMMiie Muoctilent. When tlie»'e w»rt* of little 
fruits are rii»e. the ants cut them off imi«I carrv them 
Into lh« xpiiies in order to xitck them at their leisure. 

Il is a fact curious to relate that, tlinmgh culture ia» 
Melt luis it9certalnr<l>. ne ohtain merely sulrspiiie» with 
fmlpy contents, winch no longer luinirn when they are 
invaded bv cerlain kinds uf antv In unlcr that tlicy 
luay actiuirc their full dimensions and lia.rduf«ts„ tlie 
presence of the INeudoiuyrmex bienlorurul a r^rema 
tugastcr is indis|HMisable. It will be seen that thesit 
two kinds of ants are usi^ful to tlie Acjicia. sinok. 
owing tu them, the spines become formidable ilefeiiMts 
against herbirora. The latter are. besides. re]M>tletl by 
the <Hl*»r of the ants. Iu fact, the tejiv«w of the Acacui. 
even when freed of thetr hiuts, are not •latffo by the 
herbivoni on that account. 
iu tiki; lurintu of Mfthww w* iiwet with a beautiful 



I l>iiieiUMliMl srcm of ■ 



tlU! interiur likewise la inhabited. It Is eurtous tv ftnd 
tlia.1 the ants select in the ix'tiuie the luust daogrfuu 
place fur them m the wlkole plant. If. In hut. tlirv 
should venture iifKin the pitcher, there are wany 
ehaun** Hut they mi^bt slip miu its mtertof umI C<1 
drnwne<l. 

In the Kdkara forniicarnm we niMit with • 
of another kind. In this Moniiuiacsnd the intcmtw" 
lire hllexl with aiitu and C(.ccui»'lm' It is very [iroUil* 
that tne latter are cnrrlei) i<i ihix fdnee by ibeaott. 
which derive « Iteiietlr therefrom hy Iiekinir up 
HHcchanne hipiM that imi?*** out «|io» the fxirlaww 
their iKslles, It must beadiiiut^d that tlie itmciife of 
lhs«e «*eiijella "|i«rki»" In the iDl*r)or ul a st«A * 
very fingulnr 

Hul <»ne of the most ciiriou>« myrm*^»l»ikM» P*^"* 
nnd al*<u tine of the l»et«f studied, is cerumly the My 
mecudta echinatti. This epiuhvtal rJocboww*** 
shrub grows at a great height Ufjon ir«». to iw 
branches ol which it is nttaelked bv a feir adventilw*" 
r<KM9. 1 1 occurs in the form *i1 large. lrrf«uUr tah^" 
cles suruiimnted bv a lew leafv »lalks. 

Thc«e tulxrrch's, which son>etitues reach 
inches in tliameter. ctMitain innumerable g»lWif»- 
whknh all enminunicAte with i>*cli Mbcr and oiwsn 
ternally bv s4»veral orillees. All uf tiiewe ravilKS »« 
inhabited liy ants. 

It would seem. A jirioH. as If lhes«t lub*rrfes «♦« 
pnthoUt|C"*Hl iirtMlnctl'iiis— galU pr(Hhi«vd hy 
tating iir»«»'i»ce of anl««. rtneh is ii"' iIm'<«»^. 
ever. Acc*»rdliig to the reHciirches t»f Trculi. the pr** 
enoeof theintls in very useful to the plaiil. ^, 
lUBiMHik. ulleis Iheiu a Judging uf lU uwu vvAitiou- " 
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me i*»tiM* '•tml* itt llir MyriutH-iNltit to ic*>rmluHli*, we 
(.IiaII ol'itftiii Miiall pliiiitK ttiat ••xtiihit a flli;tkt iiittiittoti 
at il'H' Ih»w. Now, fvnt iutiili> from th<* prweiMv of ttt** 
iitiri^ lht» y4Hiui; tubi'ivU* |»ri>«fntii k tfAtli*ry wtilch. Ht 
tint inter >uiL, wotm «>|H)n» lu onl4«r to nuuiiiuiiicute with 
l|i#Mt*'ri*«<*. The ftiitit nre, tl(»'r»'fori-. iH»t liidiH()#ikMi< 
Mr to tb«) fomuitinn of the lu)H*rrle. which ei>iitiiiun 
lofTow fonu fculleni:^. It l^ lume (ht* true 

Ihkt thft auit* fftvor the irreut defelupiiM^nt u-f the (u- 
b««<rW*, which, hy (lielr x|MMit;y nature. be>oi>iiie vaJtu 
ble rt*rrti*tn <if wnter for the rebl of (he uluit. 

|^lUiUy. we (itiftU ifive. fmiu n imtier rv«d by M lleiiii 
b«ri>r<i tli« AttHOclatkHi fur lite Ailvaikceiueiil ul Sri 
titpt*. * dewript lull of n euriou* uirrtuecophilic mr 
nnr»»m*nt in the Dischiiliw. TheM* plant* are epiphr- 
Ul AM*lrpia«U of the extruiue ICaiit, luiviii^r twininif 
Mritih himI t>nuirbe4 that wiiul around trr<r«. Thny are 
rtpn'tjilty muarkable by iitKHiiK id the fnriii of om* 
ilial hanic from th« twiiiiiii; hranrlMui ntul into which 
■Dlef (wIrenticicHU rotMik i^manatin^f fmm thr pMluucW* 
that AUpporu (hem. Tb4i ri<M>tiiblan4w of the<M« uni» 
(i> tl>e tcaiU prrtthtcptl n^Kin the leaveii of varioim trv^t* 
hr lice of the ifeimit Pemphitcu* iincn tliat a immher 
of ilir ar«>t atM>errer« of tlvtiMi plantJi cofi«ii)»r«il them ! 
w abuuniMl orgiMkit dii«» to th« p«inclur«>of |i«ra(>lti« . 

ilUtCtH. 

Tile luuriihukwieal tiatiire of Xh*^ c^irlous onnuisl 
ba« been iwrfeetly eluchlaletl by the r^enrvheii uf 
IVrub, who haH fuunil (hat they are tiKKlille<l leavee, j 
The Dortnal leavee uf the OisehtUiH* are ortii«ular. 
thifk. flmby, and o|ipu»i(e. The urmi are u<»1hin(f but 
the limb of Iravi** uf which the lower nurfacr oorre- 
»]M)Mbi to th« iut«ruat face uf tiM uru. The pellule of I 



into nnift. Such ihMofti^Hi. nt tlrxt lUTUleiitAl. nuiy 
Imve berome Itereilltury ihnHijrh the iiulfnidie nm- 
ttlllUltloli of the ptieiimiienon. Thtit the prilil*< ejiUMt 

of tht*< HlMH»riuid fV<»lntloii may have lH'**ii pAra»itiMti 
it) a ftutitalnahle hy|K>4h«QiN ; but in the iire»eitt Ktat^ of 
thii>KK Dulhitiip can ih>w |HTiiiit of aCtribiitliifc any role 
whatever, in tlie foriiialion of the uni*>. to the DtliifC* 
of iniM*cl«. However it may In* with tin* rule of aii1*< 
in the prudueliuii uf urns, it in itermiwtble lu tmk 
whether bi»l<»K^ical relnliuoH do iwl eki>tt between (hem 
and the Diacliidiai, the urns of which they fre4|Ueutly 
inluibit 

t>tlier inMM*t!t but rarely enter the uhll Tlie antJi 
nMit with therein are alwayx very lively and ifeiienilly 
In very laniTft numben*. The ams lieofttue tt**"'"!"'^ 
fonuicnrii^ that »hellrr hundred* of IndivUluAlit and 
maiiy Iattiii. The ant* teiire the urnii with the tame 
facility a;i that with which they vnter thein, ninnr the 
latter j>rv««>iit no arrantftiUHtnt apt tn n'tJtin the iuiH*rt> 
tluit rfnd their way Into them. < >n thfl contrary, the 
adv«>niiv4i rctfti* that trav^rM* thenj from th*" |H»tM>le to 
the botton* form wtth thplr nuni4iroufi radiclen a nort 
of ladder le«dliitc Ut iheeit^rinr. Wh^i an urn tluit 
c(»nt4unii Abl* prei«*e<l. the ln*^t]« are to make 
tlH*lr eilt lu larice iMimberv. carry kuic their lar^'ie and 
nytuphh It t« well to note tltat the iMr^chldl*. aco^ird- 
Intf to the MAlioii. ofTer aii axylutu to atit« or vei.'ytate 
inde|>etidefi1ly of all relatluim to them, and exhibit 
(irtitt that &re abtotntely abnormal. 

t'puu (he whole, (here are tiuiiieroud caant In which 
aiittf Inhabit the interior of phiiit*. but there In a loiiir 
Mfries of intermmhate oasei* between that iu which 
Ihelr preeeu«e h indirTereiit and UmlI in wbioli, If it in 




Fki. 2.— UYRME0II»HIU>L'S PLANTS. 
IVt ikt rkbt, MrmiMutti tUM. T» ittt \t4\. Hrmtw^ •vIiIimIb <k«iKltiit1iiul «Tik>n>. At ihc boMim, vwtaa* ilaff* la (to ffcmlnUM 



tbia abnormal leaf is thicker than tlial of the normal 
karoL Thx innde of funuatiun of such orienhH may 
braiMleriiloovl by imaf^iniiif; the limb of a iionmil leaf 
to hare be«n l>ent iyack toward the earth Mu\ then 
taniMl nprijcht ani] its rnljce* bruuirht toother. In 
tnlity. a chaiifre of (rrawth loaiiifcwtii iliwlf in the 
yoon^c orti iri (he way of fonuntion. 

Tlieicrowtli luoalire* ItMf nearly upon the inediati 
fMirt, ntttm u> caiiM* It iiAitmiie thn f<»nu of a hood, uf 
«tiirh lite u|i«iiinir \v> at (knt tnrneil downward, aiid i« 
■ftMfwanl. pn>t;re^n'ely. more or le*»turiwd upward. 

The iVitchidtte have <»i)|He>lte leavtw. hut the iK>nual 
kkf tipiKmite thr tirii atHirtM Aft a tceneral thtiit;. When 
1W vouDK uni alTcerti (he form of nu eioii|C»(ei) imf;. a 
lew wlreulire rout* are (»eeii to make lht*ir ap|»«>4iiii,ncc 
n\M>n lU petiole. Thove id the rtMiti (hat it'ow i»i>Ar 
UiK iiiouth of Hm! urn enter its interior. Ati ailult urn 
oidlaarily eoiituins one ur two luii^; at-lveiitivx ntotR 
pHMnled with a well developed system ■■! rootlets The 
iBterikal uirfaea of the am is pur^)le. while (he eiteriial 
>• paj^iah or td a icUtitcnas grmtu, as i% aUo the iMiHacv 
of tlteatalks and Wvefi. 

The tlirertkon of the urns k* rnriable aod worthy uf 
*n»Mtiiiu the atteiitlitti. The majority luinK vertically 
With Ibe mouth upward : but tlM're are alMi souie that 
krv horlxoutal and uther*. that are upright and tluit 
tum their cUi«ed eitremlty upward; tluit is to say. 
tbatpffi^rve IIh' pmiitjun wht«n they \uuA at the time 
»f Uwir funuatiun. 

TIm uniM of the Dischidin* an* uflen lohablt^ by 
urta. 8u Ueeoah askiKl himself whether It if not an 
irrltatioti nnMluced by in«iM!ts i|KThiUHi aut«) that htw> 
dHvrutiiied tlw abi>ormaI evoluttun of leuven cuuverted 



not iiHh»i>nnsHbl«, it is at lea^t very useful. It i» i»ut 
liii|)«Mu.ible. even, to admit (as serms rrideul in tike 
Myriii»^'odi«'> that th* htsinns prtMlucnl (or several 
fTeiierntlonA by antn hav«« t>oconM> hercilitary. In this 
reKanl, luyrinecuphlly ppesAnt* a ffreat biuloeieal iu 
tere^t. xince it Nh<»wi) a» a tine example of the itArodity 
of ac(|uireil characters and a trii* nymbwiais bittweeik a 
phint and an aiiluuil. 

Fur the illuntnatioiM aud th« abov« par1i«uhu« w« 
arv indebted to La Nature. 

Tb* tnaual oust of keeptu)^ the |)«vemen(8 ami Htre<et6 
of (*aris in gnod order iuiioutit« to nearly !M.<XNl.U(Mlf. 
A1thou«[h wo(k1 paviQi; is made use uf. tlbe streets uf 
Piuls arp stdl Lanrrlr paved with stone. Tlie stone 
pAviriK citTers ii.04U,60Cl Mpiare meters. Kvery year 
more (hail I'Xi.iMXtf, are kpent in luetidiu^ the rtiads, by 
ref*<ttiuir the stoncfi. Tnu work is rnrrntl out by llie 
AMOi'UtMi of Htoiie^utten* At the avera^rc rat r- of 19t. 
Iter KIKN) «ton*« ; thuH. iM>arly l.lUMMMH) stonr-s are reset 
every v«ar. The >torie. aMphnlt. aikI niacAilAin luvitii; 
eiit>li|nbout V.DOO.lNMK . nml the wotmI [uivhif[rnftt> S^tMNl, 
tUXH. to ki<ep hi reiiair. To til*"* mu»t In* atldeil th»- 
pavements acid n^phalted alleyN, the eU>An*>lu|C of the 
public Mreel**. ett-.. and tliu* the total o<»t nmount* to 
nearly M.OtKl.OOtif. The averatcc daily number uf vehi- 
cles in Taris is rA.OOQ. and coii<<Mti of 1.000 uiuiiihui^eh 
and tramcyux 15,000 calw. IU"**) private carTiaire*. 
1<S,000 busincM carts, etc. Ai-ciirdiii|( to tlte »tati«licti 
taken by the uiunicipality, the Avenue Ue I'Op^a 
Is trnver»e<l evfirr twenty four liuurs by Hft.SfN) homea 
drawiiift reiiieles, or 3,363 liorseM for every meter 

of lt» width. ToMipport this wear and tear 11m* ruod- 



nH\k ouirhi to bf lit^l ntlh cntnlte fnmi the depart- 
iii«>iii*> of ihf Mitnrhe or * 'oit-^ thi Nurd in the North of 
KfifciioM, or from tlte Vnti^'V". The uw <d Hclfrian |Mir- 
phyry hti*> Imh*ii Kiveii up. »v* Ibr passiDg of heavy vehi- 
cle* reiiderw it I«hi •liikiiery. 

ArKTVLKNR.* 

By Vivian U. Lkwk^ I'txifenwrt- of Cheiuistry. Ili>yal 
j Naval t-'olleire. lfr>^ttw(cli. 

I PAMIt.lAlt a« I l«ve Im'hu with chemical actions of 
! all kiiidk. ttMir** et.|wr|j|ll> iu tlo' •1''V.-|opiiK<nt ni<d U)><' 
t of iri^set). 1 "hAll never forieet the iiiipn*sf(ion made on 
mv mind wlten. In the aulniitti of t*<U4. I hrsi irenemted 
■ACefvlene by the nrtlon ttf »iiler npon ealeic cArlmle 
I obtained frtmi Mr. Wfllson. in AnM*rica. There voa 
wjMiethinf? atluu^t " uncaiiiiy" in the development *tt 
this w<Hiderful mm frum the sitnpl*> ctintaet of the 
carbide with water. I wiw the iiH>re lmpr*»se(| hy it 
A.H I hul s|>i*tit wrrrnJ year* in ri*»>t>urrhfx* nee<M«t|fat'jiitr 
tike makinf( <d confti<lerable voluin*^ o( acetylene. an4l 
I realkzrd to the lull the latxirioiifc and iiut«(i>*f»c(ory 
nature of nil the earlier methotU Utr li*. jtriMluetion. It 
was with thlA carbide tliJit I then made the exrH*HnkentM 
detailed by me In thi* prMtm Hi Jnnmtry. I?<WS. witen I 
showed you for the flr»tf time hi (h in country the re- 
actions which hn^t ciium*i| me Nuch keen deliirhl, and 
alKi0bowe<l for the llrMt time in niiy euunlry how the 
iras ooiild Iw eonhUiiMHl mi as to develop to tike full its 
iuarvelo4i» ilhimiuatinR (^Miwer. 

Iti tire K^nerutiun of ncviylene from calrir carbide 
and water, all that has to be dcme is to brinff th*we two 
coiupoundH into contact, when they mutually reiicc 
upun each u(her. with the f<:irniAtHkn of lime and 
acetvleue, while if there »k* »ufni'ietit water |ire*enl. 
the lime combines with it to form 4>aIcic hydratn, 

(I ^ Water. H. i> Liiiit*. 

X and 
CalOc carbide. Ca (% Ac»-tylei>e. 

rS.) Uin<>. Water. Calcic livdrvle. 

CaO + H.O = <.'alll<>>, 

The wonderful simplicity of the renrtion is it> urent 
beauty, and one would miairine that tmt little M^t|t** 
was annnled to the ititrennity of inventors In devliilnit 
methods by which the contiici tk^tWHw^ii the intenu'ilnit 
bcMties shtiiild lie brought Mboiii. but a iclanre thnmirh 
the patent literature of the Ia"! few yenn* i>ho«K thnt 
where ther*> is a will (here'H a way. aiMl niany of tlie 
welnl device* protected under the name of aivtylene 
It^ikcratnrs would lend one to "UpiMfee ttiat tl>e fortiiA- 
t(on of thio beniKiful lllumitmrii «»» tttif of the motit 
omiplex prohleintt ever submitted to the i»K*'bUity of 
nmii. 

There are manifestly iwu uietlMMls by which th« 
carbide and the water can be hrruiffht tof^'ther— by 
addint; either water to carhide. or carbide to water, 
while a sltL'ht aimmni of novelty can be introducetl by 
allowtusr the water to nM> in ivi'ntact with the rarbhle 
frum beh>w. i.e.. by nildiiitc lh«> water to the b4»ttom 
of the carbide instead of tlH> top 

I showed thcM* three rikethoiiKof prncMlun* when I 
first drscribe4l ac«'tyh>iie. and at the time ihoufrht that 
the qu***''***^ c«*i^t'r»t'"r» tt:ih prtv-tlrnUy doii'- wuh, 
but within a lew moniio ih** mI^a nroM* of makiiiic 
automatic generator*. In which tike >pnce n»'ce«sary for 
a small holder should b** i^a^ed by iimktns the apfia- 
rntus only (tenernte the tea* It wha nee<t4Hl. lUid a 
lunltitndr of devii>e)b for ••ropptiii- (he ie**<i^''^tlon nf the 
fras wlken the coiifttitiiption reiuted were deekfrnni and 
placMl upon the market. 

linfortiinHtely. tlw designers of tlkeae machine*, al- 
thooffh trlfte^l with much inpMtuity and mechanical 
skill, had but httle idea of the properties of the bwiy 
with which they were deulini;. and as a result many of 
the ireiieraton*. if nut wtually dAUperous. are m» ar- 
rauircd ai* to irenemte the ^(as in anylhinf; but tl« pure 
forui, while suuie give n far smaller yield of 
|>er unit weit;ht of earbida decc>in|MiMtd thau i*lli«n> 
const rucleil on mure ratiinnAl (irtnclplcs. 

The difTerent forms of appamTui- shown In the ex- 
hibition at tlie ImpArlnl Intitltiite. h«>ld In th«»suniiner 
under the aiupices of this iktciety. uray lie taken as 
reprcJM-ntift^ the tmtt tyttw) on the mark**!, and when 
in a few we«fkM hence the re|Kir( of th** committee is 
publi»he«l, much Intt-re^tiii^ matter will be found in it. 
As A uniform ()UAlity of carbide was tiw*i] thrunirhout 
the exhlbltiikn for over a mun(h'^ cuntiniH>m> wt^rkinit. 
dirvct cnnipartMju bvtweeu llie i»erforuiaiioe« of the 
various iceiwraturs Iweoimw iHtifible. 

In con-ideriiitf th** vari4>iis forms of apparmtus it 
will be Well to divide therii, in the HrM place. Into two 
claMcit — {I) the automatic, in whndi the storafre ea(iA- 
city for ace<yh*ne is lois than the tidal vohiuie of tran 
the charire of carbide is cApable of i^iiemtinit. and 
which de|M*nd ii|K)n some ft|Mti<ial arriinieement for B44>p- 
piofs the action of water on the carbid*' when tike <*on- 
Bumption ccAM«s ; the nnn-autom«tii\ with which 
there is a holder of suttloient Mite to cuniam the wImiIc 
of the gm» fienerat«>d from the charife of carbiile which 
is used. 




Rachof thnti» rlas«i>s may be sniidivided uiid^r three 
hi>Aiiii 

1 Tho^ In whirh water Is hy variou* devices allowed 
tu drill *tr flow in a thin »1reani on to a n>a»N of 
carbide, the evotutkon of the ifns heiuff reffuhilekl 
bv tike stopplfttf of th»' water f»»t'd. 

3A. 'fho^ in which water In votuiue in alk»w«i) to 
rf«e in nmtact with the i-arbld**. the evolution of 
theiTAi beini; rv^uhitetl by th** w^ter lieiuic dnveii 
hack from the carbide »iy th** increa-e nf |»refisur«* 
in the treneralini? ehainlier. or— 

• l^MlHrr III. Ih-»i«rml Is«vntt>« a im^iwUri tbtt j%tn*tfal Art«, 
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UP : 



iiuti.tu of th«t gam, 

I n every part ol tlM apiwmtiu. 

[iiHtaaaianatmler NiMoM, 
II dr IMm tbaapiiMalaibtiMaRenr 



aa K 

SL Th..- 

into un ! 
Thi» l*.niit> 1 

I. i^VI t«>lll|l 

-i. OoniiiU'l*' 

4. lAtw prewirt In 

5. EnM-' tti I'imririi 
«. K«i„-.val r.r iill 

radon of ttut t£H.», 

\Vbi»n rnrhlde lo »rted upon by w«t«r coQii|df>rab)«> 
hmt Ia evolved, uutl tu <lett^rtuia(^ wtiAt thin Amouhtvil 
to, * k^hI saiiiplpuf cuiunicrruil cjLrl>i«lA cont&Ukllic 'J'i 
ncr retir. trii« carbidci wax riptiriuHtateil wiUl a* fuj- 
Jo» 5 : 

A ruu|;b i-aloriiui'tiT wiu iunili> by jackMin(; a twakiir 
about 5 hiditii in dininoter wuhcoctuo wooL ThU ur- 
ningnuriit, ihntij-b rrndc. arimrerwl Itn |>urpaae 
a* niuariutont >.bn»'ml Itiat nouxf hot mutrr |>la«><l In 
it only ktt ( uttvr nunjiin; for leu luiniitrt in n 
rocMa at t*'* < ' . a I<mk which cuuUI be unglm^taHj- 

Od* pl«we or i-arbiUe llM weight ol which wa« knowo 
w«* dropped into a lilar of waMr at a knowa t«B|MTa- 
tnre Id the beaker, and Mi* noamt IbM the evolutiou 
«t tt» miMwI. the uumntmn of Uw water wm tatta. 



<-itcnt, drpmkil ii|tnii tbf Ainnnnt of WAtcr udiinvl, lb4* 
Miuiiunt t>f ntrbiile iiiiiloi'niii(MM^I, jujd tb*^ t»*iit|>frtttiir« 
III till* earbUi* at the llim wban (be water auuply in 
KMPixd i wiril* Mm HMMtlM wU UmU *tpmtm 
<i» TlMd(k»lraUmorilMaaM(lwdi — '-"^ 
«l 



ol 
"■»ti" 

Uk" 




tur» •<_■ 


CcrT»«- 
pMidinc 

I'WtUrd 


Number n< 


r-i.of 

to 


I.OOO 






•M 


i:.4-jo 




61 


IjOOO 




II 4 


1 1,400 


I'M 


»« 






8 > 


a.xx) 


4'» 


n 



l><4 i wiril* Mm iiMMtlM «M UmU datMnCmoB : 
Th* d(k]rdnam or lh*aaM( hydiMc «nt Ana- 

lb) TImi decoiu position of waliT coiub'tiHt'd from tho 
|;iM prvw^ut an ttur trul|M•rnturl^ u( ttii* ^riirrntiir fjilli'. 

A* ve luiriT lM*fof*i wn. tb« flr»t r*»nll of th* Hction 
of wftt^-r upon tbp carbide U the foriuationof quleklliui? 
a4i4l tbr pv<ihitlon of iKvtylen?, while If BuAieivDt water 
b«i prp^ent. the lftu« taketi upaiii>lber luolreuleof water 
to ronu oulcio hydrate. Thin luolecuie of witter, how. 
^iver. at teiuiteratam of W to 4^3 <\, ii driven off 
frutu the caJetc hydrate, and the adiniey of tlte oarbada 
for any wat^r preirnt eaiiiwii Ibt^ r.-.u-iii-ii 

CaC 4- CiMUUh = »MJ -t- UMi. 



wbleh w n mngf, m mtuOm HkmUed f.i 

•Mh SHHBIB* of ( — 



Bnikt'n lip carbide, the piece* of which wvighwl rruin 
I lu 5 Krautmen, wan thrown into a liter of water tu i b>- 
baakarlniiiiattUUaaatHtOj^aiMl WgrMMaa Mpn i 



A nertmfmiil i MBiiwiindttypl Ml aKakiiowa 

Wright of «MrMMtD ^gmmtlag «rHnd«r. mnaiDg tu 
a known welaMof mter la a irlven lime, and earefally 
ini>Ai<urinK IMTolliaaar gaa for cbe flmc I* minntei, 
and aicain whoa Um aelioa tuul [irnotloilly oeaMxI. ami 
not uiore Uiaa 1 a a, of (aa waa endved In 10 nilnutee. 
The renilta wa otataiood allowed clearly tiMt to any 
apparaina as tbi* prlndplo tba eul-off sbould be ■» 
arrannd tiat at hwk oa»fMirtti of th* Mai holdnr 
caiwcTty b atm kraHaUa to iMita tlw ilavlr ji—uaitad 

Ka» 

An iiiiportant point miaotiatd la tlie«ip>perlmmt>, 
vli.. iIk- larKf eieeM af walar tagillml to innarr mm 
|ib<i« diHyimpoaitioa «C IhaoarMda a*er and ah«ve the 
llfeuretieal qoaalMy. ThaogwM Of «a«w u ndid waa 
lariKly depaadint mpam Ik* (pfm of mnmnr mb- 
pkiyea. 

.\cirordln|r to tboorv, ^ p«pt« by wt'fieht of carbide re- 
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iiuirr only ".(I juiri" i_i> >»c-irlii nf 
if*MHim(M:iA^ Xh*'Ui Ki;d ct«iivr-rt li 

rJiLi M-(.iiij(J iiirjuj tlnit 4'iuih |i 
it l.a^i- iiuiJiT hftK ii j-HiC -il uii; 
tuui. whilr in prnt-tii-. uwjin: t 
to ttin h>-at of tlioAt't ...I. r il> 

t)ff n» »ti'AIH with cit.' iii-ftvl(.|r 
ainiiTliij: ti'tlK- hit!*'. .ijiiJ Ml-, 
t.. .-;>mi.l4-r.- rh»- ii- timi v*.>.iM S. 

I'ufU.il". uliil'- 111 HAiih') ilit» oijjv Kaftf way in U* luSil 
j'Ufllfi'f'iit w.^ier l-Mlniuti thr n*!>iUu('. 
. If m in-t il'Hif, Ihi? ]tiii*< U>rn\% »o pmtM-tivtf a 

roatiiu' to th*- ^■Jl^l^lllp' Ksnt riil^I! qnAiiTiti«*t( oft*-!! re- 
liuiiii iiiiit<>i'niiiiHtM-,l, .-iiul if i.'u- !liniwii itj- 

u -tr I'f-i-iM H.I. I hi' i-v -III r 1. 1:) ..r lu-f: \ l-tit* h» I'liM 



iiintji. t.i rtit* ur 
"ViH-.rnrtiiri <lii.' 
I w;,T(-r Ih ilri^t'ii 
■ ir l..rt i:i4Tlini,w)ill\ 
11II.-I .(ii'ih'ilv hkrly 
:i s u-l ^" 'V j*Hitiil -if 



* >i>i'- 

11- f u illH.li. >4I 
I II- - M -Ild .ulKli' 
>i:lliT n-.'« 1. 1 III!' • 
li'-jitai^' rjiii 1m' isv.n 
am\ni,-.-ii t lidt tin- -ii 
rnrbtdc. anil il t.'n- 
!lfr«iit. Tnder tlie»*' 
In alwAVA In pxcwt* 



•inil c.( 11-. I.iw 



'iilil 

Ill 

rl.iir*:.. 

.-'HliJ.ti 

I :l.« I 



tli. 



■iil'T* '.'.V I, in whii'li 

j-rovKtittl llwy ar« «i 
Ir.vtiti luirk front th4* 

lihli* llMfHl ite lH>t Umj 

I >.t<»w|y rUlnic "■Mtt^r 

lirrr it d(*<nHU|»(: 



Thn iMt ptptfTtiuvut MM r«»i)c«tid vMIl MrbM* still 
UM>i>« Qn«'ty 4liv t4Mj. tuid Mm? ivMlltl ffttW wl ealorl«« 
lor caoh mioBM of a»^l>Ull^. 

Proa tbiM llgaMt it will be Mwn tliat, ouitmry u> 
«l|lMllfttlOB, tb« SMaUMfUw cwrlMde. tiM Im won tlio 
yMd or IMhI» Iml th* win tvr this ana mnhi b« ituule 
•vidcnt BloffttUnis iagfimt In nM^inf out fthaflnM- 
wrblda tlMui in itMmu tb* wwlRlitof w Utir* pimm. 
and Ibii lM|«r nirAw» pf et — t «d by (h« mbiUI pinoM 
unm g iwi n i iljoonuMwUkm bp Um moMom in tlH» 
«lr (bwwtUi tlwili^bUBiwlMiiMtlM oarMd* Uof 
piNf«r ^ttaUtjr. aad m umvm th» npM •foluthm of 

abitffMl1iic*nth»ba«tftMill 

TblUlk«rtlliis Into ecnuridmtioB. tlM 401 ealorin will 
■UMt nearly rpiimwiit th« b«at avohrad hf the daeom* 

KtWott of 1 grnniaMi of |[ood «ntaia«reial earUila, and 
ta would ba equirAt^nl to 4U'ft caloriaa for pure car 



With Uite flirur«> M A bA«N, i% l» evident tbat tlia ac- 
tion davolopa about oiw-twc nttt^tb uf tfao bMt ovoK^d 
by tb» ootubuatton uf carbuu. As. howcwf, tba loteii- 
Bityof lbal«iup«nilure developwl !■ a ftaaotloil Of the 
UflEM naailad to «oiiipLetr the nctioci, and aa tfae dacotU' 
BBrtUr- 
ibaa 



tlOBOf Ifaaoarbide by vat«r » cdttreuMlf ra^id. aud 



iba Jttui aa of brnt attAiiifd taHm with itTMyVorui of 
(rm<*rtitor, wbllp thn wati^ in one form may ni*rrrraaab 
tbr l>i>ll)iif( |»oint. the cArhltli^ lu anorli^r nuiy bDooOia 
r*tj hot ftitil »clv*» M it*iii|>*^r»ture of ov^-r WHt < 

Wh^n wiiter <\r\\%H ii|hmj i.-i\riM(l,- .-i- In k'^'Ofruturft <if 

viilKltvr^lufl I. rhr ri'lii|i._'n\ruri' rjiimlly rifle** until ft 

ri'iM-'ln**! a iimxiiuum Afl>-r ii'.*nir 2-'> luiMtil**!, the 

lU'funl hrat *ifVt-|it}.t*il di-|>f:iiliMi^- \i\>*m Xlw r.-\i'.- uf flow 
of W\v u'atrr Aiiii tlir WHY in wlm-h \\ i> ilij4tn;>ut<Ml 
ov*'r tbi* iniuif', hut ir i.-* ij iit«' j-c-ssi bli- witli i-i'inTattjri 
I.f tLi> i'liL'> i.trt-H'-li fn.iii -CM ti. :iK> {' iiiiil i: is pmb 
iihli' i\M\r Ml .^.itii' t^.Hf'- iif itii- n.njj. ihf hU'h'^r Jiniit i.^ 
rttM+rJv lil^'^t)? :-t1t.-ii-i4*i|. tni'-4"i uf tin U-int: k'»'ii»-r;^li \ 
fiuii»il in Um* rf-i-luiil liiu»- in f >iue ctu*vn il l^ ia Hiiflf- 
rrt'tit i|UMntitv t«t uuikf fli>- liiuL' ycli(.>w au'I |'n*ty. 
while vtt|K>nt uf ►H'liffiH* iiiii.i ■:>tht'r ixilvmf-n/.iil ion pra 
iliH'tn paau friH-lv fifT with chf k'^v;. 

I>>iivintt th'- 4jU4-».ririti uf rhi' tt'n.i«'r'AlUf»^ .h'Vi l^lp.■^t 
in tlit* tf i>'t .'f^r-iF. .tJiot'itT jjiJiwjifUii't I'liiur I'* 

thf liij^rh ^if t ■, t r \»|ii.'|; (reticnttiOD of L'H" I'Mii- 

ti-iiu^ Aft.'f Ihf .1-1 ! 'lilt! iif wiitfr t*i the cttrhi-lf \\.\-* 
rt-ivnfil M tk'Ts i'( a^it'-irniiliL' ikT>p«rata* of ihiK type 
-'•t'lti In rtriik tiijil i:i v>r'|t'r t-i stv)p thr I'Vf.lii'.inn ^.f 
;i4'.-lyki.f. -ill llu'V hiivr t.i iK) In nit ofT th.' w.^t. r 
supply I'lii-i wsiuhl lU'C very II if ili.- i;i m r.i'i.ia of 
(»iU4 rt'ftlU r'..a.'-il rlii'Ti, li'it thi'isuiit th.i 4-ii'.i-. iu» thft 
(fUH <NHitu,uf3. tu bo rvulvt'.l. ;tltii»<iit;Ji w*;lt tiu-ri'AKing 
alown«H» fur a euusiiUrabUt paftwl attar tbe eiittlnK off 
or ttoo water. Tha lmi«h ol ttoo mr wliM tbb 
lH w iia wit i wi «rt«ftii wlll,«l •om^ «» « wtito 



tb*' rArliidn". ihnt th* **va|H_.raHwi.ii by mnJcriuK lie«t 
liir^'iii kt*et»(jMWn (li(< tt*(U(wmlur«^ iinU tklthouKli the 
xi' rii}i foriuts] piirllv decxHuiH>fti**t llii* enrbidr in tbtt 
up|M<r portiou uf ibi* o^iJir^'r, tin' at'tton i» nitvar mifR 
ciently riLpid In k""'* a^O" T*-ry ^i>nE rivo o/ t4>atpprik> 
turt?. In otUrr l4> fnl51t tiH'Mt <N>nilititin^ It i% mirMNiry 
that tbcrtr sbnuliJ 1m* a holcb^r ol oimftlil«trAbb> <*A|>AClCy, 
an<l tlint thv bwbiii; tnlw «vHkdii<*tln4( i\w can frcMH the 
(Ct^n4trnlnr to th^ boMi-r •ihnulil Im> of fluffieti>4it dtail)»t«r 
to fr^ly roniiiirt awav tbn ffiw. x\\v w*it*f btMUR allow- 
t'll mt tb*< fMimi> tliiiM To Hh*' In till' t^-iMTnlor pmj filuwly 
It* to i|it Hwny with any rifk of ov**rjfeu«Tali'Mi. 

Ill tbf b«9l kftirratora of lliiii rLasn tbmi* cvmilition* 
arp inon* or nppninflHHj. nnU it i% uuujiuaJ to flni) 
llint tiM* lUrltinfT ikmuI of tin. t'., ban bt'on rrtKcbmt 
in till' rttAr>n^ uf f^iirbulv diinnjr danHnpotitlnii. 

WbtTL* Apjutnttuii of tht« rlaai «rv Mtouiatki and 
biiVf no ruin^r hoKbtr to tiik<f thaffML It to foond that 
tlwv work »Ati:«fai'torily wbfin gupplvfait tba DUiulMr 
of Iwbt* for whii*b rb*>y w«*rr •I««Ik&m ; but if thry are 
ovardrlvan and tb»* lurtlnn iK-cutuea too Ttotent. eaeea- 
•iw hc«tlnfi: tak^A placif. while the tumlnic off of tba 
Ipaa aikd cunmH|Urnt drivinif back of tbe> water fPOOl tbf 
oarbide alM haa a teadrney tu cauMt lu II, howofWi 
Iba water baa rteau auflkiWntljr atowly. th* ««i>M* 
bobir tboaurlM* baa baan pffMtieallr M dto— PDMd, 
ao ttnt th» btotbir only tokai plaw ow a lontted 
anna. 

Tlia icvo«ratorfl of aiibdltrMoQ 8Bm Ibe 
«rB aa recardfl eneaslra heotlnffi, tba 
Me In aotae of tbaua ItaDi 

lime taken fMiBtbMili^.^ 

f rvui the foroMtJeii oT tar and earbacia 

The wtMnent that nrri yt^nr i-« "Tib^rliHl to tba action 
of high teuilMraturp-'- ('imtj;;ix <f i:r<-At r'nin|vle«icy Im^- 
li;in. Thaw at Amt am piirfiv ucli<>th*Hl ; nt ttMJiiiera- 
tur*w whifih araeomparativi'fv lowtti^awtylrue beiflciii 
tofioodfiniw to btikiwDa : ae xm t^iutwraturv rvww. ibn 
flondenaatloD ol four molecules of acetylene yhtlilii 
•CyroioM; afiirth«r likcream lu tiw tempenktun* nkay 
oaneetbe Ityroleiie and beuxene to iutemei, yieUliuir 
anthracene and bydntifren. and it ia probAbly at thlt 
pi>hit that IIm) bruuu tor vu|K>r»np|)rar, whik» nApbtha- 
Irnc Also i« fornMH). At thin t4>inporAtiir*>, iiiorMver. a 
frr«b Mil ni int4*rArtinn» Rtart. th** iiaMMtt bydmiEeii 
•-iiiKtiinpii with AOfirylent* to form etbjIeB^ ADd Ibiii 
ImkIv iind^r Che action of h^-nf hr>-Hlca dMIA iBtO lur 
ihmst' uiii.l LM*>:*tyleiie one*- luurt*. 

W Li :j 1 <-\.f.vr uf carlinJc vti-onntftn^^B. X\w 

jfi I . I I', ■ -.1 r.ni'i.ily tl.nl thiTf i». no tiuu- for ih.- hfut 
iH ,u t rij. I. It hut iL* 111.' (li\«.irii«.^,tiMti ..|.r.'M.|« irilM 
ih- .^-nti^r 4.r tli4- 111.11-. r 1 1-' ur»''i - I- ' tj,v« h. 

pH«?i thn.iiiirh t;if Mt<-riiiil Invr-n ir l.. ;l- '.ln.'-'.rt niiiy 
t>i' At a tt.Mn|>4!riLturr aU>vf th4' ]Miiri: ii l its ii<N'4iriip«i*i 
tion, and it ia under th«M* (Vhndiilon« that a i*nni)Nler 
!*b|#» robiinp of (fam t« l<w>t. and the tar, o(t<>n fonnd In 
r»»*M<i**, or dL4ttlle><l ont int" th** jj^rn^TrtTny p»}m1 
(nt-t-. V fiirtned- 

lii t't'tn-rntors iu wJiioh i-^r-ff*- i\ \.rx\l\\^\z f-ak*-- plac- 
h'" (iir 1^ hhi-ly (4> runitr rontiitbirable Iruuble. an it t«of 
t very vi-.^il tiiiinrc. AJid if it wmdaM— In the iMiverv 
tTjhr>', ciiuM'ik 2iin<> dufC and earbon pMortbiln to <<4ki 
ieet ami brtUK k^mmk )ttoiipAKi> 

A htill ninrr lni|irirtArit ovtK b"»*t v. r i<i t>i l)«>fo«ni(l In 
th«' alt«'rHlhin whl<-h tAliew ptarf iij rli.. >->.iin[H it.|T)Mii of 
tlw iEa*k and wbkh rvdoees ila illututimttng raJua to a 



and Rurb a mliture would only bafli»aboiitcteh>lrA. 

Illuiulnathift value of pure aoelyliML 

•au^pjeaaboshow. that ^^iomSSnSrSl.Z }^^ 
aMtyJene ba» t«k« P^oea. and n ODiwWerablr drt^, 
of oarlMMi in oflau found In Ibt amerator. 

AtflnLa^bitbaM w en M i iiinitm aWutr 
nation of the aacond MlWkfilloa 0( ap|taratu. ac.. .V 
rlHioK ball which dmwa n mil afWat i-arbiilt.ai„'.;L* 

»irfaoa ol tba water bbad mm .very |>..iut ,7; 
Hut mwraton te whieb vatar rbat from Wkiw Lnir! 
atUoks thecarMde eanbe made nAfe if ciie att^J^ 
tuenta are aanh that the water (■ nerirr drir.*a Xwi 
from th«4iarbida^ and the bnUi of carbide la laOiFirxtii 
HubdiTHli'd. 

The eeueratoia of tba ^tblrd olaM ar* tbPM> lu wi,»-. 
earbid« U allowed to fall Into ao exroM of «a[«r 
tbeee bava many advautatm. 

In aoah eroeratonk ai luiii: a* tlwrv ia water ^r^u 
It la hnpoealhla to abore a tPinperatnrt* ij.f |i)ft r; 
unlesta liiup nluJ^i m allo«i*tl to ml lee t at th>^ ^ , 
wbcfi tlw rarbulfl will MMiirtinwui jret hot "u...,!! i 
uiHt rini-. hnt with a pmiM>rly Arran^ml tui;k lU' uu 
fwralnr.- u.'V. r hi.-.4iiIh thn ftlr ffti:p«-rutiirv bv lutjet 
tlkAlinri-w ilt-trrr*.'- rn-lrr tlu-w ■■' ini Ik n .n^ :V it- 
BfO'eor )»oU i.i' rifiilii'ii iuhI th*- Wrt!4hi!ii;K( llui Ufeiem 
.■111. 1 (li^fA- (',.-. I. . .1 II ihlilr-^uf by the hiue wMcrb 
tb<*i,'*-nrratMr , i 1 ;- 1 y Iriii* i.if a (b'^r^ of purltTU* 
autiruiurb*--<! m juiv i^iIjit furiii uf iij>pAf,stuK. 

Tint oni> tbmff ibat han mihrntisl u^miiiBi ir j. ■■ ^. „ 
in not pAJiy to mntifcn »n**b a ftiMii f;»:4;r wlii -ii -|i,l,i i.. 
AOtonmt?'', And Aiicbifl *e*ini» i<i h.. t he rnu.' fn.m wt(i,ii 
ih»' i,'»'iit't.^iiir iimkfr*. nf»' at prrhfnt ''uffi riiiii;, itmJ, 
^ i»nl.»t;i-H h-iv- tif-ti iipiMto-htlN <*M'rl-:n)kiM] Ky tima, 
;%Ll|]ituu'h f'lhy rf-<Miirni^f'l h> nil va-ciltl'.r lut-ti' 

Thin (iiriu uf i;*'ii'*r.^ii'r. h'jwr-ver. ;i!rj,i.it^-;i .tl|[t,;t 
in*; lh<* t'r^-al Hi.tvu'T-.* ciMiitHTali-il hUi*- r|„ 
ilmwl-iick i.f hi'inu' .ijii- .if lh<- U'ii>t i'f>.ti' iiiicvl iii rht 
.iiitput .if lu'i'tyl. I.I- i>i-r 1 of 'I'arh.i'a- u-^r-l 

ffn> ha\ intr tu l.iih! I. thn-ii^'h th** wiir.'r. ih raEihJjy.l. 
MiiVwl tty It. wh:U', III ;(pp;trulu»< Ih w hi-'h il.iy r||f 
ftlirfrtce of tliH w nt.-r tun. tux tli,- i^n*. I hf auir jiIi 
••lived is oo«npAruti» .-ly --iiinll Tile ^l•^^.t i>f ll.i. 
wilb (renemlont f.f tiii.'" rlii-" tJie (c^nrrutimi rarely fi 
cmmhU 4 Setibie fr«'t of ib^-t yU-n :■ pt-r (Miund of CAriidf. 
imti'ud of ti rah'> fi'«'t |ht jh -iuhI 

A» rrj^anifi th*- f»oinplcti- .hMMiuipoiiition of tbt mr 
bidtv it hsMi ulr>-A<iy iMH*i\ ]>olnt<Hi niit that in irrarn 
torn nf th^' :tr>.r fiutKbviiitnn there nuiy a »mall 
qnaniify of the carblile left (imleoi-niipoiMHl, if wBt^r 
enootrh to IbjCHltliv re«lduum beiH.it aUiuillc^l. whilr-m 
non-autoiuatic tfeiieralont of the hecuiid cabdiriMnti 
thin in t>nketirAriy iiu|MMiaible. In f^neratom o4 clir 
third «uutiiv^iiiton, in which rarbnl*! dro|H into a larn 
excewi of water. It might be luiaKinnl that any rarblnr 
in the nf>»iiliiP WAii an intpni»ibiltty. but in po^iit rit 
fairt thk« clam) ia often the wwnt offender In thlnrrff*^!. 
a*, if tbe Rwrieration ban been h> action for wntie ijiti*, 
A thick »lni||^< uf hiike oolleclw at tl»e butioiu uf t!** 
generator into wbli'b the* carbide ainkti. and a 
lump uf varbide will often make for it«clf »u loui.'t. « 
layer uf oil aud lime that it raaiata tin* aetiouof tbe 
water, and ia fotuid onaated vpcm whan tbe fvneralor 
Ib cJeoiHHl out, the oanal explaunthm ffiven by iIm 
^Iterator maker iM-tOff that it la rnti^t pmeot ia tbr 
" iMid carbide " 

lu a jewmI tren^'rator tbixioaxlmuiu yieUlM lEMihoald 
be evolved frnui the carbide Hut a ft»ct wbirh tbr 
ffeberator makers have eotireU- overlooked up to Cbe 
praaent time ia that, if you Uke a number of diffenal 
macblnea, and euptily them all witli exactly tlwauu* 
carbide, no two will give tbe aaiue yield of lEia ; tbt 
beat getMmton ffivhm volamae approxlioathig lo (cu> 
" ' 1 wponadnrcaiMeb wUlatbe wontwiUfln 
1onr-Ht lanlt, aa r ' ~ 
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The eaaeee whleh tend to 
aaetylene iclven off are : 

1. Ifudne preeeure in the Kcnefator. 

I. *Jrhe acetylene aftrr fseneratlon haviOff to pU^ 
Ul W Miah aeohuaa of water. 

S. yndne haathiK eA0>inir ]>o)ynieriKaUoB, 

Tbe flnrt <if Khmm la vprv noticeable, and i« dne tOn» 
InortMLK^ vijlHiiie of kai* dt^eolved by water utideepn* 
sure, aa althooifh ten voltuaee of water at offdlaefyel' 
luoBpberie (ii-eMure only diaaolTc olevatt futoiang 
acetyleike. At two aitn u e p b a i M fimnnta It dhMMi 

double the quantity. 

Wl>eu aeelyleue ecneratnl at nr abnre thesorfaf** 
of wa(4*r, but little di»M>lvrit at oiwe. the top l6y*r "I 
water rapidly bacouea aaturated, but when the ca* 
to bnbbUi up tbnmgb n awM ol «nitf«aalnMnctijipn 
of Che (bird dMBTn beary Iom fmm aoHon ube 
plao". 

Tbe ttt-t ci^'i-»- hi' 

ao not iL-eiib]i' i i r>-- ilt. 

Tbe pre*iMir4' u 
nearly a-* jM.ss.iJo n,(u 
thia IK htKt (.fhtniu 

hnjiirr .if s-rst^.-iHii! nji', 

Th.' Hi.N... n^iH-.. iHe.t ino ihehett nf water a* the 
liuitt . r [ r. ^...rir, p.-rTi>l -> t h jr jti u'eti^TiitorH. b«i I ihint 
i:iy»*-lf a vta« a uiiBl^ike lu ^lJ.^■•A n.i.re lliHW *H'' ' 
rtTiaiiilv nhiiiuil not tiilviM- tlio hm^ uf a k;fr*rratnr 
wiii.'h ifAVc UKiri' IhAii llial niii-iiiii:. 

Kv.-ry piirt uf th.*- i^.^iirratvir hf i-iuHih Afves-i- 

ami .*4>n;[iliCHr^il tap*- unit v.nUv-- ».huulii hf avuiJ- 
vil, wluU> iN»M' of rliurKli.i; :,ti<l rle-ariuk' -ht. .1 linn- »l- 
it'iulK.! r.,. iuiip:.? r*«itii Ifihu- j>r"i]iWl in lUn 
for Uh- tijiTiv\He ill hulk w ;ii: h luft'- plare when r»rhi'if 
i-i <v>ijV('r'i'iI into liini*. 

Uiif p'>un.l uf pur.- r.il.-ii- carhj.U^ vi^-Ids IMT. |H5iil^b 
(if ulAk.-'l iiini-. ..n.- kiluiif rarhul- v|.-l.U i 1 ,V; irrjuum*^ 
of aUiiii'.l l.iiH-, nil I th*' vuhitiu- tlu^ will ic. ijpyJ^ 
I>eiuka entir4<iy upon rbn way Mi wtoi-h llif^ i>AttT if 
lir«>U)£ht iiitx> oonlAct wlilt it. 

In an antuinatir tfeneralor of tbr lin-; »iititiiv»lotu 
where water dripa aJuwIy opun tlie aorbi^le iu auAckat 
qnanlUgrto dioaiapoHltlmi not toOond ii.tli»m 
■mill w owpin hvn I to t%^nm Hi* 
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tJCIKNTIKU- AMKUICAN SlM'PLKMKVT. Nu. int&. 



dworifllMU «Mrblde : when, lw««vet. dM waltr flown 
io oMranplilhr. tli* impoet or ttie waMr tmu down 
tiM lloia awl On tfmea oeeiipiad b laife. 

In MBMatom o( (bs m«id<I Ijrpv, in whiefa watar 
rtMlnns batow, tlw wricbl of th* nndM»iaipgf«d oar- 
bid* alovn it pii»»i down tb« linw b«low and kmp» tt 
IB a iiilBlMf t BWIinirlrifi about <»M>-hair mora tpuBt 
tkaa ilM earbMa traa wnioli li wan rormwl. 

IndaalCDiiiBaMiMnlorof ibaiblnl MttKll*Moii, th* 
Unit eontaliiliut um water lolo which lh« eaitaidalUI* 
dMoUlMPtoirMiid with a falM botbHO m ai eoiiMa at 
kHi tlBelMa to t root tt watar lalow tba point at 
•kUl tbaaailiUa i> d ae mt ii— J tur tli* lima liladiw to 
Mill* la, and Mnrlonnli amt OMda to aaa tha rai4> at 
whkh tba aittiiBB ol lha MiHi al Ikaa took pikN. 

In thtaa iniMaMli kaawwi||ifcli«if«aiito«iMda 
■ma diii|i|ir iT Intii a hiatal nnnlafiili^ a lllar nf 
and tba rsulta obtainad wva 
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tlMwirjr le iMtable. II a inlitiir*> ol ciiiiiil v.ilcinwn of 
adyiMm and air l>* liroitril In an <<|u-ii rvltiKlcr itt 
inabM bi|;li. a lurid disk ut Hamc raa» duwii ttio oyliu 
dor and n vast rluad nf carbon is civvii utT. but do alitn 
of anytbiug approiebiag exptoiTMn ureani. If, bow- 
atar, tbli ba dona in n cIommI rmwl. tlio ronr alawa«ai 
of Ilia aaHtaaUon briiiifn nhntit th« ripionoii. aatb* 

wnillMMtiaB Wtllff pnrliun of (b<* lulitura flrat IfOllfd 
analai a p w iiiita undar vhiek iba ranaiodardMoaaUw 
at tha tiiapintMa a( aoMbaa U wi aad clwa Mw high 
pianar* iMUaed ta Ifaaae atperiuMnu. 
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_^![i': ;i iiLini: r-i th«* VoUllil*' of lltit 
{:ruu.i.i:: '.if iiiirb.ile. Aftt-r (M^ HiSllIlt* 
liLii' Yrji> H 1 c, I* (K-r pTJtluriit' fjf i-arlitiin S.1 th.*: 
|irci[iii.att lv after ail hi'Ur'a «t.5ii 'iLtit.', t-Hi'li kiln -if 
rir .■!irliiilf"«-.ll Kiri' HI liti-tK \A liiui' ^hlili;^. 'ir 1 
i ; A .'k i-tirdM.' will J lrl.i ciirlit |iLiit-. « lli.-li i.-;ln I ..■ 
^■•^ r;il of !iy a ci^ek u* llui ImiM'IIH <'f the ill 'I iiinit-.i- 
i'tie ntpiiitiv >*ltlj whu'h :«flrii:if; tuk<'« plin:c is, uf 
cuttr^. iili4;h'tly i»fTtM_'Teil l>y th*- futiii of tint npiwrattu. 

Attutber rwjiii-i'f i f ■^ ir. ii. i*l-ir, ov<Tli)ok«l up 

10 tit* prtKeiit liiiif. that tlif rt* iiil.l tw tin nrmniTo- 
III. -[jI hy wliiL'h (III? air prr-^-u! iii flif ^CHti.'rutnr 1..' 
fiti». .1 . .lit with ^.iiui- uf tlif .n.-rf \ 1.-IJI. iill>'ifl> iiiit.l'' lu 
:li.^ Iht. or t)y «jtiit' iijrrl likf c.tr^w u ^iiuliilf. 1 

11 irik tUl^ I" ft iimt.t iini>!>nun: pri-.-arilinti, a., n.'.-ftil re- 
— 'ir.'lif.* Iiy Mr H, ttf rili.* i.h£iw that_ iiiatfa.l ..f acttly 
"U*. r«?t|uiriHK to !>»» <lilijt4H3 with about tw.-hf titui.i» 
!.< bulk of air [Q ortler to obttiltt th4t miuttmuh i.n.i. 

• iinton i-ipl<»ioii. iiilxtur«a 0/ <»i)tial volutii.* ..( ji. .■ 
ivli'ij* and air j^ivt- tlif tuottl pt3Wfrftll rpsult. It iiiUHr i 
t><> r<.tiniinbrri.^i that the teiuptfrnturi* at wlt.i-li .%i-»'t> 
Iclie d*<^omp<n*i.!. into I'nrbuu atld bydrOK^U « it li ev ..In 
111. II i.r li.-iir t« 7HJ 1'., bat tbc t*'mperuture of iiruitloii 
1^ Ht t' . uii i tn AUrii a luixlurvi the decrre of heut 
to citti&e explo«ton will luorr nearly upproaelt 
the latter tliaii tb« (ornwr tflmix-rature. It i« quite 
eonreirable tbal, lu working a«> a biK ■ejiU', thi; i»rl>l(l« 
Biislit aasily reacb tita nceaaaary toiuiwrature while 
McbamlKtaiaolaoetjrleiiaand air ctlU ranudoad Id 
oaatartwttb RtiaML I tem ainaa awea^Mratal 
eaMi «l amlNiaa taUoi aaald only becqdaliMd by 
tldib 

WaAlaf with N liton oC tba varlooa nixturea in an 
M|d«loa ayliBaK and umauriac tha pmuun^ by 
aaaaa af a aaaMtaater and tDdloator, tba (oIIowibc r«- 



VU Atr. 



hi e^p.'^it^ent^ wliirh I have tiia<le I havt« font:.! tt 
rXIri.nu'U' thnirtlit In i^'nite h.i.:.|i a iiiixt-.ir<i of air ai.il 
acetvletie iti a tul>r t^s meann ..f a:i <-h-rrrii^ -pnrli, hut 
if a llii»k tie employ I'll mj that a t^iiihiili'mli-i' v. iliiiii.- i.l 
the it:ixtiire bo prt>i'iif. rtii- -jMtk at ii|i.>. cAii^*.* u 
vinlrni eiploalQD, lh« lluely divided particl«ii into 
wbieh the slaiiltbtown tMUfaawapla vmt. of tbe 
piploeire forea iMWingi baao of an eztnmaly iharp 

clmraeter. 

'I'll., fiu'l ' tu.t a luiitijr.' I .r < 1; '' ' 1 1 1:1 ' . i- ii.d one 
v.iluitie .if a...*I yli-ni- huriin i.,\tr.' 1: " i '. ".'l'' 1 1- 'tii (ijleti 
cylintler. aiul aUi. the fai-t lli.\*. 1; ir. .lilTI.Miit to i;.'nite 
by a Hfitirk the luixtiiri' in ^iiiall prirtl.iti* l« ii.t ark'n 
Itimt ajjaUijit th.' <'xp:i:.^ri.llity .if th.. iriiTf nr.., Ji> If Vi.ii 
ttiki* a iiiixton^ <if carlttin limulplitrle aixl nitric oitde 
In a fthort eyllniler. It burnA with Hliii|ily u bright ftatli 
of llk'tit wbleh t.. noted fur ItH rIclineM in actinic rayn; 
wliereiis if li Very loni; narrtiw cylinder l»e euiuloyed. it 
biirnii tluwti to a certain {>uiiit and then det<Miate«. 
blowing; tbe eylinder to pieee*. nueh phenomena lieinj; 
tMitin-Iy due to the int-reaie in rapiiltty of eouibaalton, 
whieh finally teniainateit in an explosive wave. 

A eriTii] ili-al of tl e iroiiblo arl>liie in Keneratnrn in 
due to file Irre^lUr ilevelrtpiiielit of ihei acetylene, 
which at llr>.t fiiMnee* off with iri-ineiidous rapidity. ..oi.J 
then, ait tlie exterl4.>r cat h'.le lieiMitneN coateil witli bute. 
i;elM>lower and iiluw«r. while the after craekjng of! of 
thi> coating Uhhi irivoi irreuular ru«heii of saa. Uany 
attciuptabare bern mode to t^et over thiN trauble, par- 
hapa tba uoat aiwoaaatnl Iwinfc tba decouipaaitiaa of 
th* ewWda bjr taaana of a atrintion a( anrnr, wblda ban 
Iba powar of dlamlviD* tba llnw as it <« (onnMi, and an 
siren a ni>ifonn and Ivw rapid evolntlon of kim. but of 
coupM. ihif liiereaM.* tli» axpeoM) and would only be 
avaiiai'le in tile ireuemlora of table and bicyela lautpe 
where neit in a iMHindanp aooiideTailon ; Aleohnl al'i:> 
when inixeil with tha water ti?IHlll to regulate th.. t;>.li- 
eraiioii. Tbe eiTeot <A variout oil* in iviiulatiii); the 
cvoiutioD of tlw ipu ho* alao barn tried with a orrtain 
(unount of auaoeaa ; aa, if tha oarbHie Im coatad with 
oil, it is protavtad f ram tba aetioa ol walatr all tb« tina 
tba oil la ellngiot to tb* laalarlal: and 1b ono (orai of 



aatoniatlai^n 



II Kvnarawrv w«»niiii|c wan wixnin xnair 
I may be nueeeatful. but with aay la/jte 

Ide the heut reiuainlne iB thO laflipa Of 
uruuld probably be aullafaBt «a dlltlU oot 
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II thaaa fWoUi ba plotted out In a eurre. It will ha 
tHn Hiat ttaar* an two inazinia of explosive force. 

The flrat aiaztaram ol jiraanuw occurs when eom- 
aMad aombaatloa ylalda tha graa t aat heat affeot. and 
ibaaMtytao* ii btmad t» auboa dtaddo and water 
»apr, and m» tMm a^^odia wllh tlio itaaieat 

If r. Oerdea rxplain* tbe aecond maxhaaai of praa- 
•lira by tbe aianinptloa that Iba earbiMt la CMaMM at 
Um laoaMDt «l klbaralioit, bat I ' 



irboB la aia04M at 

do not WlBk tbia 



tajOT of HditoD If ptaofd M tliQ 
aurfaoe of m mtir. A» tb» w«i«r fiNt plit Um av- 
Md»tlModrlM«tthl^«MtlJi« mMob ol tbt mler 
Ok fh« «urMd* MMMBMi * few nlnatM alltr Um 
wttter ha» ««M ItttoooatMB with li and hi* Ind tin* to 
di»plM» Iba ail, wblle. on cuttiiiff offtlMgu, tlM WMter 
m iMCKin drivm dovrn. Ak thv oil nn Ita sarfRM eooMa 
in contact with tb* partially drcHHDpnOTj cmrbida it i» 
»upno««d to oMt It ami 'top tbo nflnr-MiMrmtioiu 
With TfTyAioftll ffvneraion w«>ritln(c w*ll witblii thvir 
cutMHcM lUH ' - . ^ . 

cluirKV of carbid< 
M»4id uuttcriul wouUl probably 
iioinr of tint Ught oil rmplareiL 

III fymrtudinff tbu part ol th« aubiael I OUl oolf mf 
that I bpltovAtiLAt ju tiina goca on tba taadflflejroatfa* 
['arc of n««*ty)(*n<i <'nnK(iiUf*fii wUl hm to uw tha alrai^Mt 
form of tttfn^ntlornvailnhli) wiUi fthiilJt*r proportionate 
(o (b» »«««ied Ci:iiii!>uiii|>tMi, 

Abroail, a coud ii«-al of i«ork has be*ii clone on xUe 
punfiadon of ■ctlvlf -ahA. althonuh tlii-i ib dtfirnl't*- 
with th4i»mallr«t iI.^t.^,.l:llll■Il. u bi-i'4mjt'*< imptTulive 
when Ninnll town* or Til aro to hr sapplii''l vrith 
awtylfinii* inftt<»4i.l of poul ^'il*. 

A* wji* p<«iitf«l o«t In ihi'i lit*t leoniTe. rl.i' i.iinty .>( 
tli« iiCftylvi)*^ ipw prliuarili •U'tMr-uU's upiui (he imnry <>f 
tlMf uarbidv from whieh It \a foruKHl. aud ae fuiti; am It 
in ruiuiQFreially iiupu«aJbt« to tine abvulutcty pur« cul- 
cie oiiiJt' ciirbi»ti, Eo»i? will thiTv Ix* alWiiyw pi-fn- 
<tnt in -h!-. II. 111. rial i^iiicu-" [ihi.rf]j[iii-lr, L-a-cic cyiiijii.I**. 
«hlinl!ii' I iiiiil iDiiijnmitiui nilr:ili'. wiiii'h, >i[i 

th*' ib'i-i>ui|«tMitioD «>ftb« lUAM by wftt*r, will vieUl a 
and — WU —p arddltklQ to th* Mf^MM «C 

).iiu^p:iure(ed hydioipen, MilplraMfd bfdroiffB, and 

lunriKii-tJu 

Phofi[ihiirv^t. il hy*ln>^«^n, whfln it btirnn tu l:ie (irv- 
tylftte tlftiH". hj v.". riM4 ta pho«iphnri]it pt'uioAiiir, 
which e«cap«^ Hit" th*' atii i ikiihT** ita the foriu r-f » hili* 
fuiura, anil altlH>Uv:N tlu- 'i laurity |>. -.i iiuiiUti' thu( it 
iti lUTLiiblr art it leuvet- ili- r«<->"iy i>* Wau.*-. *tili. whon 
luitiR-lt^l in quantity with tttt^ air of uu iJl veittiW**!] 
room, it k« X\w primary cause of the pruductl<m uf .« 
light hjui» whirh. ("Vf^r »iii«? thi» iotrucluctKMi ofaivty 
\fUf fnr llUiinitiatini; pur|HMM. han l>trei3 r«fM>^uiMt1 a« a 
nt-riui»f* InconvonieiK^e in f^onivtM iKm wiih it. 

Til* atiuoRphf-rt* of « warm n^fnu jilway* oontain* 
Wge qUBUtitl'^ "f wat«r vapor iler)V0<l both from th«> 
tmiirMm of thi* uvcupanta aod from the product* of 
tha oMnlMwtion of th« illiimfiMitIni; llaiue« aud uiidfr 
ordinary oanditiutm thin inoiature reiuaitif MusiwudiHl 
(n tba Bktino«plNir«* in on invifible ulalr'. biit as noon an 
trtocaof plKNiphnruii priitnxidr (•M-nfw into It, thisi »iib' 
■tanw. havhiir a iuarv<<lou« affinity for vnter, ra.iiM*s a 
OOOdetiaatlon nf a iiortlon of tlw wnti^r va[W)r and enn' 
varta it hito phufuhoric acUl ; so tluit a v«ry muaII (race 
of pho>phurf(«d hydrugan la Ut» na ItaeK giTM riM 
to M voount of haz« totojfcr.fllltgf ptnwtUoft toth* 
^ ' pboaphofui pr M iBlfc lPMi»mi»|l««9 



able qnanlitv •»! acetyleiw oi>naaiue<d aud tK> pro^t^r 
tii«cti'Hl u( L'biini^incr tkw air of Um rootu, this bat« will 
olte-u bi* fuuiMj. and it !■ uodonbii-dly itijunoui* to 
healtli. 1 do not myaair think tlwt thr whnli* of tha 
onDN of ihu baia can ba laid at th# ili^r of th«T phoa- 
pliurpteil hydrofCMi In tba aci^teiif. hut tt imdonbt- 
*HUy plays an liupoiiaot part in thl« action upon whkh 
I Hit) at prtwnt tfXiwriiurntiuj^. 

TheifiilphureKHl hydrcwva fonued by tba aetlonof 
water on (healuiainuui saipbiU^* in tha gaa la objutiaii 
nb]i% nut Ml nmch bweaiMi It r««deff« toa aaMU of tlHB 
ofN'tylra* offaMiva, » fqootlon whMi I look nmiM » 
i>ur0giuv4i Iprt htoa w in Ito •oialMmloB !■ tteiMtr- 
itmo iMM Ik Hdhm Mlpbnr dh»rid«, whioli M. Ut tiM- 

ateilApwtlMtiwUJAilorbl ' 



th« aJr. aad will in tbii wtf bMOOM ao»m3S 

tuiuut« traeaa of ■alphorie aoid, wbieh, et 

tbrmaelvaa upon any eold Mirftiea In tha room la tha 
foftuof tntpatpabia molatarvw irlv« riaa toeorriMliNlof 
luiiUla and In tinia to dMCmctlon of th* bllkdiagr of 
lKKik«. aithongh th» eff««t !■ bat NBOll opiNl Mi^ 
fahrim aji h«va< mt tUt> i>ower of alionfMin mMmnm 
ronditiiDinii tt from tbe atuMmphi^m 

TtMrblef objection Ut ibe third impurity pTwrat in 
tba ao^tylMM* iea»— ammonia— is tluit it lt>ndii to rapid 
action upon the briun i;aji fitting, and in al«o an luipur- 
lani factor in produciii{;ritil««iTit rom^Hinoiln <'f xi-i ty- 
lene with metaU. althonah the cx|M>rtin<-rit*. Mr. 
(ien1#* harw shown that tni» in not a vorv r-al ilaiiiivr 
Thr ammonia. Oh l.iKuihic in r}jf M?itiif'_ ilI-'O form* 
nitrviu« aclil. anti u t;eii .'i'.-4'r s IvLi^ ih li irnr ^idthum* timr 
in an inelowl 8|vi'_f ittmuutjiL- ntlntr .-jui be deted***!, 
rti.il Hn\]-. t.f r|i;s i:lMriir!fr iii;iv ailU In ll.i- f<.irtiiatiou o! 
rl,.' ■ |iii;.e. ■ 

ll >.p tjuu?* clii'iir. lii.ni'v. r tlia*. Ju-t n I.Tif . il if 1* to 
be uaed on u lar^t- ■•.-.■ilf .*>• .i iI.imi.^i i.- riiuiiunj^-iit. muHr 
undfrpj such pror-rvi v i.i |.iiritiiv.i|^'ij wi.L r^-LiJrr it 
harmk*«M and innfti'()oii,i- li> ti>^il:ti ivm<I | ir'<|it ri v . mid 
the sooner it i* rpon^iiixiHt ivi ati-i it u' * . . nliul !i> 
purify a«;tylene before i_-iin>>iiUiini|C th- m-m-. t 
tl>t> Ka^ arviuire itfl deH^rveil meenJ of jHtpulantj. min\v 
I ihiiik I MhAll lit' lihW hhow til the iii-it Inrturv that 
iiiiiny iiT iif p triiuMi'*- will .^t thr ttauK- tiiut* be orereouMt. 
Tli*r t'fily miv <if I bf tin|tiiritio w hu-Ii nfTerie any iltfR- 



t'Ulty in removai 
There are three nuiwiain 



more or h*m 
v.u-thiAls iirv 1 
li.naigh in-ui 
■ jf tliTipiuh i-lit 
\ iirKnih IiikIu'h 
4.rT.M-iivf lu III-. 
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plin*piiiir*'tiii iivi)rin;t' 
H'hu-h rnn t». rfll.'.; i.i. t.t 
h .t itiiMHtn-l. Th'-' iliri'f- 
fcT-iM to t.^ ("inll'-Hj L'lr her 
Ilir-j-Jirh blfiicliiiju [Mjwder, 
(I Hi fiiwrini'Mil.-" wuh iht*j»c 
I hill Ihi'V .in- all nt f hrm 
'•-tyli*ui' "f tbp iitiitiumin 
I ►•iilphiiret'ed liydrogeii, pnjvideii only tlmt tti« 
-:irrHvf ^iTi'i* pre»eiit<Hl Ut the pw in Miflh'M'ii'tly Eiir>:*-, 

rh<- uirtliiMi of wimhini; tlw ica* with ai'stl 'H^hit i.ki- of 
■ ■ -lip-r ha3 t».ef^i patented by It.Tr A, F/Ttiik, <»T Cbar- 
loUr'hV.iirir. wh-i flndu thai a t-.ir.rfnrr!»t«-<l ^•i-liitton of 
■::ui-rous rhluridi' In an acid, 'h*- lnj i)-! biMrijE mad« 
int.> a piu-t.- Willi k^*^ltfnbr. in liie uio«t elTeetive to tw 
<':i:plriyi^|, ai.il v* hnrf tin* t>rudu«lioii of aeetyletMt is 
^^M:ii; mu ll H >-iunll m a-f this ui«tbo<l of purifying is 
uitdoubt^HiJy the most eonveuient one. as the add pr^ 
ent absorb* tlie luumonia, ajwl the copper salt nonverto 
th« pho«phuretc<] and suJidiuretCMi hyflro(r(*n Into 
phciitpluilex ami Nnlphidni The ti**w|, hnwfvrr^ wlTikh 
c<iiitu)n»t thi5 uiixtun- ba^ to of «-ftrth*'nwaf P. pono* 
lain, or enameled iron, nn account of the troe aioid pVO- 
»ent ; the teas must 1k> washed aft«r puriOGnCioa to CO- 
move tnuMM* of hydrochtorte aokl. ADO Oil 
to be tiilKen u» pr«vent the eouup(«to : 
thiH acid by m«aofl of ammonia. 

TheM»rond prooecn i» one iwteiited by I>r. rilmjuin.of 
iinnevtt. who utlliwH chrciuiir acid, whirh oxidises th« 
pluMphuret«d and aoJuburotad bydro«<tn andubfHirba 
the ammonia; white tte third prooMa owtvi itti lne«>p- 
tt<>ti to Luuge. who neonroaoda tha a»« of bivachluit 
powder for the purlflentlon of aortyletki*: but Dr. 
Wolff bna found that when thia to uaed on a tersv HnlB 
ibere wanariiik of the amtnoola pnaent in tba aAaty- 
lane fonuinc tnveet of ohiorida of aitrogao hi tba pari' 
fyioff boiM. Mkd aa ibto la a f' - - 



with epnaldarablf* tocmi forca. K awtoBBHr gtfat rtea 
toaipliMtonii in the punfyin«appanttmk Ut MWOfar, 
UM f|u ba first pawni thro«|b a Mrabbar,,oaaatoiiiih 



IDTa 



•WW p » WW H. J..WW..N. m mvwmt^M^gamr^mi 

oot tba ainiuooia, tJiM daacar la aot rid ol^ t 
WoUr amfioj* puriflata la whMi thaaaa S i 
Willi watarcoiitabilBmaWMlilfltMaaaJSaiaBnaatWI 
threarii hliaiihbig powder anlrtloa of atheroiWMBB 

Tba tana of afipiiailaa eta ployed in the gcncrntion 
of aeatylano haaa ramarkaMa inlluaaoe opon the pro- 
Itortum of KUlphnreted hrdrogan and ammonia prea- 
em in the caa. althoii«h it alTvcta but Uttle tbe quan- 
tity of phonphnreted hydnjiteiL A iooK aerta* uf rx- 
pertmetiu wlileh I hare madethowa that when tlie 
■celylene la aeoorated Io uiaeblDca of tbe tliird anlMli. 
viajua tba ainmoDla la rDtirely ellmlDaled. while tbe 
pamagu through tbe lUue water redueea U>e amount of 
ulpburete.1 liydtxi«ni pnaant to a man trace, which 
may Imi neitleeied. but liaa little or do effect a [ion the 
idioaphureled hydruiten 

Analyae» iciven by I>r. W<»ltT *if Al^etyllMle icen.irahr.1 
(rom Auieriaau, Uariniwi, and ><w|m carbide aa at prea- 
eat Biada giv* tba lelhmlac rcMiIti : 

AiHriraa, Ofmtm, Mak 
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While analvaeii wbieh I bare lately uiade (rotu ttui or- 
.liKiirv ..i-ui'inen-ial KogUah catMd*^ aad Iten Iho paia 
.•.tihl.'h' iiiiubiin PraiiealD tb« HaMlt tMUMM bf tap* 

i.iui; iiri. -.'f-H. are fnllnwn: 

EuUia 



Plii 



4llr. 

0 ia.s 

. OtMt 



fl-OtS 

0-04H 



avoi 

8ulpi'iur«t«<l hyuraicra. 

Un taklDit a aample of KnglMi eaibide and decom 
|ioabH(Kby tbe drtpplDK prooeaa, thaio Iil0<»d0-1M 
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nlluwt^l (o fnti iiit4* wnt^r, tlit* lu-vtylcut' f.* »c»'iit-niliHl 
cN>iitiiii» 0 lac |M-r i-vn(. nf t»hu»iitiiin*tf<l livUruicrti, 
mm] thr Htl|iliiiri*i4*i| liyilm^fru Is |>r»elically cliiui- 
natMl. 

Wliftn iht* cnrtntS- i» itropimt into a MitutUMi ofcugnr 
ih« WW Tv*n\t i« obtaiiMN], ami preutkjUly no «ul 
|>hDr«t4«tl liydrxHCfii caji 1n> ii«i4M:C4M] iii xbnf ao 

TYPEWRITER RIBBONH 

PKMHAPft no |ian nf ch«* iviwwritiiic luachin*^ 
(HiiiipiiiHit liiLf icivxh jtTi»rtl«'r |»rr|>l4*iity to iU proinn- 
tt>n tlmti the riltlMHi. To iibtithi <in«- thAl wotiM not 
cl«(f tyiK- or *iritrrti Ih'* piijM-r. iitnl fnmi which th** 
ink wiiultl not i?Vit|K>r>il<> when fXficHH*!! loth*) air, wam 
m diflleiilty with whirh oiMTature hiul u» niiitehil ainl 
whU'h iuriiiilurs tric^l iiitnl to rciufily It \p only 
within thk- Imtt two yi'ar* thiit ribhtinii Uhtv tttJ^n nuwle 
which n|>|ie«r Co Hatti>fy tbo icPntTuI i|i*iUAnil. While 
rihtxMi* iMiv« h<M«n r4>iiinrv>l aIiicm the time uf the inoij I 
prn tytt^'wrlterV Introlnrtind. it ih iu the last tan 
yean tn at the bii^iiietut uf iiiukitu: them tuu rMich«*il | 
Iu ^rvaletiC proiiortiotui. Four year* a^gn it wan nald . 
tlutt thitt kind of ribban-tuakinic wait rntrnieett in by at I 
iMjit forty luanufnirturer* in thr Tiitttf^l StAt*^'. ntul 
tli<pir iintput vvoii itfttinuitfd to h«t not U*** IIijmi Oi)0.i>X> 
nbtMMiN annnnllv. Tn-«lAy the unniinl proiliiftmn i» 
prolMlily ntorv tfiaii tw|i>* tv* larice it wan theu. uinl 
nkiiker>i ileohire ihAt they nre tiept very buBV flllinfr 
their onjerc. The thuu>«jitul^ uf Aiuericau lrtiewrit<Tr* 
umkI abruod are praolieally all ftupplied wiili ADU>ri- 
t!an ribbona, and, aji the averatC*^ life uf a riblvon in only 
utHiut four W4*ek». their ex(K}rtation otHutitntM an lin- 
portAiit branch of tho bmiin»"!:«» by itnelf. 

Rihtx>nA are mjul«* tn altni>»t everv orincelrable cjlor 
a,ikd Variety, and with cupyiiie nn>H iion -oopyluK ink. 
Tlteir Jetkietli and width de]'>eri>l iitKm the requireui«ut« 
of tl>e maclihitf fur whieii ttiey are intetidinl. The 
arera^ length U 8 yards. al1lK>tu;h a few are loadA at 
Inttg an !8 yanU. Home rib(><>iis write in nun color ftn<l 
■liow an cnttrvlr difTerent ct^liir wIm'm thei writini; Ih 
ec^piml with a letter prew. A ribbon which writ***) 
black niayor^pT hJiie <»r tfreun, luukiiitrihe mcord much 
nu»r»« cU'Jir oti eenaiii kind« of iMtM'r than It would \» 
If iiiiide lit black. The he4ul of rfie riblMHi de|Kftrtmen( 
of a larK»* tyi^wrlter bon*** on Hriw<ilway recently i^ave 
aaiue facts oonoerutiite (he extent uf the busincm in 
i|umtloii and tlw skill and care requlrvd iu it* pro. 
Beeiiliuu. 

*'ller» in New York." «aMl the mnna^^r, "thftroarw 
probably .VM) pliu***^ where t>iH*writ<tr ribl)on« are Mdd* 
wbit4> in all tt»e ritit>» of tha t*ni(Mt th<>r4> arv» many 
tlMMiKand r^>ioe of the dealer* handle eiicht or ten 
different Atyh'M. and the aiiiounr of their iikonthly re- 
nelptA bhiifien ve*-y hirve The different tnake^ of rib- > 
Imiih in tlie timrket iiuriiber fnjtu llfty lu Mfvcn(v-Qve. { 
and uiodt of Ihetu are luatiufaeturiKl here in the (^ist. I ' 
evCiiuale that the nnmber of ribbon* used in a rnar i 
ranffCM fnmi l.(M)t> i)0O to l,.VXl,0O0. Ttierr i* gimd reaNnn I 
tonnppawi that there are botwoen ;KMI,<K>0 and 'VHMMH» | 
ribl»o«-iiKiniC typ(*writ4*r« h<iro and abroa^l. but. uf i 
AQiirMi, Honie of the luachineM ari> not eniplnye*! actively. I 
I ehoiild »»y tlxtr fally out- third of ihe'riblwHiN we < 
iitake an* ei|*oned. and tlwre are alito other iiMnufM*- | 
Ciir«r« wh«» ei|Kirt larice i|imntlth'H 

"Only |vr^tiii*> untuierted with th« bu»iiie» cian 
understand huw much oare and ex|>ertneti« are nere*- 
Bary iu lurnini; uni ribl>uu*> which wi|| iftve tcowl Mti*- 
faoliuu. It U an euay matter to uicceed in makirifp a 
guud ribbon now and then, or (ierl>a|Ht iieveraJ doutn 
Kood ooM, tmt that will iM>t do ; every itineU> ribbon 
iDU«t bo all riffht. or fi*v^ oomplaint* will unrvly be 
loadit, and the nuinnfiictiin'r will itiiffer in conKequetic^. 
TIh* effect prmtiUHHj by one |Kkir ribbon tnltfbt uieaji 
th<> lodfrorMeveral cuntoioent who would Iw lUiHled an 
to that parttc^ilar brainl 

"One of the chief aimn uf the miiuufacluren i« to 
produce a ribbon which will leare a |9ertuaDent im- 

t»reMiioii on the |Mper. Ink which han lampblack an a 
>*3te IK alwavN permanent : it caniint be extracted by 
afiidN am) will not faibt by Umc ex|Mwiire to the llirlit, 
The ribtH-inii in mont common ilw< are the t>lack oipy- 
IhiC. purple and purple Ci>pytntr. *Hd a rvicord lUMle by 
a.uy onw of them iimy tie reicunleil am ahH»lurely laMt- 
inie. Uaiiy of tite b«>»t nblMif^A lutve Nflviureil ed^re*. 
which ureveut tlMlr ravflinr and cnrliu«; when in 
UM*. They are ueiariy unifurm in thtckjievfL. tlMiuiph 
■oiue ribb<iri!( are iua<le of very thin texture for iu« 
whan a large number of cu(»ie« ia desired. 

"TIm eluth of which the majority of rlblionfi are 
made i* a verv flne quality of 'jaconet' or nAltiMiok. 
modt of whirti cnuieA from Knipland and (ienuany. 
Tlie ink l» applieil by lueitn* of mller* and U furced 
between tlie ai>er8 uf the cloth by r«i'olritig brushe*. 
Then the aurpluH ink in ale*urbe<l. different method* 
being empluyeii to accMtutiU^h that pur|MJSc. Rftch 
tiuUter ha* a ttecret proc4*<!i fi^r producini; hi* indtridual 
ribbon, and the niwrot i* guarded with tin* great4**t 
|t4M*itiJe care. The f<Hv-ma[i of a ritibon raet<»ry u itke 
only man lherf> who know* the exaet foriniiln fur mix- 
ifur'the (tuwder or plt:iiient U(*ed in making the ink ; 
aJI the other employe^ do an they are directed by the 
fonriuan or by printed inxtruetiuiiR. 

"It M the rule in making ribbon* to apply the ink 
to both iiidni of the elolli. line mannfactnrer, how- 
ever, ink* only one tilde. «itying that ribbon* inked in 
ttiat way dn imt clog the tV|H» %o often t\vt<f which 
are inked on lMith*ide*. Ili:* liMertion uiight be true 
if the cU>gging wn» canned ^oImIv liy the ink. but tl 
i* not. Ijittle particle* (d the cl<»lli are being detaotwd 
convtantly. which w<vrk into (be type, and wlwther 
ink i* preM*nt or not. the letter* are iMmiid to be fllled 
n4rea*lonAlly. 

"An effort haf been made in tfertuany to mak« rib- 
Ikmis whi<ch wuuld take the place of tho*« linimrte^l 
from America, but tlietierman iiianufAetiirer failed to 
induce ttie trade to accept hi* protluct. It will be a 
long time lirfone onr fort«-Igii friend* are able to bring 
out ribbon* which will Knpplant thoM* made here, and 
our laanufactun-r* have littlit cauM» to fear ouupetiliou 
from that M>urov.*'— Ainprican Biport«r. 



Spirit .h Slate sh Writing 

and KINDRED PHENOMENA. 

By W. E. HOBI^SON. 
" riM oi ri>ftef}." 

86 lltMtrmtlMS. PriM $ 1 .00 PotlpaU. 

Thr a»tlH« 1* k axil ktMmn aiiUMiniT 
'*) nmtit: wl ulih ^kiE.-k b* ha* imb 
• Ic-MlSnl rr4- tlU-* iMt twralr-an fmt* 
Fri<n cblhtkmil law brra mrctMUmfi 
ba w^ltif prrwlnnit I^IWllcnueurft. 
"Miib At hnMr •ml ■brcMl. mtr\ bt ht» 

fr<-4ii tfaefb. Muy iif hm ktnM turt 
'm** tttlllfnl by Ammrmn Mvjuvn. 
rim mwmy «M lb( rlrbt-liUMl 

niui c4 Ut iMe Akumlcr Uumiuiin. 
lOtl MM UM> MMjcblnl wllb KvlUr. Itr 
•* IIm wiirttul trBfnnrnt uf *- IPark 
Vrt," "A>l*n(." ■'ttvt nf S«tlL" too 
kiiKltMt wmllW Hr hm iMfe It ■ 
•iitly nt Mm lirrlbBM- lo aniialiil biotMlf 
n \\k ibr loHbiidi eBkf:*u^ Uf nMllama 
Ui •laet tlifir vtrlliiu., Mit nti ibl* *r- 
coial ib» «nrfe b <4 aandiM ntoe. Id 
•fMIIInd w Ibr <«at<im <« tJalr wrtUnc. iMwl n«*ti«. tU„ 
•■ MiwcUuiruu* Tttc^ " ham N 
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Tbl« (■ a hw.k f»ll ..f itil^fMi •*>! ■4lvx r** iMTbcn. •tuOriiU wAKbrn 
(tMn> t4< tmtmn »f -uiatu mpfwetaetU knii«lMlf^i>r rhrittv, 

Tbl» ■|>lr)i<ri>l •.irk.m^w T****)! I'M MUotUiM uf tbitlwU. 

11 hH> tueiMiMiM iiioiiuMiit of n*n In tbe ctiukv iii* raretr li vtil gtt^ 
utjoiw. f.iuntitir -Mt (iir<*mai»M thai «Hi*Mbl*bbB w»mmn^na\hm 
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TWIN ROREW STKAM YACHT "ATMAH.- 

T1IK LAMl*K»iT AMI Mrfc«iT M>TA»1.K VAc llT Hi'ILT IM 
GREAT BHITAIX THls YK,\K 0**OH), 

Tan um^iiBMDi twiu «>r«»w M(>ftiii yacht **Attuah" 
trim tilt* Iftrirrat jutd ini^t iM>tKl>l^ otviiiu yarlit butU 
thw yrw (IHUSi ill liivat Uritulii t*t IreUiitl. Sh« won 
fHMittnirt4>d (o ihw ilv^ltcii" Mr. ili*<irt^f L. Wiitmin 
lUU'^tfiiw) by (lit* Fwrnt-M Shipljuiiaiui; *m) Kn|{iii»>«>r- 
littr f 't>iu|miiy iLiiiiUi»iK (Im'iui, Sct^tbbiid. ti> th** (»ft1»'r 
i%i K»n*u K«limHia tU* Itiitliiteltilil 41 Pjiiithioiv St. 
U<»i*<-7*-, Pnrb, Fmiioti. Th« Ri'thwhlltl rHiiiily 
ifn^jit yachtjiitc i»pn|iti*, ami wictj lh»* "Aituah" in- 
eliuWd lUfy own «iiiniii: tlkftiiMflvt^s iju timn 4 llO 
lacM of yuebtlnK. R^in-iu Arthur tie Ki>ttuchit*l. of 



hull U u( Ktr-ct. with Mdi* tiAf ketfl lUid bllin* ktM>lii. eli|>- 
p•^r ftii'iu. and #'l|mtk* *-t»*nk. tu|ii;allaiil fotreafltk. ajhI 
miwd i)iiitrtHr d*TK. The bulluiii uf the vra«el In of th« 
N«uit liinuiiudliial churttut«r uf cuiutruriHMi, with an 
ftiuer lK>1tuiu IttieU uodrr xXw tiuiin ismiI tMtnk<»n<. form- 
iu^ water baltaitt taitkii far a liMitfth nf AlM>iit -V) feet. 
Tlwire are !»ev€'n w«l«>rtit;l)t tHilkh«'ad*> IlinniirbuUt the 
>-hip. 4>n Dm* fthadt* diK-k prijivihinii Ih miule fur cwry- 
liitf Mivi^riil <|iilrk tlriiiK ictiNH. There iti n coiutuiMliouN 
»lliiikliie room III \\w deck liuune aft. and tlxi «h<f] 
hou^e atid oharl rut>iu Atn forward nf chr fuiinrl, with a 
(lyiMi? hridfire abuve. The iiiAin <-iitruiii-«) \*» tlio naloon 
IB »if uaied at the forward i*im] of the (Um'K Iimumh on th<* 
iiiAin ilei>k, ATid abaft t*\ thu 1fi4«r«' Im n lartre «ta(« roi:iiu 
with vlrt'Tditi^ riJiMu ailj<Mnliij[ uulI U>» uttptata's coblu. 



deck. The hti^Aiu wfndtaitf Ihhii the lualti deck forward, 
wilh a vertH'al wari>litt{| eapflaii almve. A powerfal 
fttmiu warpiiii; raiMan mviluatetl aft on the qnartor* 
di'ok. A i^yftteni of hot water heAtitts u c-arrind through- 
nut thf* ship, and a hot wat^ unpply m provided to all 
owner'* anil irupft*' romns and laratnrt^. etc, A ooin- 
ptete ln«1allailon iifel««irlc liRht. Includliiir a [M>wer- 
lul Hearx'h llcht. if> alM) proTliIed. Anmnialaton ani 
amiitced in nMiJunrlMD with the etet'trie Itfcht. 

Her tuaehlnery', whirh won iiapplied by thi* bntldnrv, 
rr>n*lKtii n| two win of tnpln cipanition onffln4>ii. f«eh 
wt hikvint; (nur erarikii an<l four eylliiden*. tiwre beluic 
oiH* \\\^\\ |irt'Miiro. (iiM> nit'dtniti prvMwan*. anil two luw 
lirfK^iir^ cyhiHler*" Th**lr dlantnifr* are Vi) SfU^ liirhea. 
<3) U4 liM^heti, atul (t) lt7 Iticbeo, with u pialou struk« of 
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l^ri«. \n tb© own*»r of th* ittMim yacht "Rro*," TVt 
ton*: HariMi B>toimrl de Uoth>.rhlld ^PaHm» |m th** 
Awiier of Ihetajlinif yncht* " Bettina." ill ttin<t. " l<ti 
Flecbe." 114 tnii*. and " I'oiuiuiueau," U U*w%; UaronetiH 
Ailolphede Roth.iehtid (1*iiri«l ownii the 71 ton titeani 
yacht *M4ilAna ; " Harem Nathaniel de ItdhviMiiM. of 
Virnoa, Aii>trl«, own* thp ftteatn yarht " Vi'i-ha," 1,111 
loa* : whilt* the Hteani varht "Ki'tn^." tmi*. Umw 

th* tim; of Han>n Fenllnand de Koth«ch(ld. of Wad- 
dwton. Aylewbury. England. The ab<ive statement, 
therefure, fr(>es to tchow that five yarhts nail under the 
Preach flate. oiwf under the AuKtrian. and one under 
the Hritinh ro(or«. 

The " Atmah " If) tho twelfth tarKe«t yacht In tht* 
World and i« <A I,W (ono tTlMthies yneht nwiAiire- 
twnt) To cnnipare her with Anii*rl<«ii-ikwuei| yacht*, 
kha l« u (oiiti tiiualler thau Kiiirerie HiirrriiH* " Vanina." 
or &4 IOII4 tliAu Howart) iJoul<l')i new *' Niaicara." 
Ttiif (litaeiiii<Mij( of the " Atinah are : Ix-nt^h on load 
water Hue. ?iO f*H»t : bf*tw(>en pi»r|wndicuiiin». 2f*3 4 
feel; breailth mtoulile^)^. IM '^-'V fe«*t ; il^^pth (nioutdivl). 
19'tt fpfic. Nh toottaiff. VlS ^ct. whil*< h»*r trrn^ ton- 
Mf* In l.»:C1iKi tuiif*. Hlie wa« built nndrr Mikeeial hut- : 
vvy and elafUM*!) KM) A 1 at Lluydj and 1 »^:itl Hureau i 
VtHtM Id the yaoht refpitt«r of bwth wwielieii. Th»{ 



Tl)>* Aftc leek lu>u*< liicloAea a lan^v ittate room and 
entfanet- t(» the diniuic room, an well a» a t>talr leadliiir 
tu the Htiiokinnf nxMO on the »hiu]e deek. 

The fTtlleyx are fitted up in the after part of the 
hoii»e. The owner"* andf[UiiitA*nmoiiitiuMlatii)n, which 
Inrlud^Hi owner'* ^taio moiu, fIVA |cn*u.tA' rAhinn, ilraw- 
ins rnoHi, bath roomnand lavatorte«. are ^itnatpd on the 
CAhiii deck, forward of the b<Mlvr <»pnce. The dinluir 
rtH^ai. With |Hintr\' ailjoliiinc. isabaft the engine Apace, 
with a pamatfe leadtnc aIoiiir*ide the t'iL5iiii,'H to the 
owner'* aeeoiiiiiKHlation. Forwartl of the owner'H and 
ffui^nts' apart inentf. on the name derk, arroinuiodation 
and tWitA rooiiiA ari> pmvidMl for the »>t>rTantJi. Th» 
ofRrerM* quarter* ar« Drraiiiied aft on thf* main deck. 
The rrew'tt ouarrfr* are under ai»d ent^-red from the 
quarter-deck. The |wtty oftlrent' quartern, with the 
nf<unl convenience*, are »i1ualed under the forvH'adtle. 
Tlte carftenter'N Bhiip. stewanJV itore nMMu. auiiuu- 
nition room. »ail kx*keni, utahliniF for btcydeM. ete., 
are arnMiff*>d in the forwartl en«l of thfl utont room deek, 
at t!w* after cud of which there i* a refrlueratinii 
ohaiulter ffir frefh provi'-iiinit, Hhe earrl*^ a full ooni- 
plentent nf t)ourM and hfe tgtvliii; applianeee. The itleatii 
and hand Hiernni; ^ear Ih plarv^l under Ibe quarter- 
drek aud emilrulled froiu the nyuigbridgvaud quarter* 



*Zl IfMTlKw, Th« four eylind«>r« arn fltted with two 
blide valveK that for the hlirh pr<«eure and inediutn 

IireMurv beini; uf the pbton type and that fur the iwu 
ow preMures of tlM* flat tyiie. Theae vaU'es work, 
with two seta nf ordinary tinkuxMion valve sear. 
The reveivMiic cnsiiieii are of Hrciwu's *t*aia and hy- 
draulic dlnect-aclinff type. The cooling water in aup* 
piled by two olrculatinir punipti of the c«ntrifn^l 
(yi»r driven by two lnde|»«ndent enidiies. The entclu* 
rwMu is fitteil with all the tuiMl modern appllanCHfa, In* 
cludiiifc <(ti evajiurator for making fre»h water for Ibe 
lxrtler», au auxiliary condenser, a fee<i lUter or (rrvase 
extractor, and all 'tlM^ nec4<wArr fitlinirs and cuunre* 
tloiiK to ln*rire economy for workioc- All the fthaftlDf 
tf> nf fnrireil stiM'l nni| liollow throuj^hout. Tha pro* 
pelier ttoH^ev aii<l blade* are of bronie. each blad* b«- 
ini; (leiKirtite and ndjiuitable. Steam is aupplied bv two 
ultittle ended builrrv, each hav|ui? four corniirateti fur- 
nacrj^ The workin^r prr^More^ i> PSO poundH, ajtd each 
tK>ilcr In tUtiHl with i^uirrudi internal fcetl beater. 
Faju ani) rnfrlneii arc fitted m the eiiffine room, the 
air Hupply U'ing I«hI by «uirable tnink« to the a«bpiU 
t>r each fiiriiAoe. and M>'arrauK^I to work with fomnl 
or natural ttrauKht- 
The "Atiuah*' waa lauuebetl uu^lbe 4tb of May. afi4l It 
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imiMiianUI th« lutddleof Jotytliat «Ih> nui heruffl- 
ilju >|W<i t trtalK on the Clyite. Tti^ pltotnicrnpli which 
«• fll|HUdlli>e of tt\f " AliiiAh** ahows he-r rutiiiiiiK ihv 
amiinwrt mltt'ofr SkrUuurhc cm her onicial triul tiajr. 
Il vrat taken by MenM^. Uachirtf niitj MaLHlumiKl (4iliut- 
ir^iw) aiKl wan th« only nicturv Kccurvsl of her while- 
n(*wiiiiiii; at full kimhmI. lier trinU were lutHit ui(likf»e- 1 
tor>- in evrry iiiaiiner. a ineiui ii[>o«>iJ nf 14 knots being' 
Bltaturtl with fufhuf^*- indicjitinf; 'J..V)i> honw (Kiwrr . 
She hail arontinunii* *tfAiiilii|C cpIaI h>r «i|£ht hour*' 
and th» coiinutiiptlon of cmI then wam l'M:jmandft per, 
I. H P, per huur. The noiuhial puwer 4>f fier enfflneft ' 
in tfTtl liutM- tMjwer. The (CTHt^ flunacv ifi l.tHV and the 
heaCiiu; RUrface i;* o.ftl.V 

l>urint; her <N>nklruetiou the "Atmah" was kuueriit- 
leiidtHj on behalf of tin* nwuer by Henry 7^ de(.orde 
n>oy, M.I.N.A , of Pari*. Her triuU lutvini; be**!! coui- 
pli'-letl, the " Atmah Ifft the ('lyile for Southampton, 
whwn- sl»e romAinod for n l^w inauttui harinic her hite 
rinr httml np in a moiit elaborate niaiinrr hv I^ndon 
and <*ontlnentAl fiirnlHtwr'*. 8he In im)w at Havr^. h«>r 
iKirt of reKi'try. and !>• at the prv-j-nt tnike one of the 
ueftC apptjliitf)! flontlriif pitlac**- aflMiit. 

She is Mhuuuer ri^cpr^l. and will when the wind i* 
farorable tM*t a M|^uare »ail oij the foreitiant. Hrr KfJker^ 
ful and Nvmuirtni'al linf^ are certain to f*ome in for a 
IPXmI ilt'ikl of oil III i rat i( in when iihe will br •e^'n in the 
Miuth of Prani^e rarlv ikext year auwHig the nimal eon 
noiiFM- of Itritlhh and Ainertean yarhi*. 

On Moiidiiy. NovoiitUT 'Jl, Mr. Antlionv J 

T>r«zel. of Phll.vMphla.|lI. S A., plar«s) an order with 
Me^Mtc So>tl Si Ouipaiiv. <>hlphntUlen> and pnKni<H>r*. 
(Jreeuot'k. Strut land, to build for htm a nuitfii iflrent 
Cwiii »crew Kteaia yaeht of l.**|l> tou^ ThnnieN hi^«^tir»*- 
luenU Slie in tn 'be built to the denttcnM nf Mr. ti. I. 
Watson, and will b«» of the fo|]Mw iti|t ditiieiiHiunn. vijt. : 
I^eti^rth on hMid wAtnrline. StWfeet ; breadtli inouUle<l. % 
fr<et. and depth inoitidt>d ilMut to tiiahi deck), 30 fer*!. 
She will a nnnrileok vmm*) with clipper iilem and 
Hqnar*' Htem. Htr inAehli»pry will ennsirt nf two M»t» 
of triple expaikblon eiiicineit of 4.T.'W) horMi pow«>r. cap- 
able of irivinic H mean "iM^ed of \ft\i knot* per hmir for 
nbuuf His hour*** minttniiouN Mr^iiiilnit. Steam will tM> 
t*ui»plled by two 0<Mible-ei>de4l l>olleni at a |>re««ureor 
'iW* |»uund«. She U to be delh>re>d In (lourock Kay 
earlv in ItKMI. Hu that «he will lake over thirteen 
inoiithn to bnilil. Thin new VevM'l will replace the 
" MaricaritA." tnn>. noId recently by Ur. I>rk*xel to 
the Kmeof the KelffiaoA. 



above deck ; the boilers. ciuideii«en<. air punipn, etc . 
Iieluw. The volunH* of all <»f iheM' reihioei) the eapaciiy 
of the hold to Mich an ekteiit that the fuel e.a|»aclty 
was rektrictetl to tmts tlay'H •teaiuluc- Mdiletl tu which 
the Wright uf the erif^^iiie* and boilem wah f«o lutich 
over that for whieh ihe hull wiif« ile»i)cneti lltat the 
load dratirhl wa« inrri*aMMl from -S H tn 10'3-'i fert. 

In April I8;t8, tlir ve^Mil, under tike <N>inuiaiid of 
Capt. M. ('. IVrry, left New York for Waxhinjcton. At 
t'jtjie May h«tr cmmI hohl wiu fllliMl with pine wo«hI. at 
Norfolk a oecnnd itupply of woimI wh» ol»tuliie«l, lUiit a 
thini on the l*i»toinAc: River. 

L'iion her arrival at \Vat<htutrtOD it wit« decideil, in 
Order to lueteaae the quarteni 4>f her ofJIeer*. to reiunvt* 
the cabin to the upper deck, and also that a hurricuitie 
deck KhonUI lie adde«| ariiUUIiifw, the weij^ht of both of 
which nddilioiiH tiic!nra;>r\l her draui^hl to 10 .'i feet. 

Ill September, under (he command of t'apt. ('harlm 
W. Skinner. >lie left Waytiiiitft^m and reAch**il NorfuJk 
While there the Department leArned of itn huvtntf l)eeii 
ptatei) at a dinner table tn New York that the Rrtlfth 
Htuwner "threat We*.tern. " then i>lyiiur between thai 
cKv and Liveritool, cmild Iteat hrr in BiM-ed Mv 
deliberate oi linion wn* called fur, and. u|>«»n niy 4*oiU' 
tmriwHi of the relative |M)wer> ami imnterx-d »eetion» i 
an<l linew of the tmo veii»eU. Ihe rmult of inv n-ply I 
« ru» tnjch that Ihe " Fulton " ininiedLately Ipft for New ' 
York. A few day* after her arrival, due iki>t»ce of the 
iutentioit In tt-nC the upeeil nf thetwoTenvU Imviiit: 
tHvn friTen. th« ■* Fulton." with wveral proinlKetit 
meT>ehAntK<»f tlwi city on ttoard. pntceeileii to the nppt-r 
hay and awaii«m1 the "threat Wentern." an ^he lefr the 
city on her untward voyap*. After allowlni; her tr» pa^n 
aihI have a full le^id, the "Fullim" "u|>ene4l" ainl 
puAited her ei>iii|ie<ltor Mj fimt that to the ob«rrvent on 
The "Fulton" nhe never oIom*^! the laud alH'ara and 
a)tead of her. 

Soon after the enpnner wan detAeheil from her for 
other wrvii-e, and two yeum after, in order !<» rwhie*- 
her draught of water, two nf tier iKHlenn were retuoved 
aitd the reiuandiiff chh'k len)Clhen«Hl. 

THK MUTOSCOI'R 

It in M'arcely four yearn ajro tluil the R«li«on kiiieto 
t»cu[w luaile itn np|>earanoe mt ]*artK. and now there in I 



arily Ihe endlew >crv«, I', lliat it carrfe* m dlMOQ. 
nectei) fmni the tnothMl wlwwi. T, flxeil totli«aiisol 
the4*yhnder n|Hin whieh the iuiaKi** are tiMwntrd Ittt. 
ab HKMi aj> a ruin u dix»p[ie«l In. ii l» urrented ai t. mni 
a lln^.'er. tf. to vi hieh the cant. u^vtet a to and fni nto 
tion. lUfM-k nviT It. (ll-ent:aK*^« It, ami canite* It tofaji 
into the bi>x. H. The re«>ititanee that Ihe An(rertM«(« 
with in freeiiii; the coin cauiiee the ruckiiifi^of » kvvr, ft 
which prefife» aKaiiiHl a nid. c. of whieh the eilmuUv 
entem a notch behiml tli« wheel, T. Thi« rml m iu 
motion actuate* a lever, f/. which raLMV tlve tbtfi. i| 
and rauM>)> the »crrw, V, to enffo^* with the teeth <M 
the wheel. 7*. At iIiIn mniiient the linaiiret) ArecarriKd 
aloni: And pa*« l>efore the ey** of the (<|iectat(ir, But 
altrr tlK* nid hiui dk-etienueil itself from thrnn<ch.ii 
ofu'endn an iiicline^l plane behind llie wheel. T. Aiiilfo). 
lowH it for an entire revolution Aiid then fAlb> hmtj, 
into the notch lUTAin. This motion catives the lever, a, 
to nHA'«' in the opiKwite diraetiuii and dineikgac** the 
•rrew, r, fr<»U) the « h<>el. Aftor thi». it will be ucor*- 
t^ry to lii^rt aiwither coin In the »M in order to au*f 
the'cylin<ler to revolve aiCHln. 
The liieht l» furtil»<he<l by au IncAniledcetit laropii))) 

Iilied by bnltert» placed in the apparatu*. ami ip)4eil 
ly a contact only at the moment at wlikb Ihe rerulu 
tion of the cylinder Jteirin^ 

The H|>octator i* abiudnte matter of the rApttlitjiif 
therev<ihitinn. and if a detail infere«tjt him particiaUrly. 
he can arri^t it and examine the latter at Iruar^, laa 
»ubj4>et that repreM>nti( a fencing iMiiit. f4»r exa(it|4e, W 
can. At A iiiveii HioineiiT verj' ».t(twly analyxe theihrwt 
If he Hi iU'-lrou« of Keeliiir Imw it wa^ execnte*l. Th» 
feature Kutuf mlr'iV't. atii| iiiakee tlie iiiutit 

nctin* iiiir only an api'ArntiiN |4>r niiiti«<emen1, bill aUoa 
rahmbte inxinimeni fi>r the i>1ihly of niotMMi. 

For the entrravinir* and the above partkrulan we air 
tnilebted to Ijk Nature. 



OMiaral SupcrisUaiSMl A. W. Hullivan. of the lUlDoi* 
i'enlrul, hat nuiifletl eiiipioy4i*t that the refculalkiii ul 
their walclirt by ot>ier than the reffular likftfiectun i> 
hkely lu tiefeat Ihe purfHiM* of the iiiit|>eclioti provlilr^ 
Utr by the conifNuny by inlerfenng with the work an*! 
the reeiinin of tlie niit|»ef?torK. The eireular my% : " A> 
liny Htandard watch purehaMHl from tut authoriinl io- 



UXITKI) »TATKB 8TBAUBR ' Fl UTtiN -HER 
IJKSItl.N. f.'ONSTRL'LTlON AND CAPACITY.* 
Hy 1'MAltI.K.t il. )Ia.nWKL.I.. C.E. 

Ax IhtM wiu the tint aea utearuer eonKtrnete<l hy the 
Cnlte<l Stat*'* navy, a record rif her d)»«Mrn, ooiiHtnK!- 
tlon. and cA(kA«lty 'umy held to be of tntereet 

L'|M>n her cnni'triiciltHi lielajj <»rdered by t^ottgrtw, 
the S^Miretary of rli** Navy, Mahhiu IhekeriMMi. dlr««ted 
the 1 'omiui'^iuiirrH of the .Nury <a bu*ril of three 
ofRcent diM'harieini; the ilufiei now eiHifided to the 
vari4ju^ tinr>4HiM> to pnictMHl with (he work : wheret 
iipun Ihcy deluile^t Chief Naval Omstruclur Samuel 
1 1 u miihre>'» and * 'oust ructom J ohn I^m t Hal 1 aiul 
Saiuual ilarlt to tle«i(-ii the ve*ii*el. They, tn order In 
auunf tlkeiUM-lve* of the adtUtional rMpiired ca|>aeity 
of hull ffH* the enfriivea aim! Itoilem. ajutetubli-d at New 
York. and. in 4]i-fault of the aAftiMtance of an engineer, 
evrnMilte^l with .lame* P. Allaire, the princi|>al inAiiil* 
facturer of #teaiii enginee, who rt>ironi mended two 
vvrttral overhetul iTeam eiiK'ine*> Ution the eipoMire 
of Hueli vital parta of the eutfiUM A» the i>eauui auti 
r4Hine«lionii beititf <»bje(tte4l to. he replied that llie 
chanc»e« of «uch ei|>oHe4.t (>ar1« beiu^ injured by a shot 
were incotiaUlerable comjiared with the mlriintajre uf 
that tvpe of en^rine for »ueh a 4le?(tgn and tNtnxlnictioit 
of hull an that prnpoovd. They then advlNi**! with 
Wtlhain Keiuble, ol the Went Point Foundry .Vsooela- 
tum, who gave them more of a 4li«iter&atlon on K-twuu 
Ai)«l engine*! than the rerouiinendatioii of any one. 

Tliey illen ci»nfciilte<t with a inanufai'turer of *>te«iu 
eii)(liie« who«e plant waA rvotricteil to the cuiintrtkcllon 
iff Hhupaentcinc^ And liieht nuiohitie^ He. in eonipli- 
anew wmi a ver>' ifeiierul and recxufiii/ed law of in- 
4liVMlujmr-thAt of holjiiitr his iuteretic tiuperitjr to that 
of uthcn-x'r^eciOmuieodetl four non (Hindemiint; enirinen, 
aet under the deck, atul plain nylindricAJ ^Ktilerm, which 
de«ign being appmv4td by thii enn*tructnr«, the od- 
«iitinnaJ capiicity of the hull reiiulrt<><l waji determineil 
by the ro(]uirkMiientii ol anch a plant, and the following 
dimetiaiona were dochlwl ui>ou. viz. : Iiangth„ IVI feet 
beam. I14 feet A IncliMi ; Imlil. U feet 3 inchfle . and toad 
line. 5 fM-t 8 liiche* 

When Ihe hull waa ]n frame, beaiueil. decked, and 
planked, au euKfne«-r waa Api><>iuted tetup«jrarily to 
aubmil a deviicu of eiii;inef< and boilen. whereuiMNi he 
ilniigued two oondsnniuK engines, but from the ln*utll- 
eient 4l«f>lli of tlu! hold for much an iiuuiemed mtdvliip 
a««tion, the cylindera were neceaaarily *et on the spar 
<|«ck he>Aiiia at a idiKtit inclination thereto. (7pon hia 
tietign lielng approvuil he waa, mi July IS, liOtt, ap 
pointed engineer in tlK* Hervire. and the aui»erintem1* 
eoMOf the ooneinictUMi ol lh*< engine* umi bollera of 
tlH* Te«Ml was eonflded to him t 

U|>on conaklerailon of the tiiaufllrlency of the caiia- 
elty uf the hull for eng^inew and bollera of BUltaule 
cmnacity. and uf the verV inautTlcient cu(Mkclty of coal 
hold, he addremed the Commisaionera of the Nury. 
necNiuiutendini; that Ihe hull be leiitrtliened 20 feet ihe 
preferntd 31) feet, but waa afraid t4> gn to auch an 
extent). l_Inf<iTtiinatcly and regrelfullv. hia reeominen 
4latl<m WAN not approvnl bytlMtt'hief \avai Qonatruc- 
tor. to wlioui It waa referreil, oiMed to which the ' 
engineer neftfly luf^t his further etjiploytueot for hia I 
teiuericy and aucli an alleged evidence uf hb iaea|ia- 
city. j 

84>im Aft«r, a iMintrart waa niade with the Wctat Point i 
Fouinlry AiMociatlon for two inclined condensing en- 
ginea and the conatructlon of f4mr kioilera, faniu^ii <»f 
the copper pLatca which wrm In a atorchouae in the) 
navy yard, and whIeh hail been procnred in 1)*lil ft^r i 
the conatructlon of a M*cond *' Fhtgohoinbiia.** I 

T4> ACoitmmiMlute the enginea, two deck bocuivt were 
cut out betwpen the engine frame and one other 
aooreil. The water wlwl ahafr)> were about » feet I 




• Paper mA Xvtun- Uh AmrrtfaM horlitj iif Natkl Bmlana*. 
t TliU t)iettfr<i M«a Mr. llwMdl luawU, «tin tMa tt*« RrM »iif»t>i j 
•( ite t'alieiauinuf; - Kn. | 



THK MFTIWOPK. 

1. tntmul lim. ailbunl %bt luimt rrllotfrr. t. lBlrn«l rtpw mIKb ihp nllailfT In ft&e*. X IVtallt of itie mfttenlMn trra fma tik* 
fNat. 4. DrialhAT the aMhtfltoni Kv* rmal^*- ' 



hardly any more uietiti4m of It. for tt haa b4>en de- 
t hroiie>d by t he cinematograph. In t hcae 1 1 nice of 
auioiiiAtic apparatus, the idea of u ayatetu aet in motion 
through the introduclion 4>f a coin could n*>t long be 
al>atHli^ne4l. and ao it haa Jual lM>i*n taken up agaiti hy 
a com|MUiy orgauizeil to exph>it th4> luntoacojte, aii 
Amerioan apiraratuii. 

Thia anparatiiK. which may he left entirely to liAelf In 
any public plv** whatpver, nreaenta to the'pa*»'er l>y a 
aUvt into which I* dropped a ten cenlliiie plece.'by 
ineanM of which. u|Hin turning a crank. oi»e may con 
temutate a aoeiie full uf life and aniiiiBti4>n. Tlie 
result l^i iHit ubtaliif^l by meana of a f>lrip4»f Mm, for 
the imagn are prinle«l ufM»n r»a|>er. The principle 4>f 
the aysteiu U the aaiikc aa tliiit of the aiiuill |>(K•kl^t 
ciueuiatofrninh rold by atreet vrndera. and nmftiatiiig of 
a ainall Ikhik of which the leavtHt are miule tn iwr 
rapiiUy before theey4>*. H'^re. liM^toul of a book, which 
won M h Ave had to h** too large i for thfivare ath4Hi- 
aand luiAgehl, we have a Kwt uf wheel. //(Fig. 3|. All 
the fthe^t- are united at tlie bate uimhi au alia. aikI a 
alieet uf Hriatol IxNird i« hiterfH>«ed twiween each cvf 
tlteru. The Alia i* tiiounteil in a luHallic 1m>x that may 
be rev4>Ive<l from t>ie exterior by mean* of a winch. A 
ftuger. />, arrangetl at the top, e*atchi*a and hoUU for an 
iiitlant 4>Ach inuig^'ju* it preaent^ ii»elf : an<l the ocular, 
.S, in an arraiigeil that the eyeN ae«> »nch Image at The 
inonkent of Itx arrMwt, The aubMttiitlon of 4kue Imag*' 
for nnochi>r t« raptd eiKUigh to allow the >«ccea<>|ve Im- 
prewKlona to pen>k<.t u|hiii the retitia ami give the Illu- 
sion of UMktion. Were it a 4ple^lloll of a parlor apiiam- 
lUHiiiwhicha family might ei>nt*<mp)nte at fa^f iht* 
living iK>r1ralt of oikc uf tia luemben, the luecliatiiHm 
would hicKidc nothing el»e: but the 4pie»lion isi<tightty 
complicated aa the caae atunda at present, in conae- 
quence of the neeeuiity of collecting a fee 

.\a i<»ng aa no monev haa been introduc>«>d, the winch, 
if, tama idlr. The ah'aft. .1 < Flg« 1 and :i>. that It actu- 
iUm, through the piaiou, » >t»liiCed at i', aikl ordUi- 



'a|>eclor. which fuili to run wilhiu a vnriatiuu of thirty 
aeeoiidt* a week, will be red«'eiurd by tlie ioatjector, »!•» 
by Ihe manufarturer. without expeiuie to the owiirr. 
there u m* object l<i Im* gained in attempting tu evadr 
tiM' inw|iection re4iuiremenl«. Any eniplny4^ having ■ 
WAlcli wh<we |MTi4>riuanre t» hifeVior to theatiuidard 
retpiin-il, An4l who attempta by unantltorifteil rrgiila- 
tkon t4» imiHiMi n|M>n the lnfc|wtor»» practtceC' a de«p- 
tiou u|Hin ih** maii«g»-iiient of the road. Itla, llieta- 
fore, re4pilre«l that hereaflervoiidui*1i>r»and oilier train 
men. englneerM anil tlreiikeii. bhall not atleuiiit to recii- 
late llieir watrhr'* Ihem^elvew, nor i^emiit tlkeili tti be 
rrgulaietl liy »ii> other peraon than the authunied in- 
(•|i^'t4rrv. ^ailu^• to comply with thiHie reqairenwnU 
will lie ciiiisiderT<d atifncien't cauae f4ir diainlMoI fmo 
IheMtrviee." 

TIm ualt m^nreiuefiC of in<«h«n(cal nower wai ta; 

inxbiceil by JanieA Watt and called a ** Ikorve now«r. 
How tliio name origtiiateil Iv well told in the ilagiW- 
buriT'-r iCetlung. Dike of the drat ateun engine* built 
bv Watt wan to furninh the power for tlie puttpa In 
tlie brewery at Whitbread. Englan4l, which up to that 
time wac atipplicil by h4>raea. The contmcl called ft>r 
n« much power a* furniahMl by a ittmng horve. anil ill 
order t4> get 0* ixrwerful an engine a* posaibte the 
hrewMr liMH-rtaiiied the nnionnt of labor perforuie*! by 
H hor>e hy unrkuig an exoep!it>tiAlty arrong bo»e for 
full eight hoiim without a ntop. urging the aiiitiiAl 
with a whip iinld it wa*i exhauated. and Iherobx Htf- 
ceeileil ill raiding 3.iHM>.(Nn gallona uf water. Cotwiiler 
inx; the beigtit <»f Ihe reaervoir, thia labor rvurv^uU lb* 
pr«'<ent unit 4>f a horae i>ower,'' tliat ia, the llftii«« 
IQN', (M)und» to a height 4>f about A feet |kcr second. Tbi* 
re«uli, however, waa olitained by exceptiiinal ni^lbud* 
and ah'mld not Ire coimtdered the haais of tu««*un> 
meiii of m«*ckiAnM'4il |M>wer, Artualty, thepo^erof 
Iheavt-rHge hon^ la barely aulttettiot to lift 6fi IV TO 
pouud.1 feet hlfh per seooatl. ^ 
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THE BKLL-ELLIOTT TANOBNT RBADINli 

TACUBOMSrrKfL 

Vl llla*tnit» iMniwitli » tArhMMiiPtpr thwKtnlU4t. 
]iAiUii<«i1 by Mr. O, J, R*ll. of C'ltrliiilH, Knfilaiiil. In 
onler iuf«Hur« iil»>tancHiii wtih (hh lii*'iraiM>-()t a 
lrT«J ftftff in rrerttMj tit th** dlNiHiit |K>iiit. uu*.! th« in- 
rtruiural ImvinK^ Imh?ii irttrpfully levrltfd, twu r«>ut]iu»n* 
nn lAki*n Ml puitit* of (he> •■TafT. Miy 10 feet apart. 
Tl>(*u> ^' ^ ^>*^ 'bfi itt^liiuitiijn of till? Hue of slffht ti* tla* 
tkorixontal in luakiii^ t}in u|i[»rr rrailiiig, aiiJ o tlie id 
rltuntji-ifk in iiiakinir th«t low^r r(^a>.ting. laava 
floiuly tta* horiioniAl iIIduuhv of th» sull : 
10 

U = 

tan 0 — tAD ^ 

la Ur BpHV iDitninwiDt a rraxty mmnn {0 provided 
for nfftdlfid off thmw tanffrntx tiirttot from the Instru- 
mriit, without r^torrtug to tahle* Hiililracrtiiiir tht^ 
tvo nfa4liitir»> from «>Arh other. an<1 iuulti|i1yjiif: Ihf n^ 
cipn>cal of til*- r^^ult hy 10, (fi%'wt at onoe the burUoutaJ 
(Ivttaiicr. Th« InAtrutueiit i» tM>'4t-iiliiilly au urditiary 
ll>^lolite Qlte<d with a (ruit(;h coiuinum, whi«h ran Ixt 
nw*] m the ordtuary way. Thr two attachtiiititji whiHi 
(It Ic upccially fur tachroiurlry* euriiiut of, in th>* ftr«t 
Itbkf*, * rvry ajocuratrly dirulrU sralr rii^Klly ntxMirfil 
to ttt#> apmr pamllel pUt«, and fltt«d wlih a lulc-rti- 
iDrt^r adJoitiDMit, hf which it can b« thlft^d with 



bcmiloti Kfiiflik^rtntr for tha 
tluu. 



.vitiit mill d*>*<<*ri|i 



THB L'8B OP OAH KXttlXPX PuR 
DYNAMO UKlVINd. 
Hy Jou.N <'. Krllbt. 

I RAVR oftMi 1>orn AMkml whv it in Chat iftui, Kawilin«, 
and oil utitKifiM Hnt nu*ri» lArffrfy umm] hi Kufflaiid than 
in thu country Por rliu i^nnilition of iilTairii van 
0(1.4 muMkhd may Im iciv«>i). ih«« nwwt ohvioiiM, p4>rhapii, 
hfinic that ilhiniiuHttiitf tfan o/. ^ay. *w ht>at unttit 
valu« co*iT(t aUHit twiLV a* iiiiivh h«r*i jin in KiiKland. 
For exaiupl**, in Manrlicitrr. Kiitrlaiid. ntich iran cxwt* 
about 0» (■I'litsi fM-r l.<M»(l cuIim- fwi. whilr in >Vw York 
city tht* pr4<M<nt rale* i* #1.1^ per l.OUO nuliin frrt. The 
rt<*iiilt in that whfin any fv»iQ|kArlM>n of roMt p4>r harf4» 
p<iwi>r |M>r lliotir Is maile with an *>coiMMnical tycw nf 
»teatii cnifiiH' ihi* flciirf*. '4 cniit* jwr hor^ powfr hour, 
olitaini'd with a rtitriiiit of tr<*<Ml dtff*ti;ii. In iiiiii*li 
favorable to the gaii eu)7i»« than itfi Ih^Tniiv t*nU'ieiicy 
cntitlott it to be fur enfrii>*^» largrer than itny 40 ur 7K) 
hor«** iwwitr. 

If, Iiow(>ri*r, tiMt rntf* for wpfd to bi' retlucod AO 
nvr efknt.. m I twIifiVf mifrht doiko wh«tn uMft In 
larff** 4|iiAhlltlijw. for fu#l pur|M»i(M. tho irii^ niirinp »vf>n 
in fiiiiaJI MtA» would irivf iiowfr at n 4n»i of 1 cvnX 
ptr hopM power Ikour, wmI tliua eoui|i«ri> v«ry favora- 




THE BELL-KLLIOTT TANOKNT KK.Xhl.NtJ TACH lit iMETER. 



rwrtalnljr throucfa a diiitanen of iiW » 'n^^h up to inch 
iti the direction of it« length. Thu muiId can t>c rt*ail 
ihrouKh n inlcrof<w>nt> ftxwl at rii?ht afitr'*^ to the tc|p 
HXipr a« Nhown. anu luovinK with tlkt* *amp. to that it* 
aii» loakM the Aame autfle with the prtui« vertical m 
tlie latter doett with lIieliorifcoi>(«I plane of the imtru- 
uient, A total rfflcetlou prbui im ui»ed to defleiM the 
llbp of vioivu Ihroufch the iuirriMro(>a Ihruut^li IM) de- 
fr^m. «u a« to briii^ the eyepiece into a oonvciiieut |h>^ 
■It^DU for UMf. In niakinK an okMervi%tiou the teletotttx* 
t* tint ullffnnd on th#> upper of tho Aiml tnarku on tiie 
level Rtaff. Tht* inlcronH>ter m th^n net to zero, and 
ibe div-i»lo<i of the »cak> which In nearwt to the en*** 
wire of the luicruaeupe is read off Ihruuirh the latter. 
Hay tttU was 19, thru the natural taiiK^ut uf the auule 
lh» line sif^ht uiakm with the horixotital in 0 19 t, a 
ourrwtiMi to be obtainm) from the iiilcroiueter hi»Ail. 
whwh ii by lueann of a vernier dividnl liilu (lart-. 
TTita head in now rotated till the crow-* hair of the eye 
pHve axactly cut* the Bcale niark, anil the reatlini; of 
tlie bead iit then noted. Assume this to he M!t. Then 
the liatitral tangent of the anelo' in qatstion i* Q'19125. 
th) loakiiiK Kiuiilar roadinfr* for tlw* K>wer nmrk on the 
•taff (he nniubem mmht be aay 17 and H'JH, then we 
■baald have 

Tan 9 — tan ^ ^ 0X)1301. 

The reelprucal of thtM is 0 TtbNM, and the corre*|ioDd- 
ia< d'ltance b«tw<>«ri fttaff and iniitntnient would Ite 
?i4 US fenC Thn.. [N«r)mtM, would kw> rather a Uhiic 
•Ixht, and the accuracy of the iDBtnitnent 16. of cour»e, 
tbt (TMltft Um Mtrtr tha itAff. We an Indebted to 



Ibly with the «t«^alu efiirinr and ffire a wonderful inip^ 
tas to Che en>;iiie huHineiu. 
In this coniieiMion 1 luiifht «ay tluit in Hostnn it has 
. recently H ictott^r 2». l**l»t*i Iwen arrnn^l bv Ih** HrrM>k- 
line t^as Uifht roiupiiny with the city nf fkMlon to re 
I due* l»Hf prwe of tras for fuel purpose* to 7^1 rent* iier 
l,i)t)i) cubk' feet, and to make trraileil prl<M«ti for can 
U!>ed fur [njwer pur|K»(Hft* in iran eiiicine*. so that they 
will be for enffines up to 11)0 h<»n*e iKiwer 1 1 dcents i»er 
h(ir*e |M>wrr hour ; in gn* engineit from 100 tt> "200 honte 
ptiwer, 1 1-10 cents |Mtr horw^ i>ower hoor : and in en 
trines of *Ji)i> hurMi jinwer aiMl iipwanl, I cent ywr hnr*^ 
|H^wer h"ur, Theite prlcie^. which arv uiider^tix»d to 
take efTeel early in thesprinic. when the Mti^euoliUM^ttN 
Liite iins Onupuiiy will ha^e ct.iinplrlnl their iiu 
niens«> phiiit at Everett ntui will Muppiv by contract 
coal icax «if IH-candle [tower to the HriM»kUnc'4*oin|)«.ny, 
will nl I'lK'f place ifw* enifllie**. acciiriluic to ow. on an 
ec|miljly with steam entwine* iifilni; ^ to n |H>und*> nf 
oofti peir horse power luMir, which fairly rrpreHfiits the 
ciiiil niit»uiiiptton luuitlly met with in steam eusrtiie^ of 
iiiiHliTati* i>u.e working under variable Inad. 

Ill Knirlaiid imr <>idy u ilhiiiiinatinK flns lower in 
price, but thert? I* a n'liieh more ireri»*rnl uw miule nf 
producer can tn «>|»emle ica" einrthe*. evt-o fur j ♦over* a* 
small as Hit lior«»* jiower for f.-ictory aim! other »erv|p*> 
Noihitii; eorre»|Miiitlhi^ l<» iImn \n done here. eiCMpt 
that forlnrire iKiweri*. m> PJi Imnn? pnuer and upwartl, 
a fea* gnf pnxincers are beintr instnlied fc^r )M>wer ota- 
I turns and like sifrviee. Such eiisirir-* fMin[K*te in ec«>n- 
'oiny with our htiEhc*t tirade* of steam enginfia 
I eat tbovgh progreia U itlll ilow, laob plaota wlU bt 



widetyused wlietioticv the fart i« ffenrrally ap|)rerialc«] 

In thin ciHintry as it is in Kut^lnncrthat a |wmi>d of coal 
(pvcH far more |M>wer when made into niid run 
thnKtf;l> 11 en* ent^^ine than if buriieHl nriiter a l>oller to 
i;eneriiii> i^tenm for a «teani efi|;tiie, Tlint the ensl of 
fuel is alninsl a conlrolliiiff factur In the 4|iie-tM>n of 
Invtalliutr ffiih «-nirtneN u »bown by tl»e fact that the 
deinanil for lart^* rit^ineM Milled to our natural iras rp* 
fiUttiH |M>ieaill^v Int'feiiMitj;, 

Ah reiTJirvl* cafH>lin^ enirlnes, ini|troveine«it» in the d4»- 
tnll". Htid parihMiUrly in the rlrrtrH? iKtiller, hara 
pUrtHi this motor tn jH/«ilton to c<(»iu|M't*' with htirh 
i;ntd** "leaiD eiifpuc*. yiekliiiK as it does power at a ciist 
of \ Uil crnt i»er hof>e |>ovrrr hour. The underwrtt- 
ers' ri*rpiireriieiits, however, restrict tlw* trHM*llne en- 
I i;ine to localitn'ft where there t-iinirieiit *pitce avail- 
:ab|«*ti> place the iri^ulii^ rtoraxre tiiuk UO feet away 
I fr«»iii any iMjihIiiif;. Hut forcountry houseitaiid hotela. 
j vllJapf wnter worka. factoric*. or lit;hlinfr *tutinns tli« 
I iraHtiiine Ntulton Nceuiii Just what the coiH)irion« demand, 
and there are n numlier of eni^n*^ in n*-e for such S4'r- 
1 vioe, tM')ki<leM others to o|»«'rAte dynniiH* toetiarge sl4>r- 
a^ kMtieri^'S- The ilemaixl for tcn^'thne etiiflnee Is 
f^rowinn for ont of town power plants. e-|<ectalty In the 
lanier slzeu fur ehM>irlc Utfhtinic an<l laetary MTv'iee. 

The h'*>*«'nif<t sates over f4»rn»er yean* of the »>iua]l 
sixes of icns ••iiirlne*". say 5 lH>n*e power and under, are. 
|»er)ia(m, due hI^o in irreat measure to the coiufwlitkni 
of the electric niotor. A smnll cas rnpine cannot be 
•uhl for the same prM*e mn a vinnll motor, becaiiM* it i» a 
much more ilifOcult aiMl expeiksivr machine to buiM. 
But it is found, 113 a rule, that tlKj«<- who install such 
macliinerr cimsider only ihe flrvi r>o»t and do not oon- 
siderat all the cost fif oficratintr. which U a matter of 
vital iiiijiortance. por example, a H horse |H>wer elec- 
tric tiKitor may be boui;ht ffir. approiimaiely. 04»e- 
haif what a llr*>t cla>s <l hori-e po«>r cas eikieine will 
coht, iTi)<> nliiior, it iniiv b** r**iiinrk*'il. w ill wei^h 
alH>nt 4*HI iMHindi*. whlln ttie was eiitflne weitchs about 
J..VW |ri>und>> I Tile difference In prkw may be, say. 
♦I'ti*. while thf dlfferencie in ct*t of operaliiu; may 
be, as )'lM>wn 1^' aruial exanit»le«w mh much as 9900 to 
$2#0 per yr^r. or nearly eitouirn to |Miy for a pis eiifciiic 
ti e firttt yenr. In Itict. careful comjwirivon of costs of 
■ ■iwratini; uriu enfrincH anil motors doini; the Kame of 
ef|uivalent work hiu shown the motor to cost from two 
to threi* tiiiH** an much tt> o|Mtrate as a gas eiittine. 

Were thi» item of mst Iias4mI on actiml cnarfre* for 
strevt riiriviit m«»rs irenerally known. inMead of their 
beinir in New York eity iil>out ten time" ax many stuaU 
moinr^ as iraH ehirui**" tn eervtce, tl^* proportion miirlit 
be revere I. A^-r^iail the ci_m.I of of>eratinir is coiuud- 
errd very carefully. Mini HrHt ci>4l in its ilue pro^Ktrtion, 
wliK'h may iirt'ounl. in part, fur iras enj^ines bcinff ilmmI 
«> much ni<tre inrjrely than here. 

As rr^ardn the application of put engpnes tn isolated 
electric lighlinir, a few instiincrs may ht> citssi. The 
dir*'i't conm-ctnl plant nf .Mm litrhts capacity installeil 
at the hoiuetif the American Society of t *lTll KnKirie<er«, 
2a(i West Pifty-M'Vfntli l^treet. ba» been hi service 
nearly a year and has (irovi^l siif ihfactory. the cost for 
fuel and attendance tiriniralM>ut one-half that of htreet 
current, and thetiuality nf lif^lit and re^culatiuu l>eiii^ 
eicel|*nt, 

The luM cyhml^r ^^ash engine irive* two imnuUea 00 
11h> crank Kliaftevery two re%olultoiis. instead of fmly 
one as In the Bhitrle cylinder eu|nne. and the pivenwr 
is mt sensitive that It autoiniiticallv regulates the sftre*] 
to within 2 |M*r cent from full toad to no load, liesidea 
this, a s[>rcial 4>orUpliikg, which connect* the en|[ine and 
<l>ttaiuu, is so ailjustetl that 11 in lin|>ossibl« ft>r tlie 
s|*eed of dynamo to vary hot very sllicVrly either way 
fnHU normal si^immI U*fore It Is oiirrectevl by the wiup- 
hiiK and the itoverm^ lU'tlni: Juinily, Hectilation. In 
fact, i> M> close that the voltmeter oIh^wr lest* than one 
v<dl variation under chaniriiii; h>ads. 

At tike civil eiiir)ne«'r''s house they installiHl a low 

Iirewure Mteam lH*atini; ap|>aratus for warminir tlM 
luildiutr. while pu ens^ine* are used only for the eU>c- 
trie li^ntiuir. Some our sieain ht>atinic eniftneera 
were dispoiwl to qiipstion tb** wImIoiu of this arraJi|ce- 
loant as coni[tareil with a stewni htrlillnte plant and 
steam for heailnir. but the re*>ult. in lhisca»e. has jii»- 
tlflei] the choice and shoMn the eeoimnty of il4*|Mirtinfr 
frcHU slandar\l practice, which ha« compelletl t he us«* of 
a Hteam plant, oftell1ime^. solely because it pruviilrd 
exhaust steam furheatinK, and because it wa« thought, 
no matter Imw wasteful the steam engine might it 
oust nothing ftir the steam hralmg. 

The gasoline eiigiiM*. |>«rtieulnrly. which placen coun- 
try Iwuses in an even imtre favorable ptMitinn ttuui 
thoMi ill the citv with respev-t to eleiMrlr linhtlnf; at a 
very iiMxIerate rignre. I revrard a* e*iH»cially prritnisliig. 
What we need Ju»t ih>w Is more Inlelliiceni H|ipr»M*ta- 
tlnii, on the pHrt of archittH'tv and uwner*>.of whatC4?b- 
stilutes first cinfs gas engine machinery and wtilingncsa 
to |Miy a fair price fur it. The market is flooilrd with 
cheap ga« enpn*"*. as it is with che«p steam engiue* ; 
but while it i» n^xigiiism] tliat the »4'vere reiiutn'Mients 
[of rleclric lighting have wonilerfiilly deve]o|K<<l ttie 
(•team engine and that nothing but the verv l>e*t en- 
^in<ts will scr>'e. it do<*s not M*em yet generally appre- 
ciated that In hke manner only »' Inirh gratle gas en- 
Utile will anawer for r-lectric lighting.— kJe«. World. 

In the rtM<ent ci'mvcntions held by (lerman Irun- 
uiauufacturrni. it wa* strrnuinuly Innisted ii[Kin that 
if t^enuany wi»he«l to comi>cte with other countries in 
the market!! of the world, a re«lnctiiin of the prevent 
railway freight charges wouhl Iw abM>hitely nec«-«»ary. 
More tiian one manufacturer. lui'oritlng to the iVntral- 
blatt der Walzwcrke. coiupareil the romliilnns la 
America with iIiom* in tiermaiiy. In the Tnited 
StHtH»>. It wax remarkeil, the con«litions u^re nieal ; 
but it wa^ aUo ai1ni(it<il that Amerii*aii*' are morv 
energetic and lM>|t!er in their um)ertaking!> tluiii tier- 
mai». It was furtlier p<iifited out tluit themnnnfae- 
tnrinK indu9triei of Ofrinany woiil*) siM>n luive to suf** 
I port the agricultural chmnei. wlnrhat prc*ent depend 
1 for their existence ufstn land graibiallv U'coiiilng ini- 
: f)riverishpd. It was therefore a^'frled that. If the In- 
|du*truil con<lition« wen* not impro^eil. tht^e clasM^ 
j woidd emigrate nnd actually rusi^t American manufaO* 
{ (iirer« tn driving out tterinan imninonger* frtrm the 
market" of the world, (fennnn nianufaclurrm, it waa 
slatcil. cMjidd not ci»in|H*te for any kngth of time with 
those of utlier cMinlries. ptirtlrtilarly of Kiigland. i( 
the government did not reduce Ita pNMOt .«zorbltailfe 
railway traigbt «hargra. 
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THK BRIlMfEHt OVRIl TIIR TinKH IN 
AN<;IKNT UOMK 

U. RoSNA \ui» rvwutXy piibUt-he^l In tlip Halletiu 
USueMt^ii'KtiiTiiurBitfi-iiiciit imjik ricutiiMtrM* .Vatioualr 
A luaal iut«rf9ljuif iiaiMT u|»oii (lii* lia(iir*« of tUv Tibrr, 
III whicli lie HtuUie^ cliv wurk Uuiir iu tuitiqiiiry for thv 

!Htr|MHUF of vfjunt<*rA«tiiit; Ihv rfffct of th** |K>ri4M)ical 
IimnU thiU occitrmi in this waltHTLHJUiw ami its afllu- 
viiCjs MKth w* tlH' Aiiin, nnil, at tin* Mine liinr, (.trscntm 
Un* varluiM brltl^i-ti cixixtnictiHl by thr tloiuatm to (mt- 
liiit of crusMiucr the river hi thpV*|>itftl oitjr. Thtwa* 
aiHti4*ut *>riijpt». which were »4<ii(lcimilar archtn), vi>-ry 
iiarntw, cNMi>lnii;t<Ml uf D>iarw iiialertaU himI )in|i|NtrtoiJ 
by pitrn of hinrxUnatc lliickiM<-M. |»r^mt4<il tiiiich of 
the <*hanint4tr iirop4tr to thuM* old »truclurH» in which 
rtMiitttnniw aiiil snUdity, rnlhrr than et<^ucp, were 
wkiticht iH^fonn all vbu^. Yet it cuuimt be deuieil tlut 
thi"V ini|[ht, In inajiy mi|>ocu. hare servn] ailvantae*- 
ouiily AN innil**!)! f<»r all ih** »>toii« bridtfAn o4>niitrurt<Kl in 
Ch*> aiirteut wiirlil. If. howev<^r. wo o(mi>lil«*r that, 
throiiicli thvlr btwvy iiiiil iu&(«"|ve IhAtallHttnn. and, at 
tli«imtii« tirue, that, thruuirb Ihvir bodlv rhuwn ilirvo- 
(lo«i. L'ljutrury to tltat of the currvul. liiey frequeiilly 
constitute!.! a !«eriou« ab>tn«l«i to the flow of thr Htrraui 
and raiiml rddlra and a Mwelliiit; of thr water, we nlmll 
rreu^iii£4* rhe fiurt thjat they thu« AfjKmvnted. in a lar^ce 
uieiLsiirr, iniiiitli4lii>iiN that wen> alreiulv terrible nt 
theiUM-lvAft ; wht>it4NMt iiiu*tt bn mnrliid<Ml that the art 
of hrlil^** fNMttttriirtHin hail not niaile tho Miite i»n4er«i*« 
M the other divlx(<»iiN nf the butldliiK art. However 
tl)t» may l>e, the«M ntriicluie«> e»ll forth our adiuiralkMi 
Done Che le-^t by the l>eauliful arranifeuivnt of lite uia- 
teriah and by a Huiidily that, acoonlinu to the ex|>rc» 
muD of M. Tuuniou irvcallrtl by M. Ilonual. in atlrKted 
by iwruty eenturies of reiiislancr to the efTorts of tiiur 
and watrr, and oft«a tn thoM of man. We have, therw- 
fore. thmitfht itiat it would Ixtof jnt«r«t)tt to girv hem a 
clttwrriptiiMi and v|*tw nf mmi^ of theM> aiirioiit hrltlicMi, 
•otiiat the Very char&el«rliillo di(Ter«iii.'Mt Iwtw^vn niKth 
•crneitirMA and llHjAe of our pmiMit type may at oiio» 

The hri>li;e-< of itnrieitl RtMUe at tlie im|H*rial h^hh^Ii 
wrrv Mfveu iu uaiuber. and may be claMtUeil In the fol- 
lowiiit; order, fmm the virwt>oint i*t thr date of ouu- 
atruetloii : Subliciiiit, .^!iuiliuit, Milviutt, Fnbriciuii rt 
CtMtius. TriuiuphaliH. .laDiruleimi*, aiid .KIiuh. Wrdeal 
here luiire MiMtnally with the SubliciiiK, Fabriciu*. and 
UndifeM, whirh (VHiAtittite the most ciiru>u»uio(hdii 
of thu ty[Mi of ooiititrtirrioii. W*> *hnU aft«-rwanl r»- 
uutrk upTHi tlieSalariux Hridtce. HitUJtt«Hl oatAitUi of the 
eity. but preMMiliUiT a certain interest. 

TheSubHciiu Brtd«e, the Ur*t one wmxtructed over 
the Titwr. connected tlie Koniui Honriuiu with the 
TraimtibertAU wanliL It wan coiutructeil durinK the 
reiirn of .\ul-u4 Martia*, and wan of framework, with a 
fouudatiiiit u|H>ii The lef.'eudary defenm* of 

UorntiuR <%k?Im aifaiu^t PoTM'iiua i^re it n r^'lrlrrily 
that aiui^eiutAd It with th4* b4>|^nniiitc uf tlie liLttorv of 
Ui(*iui* ; but. after the war, it waH rebuilt of w«wMf a»- 
»«iinh|»Mt ntrli Alniple iron l>oltN, whM*h th»'iii'M for ward 
pi>riiittti'<l li iM Iw* iii<»r«!t m|»ldly tjkken a|Mrt in raiu> 
of au uuvipt-.*(c«J alUu.'k. 

Iu iMluteiiaiive wat* thefi lntm*>tMl to the )M>ntlflepa, 
vjlhout w1iof<e authority it w«m fnrttKld^n u» rM|i«lr it. 
Tlllt brfdire wan carried away later on l>y a rtfiInK <»f 
tlH* Water of the Tiber, and wam reeiiimlriict^t of Mtone 
by Jimilius l^pidua, who wa» tlx* LaAt ceiMor under 

AU^^UtUK. 

Afterward, however. It wa/* ainihj dallla^ed by ttoods 
in the Tibitr, and was flniiily carrietl away iii the year 
7S0 of our t»ra and «»iupl«tely dentroved. The Fahri- 
«init HrUliie i l*'i|CN. 2 and 3t iHjanectn Tiberiiie ImIaim] with 
the Iwft Hhnre of the TUmt. and U prcdougei] to tlw 
Traiftovere bvthe (^eiitlUH llridtC>'- It wiui eouMt metetl 
til the year 73-in( Route by R^uun KabrleluK curator 
el»niiu. as hIiowu by the ancient inserurtlonn prewrve*! 
uiMler the amdes of ttie blidice. Iu iaot» w« read oil 
ont ot tlko arcli keys : 

u KAHaiciim or. cvr. tiail 

rACIt->!l>UM OIKRAVIT. 
And upon the otlHT : 

lUKMi^ric i*ROB.irrr 

4. bKI'll»l'H. M F. LOLL.IIIS, U. r. COS. 
KX !i. C. l»Ui>B\VKHI NT. 

ThiH bridiee. of which a view In tflveii in FiKn. 3 and 8, 
U,alonfr with the .fCHu* HrMtce. tne on** that twwt ns 
pnrw^rtu Mm* ty|ie i>f K onan awhlteirture It m :^leet 
in length anil uoruprlxeM twoarvheH, o<h* of TU'S and the 
other uf ■'40 feel o|>enin»:. Thc^ aroheit are i»ap|K»rt«i 
by two htiid ab^itmenu and a oenlnil |>ler feet in 
thiejcneui at tlui spriti^iuK of tli« arrhett. 

A Niiiall arch of IU feet oiM-ntnie mluiae« the thlcknCM 
of «iach of the aliutiuftul* lUid another of 16 free cruwtu 
the pier. Tl»e thk^kiieMn of the arrlten isC feet. The 
top wall9 are x^iruiouute^l by pllnthN and n^iriitrea sap- 
porltutc a ciJfMHK with suuken panel)*, Ah may be »»en. 
the line of liieee rcirniee^ reiuaiuf »enM|hly liori£Oiit4d 
betwoen the key* of th«two arche* — a feature thatitfree 
a more mt isf tiutory iui|H*ct than doee the sltelrinie ar- 
raniteiikent that i* K'*<>**rallv obeerveil utiun wurkH of 
itilli«e«pieut ciuiJitrurtiiHi. 'The width U Iv feci belweeu 
the oul-Mlde fturee. 

The .Khii* Hrldite <Plir- U. which in regardefl im ocm 
of the mo«l remarkable <»f RiuuHn architecture, wa^eon- 
Mtmcteil In the year i:Mi <»f uor era by Km|>enir ^-fChuM 
Trtijau Adrian, Iu order (oi:ive aeoeMttothe iiiauwdeuiu 
whieh bcarv bin name, and which in our day hatt be- 
come the f^amt An^ (Jastle. lu itti oricinal vtate it 
wax formed of eiKht M<niteircuUT arclHw, of which three 
in theceiii«r wen? of tlM name dimenAionn, while three 
others di^creaeeil towar^l thnleft nhoreand ta-iidperi'Aii- 
ol toward the hicht. The extreme afchet* that wrred 
tiiuply tu allow of the How of the hifh water were, 
Imwrver. tiubKMiuerdly hurietl hy the fUliniir iu ufthe 
quavH. and the uridife waw thus riHlw^ed to Qve arched 
oiilv. as •<huu-ii iu I'ttf. I. 

The priinitiv« arraik|temeiit. the retneuibranee of 
which had \mh-ii ln*.t, wiw redlxeoveriHl only thrijutfh the 
ffxcavatiunn uiaile on the nera^loii of the rec«<iit etdunr*- 
nient of tluWirldire. In ih«<»ketch Mhowii the lirtdice 
h:%M a which of :m :> feet and a total leiticth of Its 
height aiNive low water mark mtint havt* l»eeii yt ft^rT. 
Th»- .-^Mintl arehen have an o|»».nlntf of f***-! and are 
Hiipporleil l»y i>ier>. npuet^l MS fm-i fr>HM iixin to ali*. mihS 
haviiii; a width of II 'ft (ert add a length O'f f nmi <tS to| 
79u They are ouiutnuitod of tmwrtiQ. with rvlreat-' 



inu oour«ee 9t liMhM In height. At th« lerel of low 
water they present ai>tarllimnn the ufietream ludeaud 
a M|uare mniM of Hl<»ne on the di>wni*ir*'uni itiile Ai 
the time of enlaneinK the brid^re the icn>niid aart cleart^l 
away in nnlrr to eiilablish a t*talrway. and In thin way 
were dianovertnl u|>on the left bauk. tlie Iwu arclitv 
tiMuaioiHNl alKtve. 

ThA«« ari'hiM, which were io a (Mtrfect vtate of preeer- 
ration, had a iiniforni wldtli of 10 fm^i, and their foun 
datiofi neMte«l uinhi n tU^^r of coiu*reie iPikf. 4). Thre»> 
Miuudinpi were nuule iiiunler to aw«rtain theMreiitflh 
of the luiLMHiry of thr abuttiM'utii, lu well at* the exact 
depth, and tu'Uud out whether or not a platform eX- 



ThU hridice, rebuilt hy NarMt* in tlie oliib cfiiitury 
ulMtn the :<lte of the ancient brulge that had rMiilrrnl 
MaidltiA Tortpiatuit ilhiMrwmN ctnupriHetl a ceiiii«] 
arrh of 7'* feet, tlie *prln|ClUic» <*f which MuriiuMiaif^ 
iwn bani|Ue1« tliHt had a pro)ecti4>n of 
iiurr<»wrd the minor be<.l to 74 '5 feet. The akiuiiMiita 
lheiu»elvea were provided with two lateral arehnt nii^ 
tti which liad au 4»priitug^ uf H fevt. The aidili ^ 
tween the external fares wan 37 ?A feet. The ruoileiv 
aM'eitdMi by gtiulienis of one inch to tlte foot to rmrW. 
Ht the Num'mit, a height of S^'i feet above ll>cB|irirfr 
lUkC** **t the arrhe«. " 

In n puMaicv re|irodiioed by H. Roiiua. Euffinm 
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I»te<l uoder ttke larffe arch«Nt. The flnit •mindinff vaa 
under the abutment to the left, aiul i>liowml tluit the 
majKJury was formnl uf layers of bliH'k)* of travertin 
and tufa with vemente<l frttirmeiitti of ttaKalt. and de 
Mcuded to adeplh of 15 fwt b»fieaf h l«»w wnler. The 
Necon<l Hounding, miule under the Htarliiiir of the first 
pier to the nt{ht, •SH>wed tliat the maiemrv deeceiided 
at thi« nciint to the depth uf 34 feet beneath low 
water (Fli: 111. 

A third Mkundlntf luade in the bed of the rtrer to a 
depth of 41i'Ii fevt U'lieath low water in the axiii of tlie 
flrxt larK** nrcli to the rlifht, did n*»t reveal the pre* 
ence of any plHtf<.»rm. and rhere 1*, tlu'rer«M-e. rea*<m to 
conclude that the bridie» had none In the bvil of the 
river. 

Amouic the brldKen oltuated outside of Rome, ami 
whiohby their U(Mtream |Mitiitii>n were ca(»able uf hav- 
ing an influence utKiii flornh. vie may mentmu |tarticu- 
larly the Sahuiu* Kridtceover the Anit» iTererourl. the 
view of which, reproduee<l in Fii;». tl and 7. furuiahee a 
[Mrtictihirly Mriklns esatuplr of the olMtructioiui that 
Attended Auch work*. 



I^Ser, incrivin^adeecriptkMiof the.ACUuii Bridjte.Bddi 
that the latter M>em« tA Kiutrk,tb« licieinninfc oiadfcft- 
deitc** In ancient art. ' 

For the above pftrticuUm nnd tbe llloAinUluiis wv 
are indebted to La Nature. 



• WOMEN I>VEM1>IiS. 

ArtrilKTANT Chief Alexander Scott, uf the divitkni of 
drafting of thr Patent (Hflce, ban an iiiten-»im(f liil cif 
the iuileht> ^antr^l to wonM>n invrn1<»ni of thu I'nitMl 
Star4»., coinpiled fnun iTlNlto January I, I'pto 
llMlt ik^TliKl there had been ImuciI KCLtilH |Mitenu hi aH 
iier«rtHiH, the nniub*'r of witiiteii Iik*1u«1»n1 lK<lii»r mrim^ 
luicty lartce. Miy»Tlie \Va»hlnKt'*n Kveiilnir ^^tar. 

The artlclert on which the |tiitenl>> have bmi icruiit#i| 
lV)mpri^e every! httiK in the fialeiitable line, from ararl- 
iu|t troll to a ctMjkinjc »love. and from a war vrwel Ut « 
hautlsaw. While muuyuf the puleiitji are ou objecli uf 
peeulLar intercut t<» women, many of tbem are txi MWfi- 
tiflc inachinr*. <»bjeetii of warfare, iniiiem' uteimiU. anil 
tbiMgv which a-ouJil l>e only itwful to the male iHirtioa 
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of huluaiiily. Of eoune, Llk» babjr luu» not bfwn far* 
ici>1t4'n, tttiiJ Ihr arlirlct* |.Htt<'iil4*il 1» iiiiik« tl»« " iliolh- 
rf'i> jttv" luurt* <M>iufort«blv mii«1 roiit4-iitM| fnriii a 
iMtrtiiirnt all to thriiittflvi*^. (\iUnr kiiittniis Imv4« 
iiii«<riii'il liy «iv<», luotluTK, iiinl >>w4fili**4irtK Kvt- 
ilfiitly lUiH wan iinii4« tu4<a»«^ itii> iiiHAiMiliUf miIihI or prv- 
Vful lh« hc<!u»1i>iimm|. iir, nt li*nNt. ivrrrpilllHvl. |iruf(iiiiiy 
which |t> Kt]|innM*il to flow whfii <>iii» nf \tw huttonti iW- 
uoiufii <U*t*(^nt'(l froiii a ftnrttiful sim) rutin t*uiii«« hrrt' 
QUI of reach nr "caiiik^I iHimibly btt rotiuil." 

CUM1*LI)IK.\TAUV LllMMKKT. 

'• W** fonnil." ««id M r. Scoti Co Th* Sur re|>orter. 



"tliAtthp objMtj* p«(4fiite<l by wuiiimi arr of juiit an 
hriM'ticAhle a iiiiturv at tlione j^t <Hit br the lopti. 
Vcrv oftMi il lmii]M«fiti that iiMtn itiT<-tit au uTl»)i'i'i wliirh 
i«f>f iiit«rt*«t rxriuMirrly tu woitinnkii*i]. a» a new tttvk 
iif liair 6»**r, bm tlwf ruvrnM* i« nftm t\w CA>tf. It (rr 
qiiratly bapiM-'ii* that a vrniuun will ftii|Ctft>«; uniiH'tblnK 
Co Iwr biur>ani). or iu>iii« iitmlc iuriub«>r o| lb« fAUilly, 
who artn upon it. tAkmir ont tin* |kat#nt antt ir«*ititi»r 
emlit for It. of cnurM*. fully wtih it*** m(i»piit <>f rbf 
«><"*iticir***>t liiK th^ lilwa. iVny ohm who think* that a 
wiwiiaii i» iti<*HptfcMv> t)f luvfiiiliiic aiiytbiiiie mUly um^- 
fal i» makliiir 4 Kwni inMnkv. am a hK>k over ib« IImI uf 
tbv tlKMiaaiiUif uf objifctn will (ctttkfy. Suiur of tbi* 



nimit fmnortant tbiocii In vm now»d«yii hare Iimd id- 
r4int«M ny voiqmi miiI brooirbt into trrnvral \um by 

tiM'IO." 

Tbp tint patfiit 1k»ii**<I to a wninan, amirilInK to th* 
h*>T. waM KlVfO tn Mnry Kn>><, wImom* aiblrviw ha* b(>i*n 
lii^t. owliiK to tilt* lint which oociirreil In th« Patent 
(»nkM* In IfiSn. It wai »rrajit«Hl Uay 5. IW)9. and wiu f<^ 
Ktraw w«>iivin^ with »llk or tlirt*ittl. Tht! next wari to 
Mury Kru»h. aiiil wa« erauttij July 31. 1815. Thi» Wan 
riucrttiaJty for n wtmuin'n nrlirii*— a cor**!, of whirh 
tht^r am nion* palfiitn iiutHul to wonwii iiivfulorn than 
fnraiir <»tlii'r articUt. Tho i>i>it waji to S<»phia (j»h»r. 
S#>pt(*i'ntM>r 11, |Hil>. and waM for crvaio of tartju-, earbo- 



natiHl l)i|uiil, M> it ojut b» »ii*n that " hakinic [)uwtlt*r« ^* 
wvn* diNooTnriHl at an «arly <iat« noaiparatiVBly iu the 
nal uiu'» hwtorv. 

July Ml, IHiO. Mnrir> F. C. D. OiHiaux. KraiirU ii. 
SpiUbury, ami A. S. llvmotiHik ont thr palrnt for "lui- 

Iirornut'ikt in thfl luoJn of applyintc diftruiiieT ci>lon<. 
lAvlntC albnriHici or kwIacIup (or rh^ir vfhtnlc, m> m» Uy 
rvn<l««r tht> *^ui<* luon* ilur«bli>. and prraMTTirifc thr M.ini> 
«hi*n nut waiit*>M| fur lmin»>«lial»* " A* can b« M^n. 
till.* tnrt*ntluii wa* ttf purt^ly a wl<»iit(flc natnrp. 

The oi»nH.*t inv4'iit**d by Uiiry Hmnh In INIS mniit 
have prvity w^ll 11II«h] tbtr bill, fur a nuiuber of ypars 
nt leant, aa'tberv in f»o o<h«r luvvntv^L at any rat« by a 



wowan. until January SI, tMt, wIm*u a pMeut waa IM 
ken out bv KliubHli Adaiuii. 

Nancy U JohnNon in IHUI invf^nlit) nn rrraiu 
frM>znr.'and Harah P. Mather in April, a nnbaia 
riiw tf>l««ciip«* and lamp. Ma«lcliiMt Tajwlc uiok out a 
patent on a Mblrt In 1H47. Marr Ann WiM»«iwarv1 had a 
nutton of mtubliilnte r*t^ wlwi dttfnlty. for April 24. 
1^, frlkp loiik out&iMitiHit for a nH'klnir Owir. wttti 
fan attacbiurnt. Sunaik H. TayUtr. fr^iM L'aiitbriilire, 
MaM.. Juu« 9). IKiM, nwivtHl a lut**!)! fi^ a f«MUituiu 
pro. It is not only the iH^>plt* id the pnrwiit day. it 
may b« well to obiwrre at tht* |MHnt, who ha%'t> tlirlr 
troublra. 

KlixabMh U. Smith, of Harlinclon. N. J., wan rri< 
drntly of a prnrti(*aJ turn of luiiia, for Auipjut 7, IMlUi, 
»ho t<»ok out a pat4int for inipruvpntpiit in rrapinir and 
uiowlniC nuKihln4>A. Sarah Janp Wh«Mdpr, New Hritain, 
L'nnn.. January 22, 1H«II. rcfplve*! a iuit»»nt forarurry- 
onnib. Tht- Hplrtt of appruarhlnie war ttnip in »lK>wn In 
only (wo oaM**>. Tht^ ari* thntie of a (Kilpitt fora Imnd- 
aiTP, tnkriioui b) Martha Willi-*. K<K*hwt(rr. N Y . Martrh 
2rt. m\, and May 23, It^tV Karali J. A. Hu'^'V. Cnni- 
wall. N. Y.. rroriVcd a [>«t«'nt (cira hcnptlal tabic. iHir- 
infT tb« war a nnuibcr of patent* were frrantcd woium 
for rorvriK aitil doiiipntlc artirlcn. 

Mary Jaup Mouttfr>nicry% New York rity, wan frranlril 
a iMitPiit May ^1. lhA4, f«r iniiirorcmcnt in lnt'i>uiotive 
wfii-cli.. Kliiatherb A. Hiirnis M«a«low Ijikc, f'al . March 
a H*7i). tcH.k out a iiatpikt fur an Impnivpuicnt in do- 
vtilpburiziUfT cifH. Carrl^R I,iinian. Pulntcd P<wt N. 
Y.. April 25. 1871, rwrvlvcd a imli^nt N»r hM|irovpnicnt 
in lubricating railway journal**, and AuteuMn M KjmI- 
pcm, HrcKiklyn, N. Y.. May fl. ]f47l. oii<* fur Improve* 
ineitt in ronvcynr* of itiuukc and ciitdr-rM fur Ui<CM»tiio- 
tlTt>K. Martha J. Codton., of WanhlnKton. June IX 1H7I. 
rffvivpd a patoflt for an improvcm«nt In pyrotrrhiife 
nitchi 

Harrkt Z. tJllland A V. fualc. nf Piittburir. Febru- 
ary 27, 1H73, ut*rv k'i^i^'I*'*^ " pntriit for niiprovcnictil 
In'oo^niPtlf ooni|>oniHlK, and SaUr M. MoNcti. To|M<ka, 
Kan.. Marrh 3fl. 1H7.2, nMidp an 'improvement in bair 
rt^torati^ et<, fi>r w hich ^In- wiu> tfivrn a |>atp-nt. ,)anc 
Mar> lu«v», Ciiuiiril Hluff*. Iowa, Jun** II, lW7a. wa« 
KTantcd an iitiprxivcuiifiit for c((rar», ami Hftrrit»t H. 
May. Himiinfchnm. Cunn., Jun* 25. IK??.|u')i> ierant*M| a 
latent <Hi an luiprovcuicnl fur btjHtlcn M«ry K. Wal- 
ton, Ntnr York city. FclMTiary I*. IbM. *» a»« fcrmiit*^! a 

I tat en t for an «>l<>«ntr«l raitwnr. Harriet W. Hlmu^. 
^tn AnicHe*.. Cal.. I>prend>er IN!^, wna eraulcd a [la- 
tent for (lani ainl rp«er\-Dir cofintraetion. 

CM17iFINKI> Tr> CILINAHV liKI'AHTSIKNT. 
Tlir majority of I hi* |iatt«iita hmumI to women of lair 
yearw han btwn for artH'(*«t< iu the cnhnary u1en»il litkc 
nr that of funiitiire and funii»hlntf«. while in ri^ard to 
weannt; apjiarrl ihrnr have l»f»*u uianv natontM. U 
rioted with llcnrictla J. Lyoct. Newark. N J.. to|lnrent 
a waiktband for tni«*cni. for which a patent wa*- lf*u4H] 
January 2, I^IM. aud for Leah I>. Joiitti. New Hcrite. N. 
i\. to tak« out a fMti'nt for {mntalouus protector. May 
6k IHIK. 

There have Iteen a nuiulicr of lyiiewrilcr [wteiiU 
iwiMHl to women Inveniorn, wwlncr and Nplnnin^ ma- 
chhiev. •tatlunery artH'IcH. toyn and iraiiie». loilct urtl- 
i'Wh. tnii*lral «i»p«r*tn* fhenfriral •pplinnrt^. tn<^ll''al 
nppliaiire^. Hiid i*|frlrnltural nnpliriuentM. PntlwbJy 
one of the niOMt aiuii»lnir patent* far an invenliuu I* 
that uf an liupruvcuient on a haainiock for two. 

If the new woman wl*h»* w»nie ttUjvvt loMin to pmva 
tluit tli« wind feminine <h in^t a wint U'hind that of 
the tuale, nbe can [Kilnt proodly to the llm <d women 
inventoTP tn the Patent tifflce. Hut If the arieiimenl 
nee<l» to be refute*!, it can be iluUc wj ^ood^i-fully, if f« 
cJaininl, by ix>intinfi to the fact that tiuinv of the arti- 
cle* Invented are nolely to irratify woman » vanity and 
aioiliic in the adornment of her phvHical chanu^. 

Tluit. Ivowever, thin denire m ih»I fMinfined mjIcIv to wo* 
man k i>huwn tn mie ca^e. ibnt of a woman of (Oakland, 
Cal., who iKTentPtl a inn»1iichc iiuard >o that the hir> 
BUte adortJioeDl of the Up ol uian ■Iwubi uoi bedia* 
fltnirvd. ^ 



KIB8RUTrHR AND OTIIKR INFCSOBIAL 
KARTIIS.* 

Inftsorial earthn hnvinj? re<M*it a .--Miie Into m- 
nueiil »»y pharnM)cliit«s *'*d bcinu very direne anH>n(r 
tiieuiKelveti. tw well «» ».iiirahle'f<»r a varietv of )MirtHi«ie«, 
il may Ik- uwful tu cojlpct h*adinc farts tifii|>ecial inter- 
C9t concenuDK ibein. aud to tndirate iMhrticular appll- 
catinnii cif which tliey are HUM'i-pDblc. That iu all 
tbii* »bort pnper pr»>fef«»ee Ut ilo, 

Klrvelfninr in the (JcrmaJk iMine for an infusorial 
earth whirh in foami in HaiHjver. It meanH >il>crouii 
denovit. and aptly deflnes a »reoU>ffic«l fornnitlon co«. 
»f«tin|rnf the minute foMil Mhield* of diatom*, which 
in nearly pure Killea in tboec |iartn nearer tlMi" Mirfare, 
while in other*! lowt>T down il i» eontamluatMl with 
mon»or lew or(r«itlc matter. In Hanover the iletHwIt 
Im 150 feel thick from the unrfare downward. The uii- 
per rtraluui i« i»early white, with veT>' little ortrnnk 
matter : lower down ft *" *"*y. ^'•'O' 
more orvaule mailer. The lowert and (hickewl ^tra- 
tnui in. fl«x>rdinK to Tli<>r|ie. from .V) fed to 100 fee* 
thick, and rontaine up to sn jit-r cent, tif nri;anie mat- 
ter, We mi^ht antae from theee fact* that a pnteem 
of oildatlon f^)e• on in the upi^er *.tratunt. which 
rhanire* the nature of the onrnnie umtter. renderiufr it 
more H>tuble and ie»» <s>loreil. A t»ndden rauilaJl 
would effrctively wauli thin Rtratum. carrylntr the *>r- 
KtLttw matter downvarxl to the luu-er vtmluni. whkeb. 
beinp rbarviNl wiih air to an inferior derree. lei»M rwr 
pahle ol aiwintinir change ; indwd. it wouM »eein to 
have the i>ower uf ppeventmjr It , bitiee the arenmula' 
tlon of (rreen ct>Ioe and orir»nlc matter, which are haid 
to be due to exirMllve Iroui the pine neiHllen strewinif 
theNurfare of the earth alM»*e llwi deixwit. Tbii» or- 
ganic matter. ti>(fether wiib the rulnr, in ettt rid uf by 
calrintnti in Muall fumacet*. wbkh are lllle^l with the 
kie»elinibr and then licbtnl at the liottoiu. The or 
fcanic matter •.iifllmi to keep the whole tn a irl*'^ i)k« 
i>e«t, and the pruee^ in made nmttnuoUM by rakmitout 
lie low and i>np|>lymir fre«h ouiterial at the tup Tlie 
calciued prooew eunitii.tp ahnnat eiclusively uf dllH'a, 
and varie* from verv ftale cream to a re*ldWi 'oolor, 
accordiui; to the proportion of ferric oiide present. 
Heckcrhinn found IW p*r cent, of SiO, and a upeeiflc 

• Br Jntin Viwm. F.t . K.t'-M. A p4|Kt re«d »1 rw> Brlttoh PhsmumXl- 
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h**i of 0"30W. The ttnmftpftt urUta linvt*. of MMirw. nn 
jiHioii ii(K>ii it. but with iilkJtl.'t'o It l'iiNf> 4>a>ily, atiil * 
viirirfv of !ioluhl<- i:\Mn iimy hi> hmmI*' Mi thiN wav. 

Ill IVaikn* rhrn* <Mviir>i n «liiiiUr >>||k*i'ii«i* **«rtri mlU'il 
rAiHlnnitc >fn>iJt Itiuitltiti, tri ih^ INiy «ti* |himi<). 

otli«Ttli*|>o*it«nri> (iiiiidl III Sriitlaihl. ii<*Hr Al^rd«vii, 
luitl lit tIm> iMlniiil 4>f MnU : in Norway. whi*rt> jr locHlle^l 
Iwi'tfiiiHhl ; niulvr t\w eiry ii( HMiiiiuiiil. hi Viiviiiin. Hi 
ilt»« lWriitiH)iu4. Ill Auxtrxlia. in Al^rla. tii North A'ul«*5. 
tit Hrftuth Mounie, ami hi luaiiy ulhrr |Mut« uf (he 
fiiri h 

lhfu«4»ritil earth noiuaictM of thn lilirpnuii i*firi>}i>p«t of 
I>iat<>iiiiuM*n*. a fiiiiilly of luiniitn iiui i?t'lhihir [»li*(itii, 
al-to i\tlL>i) " tirittli'wort*." (mm ttu* facility with uiiu^h 
ehi-y itiay hr rut or hn^t'ii ihrotitch. Th« fihnNxm cn- 
vrli>pc*,'op ihatoiiM^ A» thi*y «r*» niiniiKHily cftlliHl, an* 
affnally of th*» lunt-t |t*Tf*MH i>yniifi4>rry. uimI ofr*n Mhl- 
bit ohitKtrnrAly itiArk»*i) |h.%t'i«>ni)i «>f irrvwt tttfltcacy. 
whirh fiitliiw til**!!! wlih Httrviii*« iiit>*rv«it ii>> iiii«rii- 
«i>>1*lo obJf^MH, Till* foriiiK tuuy ■•itiiiile or hitrtcnle. 
b^it all aiv bfautirul. Tlwre am fpw otii<s*ta m> lUtrnt!- 
tive Ici (he luurnwnMjjtit ail thr iuitiiit« Mlireoii- fainr 
work of the^ low forms of {ilatii lif«^. iui4 iiuii> hnci 
ilrcLl* of diOcntiit rarietii'it hnvr hci*ii rjiliilikj^iii^L 

Haritiir ri*|(ikrd tn tiw ori^nn r>f thPM) «li*|MB>irM, i1lti(o- 
nilip wnnM *^iit to Im« a luiiii** l^•ll4*rally a|»iin»iiriM4*, 
uti«l I ptirivwM* iihlhtc it in (hl» *vii>H<. AH iiirhiiltiit; all 



(he vtiriede* of Nill(**wMt« farrh Al>i>vt« rrfer*>*4l l4i 



miin'>( hope (o iiaiun every klml nf tlititoiu whieh hait 
cuutriltu(e4l to form racli iMie of (lie i]e|HJ5ll», but bav- 
ioK f*mmhied iievrml iiiii'ni9ort|>jcmlly, I luay »tinH<>otl In 
i>iiuuir-mtintc come nf thn ruom iiufiortnnt hulivitliiali). 

I. Ki«*M>lffiihr — In thU the fornix wntlotMxl arn 
Hiinri'lU. UalMontftlla^ UiiuhtKiiiiii, I'Wroitiiiiiijk Syn**- 
drn. STi<phanorlliH!ns, 8|x>n|EolithU, Aiupbonu Uelutilra, 
Hiiii NuvIouIa. 

8cu(ch IMatuuilte.— This oclmip* hi the iiiUni] of 
Mnll niid near Atjenlefii, nod inchuleit aiuunic otiier 
foniu, Diatom <.\vnmtopleura. Syti««lrii. <2<Huphnti(Miui. 
t^oooiieiDA, Surirelln, Priiuiilaria, aiul Rhahtlnnp-ina. 

3. VIrifiiiiaik. -A NEmtiiiu IK fof^t thirk uudf^rlit'ii the 
whnhtcityof nirhinoriH, ■■xtf'ndinfc, lrjiK><><l, iiri<r tin hi- 
4]#f)nltA and iinkunwn arva. It i« m-* isnnpiirt ft> (o Im> 
nAp<«bl«» nf hi-la^ ojirv^l into itntall ohj»-rr>', unch iw the 
t)r>wln nf totiAC(tf> pipM*. hilt In At th** *>Aiiie rime ll^ht 
ami friable. It In cel**lkrat«>t1 for the niiiiiberaQtJ Ijeatj 
ty <»f itrt furiii^. Iiie)u*ltnt; t%»'ChiOili»cuiL UirtyoIaui|w, 
Khalxluiieiiitk ami Triceratum. 

A. AuKtralaMinn. — Acwitnhtif; !f» l)r. J. I> llnoker. 
there is n ile|MMit eoiisiHtiiij; ohiefly of the mliAooiiK Ut- 
rlrv of OLaloiuaceie. not li<ii« than 40(1 nilliHi loh|r and 
180 oiiltHi ImMil. at a dfptli of f«>t>t to 4IN( feet 013 thv 
Hankiiof Vii-t4iria lAnd, in 7U M>iith biiitiiilc. 

.V SctttuUnaviAii. — Thin In known lonilly aa b(T|{ 
mchl. iirntoiiiitaln flour, and miitttliii> oulllelent urtcauir 
matter (o iM<rtiA|on tt In tliut^ of »c«rrily to be luixecl 
with tloiiich ill iiiakiiiaf bread. I havt> iteeii no »iMu:t 
luetmuf ihl*'. ami ata unable to ilmLTitM* iui ap|iearuiio«, 
ur to name any diatom oM-arriuif in it- 

<t. Aii»trallAi).— I'hi* it* a Ivrautifiil white tlutfy pow- 
di^r, of whHTit »|Mviii)ens raiiH* iut4» luy IiaiiiIh In |H!M. 
thmuj;h the kimlniw of ihr South Aiulralliwi ic<>^'em 
laetic and othem. It nmHijii* nhnoi.r MilHy of ilie 
ioriam \ti Twtaroycliu, with oivjiMUHiiU I'teimitiiiriMA. j 
Surlrella, Amph<>ra, and lluilortui There i** irroutid 
for aiM>uinin£ that thin and thp Auftmla^ian de^MMii 
rpf Arrp^l to ahnve'i which 1 hav«> not are the Hauitt. 

The taaniluKtlon of elsht dltTer«<iit Kii^-imrnii nf hi 
fUHorlal earth <»t>taiiieil frotii m luaiiy ilifTereut Mouretw 
iihowt) l]uiM>rtant vartadoii" In )-iMU|MMiit|iiu. In nocaw 
duri (he rvillca iSiO.i exveed M fwrertit. and it falU a* 
low 2Ui 7n |ieroeitt.. the dilTerenoe* Immhi; made up by 
loobturr, oruanip matter, fi*rric oxide, ami aJumliuL 
Uoivtanc rarieii from 2'tU to 7-H |>er cent , tti4:> avernice 
beiniT A'TJ iwr c«>nt. Orfranie matt4»r raiiir«w from 9 M 
to ttl!. ffiWiifC an averatfe of l ii \wr cent. Of (he pro 
fmimlly rairliMKl <'arth,l havo int>c with n|>eeiii>fn» ran 
talning M> little n^iii iwrctint of ftrtcnniL' umtter. but 
th^ pro|>orriMn unuaIIv preoHnt l« fnuu 3 '1 loS percMit., 
showing; that the calemlni: i» nut |ieKect. Again, in 
M>iue rarthH ttw* iron uilde to aa luaeh a« par o*ot. 
and iu OihaTH it b aa low aa 7 {Mr twnt. 



Hlnoe IdBiS dlatomlt^ has he^u largely UMed in tb» 
manufacture of dyuaiuKe. Thin to beoauMi it in calla- 
ble of ab#4>rbhjK a larict^r pro|K>rtiuu of fluid than any 
oUier known iiiateriat thai in at all available to the 
■aiue exteuL It will ab*orbthrv>e tin»eii itn own welicht 
of nitrof(tyeenue, aud then beca|>abl<i of b<)tnic preM«ij 
into M>hd blocka. 

It ia alau uihhI to make ao-called "dry sulphuric 
aci><l." One part of diutonilte to thrw or four |mrtti oil 
of vitriol by wetght mar be luiKx] m» a** to form a luo 
bile [Kiwder c-a|iab <t of be I n« worked with iron tmpl«- 
■l«tit« ami hicloftetl In iron driuuM for export without 
aUOiflkluiC the iiMtAl. I am Informetl that tlw sui-cmh 
of tbla exuedleut is nut yet fully aanureiL 

A very important demand fi>r diatoiuite ia for a bafi|i4 
ffkr diainfeetiiiK [lowiler, to make wliii?h it ia rhiir|(ml 
with 10 or m per rent, of rarbollc arid or other hipild 
diainfertani. Sunh a itowilor m iniK^Ici liichter tluiii are 
th<iae with nhalk or liine an a ha»lH, ami |mm(»<*^h the 
advantAAw of f1<MUln|c on thHAiirfiii'e of aiiv liquid upon 
whkh tt 10 »>prlnKted. «ii thai what iffnuvlum ariae* 
lUUft |>aM (hr<iii|£h the iltHlufeciant. The crudeat forma 
are «iuitabl« for tliii puriKwe. and I iKmnd ooeupi«w the 
bulk of f>ound» of chalk. 

Another ver>- important appllratUHi of iliat^tmite la 
found in the eaw and |MtrfiH>tion with wliieli metala 
may b« |M>linhe4l by it» nwaiiH, either In (lie form of 
powdpr or<^f apaate mailo with a*>iif( fmrnfBn. Porrhla 
purpoM) fcrlt of all kind^ umiM. of enurae, b» ntrpfiilly 
r«tuored. I«iarluif a powder uf aueh a dejfnx** of rtiien«*Ht 
aa iMt tu HcratL-li i^»ld plate, %*et impart a very hiich 
poliah to it. ' 1 

I have UM'd tliatomiteaanorlated with WMlium ailirato 
and flbma* matmnl. •.neb aa a c<iw hair, for makini? an 
adlien^it corerlm; for ateam IkhUto. pi|M*«, and p«n>. 
I^Hi« «if h*-iit by rmllKtlon helnie prrvented. there ia a 
onrreofmndiiiK eetmnmy of fiifl. and the iem(M>rarnre 
of I Im' Iabunat4>rv i« iiUMleraled. to the ^rat oomfori of 
th4»«e who work tn It. 

Sale maker* take ailvantaiee of ita i>nn enndnctlvttv 1 
In the ••onatruet inn of llre-pruuf rluunbera ThU pni- 
nerly iiinken It vahiable al^ in ihr eonatruetton of lee j 
lioU'M'o. niid. indei'il. wh»fevfr h is* drtirAble m prevent ■ 
t<i«t cri*ut liui> *»r (u<e<*>-lii|i of heat. I 

Diatoiiiite ift *uid tu hnd ita way even into aoap. and! 



thrre ianodoubtof ita employiuent In the luauu fact lire 
of ultrAinarine and of arliAi'ial me<-r(*cluium. 

Ita non-i*nntluetirily ia not conlUied (o (he heal wave. 
It i>frr>ctiiatly Miiollier* other unjutaliona. and islhere- 
fore «K)iially ii«f'ful fitr innkini; wall* aound pruuf. ao 
that the liiinatpM i>f a I'lawroom in a musical aeiuiuary 
may pradwv without dMlurbinit or tieiug diaturbed by 
tiiiiliar atudelilA tn the iiext riiambpr 

The oroi^erfiirH **t dtatomlte above Indkrattsl am 
nalurally suKK^tive of certain n*e^ tn phariiiacv For 
aoiiie of thetie the aljw-uce of tfritiy partirlea fa al>«o- 
lutejy necTiSHarv. and f rernlom f rviu ortcauie lualter Ife 
ilftairmble for all. 

AH A flLrKKLYU MKllU'U. 

Uy ati4<ntk>ti wii* flr«t attrartevi diatoiuue for thl« 
uae. l*n>vlded it were pot^^ible to obtain or preiwre it 
free fmm onsaiilr matter, it te^'iutsl to |KMhen* all need- 
ful qiiatltiea for lllierins: tiqitul iraleiilcala aud certain 
><»lulii>iia of aalta and ncLja. Nilu*a baa powers of reabt 
anreto Hilveut« iar i^rrater than the hlleriutf |Mkwder« iu 
eonimon uae, rix., the carhnnate* of lime lUkd iiiii4;ni*«hL 
phoaphate ami aiilphate of lime, talr, aiiil naiMwlua. 
All tneae. I>i>tn(r i*oin|KHinila. an^ i>iiMM>ptit»li* of dertMii- 
prihiilou ; iiide««l, the four firtit uieniloiietl ar« of uiort» 
tonn dofibtful utihty. and ah<Mild it* haiiUhiHl from tl>e 
laUiratory for (mrely flUerln); piiriKH-e^ Ibatotnlte. 
wbicli luay be rearardetl a- pure silica, i- ab^^ilutelv In- 
difTereiit to all out the Htruiiirest alknllea at a bitfli 
tem|N*mlnre — iuvulvinc a »et of oonditloii^ wbich the 
nhnriiiaciat dixia n<i»l have to ccHi»ii|er. There ia tlie 
fnrtltcr advaiilat:e tliat It dun not cloff up the flltertniC 
hai; U* the aamr def^ee a* either tale or iL«lH*ft((M, an<) 
(lltratUm i« rtmaetpiently more rapid. The lirnetlt of thia 
la not onnfliiiHl to f he f'nannfarturer, who ia ihiia ablo 
to Hooomiflkxh mnre w<irk in the »antit time : Imt what 
i!» of )t*^t«r Imp't'rtanre. tt eitenila to the pr* p«ratlon 
ilUu, which luUHl be tivtier for leiM* handling nii l ex|>«>- 
aurtt. Tkb b uoC a«cured at any aacriDoe of eflli]k!tiey. 



arc ixientif atiiniMtloM aa to the proportkocM Id whca 
illaiomtie may be need in deotifrleee, and are. of cnun*. 
rtufceptlhle of an infinity of raiiatiuu. aeourdtiiB i**. 
(MMte ami experience ; 

Dialomite Tooth Powder. Dlatoiuite TfMth Pula 

Diatomite 1 os. Diatomite i%ut 

( reta pnvdpL 1 oc Alain, net 'jut 

I* iuip4i. alb I oc. P. niyrrhw («. 

iMto row Ill IJ 01. caryoph oivj 

01 earyoph luj lilyceria ^ci. 

B-x. menth. pip m v Kx. cooed ILq , «, > 

ttaocb. lact 1 dr. M-S-A. 

IM STIMI I*<IWI>K]U(. 

Hy virtue of ita enorniofia an<l unequaled abaorrbctii 
rro)>ertr diatomite la unrivaled a* a du^tll^,' poar*^ 
l)4i»t It iiniai be the very purest that can b» pru 
ihtretl, and when ali4H>|iitel> free from orvcauir lutt^t 
aii«t irrit la inure t<m«Kith and leu* irritatiNK Ihia 
other iiowder. I'ntike veiretable powdera. tt{<lowui'i 
eonlriuule to decu«u|MHiitiun of the exudalton. but 
ke«|w aweet for a lony; time, anil mav. of rounv. he 
iwiciated with antiarntioa with equal farillty arit) fctvaur 
advantaire. HuKiotniieaa ta iiiipartei] bv thf attihtioft 
of bnrir and in very fine pnvder. Oxiife of zinr., km^ 
lin, tale, or fnllorV Mirrb may be added aerurdinc io 
rtrruiiihtanee*! ami (he object nliuetl at. aa alaosuch ui' 
tlwpti<*H iu<»ahcvlk' acid. i^Hlofonn. thyiiioLetc. Ihm 
t«itulte af> a pt^liRiter of metala haa already been rrimrd 
to. and it unlv remaina to aay of it iu thia onourtinii 
lliat It ia obtaniable of all drfrrrea of flneOMi, taltabW 
for fire ircma and fentlera at o«ie end of tite ecaW mod 
for the fiurat g<old plate at the other. 

15 DIflPKXfllXO. 

The taat auffirMtiou 1 liave to make rvlative io ttie 
uae of diatomite In pharnntcy la |M'rha|ta utDm iWi«i 
able than any ol the prtH-'cdiuK. I iu«au aaaUtlotvl 




DKAKA OLYUPICA HBTEKCNJOUA (NATL'KAL 8I2K). 



Note may be made nf a practical laiiot liere. Diato- 
mite d(M>« not mix readilv vtth llquida. and ahouM not 
bi* doated on th« Inner hfden of the HIter haff in the el- 
|>petatitm that it wifl dlffiiM* thmotrh lli« hqnhl wbich 
Ik afterwani pnqred in: niir can it he aatt'-faiMorllv 
mixed w:th*the bulk fif the liquid. It fhould l>e worked 
down In a mortar with a little nf the iHptld tti l»e fll 
tere«l. vt a« U* form a amnoth. thhi pa^te. which eau 
then lie mixed with mora of the liquid to ^et the Alter. 
Thitt taken plaee almost at one**, and but lilileof the 
filtrate re<|uirea to he returned, Inattention to ihia 
|M>iiil liaa iKvaainnally cauaed fallunp with diatomite aa 
a UlteriiiK milium. 

.Small Dmuirh the particlea of diatomite may lie. (hey 
ap|»ear to be large etioui^'h. ami ttt present Irreirularilv 
eiM»inch. to keep a|Mut the particle* of albuiiiiiKHil 
or atandir defwaK. auflleientlv for the paaf«air** of ibe 
still Mualler ijartielea of llquiif, h Ih «djvtou« ihiit the 
■liat<Mui(e uaed far Alterinir mu-.l be free from orvanir 
matter— a few parttcli>a of •and may be durefranhsl. 

DKNTIKRlt K». 

For inaklntr thrxe. diatomite mii^t Im* frv«e rnmt Haml 
attd alHO fmiu oriEanic ntatter, which !•> apt r<» htiKcval 
a dl-)H:reeabl«. earthv taato. It «tHMitd >m> a" white aa 
(Ht>Mililf. Mf aa to exrhnle luierffreucf with IIh* tint of 
the incnnlirnt* Thffac coiidltl'>ii*- wrnirfd. it may with 
advMt.tatr^ lake tlie placvid irnuiiMl pinniri* and cuttle- 
ll-h li..ii»- in all ea»c:.. and of t»re.-ipjt;tit'd rimlk in pa*tp 
and i-iw.ler* which contain oiW ulkaltm* bodica. aiieh 
aa bicarlmnate of >tHla and liorax If no alkali la pre 
aciit. or if iliatnniirH alone In oi»n«lilereil too tiffhr, aome 
chalk mar he fftatned jn a tw»uden-<! dentifrl^n with 
benefit. UiatMiiiitH pr«>perly ret)ned i* not irrltiv Ite- 
lw»-en the teeth, aiol f>oIi«lH>« without M>n«t<<hlii)ff ih<< 
etiniiM'l. Hulk for bulk, it i% half the wc>i:ht of llu* 
iightnt precipitated chalk. Tlie fortuulie appewlad 



I for hyirroacopic powdera. auch aa euon ruilit wTian tti»k' 
by (he late pneu-maootHela pruceaa. However rarWoHj 
( thl» luay be fin*|xare(l neeordinft to the oBIcini<lirK^ 
(ionii. it prcM-nlB ilifUciiltiea which are more or loa 
irreat witb different batrhea of thedruK- Belitirah*** 
lutely Inert and inaohible In the atomach Juirm. illal^ 
mite cannot reart on the drufr aa olietinral po«ilin 
like niatcn4*ata may. and the mixiiire Is much iiwreMn- 
ly rciliiced to powder than wlien t<u«rar of milk Ia (Wm: 
it alMi renialna (mlverulent. On the other hand, the 
(pieetioii uriaea aa to how far it Isatlrisable tu >')1''°*J*[* 
alHca. howtfver Dnely divMled. in (he ■lonia<-h- Tke 
quantity at nM»t ta a' few irraina, and mny Ite km lliV 
one crnin, and when it la rpinemljpred that at llmwof 
warrit%' or famine tlw» Nurweijian |H'iw*iitr>' li*vebr*n 
corufiedoil tn eat ni]nce*< and even pound*- in oat> wrrk. 
the doubt if deprived of much of Ita ■tittiirtcanoe. F^'- 
ther. whole meal bread la rrrummetide*! anil lufV^T 
ron*>nmed fi>r the wholmoiite action of the tilt wQW 
narrldeft <iuueh r«Hkr«4T than diatomite) In tli« ffn>> 
hu»k on Ihe inteatinal canal. »o that it wuuM 
If only t»etieficjal efTeet* would produced by tliP 
tinle pn>|tortM>n In a <loae fif enonyniin Of ""t' 
reiii«ly, whether fciren In the fonn of a powd#ec»« • 
tablet. The hindinfr iwwer of diatomite undor|*» 
»urc an»:ffe«ti* it* u»e In the laat iueiitlon<d fono W 
druRM which oonipreia with diffleulty. 



I>RABA OLYMPICA VAR. HETKROCt:)MA- 

TlllH ia a pretty little Draba of tufteil halnt. 
linear, erect, glnt^jua leavea. and a|»lkea of pil'l"" 
yellow t)nwer*>. It ia a native of Anatolia nn<l ft*^ 
I*art» of the Ijevant. Oar illuKtratinn, for wl>i'^ 
are Indebted to Ur. Siehc, of Men-iiui. nhow^ » pi*"* 
icrowiiik; under natural 00DditM>ut.—Tb« Uanl<"^ 
Chruuiuhi. 
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Th« fin( uuUiluobili* «*i|»ri-»« Irui-k trver II|J|J<> u now 
ciik ifubliL' itxhibituiii in < 'liicutcn. It wvi^^hM U.iHM poandH 
■H't. And iu ofryiti); fit|jju'il ^' u t>i'Cwa*«ci Uvu muI nix 
(ucM. Th» trurk hit> anili'il th>< i'woKUi tttrot Tiaduet. 
th« ■•t<M>pMii 111 tl»- (.'ity. with thv grmteU cMC, nut- 
wit bHUiidlUf; a tuuil of ctirft^ TuiiH .»r tuorv. 

A D»w rullwAV frnlll (idruiuiiy ttt duly Ik, wt- l:i>ar, m 
(*oi,f (.jjiplj^tlnn, Th*» iiii'i t* Xn lmfrtlU«»J thi.- \"liit>i'h- 
iiMi KAilM'ii)'. Slid i"* t<i rttjirl fftiin I jiijil.-ck. -ni iln- 
ruinous ArlU-'ri; lint-, and In opittiiiu*' tlirnnh;!] tin- 
^'ItitBcbKiiu Viinry. by K«'-chftif«i?lif iilt*<-k. MtTiui. 'I'l.t- 
fol. aiiil lioruiio.' l.i 5Iilaii- A|«irl iMiii III*- iM-riflll 
wbiph would iwcrUL* lu tin- IJcriiiAti «'ipurt Irutlf fn.iiij 
whnt would Iw tint i*bnrU7*l niuti.* irxjui S'nrlli Ijenimny 
'•> Ifnly, thti rAiiwny would bo mi4t uf the flnr^t Ai]'ini> 
Hl»')^ fn (h^ world, tix it itoiUd wwi thixMiffh tkw Ortl.-r 

Uoiiiitalii jKnmp*, ant] iniv*i«» tb* tanicHW (Mill r< 

jxfIi. th* MglMit romt la BomMH ttnviiih • tuim-i 
;,-'MW oMtcmlimr, wbUe tb* St. Sotbwd tmiiwl In over 

PorUud c«m«iit pisyi. siK'b an iiaixirlant part In tbe 
tonimtloii of codcrele fnr tiaildiiMr«nr frnifidiirioiih tluil 
II 1h bt^lity di-Himbie i<» liAr« a fvrtAjri ui«-tb<Kl of tt"<r 
itie its qlMiily und ('A[iahilitlM. All ii-wil ilii.n biii 
liiiw b<N'n fi>rnii*ii for ttu- |iiiri*M>«»» of tt-fjiii; I'urtl.MKi 
witit'iit undf r »tAiidard oiniditiori-. Tli*' iriMiiTiil nfiu>i-i« 
ari' m; Shi>4ti>«biiry Ar>-iii)ir. l.nuiloii. and Mr Kdniund 
H Hiiciiwr. H fM'.. t» til*- L-« ii"r.il nH-ivlary. T>i«r<' Arw 
a iwrulit iiuuibfrof rvi:ul.tr -niiNi -LiiBni Imt llwa>m>- 
I'latloii will uiidvrtaliF to m -.-ts ami |ua« rrpurlx 
U> any inetaben uf tbr ptiijli. Tin- aKoirtatlrui tti\-4 
issued • >iuall paiaphlat. iii wi.i 'li t|ji> ..n-.'oi'>- .>( i;>mi 
efmllr asenptod aiHl aniroriii i--^fid£ni<.-i* tif i-r-fii^til 
ini! i» TOiniiMTiti'*! upon, and ri.fer^hi>' in umdi- lo tlir 
nrcNl nf adfqnalt* t*ftt*t of thin iiKittTitti 

Tnek •Uvation in CbiL'sKo hiw nuidc i'<iiiMd>'r;il>i>' 
|»rt>Kre('9 iliirlnu tbr |iii»t yenr. a> idiown hy tht* uiiiini^l 
rejKjrt of Mr. itdin ti'Ni'ii. *n[wrnLtf nd«nt of Inw-'k f [«•■ 
vatiou, Frnm thi> mpart w« laka th« loUowiiii; miiu 
nmry : 

Tnwk ctorated duriuK VM ICS mih» ' 

TiMk iKMlMiily elaratail Ift'O I 

ViMtl Mok fkntail m DeeculMir I 

ai, I8M. r.-4 " I 

Traek yat to1x!«t«vat»t)... 1411 '* ' 

Total trnrk novation prnvid^l for.. tl> -5 *" ! 

6rad« croMiDgit pliiiiliHitvd during \S9» «9 

previuiu to Ulll(< . Ml 

yrt to bi- t-liiulDatixl 

Total uumbvr of t^idc* I'rtMuiinKv pr4>ri4litd i 

for - -.mi 

Coxt a( work donr duriiiE I>CH (»i.ir<inKi | 

<Vwt of work foiupl*-!**!! to Ilfi.'.'nitivr 

ill. i«»H l,'.:i>i ooo 

< 'oit of wi.tk yet u> be don* I 23(i.ii00 

Total t'tttiilMitedl cost !i>.l»:!)',OJ'l 

— KinriniTri!! L' \i v, - 



: ill 



,,r ..•h.T..i— :l ., ri,:ini; 
r r^ilion ettsi tiiird \ in- ^ 
TIhtt art- twi iiniti i( 
riinj or L'oliftr '^-:tri!i. 



ri.rl.i i. of M thni-r l.i.i.-k or 
;i, i.ii:: rh. --■ il - Mrki-IL- 

.•IIS rl i,i - . ,„ -,«,.ia 

to I lii„ n il . 1 liuil .|.-t.'iil. 
I ty|»-. of tl,-,i-r l,[ ;--|,, -I,,- 
and tlic lior- — li.if i.i-iini L- 



fiLKCTUlCAL KOTBS. 

ma iiukiiitl tu the efftM'l ttuit all KumiUu 
rmilvaf CArrUMTiw rumc \m> U(?ht4.>ii by trlirdrMily hy 
ttM^AJMi nf a i^pArittf^ ut'ruiiiiiUittir for t^vcry rairutirn. 
Kir>T rU>N <>»miimtiii»'iit.» will tu* lufhtwl by UtO i>aQt,ll«i 

ihini djuw b> cofidt* power UfliM. in •vtrv coui- 
luirttUBftt lll«KllM«aBdl«i IMitlwalMMpllillMl UtMS 

Xhv rtrCtrto light rcftUM lO MHa 

The WwUnjhDUJto K!-( 'rir nri-I 5!iiij-.if[H'tr.rIr.;c f.'om- 
(luny. til I^t:-!Miiur. tivk-Mi unlf-r- \ r f.i.irt.i^u earn 
itlid <»ltl*'r t'l»'i_lit.,- >M'ui>i:it-ii' l. r ii. ■'Ircf! r.\ilriiaci iti 
the city ol Olifu. Ill i-lr;. pt. It j-. jin.|M-.-;!, u. i-niirn'c- 
tioii with Ihitt matl, buiNi .« iii.t rrm;! ' itici. tu rh^ 
PvrAinkU, muI Ut«>r uiotlt^r Iroui Valw loAleiaiulria. 
Thu Muma PvwNd ttUatt QMK^mnf^ in llltabiiM, bm 
an nnlvr for 410 fMd «m fov tlw QdoilM SnOffoM. 

An fllaotrifitd bridge whieh MMtitlf •hoekeil n nuni- 
hi'r t^f iii#n and linnets ia OWnvv in »lAt(?d by Mr. A. 
li. Kiirtr. Hty bHiljT^ ffOfclnMr, to hnri* n^ived it# 
(•hHf)ft- fmiii a hTrik»-'ii liv^f wirr Thi* i'aini> tn <v>ni«rt 
with tti** irmiwo^rk of n ilran'-*iM*n, whirh tratihiitltt^Hl 
thf <-itrrv(it lo wri wofHiwork. ami iri thI" way mn^l 
fti-tr" il'l' Tit** ^tr^Irtur*> Hjt- wti:vr i- knowii il^ t)tf 
ilirn-ii-i <irf-f bride*-, ami '^\y.\r the ^-UH-'lni-itv 
v»aji.ii-rn-l about for a »liurf Xitnv only, it catutftl i'iii>ii);ti 
.iiinoyituri* t(i Mtiow the* iitifrortunet* uf prmtiiling^ minh 
fiirrt'iitt. trtHij mrmyiiiK- 

8t«ttm pow«r in tP>inK nut of ua»* In *<iiuill |iUnt>4 tn 
PtiihiUel|»l)f&» Pa.. OH tiiff to th^ (>MbMtilutii>ii nf t*l4*L*tric 
|»ower KMwrutnl lu Unc^ ivntml BtHtiunii. Aix^urdiiig^ 
lotbeannnal report uC Mr Jubu OveriL, ohtef of thf, 
bureiui df Aurinn umI boikrrs, iu I'hiUdaljDdliil, «0 
boilflis MP* lBwil>ri in pipcff bat are " t«iupoianl]r tmtat 
use^onfcof* lotiil o( 8.378 boitris umbr tb* tmpue- 
riiiMm of tb« boffMit : the lamr ninnb«r oni of 
iH>tnfr du» cliMIr lo th« mbititutkm nf vIvclHo pwpvr. 
UitrMiK the y««r lflM, tMaMwboilif««f diffmnl.^ 

il;v 

tUOt 

(ilo<ioa of a Mtoaai tM» QteUfMl Ift tte Atty dnrliifr 
till* yiHkr. bat tiro ■•riottt ««elil«flat« o^ iuf tfd io atvaia 

(I [Hrii* ntii'd in connm-tion with i*ngin<« and bollftnt. 

VII fl 1.'. i K illif liiwt of li(4'. 

In HtimM ot th»* (i<eriiiau oolll»*ri»H4. juhI t^jn*eiaUy Ihe 
irml «VniH <«*.|lit'ry in tht* \V»^t l><>rtii]Un<l diMlrict. ex 
<-<fllrij'. r»-?ult?* Iia^f ^Mffti ubtAinc"! in iiln.il Uriu;; nitli a 
iiiai;nvto elcKtric luiu-hinv an<t wlrr ca)j|r» of a iiumt 
priuiiliw abMTlutlrr , (i^r t!xuni|i[e, the rondu4-t<»r fmni 
till) niaehln* to Ihf ithnt in dry itiino CKiiL>iiit* ttl nnth- 
1111* hilt n itMlviutiziNl inm win- 0'0;(» of nn ini*h thirk 
(or ilry wofkintco and iii*uUti'«l i>t>|i[M>r wire lor itvt 
ntivt. Ki.tr tl»^^»J^lt)•^n. thf t-x^iidurtor^ for lh»' CMrn-iit 
frutu tht? Ahiiic Htatkun totti««lio(«T«)iu|i)M>rC4-t| |ui_i*«*ly 
Ineyiwout lu tlie tide tiiub«n. llt»(lrt-» with ihcve 
laaeliiueii are verjr fi^w in uuuber ; for fxaiuple, iu lit 
int? ftbotii ov iubflrr> Dcmrred. In aihotbtr vtw, 
'VlM niiHflm omaTTOi oot of Hub gnokl total of :M.:>74 
hhoi*. or tho miMarM «w* in tb« nitio of 1 IC c«jtt 
Tbeoovtof NrtnffaiihotlntliiRwarwiwifoamtto ho 9 



MBlMt ifi vvntf for ondlnMfr Mwg wMi Mkloty 

rfiM-SHt«rbrmfllrll#fv>, IHIttonnndSiJIfMaWMcn. 



Th«' tt>rincr i» lari{«sy u:*.'d in llic navy, n*. ir Iul^ .t 1 trj. 
-ifMii id bfarin',; Kiirdii'f |w<r (>'Miti<l pr» - «^i:r<' .if ii.ni-' 
3inil It It* iniifh *liortt'r than iIm- otii. - ( .i- 

"iiui** ^urlfto", Thw riiiii ijnw ^vii inn.: tiiiTt* i:* 
n-. (I'-atiii;;. '-nr wl .-i i: L'f:-'"ir 'H i.t 1. - it i- tjinji'iill 
iiiijiK HI TliM :r-t'-li. r%|i<-, "li.rjirh iun>ji-r 

anil i»avn?r, » luor*- iicc •> ti 'I tM-i- r ti- haniilt-_ 
(vjkrli hor»r-tlM>«! in tiii'^hl'- - if iii I ; > i-rui'-ii* , im 1 1 h-' iijM>n 
HfiAi^ ptTniiti* <d «*ll!fi> fiiLiiiiii.ir II in, .iiiil 1 il til. ui-i'<>»»i ol 
air Ut A **oohtiif f!tl«'i*t iiti I lii- l*ttjiriliK, S.i1hh 

iplnmI wnrkiiiK <ir*wlna» «»f Unh iy|>»** <»f ^N'arinif arr 
Kiv«-n by Mr Williftiii Itiirlioitnain, In rhf I >L'cr*iiib»_'r 
uucubcr id Machinery, and rh*T>»' ur^ w^ll w-irfliy i4 
naretiil Mliidy hy the yuuiii: •'ritrin***'.". 'I'h-- fijriiiii.jf 
ti>r caleulatitiiT tht? <hru?l |>r»^-Hiir« and i>rinfi|ijd di 
UH'iiKtno* artf Hiiuple and itirtfllit^ibie, and mil br> rn- 
tcard«'d a» useful data hv the niuHiui en^im drauithiM 
iitaii. Th«T wTitrr ponrfiido-* -\ K<>od priM'tteHl *U'r--tip- 
riaii ot th#* fH'Kt iund(-m jiractii-i' in n*R»rii tu thi* par- 
Tlrular bv udvietnic all d<'*lifnvr* t»i iiiaJktf ti»i» thrust 
i>rcM»ur<- low. Ttif nlUfilT gnxivef laT^t*. tike bull streaMV 
low-, and tiK* bearin|£ tturfaCM of lue btint white mvUd 
proriirable. Ttie^rtf tdiuuM oIk> Iw pfDviitiMi for wnt^r 
M rvir«>. tap for liftiiii; bulta Id ttvery pit^w that han to 
b** lifI*Hl, anil larp? slnrtini; tftr^wn ^houli] ht* ii>t-tt 
whrr^ivvir thprr art! t wn AiirfaiTHiii tttihnd to)r«-ther. 

II n««d hardly Lw wundt-retl at that a nioiintam mil 
way should he u?ed fur a lulKiifpvn 'hd'*. f<>r it i;* jii».t 
tlw* id**a thai would ^Inkr thi* avi^riLKi* srlimtl tkiy it 
th« uicaaii of ittillziutf the inoliui* einitil t^i i*litt>w]t to 
hltiti .\n ilJustraiioii i» t^ivnt Jti a i^'itr^'iiiiHirary of 
Ibv uppJiratKMi lit H tobiitrtr - n <^lid>' on th>* Mauituti 
and Pike's fVak K*il«ay TI)*:' "i>»- of thin ilt^vnv in, of 
MUM, llintted to Ihv ofHelak* aii<l eiupl >>•'- <d ihe 
rallwoy. The veliicle, whUtb n1ai_>'-^l on rln- rack 
rail, ruftkiKti e«wntlatly of a pUtm 3 ffel lonij hv J- 
it>ctl<** wiile, Aioiitf tiie liild lle of the nuilen-l ti- a 
rU^at bls» bctwrfn tno nwk. bar.-* ainI «o keiMih th»" t'»- 
iiMttan from »hifttiucy4di»wayii. tin i^iihor MUle of Ow 
iMfWro brakik-iiiho«« whirh can b« bruuirUt Into 
doiBplail Miion A«»l>H<t cbi* «ld«H ot ibe mvk. Tbe 
btnkie M OptrMad by a lever which the rider ImldM 
Wilbfll lkllgmi|k Tu prevrnl undue waar of the plank 
vlioMlClmuvMtlKtupof tbe rack, thtr* or* »tha$ 
ti itori veoariHl to tho loir«r ald«» And to kMp itm 



Otiw nf 'tit- I 1 I.. riT- i.nT n.ir itv.-iv*. ;iivr, in rv^irnrd 

l.y 11 p. t^i ,'«':r,i ■ I - "il i! . I'll r.v.-l tuS-'f iflt.I liitil whftl lie 
1- *.»:ilr-i. ,-.iin-H li.»w l.i'eii r.Afll lo rcuitKjy 

til V ^iiit.- i.f iLlTili^^, ,\-\ \ r.r->irr Ii.ih li.-^*n luadr tti the 
r. l, [,1:1.1..^ 'lU'ii.il.ii^.' ••y-"--iir, t-|i\ III I 'hittf Mi'Cull«4fh. 

(if till' I'.r. t tln iil'T Nrw \.>Tk. who Wiw in 

ih r"-. i -f fi-i' Iliirty yiii* li.ijt ».ii:,|t,-i thU proidwn 

i'!irt';,ill>_ itn'l Ims .'V..l\4-il iisy-r.'ii. nf ■-< iTiuiitinlcAtioii 
which marks « tif* tk-pu-riir'.- in iln- [i-il i-f t-ni^rvMion 
(■fanvlajX** coiuniutilty Hf- prii|Mi.H'« in >"-i;vb|if.ii n 
4-i'rtal'n nuri»b«*r of poUccuit'ii -"?it.-.t t>-'ititi i^j; ovrr 
tht" City, itaim-vtin*; th**ir bo»ith«. or 'fritr) bmett, 
hv tel^phmin with tlw ikiIum? !i[.atiiin of th<' iiTi-i-iuct. 
.Vo luattt r uliat kiap|M*ni<, any nnr- whn WAn(« thf hflp 
of the iMthc:- fjtn it" *t oiHV to rhcMt neli known jKnntA 
and obtain tlu* MTvlf*". of ili*' n(TI(N»r Iherf. h<«, in turn, 
notifying? hU l«?ttdt|Uart«-r» uf tin* eall. and wvurlnj; a 
irlay, in thit sbafw of out* t ifllccr or a lui the cas* 

may need. It will be o)>vious (hat •^uch a ifyftteia not 
OUIT i*tYv% hifttiuitatit-ouH {^Kihof help, hut by eslabhih 
tu)iC » Ftfrt*'>< of " triH'tuu. ' iuakfi« it vi*ry 'hard for a 
f«'»;lihe cruitluul tu break Ihrouffh, a> hn in |jabt« Co 
iDUri'eptioii iu whichever direction he K^^tm. One o( 
tbca« ]nten^-1lllK bootb^ wuR on i-xidbitloii at tb« BltO- 
triral Kapo^illoll May. and lUv city of llair Vovk 
liax nteenflv luadr an appmprialiou tu help ttJty Ottt 
thin ISIiM .'nllagh nyitlPUL — KLcftrical Kevirw. 

To wbat fxtenf elix-trk' railwaVH hav«< been dfVt'loped 
m the United Status, where, ndiuitledly. tliey have 
prn»peml in a manner unparalleled elrtewhere.^siihown 
III a fiinrt eiia|it<-r of iitatbticv t^iveii iu the annual re- 
iwHTt o' IHlC of the Tniti'il States ('oiututMi<>iM*r of 
Patent*, The llr».t eltyrrrir *tri>et railwity in th« t^nitfld 
T^latee wa^ put tn tijM-rAtirin only a litth! nion? than ttn 
t ears a(?u. lu UfiO, uf Ibe ~ n«ad iiiiUu nf *.trt>ct rati- 
way in the eouoCry. nearly ail euiployeil anliual |M>wer. 
Klectrie power liad not yet eijiue iuto uoe. but a few 
uii^^w of lifteii were operated by Hteaiu aiul bf 



The PreveaUv* Tr««tot*at of BaldiiMa.— Hiwiu^ hin 
tmatiueut on the fart that thr hair oontaiiu a nat^- 
klan«?a kiinibtr to Rlue atid ui?£atin4<, l)r. |>trkeh|rr bat 
adioiniiitorfH] eulUtuls, in difTrrrnt fnrnia. in dUTefmi 
affeetum* nf tti<' Imlr (I^ Mp«I. Mt'Hlom*') Tufcethor 
with a ttjnie f'itUit^*. he icavM tli«* luittetiln hriuilltim 
prcparMi Uy prol>rntr*<«l boillii*: ui im>. |mr1* of meal 
ana 04M* (»*rt of bonet- The Umet. were frequently re* 
plaL*e<il by ^vlaitue, or by nhaviuf,^ of i)e«*r« horot, 
which are very riob in u«»ifylii|: eartila|,f>. The favora* 
ble efTect of ihi« treatBivut in wrn flrat of all In old 
mmt ; «itb the iuiprovfiu*Dt in the ffCficraf eofidiilon 
tiiMP* b an loereaMd elaatMif, a kind of rejuvMiatioa 
of tbo ikln i (ban mmt aim aecrtain diinbatttloa in ibo 
ftgMttf «< tbawMrtw (wblefe fact indwMl Uw anthor 
to tiT Ch« tiMbiMBttBartcrlo-ielMoriiV layouapw 
pwMMU Ihe uftira «r the eoUolda alMiiiwI ileiir vpon 
the hair vcnr tfbttnetlt. VhethlahahvlMewMflnMr. 
they aeqtdffod a htUAt hulMi the lilMBff «f the hair 
eeaaMl. Thia tkvo«abl« lafhieiMe dMiiM Unit hi the 
hair aU ovar the bt hIv. Th« aailft elie heiBIM IMfe 
brilliant and traiiit|tari-iit rptrtaatifnlly ned. tMi 
tr«>attneDk will go far tu pravrat lalihiMe M the 
Haiiie tiiue, the hair sluHikl he wenhdfevneeMotahd 
ouf '>f the b«M ways to de II II to wh llh«q.ii«HUf 
M-ith MJMp and water. 

Blaine for X>7eiQg Wood V«rl-!;i«i C<iIi?tii — 
l*ink — Mwlit* ?'tM liiirli.., 141.- A ^.iliiti. Ii of [tuundit 
of IK^la•^:lllll jiiiliil" in »:.iiIImiis i-1 >vntcr. and the 
««M>inl n s-iluliMii .if I i-'ii ivl i | ri-rr..vlTfl nubllniAti' 
tbi4>tiloridt>^ ol miirrurj i in 4 Kiiti.uiJ^.if Wittt^r ,\ft»'ribe 
w*Kn| inH'ii iiuiurnted in th*- Hr^t l.tlh fur -niui- 

hnurf) transfer it to tlie ftiH*oiid. and keen d itM-rr :i|| 
tile pritit.T oilor in rwwlasl, Th»- dye will Ih- vrry rich 
ami nnlforin 

lt«d.— {a) Trvat tiM> wikkI flr^t with a uululiou uf 
Blaneitin «oap (oue (tart of Mtap in forty parU of 
waitafi and then with anllliH* retl 

(b) A v«7 fait rttd ia iuiparteii to ehorry wood bjr 
IMtnuanaaaBto of potash. When (he wuuti baa bMD 
HtainMl, waiih and dry H, and polhh it with filL 

(c) Boil 1 pound of Havty powdrrMl cuebineal to S 
ealto-ne of water for threa Imuia, and iban rub k toth 
the wuud. Wb«h thennrfaoe h dryapplrto ftaitaer^ 
d&tit contaiufOK one part of tartarlo awd nml twopaHa 
of till aalt (Ha pNtomioridt) hi elcbtr Phrte of «el«r 
A tin« dari mimn be the leMlt 

(d) Immaiea the weed iBhekMiif ahd ImI deeeefcloii 

nf Hmzit wood and alum, 
(o) Apply to the wood a hoi hUitete at dMflMi^ 

hhtoA and nil of tnrmntlaa. 

(ft Treat the wnrjd by imtiwindoa or appliealhA With 
a solution of annAtto leleht to «iit*en oancw) in 1 gnk 
Ion of iKdlihK \ ater. Th»t. givm an oranip* red. 

IK) Taini M;.' Hooit vcfth liu'^d ml reddtntd brbelnff 
heatwl to ii-vr^-e-. i \ orW dfirreea C, wttbhlkanet. 

<,h) A Miuitl^- :«iiluiu^ii of urcbil tfi^ea a Tfolet red and 
an aridiflmt M>lutinn a brif^ht rtni. It f^^ |ireferable to 
niorilaiif th«t wnoii l^r».t wttii a |>er cent. euluEloti of 
aiuiu and a utntlar »<dut»on of |K»tii»h ur loda^ and If 
II,.. Ih ;,-,-mIi'. f. ..lit niii.ol iit, a KtlU* tin ^alt 
oikould ItM Atltied tn the Mention of orehil. 

'i.t After luonlftiitintE with aoftate of alnuiinuin n*^ a 
lukewarm ^- l it inn ,>{ ttnidder *nf aliianne, 

(j) iVw-tt'ii'iti. nf H-ii^ll wikmI B»ve varlnnK fckI ithadeft 
to wood ac-eor tinc a- the deou«tiun In mixed wllhalum. 

*oda. iir.i.', or.i.-eiii- aeid» and awwrtliMf to wbetheTthe 

prrhminury mor.l.xMt inK Wa* deO* WlU eloai OT With 

acetat*- 'if aliiiijiiiiim. 
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The rider htf ab^ilv lo tit iinoa the toboncnn awl 
bold the brako lercr in hia banm to mn>biti> t in* npiH-d 
of daaeenL Thja may bp a* raptti or ns »|iiw .i> the 
Hd«r pIcoaaH. Tlio entire track from tlH» top or tite 
Peak to Nanftoii la aloe nllaa, and the avenwe Invline 
ia 6IG feet per mllei. On ooe ee aaa ton an employe of 
tbeoouspany made tlie entire trip over the nine ntik-^ 
in (drreii inuiulett. wliieh in nut far ^l:ii>rl uf ii mile a 
iiimute. Alttiniii;h the rark in liihrseiiti^t] with •^mn, 
it la aaid thiM at hi|cb vprnd a atreain n( Are AaeliMi in 
Ihe wakeof tbeaUda^ 



Tin' t(^l nuiulMr of |»r«on9 then enipk>v«d4 
oan j^treet railwavH was a fuw hnudred anoct Of V^JBM, 



Ten yaars latar, (n iM ibo United Scataa 

tlie Deiaher of atrael nilway employfa at IMtL and at 
the chiae of that year the fiolal inlleMe of siceai raft- 
waya all orcitthe eenacigr wee gtvea oetlltS traek milea. 



oikOkMt of which heraae weteiSed* while the vainalaios 
a^ttt oiUaa wet* worhad Maknif hjrahctrie and cable 
rower. TbeoaNlal lavaetad In thaae poada wm ^U,- 
mTMl aad perMoe were ennriesnKl on theni. In 
vm the total ttiHaaoe waa t%m, of wblcli 7.47n wan 
eleelrla. The aHBltal latieated wee |M8.»9n.7.v>, nf 
wMeh ftlOblBMW wain lavealed hi deetrk' raii^uN- 
Omr hnndred WkI ttn thouaand paieonawvrr employed 
on *tr«ot ratlwnya In that vmit. In IWft tb* milcaKu 
had inerraaad to I4|4f0. of wbwh lim roilMi were elre 
trie. The eap>ltal Inveeted waa YTfH»l3.:9l. and the 
unintjer of penooa eiiiph»yvd waa i»ot leaa than l4Q,nCQ. 
Ttte total mJleaee of eieetrle rallwaya Id the United 
Ntalee up to (Wbi1>er. wao l$,7oS wilee, out of a 
total tnilraire ol t-Vnt*. and <ff thtr^e but M7 luitev were 
linriw e.ir liiiex. Tlie t4>tai eapititl invented won ♦^46.- 
iai,ttt], ami the number of einplo}'6i may be aafeJy 



Ik) Milk ■ f lime r«-dil..r 
qtient trt-nfmert! witli n 
eaW'lu'-r \h ernpliAv-i!, ; 
luwhotriiiiv iH ■il.it»%:li'r-'I 

Ih < -y)ri\'lint* reildeni i 
nitli a |*er cfiil •t.^lnt ir 
t<tr to niord^tTit the w. 
at 4 d<»(fre** M, , uikI ilien 1. 1 .i\ I- ui ii hutli of .-\i-riii[ii,f 
nuule eoluhle wtth i /tnht h- vhI « t).^^ paoodaof eorailiue 

re<inlr« 1 k*iIou nf Im-. mikI th«> »bade la fagnlaled hy 

adding water. If i\ntvi • ^tddetl to the d JO battl. aa 

oraji;rc sliade i» (!^\en tu Ihe rt*«l 

Uu) With fo-iiic. culurx. wh*'i( .miIv Uch' ^luuVn are 
reijiiinsl. a n i.d bath of a nuhit h in - if con irrion -j*ii «'f /i 
<JegTi-e« U. ifititaining one lent it I'cr l->-ii1. i>f ^I>'- Ik 
•um^'it'iit, tj.it for darker jtha^im the uih-I *Iii.ii1i1 iWt 
be nioritaiiU'd with n »ohttinii of ai'< r.aie of iJutuiiu^tu 
of 4 dtf^r^* H.. then trwiieil witii nulphor i iin.h iit.' of 
amoiMiia (Kilubtv otii. and \>v then dyed tn Ji tiurh mn 
laiuini; five tu ten purlM vi eti-iiie (apwinl'iiK' To i iie 
ahado waiitnl), thirty [>art» uf mietate of aluiotnum. 
and IJN'iO part* of water. Auolher way I* tol>eirln with 
a hnt bath of i ppr r#>nt. Miap Holution, then to luunJant 
with A 'i deareom H M>lution nf lejul aoetate, and fltmlly 
to dye l» nn ei».|ne tMth at 00 do^rm ('. 

(ti> Hnbtitantlve colors caji tw uM>d without lunrdantit; 
e. K'. Congo r«l, l_.Viijco M. f'unjpi ctirioth, l>i*iizopur 
purine, and dettapurpiirine, Hnt ihpv aiwwrr niueb 
belt4>r if they are Cied afierwar^l with nnhibU oil or 
with awtateor nitnsle of cupiM-r. l»yethew<"td at (be 
boil with a Koliittcm containing o pouudb of H.:i||uriL l ar 
bouate. >'i iMHindh iif dye,. ajiiI -i pounds of Mtap lU It) 
ntlooe ot water. ai>d Dx afterward with a bath con- 
BSS' j^tn .^jy^'** of eolobleol], 5 Ponads of erjnital- 
faofaaereedlaai 



to aalkkoa of water, tn the dye bath 
a aulphate nay be eabeUHited for the 
anda. and the wbole peoeoM my be 



worttad «Hth one afaigle bath, 

('onaored... .••.•••^•■vh* llk^ 

Rotable oil J 1^ 

Potaabaoaih — >^ fb. 

Aluminate of aoda IK lb. 

Water . I" lf»l. 

,;.ii Aiiinlii l"-m-i .tUT joi-'W'T- *»fli on y. i nun UuImI 
with alumina Tit*' whmhI i^t trrated !ir^t with al«ini. 
then with '•ilieal*' or eartKiiuite of Kuda. and lastly with 
the dye 

Violet.— Dye Ibe wood with anUine ntd ami tin aalt, 
after a pfovioaa Ireatmant whh eoe peri of eaMaed 
eada, tbraa parU of ollre oil. and llfteaa parta «f hot 

water 

\e]luw. — MonUnt th4> wrood with aeetato ef ahUBl- 
nura, and ibeu dye It with decootlon ofqueieltronerof 
tnrmrrieL— Oile. Colora and Dryaaltrneii. 
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IX GERMAN NK.W Vil INKA. 



EnKliohinon. 
thti rBiMinriH 
•cbuoluKlcal 



vat from a tree trunk mn faubnl loffetlker en tlw hall. 
MMtniM brtiiK «&lktHj by gam oblaliwtJ fruiu tli*> 
KEA. whkh !■ nnv hHntC <v>kmtz«ti] by Imrk <tt the wild bmad-fniit irrv. TUr buw «jmI nwul 
(ienuiutii, HDil I>iilchiii«^ii. liiliAhlt«Ml by ' arp ornnmriitnl by rar^'irifrv. Irnrm. nanrilux nlwilU, 
n {iritiHtlv*' (h^iiIh of uIh^^** dt'HS'rit nml Ami th<» like ■, And tW plAiiks nrr difcurutevl mttb |Hkitit- 
|Mwltluii •clciiristd are iiu< yvl fuUy U**- Mntpi lu rKiiiud hlark. 



TIm* <!nncN*« hnv» boami ajid on* or (wo nwtt t%m- 
itif; iDAi MkiU of |Hkii<ljiiiii« lr«rrsL In t)t«> cuiif 
nr plntforuk tn ttuili iiprm which a MHWid cM>\-«tv<tl ^tnn 
iA t>r»»ctpi|. Ill whteli iliff nntlvM ^it wli#fi trft?v|ii« 
nl»*>ut. A 1 1^1 It tjruiN^liofn ir«v. fAnttiMMl to a rahu 
ni(H- and wfitrlilvd with u »to«ke. MT^'ra ajianuHrtirr 
Si-vrnil (wUik^ and n fvw roctta ahrlU for drtlikifif 
Willi pM r thf iT|ittpinMit. With wach frad taao«u^ 
iiitrivc* o(t«-ti iravrl riiriBiilrrnb]« dlftanm. 

AlilM*ttirt> th«* raiMinnit raltirat* th« loU, tlwcHMtr 
pnrtiniiof ihfirfntNi Uobtaln^ fromtbena; immit 
iirv Ihf wii>^ niid lueaii* whidk tbej havvflf Mtihlic 
n-^h. TiiukH mttati uttent to Ibeui lbs faailiMi«||j 
fur Ihrir fl*litit|;-l>jiiik<*tn niid wvlrt, *hieb oflMiMnai 
hiitft* pnt|K'rf ion«. niid whirh are madv wftb tattkAm- 
lO^U- <'li>i;Hii(rw and irt Ittltr ikilL In imhttfctl tW 
l*jipiia!i< Unv)*aimAtiainrd tu acrrtaia <WcrMa<PM«i 
U'tnT. (or ili»'lr hilt* khiiw an Ani*tir fwtimc I 
riK'»'i:> iftppnrimtly ii^opp rtvlbn^d, With thrff 



i>l>-iurhi>> (hK>eiiHiiv4»«i of »w linltiMi iioloiilrlilltr*>« 
bul aJ>M» narvr wrjoil with dv]toat« care aod : 



btrCvak 



iiimlablr pilcw, nud held tugetlwr niffwly by fcfa, 
rattAii.K^ n^iM^n. 

Rvi>ry rULn«ri< in "Svve HaiarA ban, b*»»dM a l 
hill, till* AMu-^nibly buniH* for vimtbi, whieb ' 
cn*.tnii> !• ii»i>ii by th^ vilbic* coiBinanlKy. la tki. 
arwrtiiblv ho«ii>i* yriiitliM nml ni>iu*rri«d Utfa i 
iiiirbi. Hi-r>-o«MihcilHai>d f^ttvaJ* an beldi 
Urly valnaMr i:o<kI» fKiri^d. TIm aiatiub|y«fi 
nU«t n fiivoni** plnctr for «*trbaxiKtti|r bit* of | 
a workshop in whiHi luaii) axrf ul taaka ara | 
Tbr biiiltbiifr. nllboui;h ummI for itiaiiy pnr|iQHt, h 
M«rvt>il •>xHii>ivr|y for mm. Tlw aivruibly bon*«c<M. 
vitlaic*^ <d MiM>iii. 'itbittrutr^t iu od» of tlw <>i irravltit{> . 
I It It* ttf i]tt^ iiinr«> mtnb> <t utrtirtarM of thl* rltiira«tr?, '. > 
it i» liu'kliiit lit cnrvlnifk^— a circututCADc* atilcbeaiiU 
iM>i*i>ui»tcHl for by tbr fact, tIkAt Boolu 1* otie of itu 
nrwtr vilbi«r*«. itiid that tli*' itiluibltaaU ban Ml •» 
vi-t had tiuHt tu droirale tbeir •tnietu 

Ao th4f fl«rur«B of Hm* xjBlivea ataiidiDR and Ntlhtf 
nitnat Iho boiiM* iiidioatr, thv I'apuaiui are a lOMliiiu. 
flilv rui'*!. i*t »Undff>r f<Kriii, with tolvrabiy wall-dwelmM 
ihiiNtltMi, Th#> w<H)lly liair )» nit »n thai only a eat^fib- 
|n»r<bMi 1^ Mt oil tl»« rruwn. ■•■t't't u 




|.AM>I\<I or TIIAItkH-o I'llliM TIIK l!«|,;tMl < 
UIU HI1.1. I l*tO -INK IIKAMI fir lUKIAIUlM 

plrlfd. and of whom- »|»lritiml lit*' but llttl** I- 
known, Oil tlMit iiocouitt wt^iih^Mild n<^t TaII li(ti> 
ibi* i*rTor i»r dnpN'Cmtinctbrtrc'iTitiXAtlon. iirr»- 
Kanllhie It exrbi^ivHly with tb(*»yf>'fif thr Kuru- 
ptNUi : for tbf I'uputLtiM in th** artit which, bi 
nrcfwiry. they tirv I'utuitrlU'd to pravticw. hft%*t 
allaJncd to a stntfr fairly iidriini>Ml fur tlw* *av 
avoraor. The |Kitlerii'ii of HlK-HilL for r»amplr. 
nrr wril known and»nfi|j|v a lariTf iKirli<Mic)f th** 
maM of KiitM-r Wi.ht'ltii [.md uiib tb<>irwar*<« 
Thp llr».1 of our iJluMmtion:* rarru-* iin to 
Ai>trr)Uh*« May. at |*n-H«^ii thrfmnonilcalceitt^'r 
of KaiMT Wjtb»'hM l^nd. C'oron pahiiii. with 
triiiikB partly inrhnnl. indirat** that a villain* 
iuii»t }if near. In tint fonvr'xiiid in a uativr 
VAlHje. The haJU of thi^ eaii«>eti ore fonui*d 
of a ftiuffle boik>wed tre^. FUtik< Uburioa«lf 
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btinr XumkK mrriufH of torUMM sImI], Jir* worn )•> 

Mimt RAvaici^ an> (1i»cI)I<k11)' uv4>r>« Ut belnic |>liut'i- ' 
lcr«|thrU. In ttMt priNH'iit cauw tUin Anflimtliy waauvi^r- 
n>iut* hy p**niiiAi1tii0 tlif fuitlv«« ilial only plair I 
Ih>I«1 (ti thi:^ IuiihI '»/ uiic of thftr (•ouipntilniiB «ouitl Im* ' 
plhit<i«rr«|>tlMi. Ttist (bf futirv Iwui) moiiUI bif u|k>u 
th*» picturr they, of roiirw. not iiuM|»cH!t. | 

l*laut«tH»ti» nrp brine (<ul(ivalo<:i bi<twrcn tlim riuHin- 
tikiii riL&iiw at tilt* niter>or nml th« ctMut. i)1 Ihe*^ tho 
tolMTTC) pluitAtiouK lUTi' iif iH>httl« iuip4)rtAU0e. — I' ebt*? 

GBOdRAPIIinAL DI8GOVKKY. 

"A VRW «ra U A|i|»rrMM*hlniC in the hjiiUwu'iil il«ir*>^>ti- 
li]4'nt of fr*K>iC^ii|>liirjil Uixcovery. The piuni'f'rM will 
■TMin tiAVe ptaynl tlifir part ; tbr wbito purrb^ en tbr 
lUniw ut tlitf ooiitineuls arv i^ailually untwicii; *iiiiAlt«r : 
our luiowlMlirr uf the pbyiicul r«»uilitliii(« of lli4-«)Ct>au 
1* rrrry jnHM* iMMnmlnB imirt* itiinpli,'t4' " Tbn pHini^r 
fa idviDff way to th« cxplorrr, wIik »Nirvhf« with Intel- 
li«:i-nl and |M<r*iiit«nt Ncriitmy tht* nurfacvof tberarlh 
mihI all lt« roiitliiMi Jlfo, for<*v«^r nu<lbiir ufw anit* to All, 
iM'w pn»ti)«antA iii>lv«. hhv- TIm? Lilirivry l>i>;«*t. In 
th*' interior of Ajvin VAri r>-ai'w^ mill iiivit** tli<* InvMtJ- 
iridiouM o( tilt- wHl t<<|ulpfM«Ll uml intrcpM fxplorvr; 
»uirh a* (h« ai^^MilHn;; <fK|MLUM> of ihv aIuhwi iiiJun><Mil>l<t 
il»"^rt of <Ktbi, Ihr tftiumj* wastes in th** hitftilaijOf vi 
Tl^Mff, to lltit day a* iuy»trrii)iiii A* tl)A pifUr rtfi;i«ii*iL 
KM-n the elmrl* of AfHra ninn^tt unvr mIiow h *'whitif 
imteh*" nl Kurh <*xt4t[it *a i»pi>»^%rH iiiMl<-r the imciir of 
Tibift oa our niafM of iVntrAl A**!*, lit iht* rai|KH!t Ihn 
l^>lar rRKioiiH aliiii** Ar«» irmnparHblt* with Tibrl — tliat 
laiul whrnrtf- tl>r llichc ri( rvvetutiitii Htrtfitui^ uiit u|iun 
tht* world of LAiikiilxiH, cv*«ti iv> its W]tt*Ti n>[l d<iwn to 
fh^f hf<* nnd nourHhiikfUt tti tht' nei;t'>n» niiiitd aiNviit. 
'"I tlMMii^ht it bc4l«r.~ Mftyn Sv<>n llntiti, iti bin ni»w 
kKHtk. "Thrriti|;h Aula." ** (o work tbiuo [iart« of Nurili- 
er ti Tibet whlt^ werr atjil lorra inoognita. Kvi»ry wlmre 
th«?rc, with the eioeplioD of the (Kiint wb^n* I 'ahoiilil 



iiiii'rtMrt lb*' route nf H^MiraUit luid PriiMW UeiiH of Or- 
IfHun, 1 xbiiuM Itetht'llr^t Kuri>|H'^u ptniKMr, and every 
Htep Would hr an accwuioii nf itrMtfrjiphtrnl l«rritor)-. 
ev«*ry iiiounliiin, lake, and Hver a discovery." 

And *o tlii» iiuilaunt«*d ytwioK Sw«U' miipprd hu 
way " thruufrh Aniii" 4(..V^ Kniell*!! tmif^ that ia to 
■uy. nearly fi>ur and a half tiuiee lhedtMun<^^frr>iu I^n- 
do'n t't ConiitAnlinoplr. two and a half tlMif« th^ dt»- 
tjiun- from N«w Yuri*, to Sun t'moriw'i. "If fnthlAl»e 
addi^l man* than iutl<>* that I traveled bycamHire 
or rail in |Mrt* of tli»' «N>ntini>iitr we ^el ft»r the eutjre 
ellent nf my travfU a tcriutd tntal nf It.AOQ luileH, or 
more ttiaii tJke diktanc*! from Pole to IVde." 

AcroH tb« atepp**, wttb lh« hall-Mvafcv but guocl 



buBicired Kiryhix. tin* M«-t»|H<«i mi gfriMid and ImnrwHTK, 
llHmgh iitit^ny uunMiliiiitHu aiol lUKlaiieholy. his nuir 
larantA'K wati Htwny* tlii- rr-iiivr 4dn va<-r •'iip*Hi(i»e, with- 
out lM>uiidary or horizon, -* %ha\ inde«<d tlut It tuvnieil 
alinoM |H<Mihle (<» diM<eni the jrUdtular Mlinjie (d th» 
enrth : 

" In a rounlry arruM whifb Ibr ylrnnper tiiay travel 
for dav« and dayri vitltiMit, Ml far lu h^- ran |w*rreive, 
anything to Tnry it* iiiiifuriit fliiiiiek*. and aitijok whirll 
there is n^d tbo i>lii;lii«<f^i indirjittnii **t a pumI. thtt 
Kirt^iiz finds bit* whv, e\t>uat ii||;bt, w iifi iini>rrin|{rer 
tatiity III* iM>l ifii' pli»i->^ ul;i>re ibo tuft* of irraMt 
grow more t bin ly or uit»re cJiH-cly to|cwlM*r than ukuaL 
H« ran dttmrhiihuile tlie i*oh>r of a borM Ofk th* Iniriion 




WKAVI5M rit(HIXCI-THAr» IX TUK VILI.AOB Or «ABt»KIL 
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Umik h«(ont tiM II 



It MM aM* t* i M m w if it* 
|irrH<ni-«; Mia a* cut toll ^i im bf k CHl wMoh, Mm 
ilunacli • atU-w^am. apiwinsiiwrwiMin tbadtoMoMv 

• ■dvaiMibiitorrMinlinic'" 

(>u «h« bonlprlitrHUIx-twM-n Kjut and WmI TMrkM- 
iiui thv i*arthV i>ru»t ii thruK upirAnl inia ft loftv 

■unuiiiuhi-kiinc <<( Kii.-Aiitic- dlnimMioiw, frnm wbkli 
rmliAti- t^niK 'it (li>- uiM^t fitu|M>ri(lnu> nMipw : ••nwnrJ 
tti^ Kwrii-ltiiK v.iut)ieiM>tw«rvl th9 litiuiii«v*ji, aiul l>r 
tvxwii thr^r the Kura Kuriiiu raiiKv. Ktrv<clili>4E mto 
Til>*t I'uwtirtl xiw !H>utliw»t ari^ tb« ULudu-KlMll 
MuuiitaitiN. Hcvunhntc U> hovctaI nullit^ritlfll tJl0 hOOM 
ii( Ihr llnl |i;\ri'tit« of tti4' liilliuin rnrf. Tlie tnwlitioni 
nf It dim iitili<)Mity tlr^l»r^» that thi' trtur>.iimMl riv4T» i>f 
PArA*li!<4- iiikil tltr-ir Hi»rili;:« m tIiK.1' Kiiliiliii*- ffj|ltii<l4>> 
TIki |iiti|>U' Iliifh A^in Him r>f>«Ti' th>' l'»uiir>. i.t.vliii>r 
thfin ttn' " U<w*f f t 'u* \V-tri.l." iitKl rvir^rjinir rlw»it» m 
tli»* >*k»ii£ii 111 vj»Ei(ut.'r ;riiui >»hii h tilt' tfiwifrin;: iiiimii- 
t-'ttii [^iHtiF* I'vtk -il.i*'>,k>l 'ivcr '.tir whf^I*" orpalH^n. 

.Sliitr 111 In i.i'llnliUli rS'iiri.-. tli-- Mllirn- lake of 
KhI * K iI n K l jin.', Iiiiliix Ui'UliUi^- Itic HLu^k Ijlkr, 

Will] itii ntf-n of liUiLit IW M|iuirv iitlli^' IWn ibp ad* 
vriitun.iiH piiriy «(ta oonlraaMd Iqr Um lajriMryaf lb* 

ire nU'l Sven H^dlftli StOffy Of II Ifl IWii !■ 



Mftrro 1 



i.lo : 



*'.\« Wf iiw»VfMi liluiiiL'- i'v<^rv n'l' 
HePO'iiiiMtiiit'ii by intrufiar •* inii i-- 
vfi^M n kjrovrltfij^, Stkt* tin- ltii'-< Ij< 
r.-it II wji- ii- tl.Mi.^,''i ».Mn.- mi;,. 
Iiiir ilfuiii in tlu- rl,»: '!-■!. , thi 



I l|:f i||.t:ii>-llt rlnTr 
-if .111 iirL'fvu , Ihr 
.•-r-- f tiiuii|<i[iK lit II 
A crash. tkUll 



ihtMi -I'l- 
HiniL' int.. 
iiv ulliTii;^ 

At «niTy I'm*! rf i 
Htiirti'iU' whil*' 1 1 



I,.- III! llMHf I 



.1 III. 



r.- iici'rjiuik.ini«i 
now and 
• iisnlar tiff 
■ ;r t'iir>4 iiiht 
Miliar witli ' 

itu[i*VMtitu>u>t lem^r. i'ii*! ' S<irl- " iu'lt'-vt-.! tiiHt t!if 
kiiiliiilM went uijmI*' by Lii;; D-tlira kiiiH-kti.u' *li<'ir b>-iiOi 
n4(Hlui^l thi" Wt'. Hdt till* tur>nr iit'.c'li^t-nr Kir.-hir iii- 
'•Inn-I^l th»-iu tti^t ti»Tf n-on? tio lUli ri Kitr.^ Kul 
Tlifii. wht-ii I *ink4«l tht-iii whiit was ({'nti„- ..a eliiTf 
tliov ;iriH<**-i't>tl Mirli xnw Urit'iitnl Kl >ii.k 

IiiII.tIi M'*ti 'tnly Umoww.; Ain *iiv, ;l 'li-- fiitUiU'x 
l,:u(> lijiij iili.' ir-jKl'I'Tv ^tf Jiikf* iij ni - .l>l Si'iirithniivian 
iiiyiindnifyi w»'iv Uutcliiii); iiti^i'lii*-! luruiuvt hj*. 
xtnin^T*"!,^ mlt*c«l<'iil;*r»"i| Iht j»»»w»'r*. Tl»f <lul not 
l>r«'tik , It ntiulil lioriM- Ih** wlmU* rity uf Stock 

lioliu." 

Aii«l lilt-' isnMX iix^utitiiiii '>f Mut lAi^U ula I Wbtni- 
«rcrlbi* Kirfflii/ piL'«» il. or when Ihcv llr»I nUrhl of 
it in tht* cHJiirw ot n juuriit-)', thi'v (ikil uptMi ihtMr kuem 
And i>my. It i-* tlw aUkU*, tbvy (Wiy. of l hm^Mcurv ami 
t«tn b^klvonra. aiii) thoifisTAUtic burml ifraund <«fMiiiti<. 
Th)TM i1w*>ll thl^ bill Ix of and Ah, th«i koii in Iaw 

Htid fH>|»)i(>w o( MnhAiiitiiml. Th>* Kiricbiz «offi«tliiWf 
call thv iikt'iHitiitn •- l|jLir*>it-l Mu«a" illoly MoMi), 

Tht>]r t«*il of tbo jLtkrt*>nt rity jMimUlaf, oa tiMMim- 
uilt of MiiM-tiMtli-atA— built hi ititf (ltt}^« wh«up«tte«Mid 
llA»plu«i«it MicimhI oTfr All thr wurld. lu J«it»i4lar tht* 
frail trevM Hiill bMir ihi'ir Iu->lmuua bunleu tb« whulc 
y«ar muuil : in Jtiuaiditr the lU^vrcr* never wither, mud 

WOlDnU tWtfVW )Miiiu- aTHl br-uiitibil. 

MiM>tagli*«ta loner* lu th<> bright of 2.\(UI0 r«wt, and 

ttni b worUly to mnk with t\n- Mupeikdaiu niucwtlwt 
ConTarff* npon tb« It^Kif uf th4> World— UlinatayM, 
Kwf'U -hill, Kara Korum, Hindu-Kiwli. ^'Uany a 
tinio/' ^yn Sv0H H«dlD. "havi* I gAMd with wofnirr 
upon MiiH-tairlwita froui afar off ; BMUtyamomh Itavp 
1 «aitilrr>Hi <>ii ito rasfKl Haoka.^ 

Hmi itu(if««»tve by luooDligfat mu IIk- "Katbrr uf 
theloa,'" wtftoo it «hutir upon Uw yraat trlacirr defiln 
and lu Mttbdeur of its black parpen a icnlar mrks. 
ai^d IliB mdl arai^infc uf naw nwiTiaiMi funuin^, or tlw* 
«nvh of an avalaaehiu Tfavn tba ftmrn o( tha yalw 
«0i« Uiioini Bp la sharp rallif a ia l it th* vliltanow, 
tlMir haad* droopinir low, ■lift aa tha t t v mm ttify waw 



til* 



*^ Bvary n^w and iti«o tli«y ffrooBd tMr tovth agalmt 
tba BbioiM pad of the upper iaw. or •nmataad jba 
Mww oadir tMr Ctat aa tbur aiaoisd piHttii 
tlMiwKirHlili«te«Mld Boir AMttHiaidMt 
tlia jrart laada a Ir* bctwaab tlia ittakit and wham lb 
diMi oat. tbay onmehmd Id « Itaatifiir 
thair baads <m the gnmnd, wiaApid !■ 



and boddlfd tofcothar Ult* tMbi 
nnihltaetara of nature waa eonedvad bm on a bdd 
Mid laaatarful pfaui— tba Miia aU«jar. aunk batwatn |K« 
black walls ot rock. •b«atli«<l In mail «tl lea ai»d taow. 
TlM* dark cmt in tha •nutbawit wan allra with whita- 
v«ilMl Utcurm Klitlmir In a sirantfa alf-danoa acrow th« 
Mirfaoe uf Itw tflaclT. awav* otw ihck nortbmi •nromlt 
of tli«* * Pather '>f tbn li'e MfiUiitaihfi.' , , . I kwiiknI 
to KK* the whilt! <'»iiiel ttiat btxKiKht X\w dervlnb down 
from MuH tatch aUi : Um* furty liorw*iu«o who supported 
Khan Kho>a a^aiuvt tbe tJbilM*iie buM ; ibe lllaMed 
tJiMwof Janaidar. tlia dty of bUiw. " 

Pnur ttm«*« nnd utill tn vaiu, did Hvat IfnUu eaway 
tii«' AM*>>nt iif MiiA-t«Kb AtR *H*(iin* h<' Iwidi* far«Tvri<ll to 
that <u)i'ervjt;ii Ibe tfuiht*' ft t\w I'litulnt at onn* a 
L-'jrtirr ti\t}iw of (h?* furth'N |orti»>i>t tiMMintain raiiicp and 
tb** -.•inii.v I' of th»* Ki-'t of the World : Anionic 

the iiu'lit^ of A--:i oiji? uf tli»* brifcdttvi-t aliponir tbe 

towcriiiL' •-r:iiiit-rii— ^ of (*ar^h, o»u' of lite tlHWt frUbllllie. 

SvtMi Hi'liii tniwr-..'. 1 II.' l.-w.-T-r f>'f THk-a-MaKuu. 
and In* Pit'. TV nf timl .vwful .taw I ki;.' Iru^reilv of tliirst 
and fiiiiiiut' iLUit >l>:«}AJtir iktui <b-utl:i l^ • noukrh to tiutke 
th<» ttoiH-^ of th** pnniltT raltlt* and f-n-iju'' cji'iii-f to 
tbi* i»Mif of ht* niiiiith, .Soiufl of tin m riili.-.t t t.i- iIkit: 
iMKkt'n dnkkik. bfitui^*' a Ibouvind lui t on* to-,iiih iir>< 
Hliiil \»f Ijurit'il ilnl'T il^ "ii-I.-i of >-uii>l 

** Wlii'Hi'f t'unii- llicx- n'ljfuii'' 1h i( iii'Tfi) l-y »•:• 
oi'lrnt that th**v tly frutu looulh to ruouUi Jti Kl^>iiiii 
anil Y>\rkAiii1, ^laralhA^tu niid Ak kii T Im tt nu r. lv for 
tUv fako of inakbiic tbeiuf»flvt>»» ititpn><-tliku Uuit tin- 
lutt.v.Tt dKwriU' 'ri dt'Tnil thf denertod bvUMSa, which 

t'M'> '.s h.tv.' ■••^ti. ti\i-\ w hen aoea tharo were 
j:..,,- 'o.'rMs. rti.. t^ont<- of t..i- araniar TbMft lafefKl^ 

ni'l-l fi t'' *' !'HlU(irtl;ou lEi " 

I'll- rii.ff|)itl and ruiiiniiti 
U" -■HUif blind to dait|(i-r 

Hie bori/'iii '.ivn- r|ji- Toti-i 1 
uud Of> oi II 1 I ririij, ii, ' lit- 

the Ulik ■> ti. 1 Till 

nut eVK*i I ( l.|--.t n-f.iTil' 
1* till- lir^t ■.rvjt.;. 

Ai YarKaikd the- |teut>li 



..,t 

.■|.n;. 
1,1 



irrr -a jl" f:uirinat(»il 
kil fivUrti ?tDd<>r th*> 
c-i' oil *h«' Vt'fCP of 
I. m' till- ■i;v[ul-aui:.-v, 

,1 mU n,'. Krr.-I.-t..-.l 

, or Wt<o-*< .■li.-t.Mirr- 

!■ l-iiol In- •Ati.i U'^HlIk' 



thrnujih the deaert oflfo baaia voIom oalllDc hita bv 
oaiaa ; ba followi ihani. awl ha dl«a of thlrrt. So 
Karoo Poto «Mta«E tba Oraat Datari of 1^. "mm* 
HiQta tba ipirlfei iPlll aall hut by imiui, and thii* tiial) 

n lray<>lBr afttHIUlM bslid HMr. 10 that IM n(*v**r 
fbid- hiepartT'" 

Wry woao tfe adfaaturaiiaaaiiafian pOMatl from ihr 
inM iwtAb oThard ahw «ill Into tba iaod: tba hw( of 
the tainat^ika, wbiehellUdiAed tbovWlallonof daat^ 
wai Ifft bvblnd. Not a Mada. not a leaf, waa lo 
•OfQ-rlifldditg but aand. wMid, eand. flue yellow aand. 
•eaa of aaiwl. MMHintaln* nf Muid. No bitd flittod acn«K 
til* arav vky : ih> trark of daf>r or Bazalli* wmta of life 
in tbediiKt ; ewn tb« la(*i profti»i»nt4>ry «f Maaar-Cagb 
had vant«thtf<l. 

When i-taiu Hai, the brare. M»e ualieDt, the failbfal 
Iftlani, mod "KaTRa! kar^t** ana poiatrd to a raven 
rirrUiiK nMuid the oaravan, thera waa joy hi tha bearu 
uf all : that rawn had not eoiigbt th«> d^tbii of th«* 
dewn tor i\w |dfa»urp of th*- thin^ Kiiotan-darta 
must ti« clove at hand, WUh i-oiiijiti^H m ■nif hand and 
flcUl claiB* iu the of bvr Sv/'ii Ibdiu ploddt^J eautlwsrd. 
for that* ran th** rivi-r ■■if siifc? > , The i-imip. tin- 
0aiD»ii*, wi^ loHt to ^--iiUl ht'lund thi- >MUiiii:r» >t{ thr 
sand hllU lli>- onlv i-omiirtnion m M-htJifv rty 

■ N(M>t: r.»'ri.'. iiii'l I wi%>- iw';\r fiilnrini; uitfi f(»rlt:in- 
itn 1 Hiin-r I i4ii« ij.^n.l I»»*ur 'I'fo-ti my fri..tHl. thr fly_ 
-wMiJi; r-iuud to the othrr rmh- of in--. »ii'l bit//-»i1 i\ 
iiveiy tune : * Ju»t a titllf further I'nu; ><iNrm'ir lo ll.c 
top of tbe nrtt dune. Tmnip off an<>t]u-r ttiousaud 
l>aotf9c. befon* you ifive in. All 'Air orJin-r to Khi>tiin 
(.laha ; all tbr nrarer lo thi- rl'>.Ml of fr.':«h wuUt t iint 
roll* doirii to Iiopnor, thi^ dauiviiK' wiivi'^ tliJit i»ini; tht- 
jioni? of Itfi'^ and iiirini;.' Thfii I ilro|>i.rd on t)uito|n-iJ 
A dun*-, rolli i i ',. r on iiiy bRr-k mul |itilli*d my white 

r.ll' owr tn , f I f 

H<'lv***eo two hjii-d ilmif 1h> a {.Hjrtion of tli* tkele- 
Ion of H iIotikf>. or. It' Ibe nieifc initiated, a wild hur»e ; 
(.■■iit\ rhf ►Kna-M. whitf at* l iuilk. and i»o lKittl« that 
thfv .rrunihlf.l to thi-^ ioii:-li What mni the trrisilure 
lioliifc: iti the .Irit-rt V lli'nr lon^; hud lit* Vwiui-i* lain 
ti'Tr I'or Iho-THAii'l* of y,^,r»^, ]M'rhut», 

Tht') fij<]iiil I'liiv niitril with ^ai-il Jiiid ll wo* innut. 
Ity itic ii;;h'. < f A i'on|tK' '^r rjo.illr .-rul* »tuek iu the 
WiKily *.iti.- tht V ihitf f'tr n w.'.l The rjilll*»U. Iin- 
|)at)*>nt. Hir«<t^lii«(l tlu';r lon^- M>'i-kt<. and Mil(T*«i| at the 
riHjl w^t Hand. Volldn^'h. :Iih h^^, (Hiiiatte^l in ll, with 
hii« leifit .•ut*(ret<_'hed Imh hy inrh the illmrer^ bur- 
rowe<i : (he> woiiUI Ihid water. Kiuiiiu. half-naked, 
l(»oked wild and eerie. All at unoe he nlomietl dlf^ug. 
lettiuK tlK> »mule drop frutu hiti handtf. Fhrn. with a 
fruan. be fell to theuT4>und. ' ' Knmik kuiu !" th«t Hand 
waji dry, drj* a*tin'H*r. And th<> Ia»t nf ilie tank* eon 
tainnl only water Rnoiiich for one day. F<»t thretf. ilay* 
tlt«eaiU«U hnd iu>t ta*>tetl a drop, nor did thpv gvt h 

dlrapmor^. Hnlln wrltm: 

"Ookriiir down the side (4 onv of the dnnw. my eye 
fWI npon a Biualt objeet reeembliQ; a mm. I •ioi>ped 
lu pick il u|i. when ettddvolv it dartad away, and die- 
ap[i«anr^l iu u bole oil tbe euce of Che duuc. It wa> a 
liuLRl. yeUuw, like the MUid. How did tli« creatnre 
live r IHd it eat notliin^* l>id it never want a drop 
of wab'r to drink T . . . Yollda«h fthe dn){> kept 
doM to the tank*, in whirh he eould liear thu lajit lew 
pta ck HMI drop* i>^>la«hini; againiit the «til4«. nod whiriod 
ai^ bowldd. A\ believer wp stoppMl, une4<rtain vhlrh 
way totnni, \w yel|Mid and Miinatl at th«' tnnk*, ai^d 
•ctai«>h^l lit the KAiid, «■ If to ratnlnd n« ihar w.' lllu^l 
dl(f a well " 

ajolmamieil Hhafa raported thai even a; il-*- becinninK 
of the dayV itiarob tba ttUlielii refUH»>.| i<. move, and Ike 
had abaddon«d theoi to their fate 1 w«j) to blame 
for tlie locM of th«> iiUKMsent livea. ll was 1 who was 
answerable for every paiw of pain, every luomeut of 
a^ny, whtcb tlte men anXtb* anlnoLU of luy raravan 
■affarad. It weiffhrfl upon tny ennwiMiee like a oight- 



W>W TKllPBRATeilBS* 

By Prtjf. P. Carmodt. K.l.C . F.C.8. 

Lksb than two handre<l yeani a^** Ilt24\. when VaU 
miheit tried to produca low temperatumi by arttCj^nl 
uieans for lb* purpofw of placing the wro mark nti in, 
theruiouieler a» low down a* poMible, It U Mid itiat 1,^ 
fi'H inhi the ritit iit^coumion error of b<>u«ting that in 
oiii* o/uhi )>n_tihii»' a lower lenttNerature tlun Ik* h^^i 



■I'l 



oblAiuol hv iiiiiiii;; Mj 
A4(e tluTi 
pntlAr !« ; 

M>m« ajiii ull^ \|i_Mr'.-i 
but In iiuhn#«ju. Ill jv: 
extended tloii rl ■ - > 
their paul ihijM'Sft'rf 



i>^' HM<1 -.lit toj^ifther. Jji tfv»n 

kii: U-iU'" .'.^ul e^IM•(■l.d s .„ ^: 

■ pr.M- ■ .ad IS U-rir-.v.l I,!. 

Ii^- iUi\ ti.-lo.-u'iii*; h. ili.ii t^- 
1 ; liiuitji Aff »o rnhndi-TiUv 

.■liOH'i' i«. apt to i*. forj,-._,lt#t Hij.l 

aiht\ very <!inh-ii.t t.j r*9ii.j. 



SurcwHlirii; ui-neriiliorit< will -lu;!*- at <'iir fiilunv lo p|. 
teiul tlif [ire-^-til liiijii-' in thi- -nnit'^ii-. (UWf ilnki 
thom>of mir |imijTi*MBor>.. In hi'^ wildf-i ilrt'a-^nt- Fah- 
renheit miiKI h.xrdly have iu.iM-'H r.l i .. i: I 'lr,. 
year Hw"' M-u-nt l^t^. would havi- ^tmI.,.,! -Ih 
teii}jier.»l'ir>' h^low th« i*oili t (U' <■ v iilriti i . r. ..ir S ; 

iiB a vrry rr»-<Si Irtho- mh l».\ ••iiifJit 

The j'ublir have rt-er-nlls lit-anl t*o iniirh of t^ u 
jH'rutitrm in wmier^i'in with Ihi- i m j M-'fui-li. .n ,if ,ijf 
that Ji iwief »ur\*ey of (>ai-l work It. tM* 4irtTli..ii t^, 
not *.»il lo be of isiIerr'T. I' ti rt**.'or'l 'if (■<T>*.ifT,-; 
t tTort dthxmratfrd by failurve, but eVetituaJly revanlal 

hv Mi]o<*.-K- THn work i» not by any mwaiw otaocailk 
ntid the i>r.«HioAl AdrantaflBVtobadarlvadlNn ftwv 

hut iu their Infancy 

FHoDI CnoN i/V U>a' TS-MI'KU ^Tl RKA. 

For conveiiiencte «e may divide the luetbtxlk for (fn^ 
dttclntf <H>ld artififlialiy into three claaoes : 
1, Th*^ rapid wilutton of a i*oIid. 
* Till* rapid pvapt^ration of a vulutile lH|aul 
^, The rapid et[MUi«ion of a e\»oletl e4HU|treue<l cu. 
Kacli luethtHl lut> tulvanta^w^ iu'eiibar to lU^lt Tht 
nr»t rvHiuirett no plalMkrat*' nmehinery. but ii aMfaloah 
for luoderat^ly low temperatiir*'*- for a >h«trt ptriodef 
lime. The seei^id, by (be aid of aiitMratiia, manor 
leM rxpen»ive. can prtMliio* miHlerati* or very law 
|H>rntureii. Tl»e ihinl ean only t>*- tililiMHl Wttb MlD> 
plirat«d inachiurry, and i«> luunl ecunutuie fbriaadM^ 
atelv low teiuperatura for kmis perioda of ttet* 

The Anrt t» aoomionJy known aa tha t atO n d «f 
- ' f re^'f liitr ndxttrrpe,* and tha thM la anwriatod In tbr 
popular mind with ntfrlireratinie or cold atora0» PMibi. 
The leoMiil han niren-i^l no tK)|mlar name, Indanl, 
It In leii» ifeneralW known. Although to it w« are in- 
debte<l mainly for the brilliant aoni«v«iu«nta wbhh.ia 
I8i5. an<l a«:aiit in 1^77 and 1801 afowi»ed Iba peNMnt 
efforts of •cientittc workeHk and aoluilnnted m ihepio* 
doction of oopfola of liquid air to the aalociiehmcat «l 
tiMjpinand pttMI& 
Tna flnrt w a th o d wa» ueed bv Fahranbeit aiid otlnr 
IBHl Tba beat raiDhii ob- 
F.)t; batthi»tn*- 



_ J* tb4> bnrricann and the vand iitoriu—kara. 
tha Mask itonu, Tha fColji« that daywas f«ar- 
fol: tlwr knaw not whl«h way to tnka^ Thay luiwt 
Htlak tocMbar« aloaOi nan and aalniali In a boaeb. 
3folbliff mm lo bo banrd bat thattraivn whinlnir and 
. » Pgrbaptnwaitblaawteioand 



wptm Ckt imnginallon of Haroo I'oi< . 

whaa ha i w olfc ^ Bfon In tha dnftiMO onn haari tbrw^ 
mlhilnat AniMMMilniayiMihna hoar tba Kiand 
or a vnrMy «f hualeal ludrnnMnta, and aUlt naca ecMQ 
monly tliaanand of drnma" 

ThMW w««» two tumblerfulii of waAar left In one of 
lha nitchem Th**y Itatt glv«n to the cavvl* atl tUv 
bread thay had. Ulaiu llai aauirht YoUehl. th« fculde, 
wtth hU bade to bin aomradca aiMl the (iltcher nt his 
luoatlL He had drank half of what ttwre wa^, leavtug 
about oiie-thlnlof a pint for all the of bent : 

**] dra£K*^l niyself on. a few utetw farther; then I 
fell anLu. 1 »emabled up, retried on. and ouei* more 
fell. 1 ooold no looaer bear the brllit of the ramclji. 
. . . . With gnu difleohy, Ulam hel[Mnc UMt, I 
ecramblod to tha while eamer* ba^^k. but he refUMtd to 
riMt, Mohaumieil Shnh wan dnhrloaih hMl^llW ^" 
himnelf, w^piufc, hAbbtine. playiniir with UO aan<l. 
letrlneit run beiwe^^n hi* rtn(r»«rn," 

At fa»t the horiioii mhitweil a blai-k bordt!>r. Wlia*. 
joy) what joy! ll wait the fure«t that bcfrdervHl the 
bank of KhotAtt dtirU ' Tlifu Iltey enleretl theihiok. 
coutinuouM m'jh.xU 

" Kor weekj •■ in 
by iiM'hf^. throiii^ii tii 
iili'l ijoU * Ail uroij; 



'lr.i„vinj^ our'«*'lv4'», dyintf 
, u: thi «-hail.iw>.if il.-Ji't.'i 
hf*- Kinl j«j/fi;ii; riiiM ih*. 
f.in;;it.lj of hir't«- rh<' fM-rr.r '.--i tin- •vr«nl<' i^rt-fn lt•u^♦•^ 
itf *'Vfry tint, ri fft^liiit^; »|.ioii ihkI ovt-r rh. rv. iiniou^ 
rhf h'>«.-_\ jiiit-mn-lf '-i thf 'orcKi. ii.iiiHUfrablt' ti|Kior 
of u;hl iitiittitti-— r ifcCtT-, (Aolsff.. .h'tT. f ir-', iiiiTea>|ie«, 
L'iu.i41t,-». hrtrts». Tii*? air aiin- with flie-i and 

luxlKeii : iMtetle* went whi]:7.it.i; piL.-t u-.. ftwift luiArrovrii, 
il>elr nin)C*< humminf; like thi- a<<t.-> of ait ortpan , and 
Ml'" nortitftir "'•nj-'w *'f binih fonii t'li-ry i-r^fii-h " 

Hill I t:t* ri^ tT — >» h--r*- wn" t IimI 
of hi:-:i**» iin-i rt't'-l- . ii foj j.vr 



I'h. 



-In 



wiini luv a<Tof-A ii.:h'e|i ho_i 
w)|il li'-iclt, ^^l\r^U-,] t.y r hi- 
Anil , Sv4Ti Ih'tlta hi 

*i 1 i-i/th,- hnnk . f l:rt:. 



L'kel 

hloWM .I'.vm: I.v the 
th'- .ir> nv.-r ii.rl. A 
iiproiit'h <ff iiMTi tlf'w lip 
1 II »)i|ii."':i, iiriil Ihf'ji hi' 
i.n.lof frr-h •^■fil wiit*'-r' 



According lo the I'rencli garden mu^faxJne I,.a 
,lar<liii. the Itortrnvta eaii be uuub* to have blue flow 
er* by ni>lik^ fertilu,rr> i^>iiipo**Nl of equal^iart^ of heath | 



I er* by UKlikff fertilu*>r> 4*r»iiipo»*Nj of equal iiart^ ol 
iwhev« that tbe travt4er|jiMw(d, ooalchiderf, and va««taWa mould.. 



enMChntntam pravioaB to 
tainvd ntvar axotfdad — Oir C, . . 

peratnra waa snfldwit to oonvart a ffraat many Ui|ut^ 
Inio tolkb and n faw pHNi tIi,, aulpbar diooda 
ehtortoaw and aininonbL lain mnildn TImm laMfeli m 
lo the hiavltabla eonahMton ibnt mMda, HqaMi, mi 
saaM vara bal dtftannt Jbnnnnf uattirtiinNitbvbhb 
aadb htodof wrtmnaiM mM ho ngdo tn poit tar ibt 
addiUonnrwifthdinanI ot ham. Wnlar. ibrUM. 
CTMiM ba oonvartad Into aalM lea by tha wItbdvaMUd ■! 
beat or into tha jpM called itaam by tba addlUaa el 
heat . and it wan held that evary known aabitaiiai 
wnnid behaw eiiuilariy. If hcatMl or iMxi3«d eaSletentljr. 
Aoconllnicly,. efforte ware mad** to redncw kssm M 
liH)uld« and than to eoli«W l>y ooohnie theiu ; and ihb 
was tbe iikain oblect lo vt^w In all the eiperlniecit* ■ 
mmnectiun with low tentperaturee. X» tone af> <r4)ly ttw 
ftret nietbod was employed, tbe Uqaeiaetlob of gun 
waa liiaiiad to tba thMa ntanvo nainnl 

PAKAiiiATla wont wm rawMvuB. 

In tHSn FaradAy NOAneedecl, bv meaiu <if prvMon* 
a]on«>. iu iHpiflfjringc a lane* number o/ traM« : ncni :t, 
IrH^, liy o«>nihiniii|r prnnftiint and Mdd. he hUeiH>*<ileil ^ 
liM|Mefyliiir all ete*pt *u, vl/ . nxysp-n, hydroteeii. nitri:' 
KTij. nllrlo<n^^le. earhon iitohmide. and uian>)i trA> 1- 
hU eipvriment* h* h^t njiwle ijh*. of 'rft'iiui: inlxlii-'*'^. 
but HUbMHiueiitly b'.' nlihie^i tl *' v>t> ihm)*- (it 

Thirlorier in IH36. «lio li'jufn^^i ■*;ir " .1] 11' ari ,1 uiuSt 
l^iHit firetMure iu an iipj.wiralua cMtuftirui-ieti ^l^ inL»ii'« 
the *a3ue priiicjitU* ita the npjjar.itii-' iiNT'l ti) Kar- 

aii.w ill l^-'j;!- Thirlorier nijonrd rliat Ihjiji.t rjirltonle 
aPitJ, or thi^ wilid rartf"ttiiL' acid iwhinh lir ob 
tained^ tnlx^l with ether i;uve oij rajiid i»vrtpom(i';^i 
a temperature of — KKt t i— y > and by (r 
iijf^n- F»r»dftV prodiien^d « t-uiperar ur*- -if - it" 
I -I't- f-' I Thin *«H (■ U-h»y* the rl r.>nlt.r 
fjip '.il w Ml fre*-/,!!!!; tiiixt'irr-" I'arai.luy's ni«;ri: i ' 
rewafirh^"- |irt.i>ed t.>evo[i-l douhl Iliiit all i^i:^ i- ninl 
Im. hqii-'UeJ t.r eoi 1. 

Hc'.Dud the narrow liljiil-i of >f-ieiitlrii' rireli-?. (^J 
lif-Ie wa..* ituowii of thi-M' reMi't..*, Ihlt la ii' ttif 

I:iterjiationi\l l"\liihiti.-i:i, '■jirrt' fthihjt.tl a riiii'.'li iii*" 
fop tJie laiiiiiifai'turr i/t wv. ntvi jjutilit- .-ilttai *.. 'ij •** 
liriiwii If t^ie pTaetii'jul uiihty vt thi^f r>->f-j)fi-h.-» ±Ut* 
|:>w it'in]H'riif til-*'* 'I'ht' etiUl In 1 'arn V ii.iu-hine an* 
pnnlni-tHl l'> the ri*piO evaporation of iinu'-riril alB* 
tiiotiiii , and to tlii^day in made by tiiiit lu^rn. 

l-'«n»day*B rvwrtl of if*4-5 waa not iiurpAi»eil unlit l'*'^-. 
vheii Natt^rvr. by tbe t* va|>orati<»n of a mixtdre nt 
n-{uii) eartKin diaulpbide and liqueQml nltrtiiu oxidr, 
reiirhed il t/ tu[»eraturei of —140° C. {—HO F.) 

ril l Ki i.tf^t KriKr* aik. oxtokn. axu nvi>noo«*- 

I'p to th» titue (he luaehiikery need was not f4 ^^••Ty 
complicated or ex|)«>nsive deacription : and it vra* U-^ 
M«en that future buikmwii depimoed on iiuproveii am^i 
ratUH. Workintr on tbeae lineii, l*i<!tw and r'Aiilri-'t 
independently di'viMtd new iuaehini>ry. and ainit*! 
ultaiH'ounly »ueee««deit in !H77 in llqu^tfyin^c ^iiyt'en, 
and hydroif«<ii aiid in *<hnwiQfr now' the reiualnitv 
(TAMeHivHtUl be llqueflint. 

But they did l»ot nuceeitd in ooMevtiui; any rrjiutd'nt 
ble (piautity of Cheee nam Ky further iuiproveiiiifni^ 
in iiiMcbmery. DhaewHti in leKji colU'Ct«H] tlnuld njr*ii<i 
niyifen in aiir tlesiml quantity, anti not only llqueflei 
but Kolidifltnl nitrviirnn, rjir1>nn nuuM>xide, uiairh pa*, 
nnd nitrie oxide. Tn him twlontcw th*» further rredit «'l 
having InwertHl the record to — JSTi r. i --;i7S K i, ttoe 

• rtH Hntteh «Hl li9ln«M iMtgiM. 
t Tht jiUMll ■mnl etM ue ibe mtUt't imtan W -ir r. 
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la««* knowB op to thai tlow. Mn Ihf >» hi» tor 
tlMT lowcNd It ewtaloly to -MT a (—Mr F.^ and 

■iMMtocitaiDir to-m'a (— lit' va wUtbiiiMit* 

Mr dMiMs Craai —an* C, ta* •btaliiM mm at taa- 
pmtaifc Pp to tba |>nMnt(iaM) thi* h tfaa lovoA 

Dtviir. wfoblawikf, and oUwn faiiT« don* «x«ffll«nt 
«orktaa«v1«[nirn«w«ppftmtiin; hut for tb« appllcA- 
tlon <kf prtncfplffK f?redtt Min^t *oh>lv t>e fflr«n to 
ffW^ur 10 IM!^ ADd Pict^ And CfLlllftel In l>t77. 

kwUl Im neoeiaary to add h few wurds about th« 
^Afaitttiil»a«ro of tecopentturv. wliR'h )KRit»et»m us iu.vhiIo 
Ui allneUmi for coUl pn>duotfr» ai> the North iVIe dues 
for explorprx. It tiAH bcvu already Ktatrd 0 at the 
prinriplc and imiiicdiAtti objmt in obtainlo^ I' w t«iu- 
pprntnm vt^m thn con^'«n»>on of giuu^ into hqni^U. It 
FiJui Ji'tic boen ohnofTiHi that boat MpRntl** iiud 
I'liiitr^otB all *ulwt«ncp#. whetli^r *ol(d*^ lii-jii-ilf;. or 
tTiuiett ; but with tl^e latter the rate of *miun*inti ftml 

txjutraciioii vwAH liiiiL-li l^rt^'r, Mini t*> uriiforiiL rh;kC tilt.' 
wtfll lumwn Iaw : (Jaot^'t fipiiti;! <>r cnutrnc't ||, of thrir 
rotanwf at 0 C fur ■"t^-h " ritt_» <jr fAli of : tma pnt 
uitil^Atfvl aiiilu-H* -l II ill ■ :l1i'.i.I.iUi>ii!( o:>uii<Tl<'.i with 

\h nlwtTvation «howii that jifiw^'ii on <wTUrnj 

•xhibitcii A ti'iuJeiiry to bpcmuf hqm.lx, ir wn.*. 
a>u<uni*'d ttiAt all irnxw niiw.t hqnffy .f -unhnently 
ctwkleni. ami thai, tf tbe aborv law '-•■r*' fi.rrwt. no 
ip\t* cuu Id exist aa a Ra** at a teiu|*friitiin- <ir — J73 t\ 
Allhou^h otti«r re4«arche« have vliMuti i^mt iriiM^t ilo 
ni>t ubnr thss law at t«uipenilureii ttp)iri<^ljuii; thiit 
jit wliieii thry become lM|uids, **xpi'riuM'nt*TM hi%v.- 
iK'vrr ri-Ajtrsl in tlirir rndcuivoTii to approorb n«iar*T 
juiil iicarpr t}ii* ahwihitfl lero of t*^i[i]>rrntnrr. Wtth 
the »*iti*^-|iclnn of thr m-wly tiiMVirt'r..! ^r^-u h<>lliim, 
mII knuv.u pvH's hiiVf hwn ii^in.'rt.'it Ai', h^UiK mainly 
a mixture of twu t.'A>-Hv— riiti.ia^M an-l •■tyi>'n — oould 
patiUy be liqiieflc^l. iv --^m ^ ibi- mt^th-**! for IKjuefy- 
iiiK; itii srparate 04-<nH[il>if(i!* was dii»cuvere<d. 

Th« dfttaiSs of th"* ri:e'.h'"ln ci:ipl'Kv**d iu produciur 
the fonvnri^r ii^tntiifibiii;; rcM:! i - :ir ■ i i ,rvi»Iii of patintt 
plnililirii: and uivi'nl;v«» rrf-: At thli tima 

wliflia trtf^tina inixtnn-* wf-m \iu- id^v Uuown itiAans nf 
pn^lurlntc cold, thv' f tllnwirij; nmy bo tftk-^ii a* typbeal 

— 33 by diMoUlnfir cvMumon »alt tti naov. 

— 46^ <-*. by dtM^>lvfii|^ cauntio polaah iu suow. 

— 50' C bv addiuK o^oled dilute huI)>burio acid to 
an our or by dlMOlviug calciL' chloride in ice. 

In all tbe above comm the cbeiuicahi rmphkyrd Ah 
Rorh watfir rapidly fmin (he iidow or lot, fuiiiiiinfi; t]wr.\ 
to KquAfy in a vharter tiinn tha.n tbvy would ordirmrily 

Bxperira^ikt had rep««t«<1ly »howD (h»t rapid llque- 
ftelioa of fttnlid WM alwavft aMoiopaaled by the pro- 
dnalkm of ookl ; And a k>iiK liitt or fMMiBf mlxiunw 
may Im Haand in any l«xt book of ehamianl phyiini or 
in any •ooyvlopoiiia. A familiar example of tlivir 
utility )■ Maa In tba houMBhold toa eroani makinfc ma 
otaloaa, wbich an» all warkad on tbia principle 

A familiar Inntanrw of ifaa taoood prindpU Is tb« 
•OOUnic of vat»T by ItJt own •raponUhM thfOttgh por- 
0(M >ar» or ordinary bottlM MUTOondad with a danp, 
wMh. On hot daya (be evaporacloo of tbe waioroii 
tiia ottUlda of the |ar !• tu rapid Uiat th» eonleuU ftt« 
«Oolad aaveraldeirraea balow Uie atUMMpberic ta«i|Mf»* 
tan^t Bat aidtnary water araporatca loo alowly, and 
mon voMla Itqaida ara clKwva i n al«Mi. Sinoa Fbra* 
Una «• ova all our n n eovmm to rariom appMca- 
tiiMM of tbU priiMlpIg; Tb* mat ad Tan tag» po mrmt i 
Iht tbto prinolpla, and hi wbieb It chlally dllfan from 
CMOtlMff% it that II adnil* of belDf appilad in tu«oM 
•ivo Mtmm We begia wllh an oaillr llqMAablo gas. 
mod ntlBie the liquid pradMAid imii tha UqattaMtm 
of a oaa llquef yinr at a tonvar tataparatura Thia in 
tnm liqurflM auatber, and oar oold pradaatlon ia only 
lluitad by tb» noiabar of oaaM and Ibo dllBcnlty of 
laalntaioiojr tbain at tha Inw tampanrturas at wbtrh 
Ibey llqnafy. Tha temnarmtora at whiob a llqoaAad 
caa beeoioat raoonvartm into vapor, or. In other worda. 
fta bollinir point. U an Index of the d^ffrae of eold It la 
oapabl« uf produ«in|( : for. a# lotifr aa any liquid re- 
maiuM while beiii|r couvertrd into a icati, the leiu |w ra- 
ta rc uf that Uquid never riiieH abovi- its bailiiM( (luiut. 
\ |claor<f at the followiu(( table of boiling P"int« will 
ithow what temperature each li<]uid will prudaoe when 
avaporattn^i nntlwr ordinary atiuosphrric eondition*. 

TABUt or BilIt,tM4 rfMNT< UK 1.1(^1 KKIKIt IIA'<KK. 

<At ordlnar} atouphork prawure.) 

SolphnrdloaMa...., - lo 

(3hMiM> — ;« 

AOMMNila • «»k — »4 

8ttl|ilor«t«.l hydroBM.,,* — 63 

QM«m dioxida • — 7A 

miWM ttilte — 

IftliyltBOa ^'los 

Jflfenff OSldlOa ••••••• ■«■«•* ft* ••■■■•*4a«*»a 

MmligM ...» -IM 

Oiytiw.,. — la 

Al|(Mlilva 

Oarboii SMOofeUiw************!****** *«* 

Air -IM 

JtilKHPfli , — IM 

!!) dnj(fvii ... 'i^^ 

Thpxi* t)'hiiijK jM-iitit* «r<* tlrf iiijighl 1eiii|>»'rjit'in-t 
ijurUt^ vp* ^tltlltlr^m^ r s ajwjral N 'li ; Ijrit if i\\f rj'.f "t 
evatK'rftn"ti be linTL^a-ii'tl iirl:lK'iiill\ by rviiiovir);.' t Iu* 
atmwplwrlo i»r»-sMiri\ a uiiicil Jawer tt»at)«rmture is 
rofri^li^ml. II;w-r*>riiri^ th«> rv-*|>oratUm of a lu|nid in 
cbi* tuetliuil |irvM)iii*t>r4 t):p muup a« hantraking 

lh« aolotioii ul s tiuliil in (h« iiMtthni) of freoihiK iui>- 
larm. 

It can now be eAaily andrrat'^Hi liow tu luakt; lue of 
Ihii ni«thod in lucceainvf* atMsr%. We begin, my, with 
a frv*fin(f inixttirn oApablct of rwwhlnfr — W C Thia 
liquen<?« tht* thrt*^ ftv*^ At thi> haiul of the llit. We 
prrfcrably oniit cinurine froin farther eipwiment nn 
•ceonnK^ Ita action un tbe luetftl ani] waahers of idk 
ebiawry. aiul, by ciHwiiaK HoJphur dioxidt- and oauaing 
ItloavafntaltnuidlrinaBMliaiutail vaateUaaa pro- 

mlH to Hqaalr awlHia dbsU* WM thai KM tiai been 
f In ITM D«. CaUto anoor«df<l fei f l ea llin "alcff bf t«» «wn «<ra|Hia- 




digMIr oorupreved. Wilb HqaU 
teuoantare of —18* O. la tbova oo 
Miiliiii tat kk an ailiiairiil vaiii 

Cilb t» — tio^ O. Thit tMBMMMM lim 
asida and etbrlrae. praaara Mlig Id all 
vban neevMary, Liquid allBtia a^de mixed with 
earbon di>nlphidiT i^vea, oo alUlaT avapontion. a 
teiuparaturuot -140 ; andUqaldathjrIaoaempnratinK j 
in vamio pmdiie** a tanpanlora of —110' C to — l?u ! 
C With thia wid proianire, air, oxTgra, and nitrogen 
can l» h<^u«'^l«^d ; and. flniilly by nionnii of liquid oxy 
H«i or air, we can iHiin ty liyilri.ti'" 

CONTRUiTrt or PICTTBT.H AXU VAKAOJtl'li WOHIL 

Faraday waa the fint to make uae of tbe great col^l 
prndnred by the ernporation of a liqueOiKl gaa, Pict^t 
till* tlr*t to u*-g\ auch iraaoa in aucree»iion, Paraday'H 
;»reH-nrH* rwt exo^d *> atnioepherea. Pfet«t'a 

cw.lfi.l il.jO. I ■aill>>t>'fB wi"r* about 300. Thr lalt«'rr<».ili'd 
tiifi cr.tii|irf*"«t'J [iri(jL-i]inlly by ita Ow«; Mui'lf-r: ex- , 
paini<-'Il llli.r.! UK-tljLuli. Hm-Il enonaoun pn^^Mjr.^ ita 
thijv i'!nT>l<iv(»-:t by rirf*'t atw! ('nillptrt r*Mi.nn>l lhi« 
use r.f »pri*mliy atrtMn; ap|uiraci]M, ami all .ri^Mutqiirnt 
I'Tpvriilii'rjrcr* liav^i (•n^l^'av^rl•li t.*t work with gTt>Atfr 
rdl^l Hl.d jirfwiir*!- To i'T|wriiiit*iir*'r* hu Iim'<| lU'ftt 
to |'l.-t.-t aij.l ( 'tiill.'tft hflons" tl\i> or..ilit of iIkvii-.-uk 
apiMtmtiiN ?iin.<ih.*. for fUtruit; thf l|ip:»'tl«'«l civ^*^ The 
?urr(iuiiiliiii; air ii a (lery fiiriiai*«^ lo ^utio* of thiiw 
iiqurtifU K;v*t^"i — it^ trmptTat ure iw?iiiir l-W to 'JtK' C. 
above that at whii'li llti'V Ixvil. I'rotii tiii-" attinmivhtsre, 
[f it l« iiiti*-n[JfM! to rn'-^frvr tt-t':ti a* ]iqIll<l^, fhov imi»t 
t)0 protfrtr-l t'V .n try; . '>in.' -llviTsi of Ilotl c^ntfllr'tllit^ 
t|iiv<tntii'»^« iii.il -h- ^'^■.f i.i.n c.iri iurtor*. jiro tilp itipl I<1 - 
tliioMtH'l vt ^ ['I >■ ■ii: IT r.- tiii'it^ niiit-r l'<*- t.iirn»uh*letl 
by tit-''- 'If f: I." t I . '^ . 111 the folio mr.^; r\rran^efDent 
allows I,i_i.» tl.i- .lil.i': v...(-i'. i* k.*'pt MlfTli'iMl.tly cold : 

Air surruuiidiiiK ouler receptacle, about Ii C 



kaTa had al llieir diapoaal onl; apixoit- 

AZBfaa. Wbo taaa told ibam tlx Dumber o( bx- 
- - - and of ClMMl AMMf thm 



have tbar aonotad tba 100.000.000 of mto that I her eet 
dovn lo tbie eomtry T It mar be aaejr to And nat. at 
Inat withia eeTefal nillinna, the popniaiion of Hrltiah 



India, bat to do the wrae for Central Aata la qolte a 
<lifr«rent matter. Miliaria !• alinnet in tlip aante «ate- 
fOT\\ and aa fiir I'liina, il mfUcee Ui ittanc«< nl tlie dif- 
lervnt eatliuatM of bcr iKiiiulnllun l» find varialioua of 
nearly IW.OOn.OOn North AUK-rlm liaa ntcular ata 
tiatica, bat It ie not tike aaue tu S<.>^tth America, wlwrr 
perpetual revolutiotuk, whielt interfere with Itie eeo' 
uoiuic development of the oontitient, kiare the aanie 
rlTect on the atatiatice of nopalatioii. 

"Thu being petabliahea a* a neeMaary preumble. let 
u» i>iainlne acme of the rtatlitlaa given iiy iliiTereat 



Malte Urun— 1810... 

liaml-ISli ,..,».,.., 

HoeiAbW BiblAioaa-MH..... 

Balbi-ltIM 

Auiland— IIKV) 

rilelerifi— IWHi 

Uehiii and Wagoar— U71 

Levaaaeur— ISTH. 
Bebm and WagMf— IIM. . . .. 
i4eMMn^— 14W, . » . . . ^ • . . . 4 

Wmurwrna mtm-ym 

Bii^nate for 1" 



.....a... 



. SM.UIIO.0lM 
. Mr.lXrj.mil 

.i.non.tMii.ono 
. iw.nmi.iMi) 
H7i imii.iiiitt 
.i.'jki.ni».iiui» 

.1,881.000.000 
l.«W.«IOtOOO 
1,484.000,000 



.i,4H^IN^Idll 

,1.*«>,000,00» 



•■Till* iii^atilrit; I 

iui|.i»-.:ble • 



if tl;. 



Flnrt (oeteO llqald < 

ether ........•......«.«« — tlO 

l^rond liquid ethrlaiia, — IM 

Third liquid oxraennralr —itO to — IM 

Fourth (Innerl liquid oxygen or air. 

— ISO to — 

Kveu with thia protection there ia a good deal of loea 
by eTaparuUoii, but il ia poaaible to atore Uieui in thia 
way for a cnnaiderable time. 

Atthough the reaulta ao far obtained are only of 
'•:l.^ntlfl€ Intereet, they poeeeie enortimuN potential 
vnluea, and oommercial applieationa of tbein will oer- 
tainly follow. Liquid air mpoeially would find thou- 
aanda uf pnictlcal uaea. 

Tbe third method will only be referred to for the 
porpuae of iiuiludlag il with tbe others. Il la not in- 
tended bare to dial with tha aubjeot of mid atoragr 
ehamben for tha ednvayaiMa of laeat. fruit, etc., with 
wbieb thia method ia ptineipaJly eonnected. RefcrmMa 
lute iMoeaearlly boon nude to it under r^iletet'a pro- 
c«ae for Hqoe^ng gaaee, and ia ba banda it ha* ood- 
trtbated to aotae of thoaa artooWitaf Nmlti dtaa rl bed 
ehiaAy andcr the eeMMKl 
- it will be tbe 



bblof ra 

id. Wli vinr HloteMe 

by wblab baUua lUu follow 



!• n^rirf (i. tt'.nt it i» at prveent 
irn of III,, population of tlte 
i,'lobi'. even wilhiii I'Ml.tiKl. MHI, llir iliffrreot rati 

niati*^ tiial liav** lie^u i^iNt-o nhow how fr.itjile ta tlte 
baiMr on whifh niiiMt b«* built niiv iti. h let :ona drawn 
from thMt- ei,tin5at<-. Nt'v.-r!lH.U-*^. »,,ii, ilrtalinont 
baa ixuule tbe attiMiqil 

"Starting fwnu th.. ' ..'t I'l .i n i"^'.' tli,> |M~>pnlatlou 
of tha glnlxi wii» ],;i»j,n.<,,i!i,j ami that m IhWJ It had 
rlni'ii to i.4Ni,i:<ii.i:<.i. hi. tlnnrm out. t'llMigin with, iiu 
aiitiual itirreft*.^ o! |„.r o^ut In the Mine way he 
roiii'iu'Jc!! tKai in the populatioa Of thealoba will 
be 2.-4[m,o(iii.>Miii . r..i>;Ki,0(io.a(n in thafaarWM) iMHi' 
(HW.iXoj :ti i'M : iinirly S.oari,imii.<IIW In MB; and 91^ 
.W.UUO.OiiO in or in 40O yeara. 

" It ia enav to aee that this reaauniiiK ia liaaed whoNjr 
on the two eetiinaUia of 1883 and 1!*U0. Now we bava 
eeen bow atatiatif^a dtffnr. and ronM-qiiently how trlelu 
are tba lolerenc* inadi- (roio tt;piii l>.| ua make tha 
eaieulatUm for o>iri>>'lv» 'Avinc that id IVU tbe pop*, 
lattuo waa i.aou.ODO iwu. and in Ihim. aerenty yaafa 
later, 1,000,000.000. It followa that Ibe aiiDual laenaaa 
ia only 7,000.0001 or aereo ttotba of one |>er cent, yaafly. 
We aaa how far we are traul Ueo. Briahaant'a flcnnia, 
and I btiiera tbat be will flod it aa hard to conteet 
thia eetimate aa to prare tbe eiaataeai af hit own. 
Baridea, mm, having a wiiler baee, abouM have tha 



tbelataataUoUier gawa 

Wa oaa laadily eoneeire tbat tbl« brM resord uf auc 
- jaaea #«aB batan Inadeqeata Idea of tbe aataaJ amoani 
of awnc that baa been doaa io eonoeetiun with tbia 
fnbjait dorinfr tba paat 119 yaan. A nourd of the 
fallana wmilHrairtariilr oaanpy a moeh larger amuie, 
aadnli|lit|ito«»mliialMl*aatlv«. BatoflheCallnrai 
we haw mk W*«olr kBa« thut to pradoea than re- 
aulta leiaBaa nut ha aw T ia H iwIy probing Id tbii d>- 
re<~tinn aod In that, aod eomtaiitly otUlElogpaat eae- 
•-sM-« an >tepf>liig atoiMa lo fotore trhimpha Paraday'i 
iMiiit glaet inbae ngBaatad a atroDger apparatiu to 
Tbirlorier, and ThMotict'i UtniaAad oailmiia gaa 
proved a oaafal tool in BhnuiayV handi. Plolat and 
Callleiet In thair tarn owa ntiab ta Aodfowa far bia 
dlaoovertoa li> critical Itiaparalan^ tba llB»wMI|a of 
which enabled Ibem to avoid tba 
vented Fbiaday't aoiapleta neoiaa. 



Aaaordtny to the taw of Malthaa, 'when tbe popa* 
lalion ie not arreatad by any i>b«tacle, II duublea every 
twenly-flve yean, lo geometrical propurliuii.' Thia 
givea au aanwil inareaaa of 4 per rent., aod tbe Belgian 

"-•*'ner\l fttiilt tin per rent . pifoir. flirr>-fore. ahead of 

tile too celeiirated Kflgiisll fH'ultutllial . I,et IIM turn IIm* 

procaaa theutlMHr way about, and try lo And out, by 
the aid of thia prognaaton, in inverlMl order, witea lb* 
popalatlan of tba giobe ahanld bare started to have 
bMOMathaaaandarilltem in MSIl TIw naloDhrtloa 
it vaqr ^ifplik iIm* wa to do tritbt*tii|)^l*a 




18 THB WOUD HttAtlH« STAmVAVIOUt 

DiVKRS statictSriaiui are telllnff na that tha world « 
population la growiuff ao faat tlut in a few cnntarin 
tl»ere will not ^ food onough to >upport It. A HeliriAn 
rtalinticiafi, Ufn. HrUihnnnt, thinlw thin Urn*- 
eoDM in ](*«•■ th.Hti four hundred year*, lo I'uMn.in 
ftmnHUtiou of the Liternry l>iip<*>t), Ur Albert Hfil 
tjinilirr rt'view« 'h'- i5'_l,.'i;tn ^vtieral'it ancuiuenl* aiM 
fnnrhidt*)* that t:i-r-' tiu' maeh to fear, after jlII , 
but tt CAnitot h«i KiU'-l Uml hr in vrry reaHUriug, for hir 
merely pur* nff thr fvil lUiy, an<l titi!ii tfUx vi.* triii«t 
iu I'rovldeni'ir^ Siiy* I>r, IiAltAnilirr 

••The ei'i'tiuinl-t* rtit' Mtntihtti'iiuw nrv. tH'tcMiinu(C 
to cry nut in nlanii Thi-y cftlcuUt^ 'li*- |«>piiltith»n of 
thf i*i\rlli .^t ilifTerfiif e|»«>rhH, ilfdi) ct? t hf liiiitual iO- 
C-T*>0u»>, aiid, ^uj|i; un (ruiji 'hif. JlinJ hy a t-implr t-xaiu- 
pl« In proportion Ilir uuiiiii- r pfrw'iiH that Ihi- 
wortil iinould rontaiii iit a l.':v<':i ftUtire U.-itr. Thii 
done. th*y pHttiante thi' iimi of eruuiid n«ccitKary to 
aappijrt on» man. and unnii ara abU to aMUr» as that 
In four hundred y^arn tl»e population of the irlot>« wUI 
be BO ^lL•Il•^»' thitl tbe earth can no joiiir^r ti'Miriah [(« In 
iijih ' u-'i iui>l lliat huudrv^l- uf luiUii-nnof huiuaii b*- 
in^ iiiii^t iJii' >farly of litin^rr. Thrv iirvrrthrI«tM 
Jti-ii A fN)mvtii)n ti« tht!' nAd prcijihtp^y I'li thv tlinu^h* 
rhit th« imwM»rir< of M HtTth*-!-!! nifty hiiv^- <li*.iiv 
t'ff*;! hy that tiuK- 1\ tufHn-i of niHunractnrinir niitruiifrit 
cheoik'.Allyi Hre»<1. tii**ut. seKetabieo, will th-ri be o-nly 
a difrtuDt Uuuuor)'. aod a diiinar luonu will be tnn'I** up 
aoinewhat ae folluwn : A nuiall tablet uir ru|j;eiM>iiH 
matter, naatilleaof fatty toaterial, a UttLe lugar. aiid a 
bottl« of •oaanninfC— all pnra and frvw from luicrobca. 
And thaUa whanth* nonruhromt of man ii nn longvr 
a ttally pmhUnK when we ara oo longf>r forced to Mk 
humbly of (iod oar daily braad, the earth will become 
a vast frarden watered by subterranean streaiiM ralaed 
to t!ie Mtrfaee, and the htaman raaa will lire In tba 
Ji'i^^tiMary abandaiioe o>f tbe Qolden A^ 

' I^'t uji rapidly examio* thadlnra elnneola of thIt 
complex prooleni and aeo whathar aome of Ibem ara 
not MHitrary either U* \o§^e. or to fact. 

"Tha ftrst question tolia nnt \» that of tba praaant 
fliriire for t)>e popnlatlon of the g<lob« and Its annnal ^ 
inereaae daring the taat twenty-flre Taara. Thwa ata-k 
iiatlca« we ihould aay. axv far tron baliif oilolaJe Al- 
itboui^ idcalifU «( gmit aotfaorNy nm eonpUad 



bition of tba itloba AhoflSdliaSfboM^ I'moAT'^ 
'* Bnt. it wUl b« laid, you Haffot that tha law of tfal- 
thna haa to do whb aa nnanaitad puigf a s of popn- 
latlon, wbila wara, faminaa, and plaioaa uuft ba 
lakao Into aeoount. Asraad : but then, ilaaa tba 
world haa not chansad m tha nliit*t«enUi oantovy, tt 
laost ba admitted that tha eaiiia oaoaca tbat bava 
tarded the normal Inereaia ofjpopolathm will oontlaoo 
to act, aikd toueg:le«t tbalraOMlt iBonrevIiiualeaia to 
eotnrait an error. We altouM atvajPt take areoiint of 
olmar^-ed facta . we hIiouM admit that tlieee dire*M 
CAOJieM have ftxertixl their ratAfdlOf flMae in ftiicli wlaa 
thftl thf* period in which tha populatioo doublm, in* 
-^t^-s. t T beinis' tventv-flvD yearn, tii at Imut right tinie*' 
A' k'T'-T*. "T two hunarwJ veam. Hrthewune «er>e« of 
■ ■-\\r ikiiLiJiin. wt? pImiH fill if thut «t tup tM»^lnniiig of the 
^ 'lirLytirm era tlie |*»pnlnri'i:i ii' 'ti-^ ^.-ii-'f.ie- nboiikl Inave 
i..f, ij -.!.!>- '2.i»'i.l)iy'. w|„Mi h. . nhi.c to the omolal 
KCjiti».t:i-« (if the Krimau cl'Tj.iuI.s, 'lipir ■ ilv liad at thia 
tuiH- hihabitjintK. 

■■ t^ilPHt liitiJt of |K»|iillatii:iCi .jTt' ri il v: li 1^- i j i: est n inH of 

artthtue<k\ aJid to pon-i^ilt^r - li. t.i i-ttjjfjy vto uni*.! ttitfiv 
dun* another f»r('>r v. i ; >. > xr r- tii'i'- ih>a» not tveein to 
have been BUBiK-f-t"^! t>v ■ I m 4i- l,:itin »'frt'l''Tl>r-i«ii 

"Ths» factor divtue i'n*'. ulfrn-*- ; Hn-l to («• nfraid 
uf over [KJpulation to f-how ili^tru-t of l*r<Jvidenoe. 

"After tiaviiij; hhuwti by iiin r-tvlrii!ivlintiH that thepop- 
ulatM>n of tlw^ ijlobi* will be :^i,n>AW>t,iX>0 iij fmir nan- 
dr«Kl yaara, Hrti Hriahiiont Aska with anxH'ty hnw 
such a crowd cnn bp fi>»i 

•* Tlie f\t*'n. of tlie earth in.V." ixi»)jHK.^M|iiar*' kiJouit^tt^r*! 

[lltMlOD.iUMl «i|iii»ri- nill-^l froi;! ■.<*;!■ !i ".v,. fr.ii^t M|brr»Ct 
;i:it.lH)«XIMJ<) I IH.O(KI.(MHI !m-i;ir- III—- r r 'li^ <^f thf 

t^'t'uri It itouiil not be eia*'( ''■•r-wy. ho»*evi*r. that 
I hiH linmi'UM- 4iajtntlly of Wii?fr i^ ur-eie-"* i" ih^- li-jiuan 
rHC**, ftiiit It Mi-mn, in fact. ii» -.t im.l hii l pliwcU on tbe 
eartli tliin iiif \ii.simsttbl»* niiui' of nittntivr n:>at«iriaJ to 
hupply wbrtt The- fi-\l i-un^M4 fiirninh Thr aea i* an 
^ullIlrIi^L• purvt^y.ir, whfii:-!' - iir tl^iu-nn.'n can draw 
largely without exhau5lHi^ caiinoc fxelnde tt, 

therefore, in evaloatini; luan'n t<XM( Hnpply. 

"There remains IS.SOO.OHatiO'l hectare*. r38.:wn,0CKl.0Oi> 
Rrre*l nf mntinenta. from which we must take unrtB 
n^eiuATtly nnrnltlvated. aueh aa the polar reyrlona, nigb 
mountain ehalna. apaoe oconpi4Ml bv dwellinga, etr. 
We rball tba* hare at o<ir dlsimMU not more thaa 
^jmMjW htataiee [4.dui».00i>.(mn» utrv*] of Und on 
wbMi food may be gro«u. Thin being ttremiM>d, we 
laayeount a haotara of land [317 acres] aa able to 
nonrish thn»« panooi at moaC, aa iu Helgiam. Tbe 
3a000,00l>.000 baetana wID than feed only ttkOitt,O0d.0dO in- 
babttanta— a flgnre which, aceonliug to the gimifal^ 
•Utlvtloa. will ba rMched in IT* vam 

An old Prtooh prorarba raadariDg In ra«tto fadi- 
loo a baaytUal paMa^aof fiarlptorv, rans tbur: ' When 
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(Mi CAU*':-' All as» In Ih* Imrii. bi' lUAktt* h thbitbi fffow 
for it.' If (I(h1. who tAk<-(t carr uT tlit* tU*\*»t Titnl. 
dofw not nilow u liuir nf «>ur Im-h^In to fsJI wlthixit HIn 
oonM>nt. why »)h>iiIi1 lie* nhntuliui un to tlii> (trriltle 
fjtti* prmJiftttl by Mtiitivitciiuw who 4)u nut take Hitu 
Into thrir rukiilutinns r 

** rtiic wn itiiky attiirk thiwp »tAtUtirnl U*rmn( inori* 
dlr(>ctlT. Pirftt, till* ittAlbtu-iiUk*- tJiki> noArcoiint of th» 
ImtiKiniH) i<iirfAn> of th« aihI itx iiriHlurr* -th<t ftr«>l 
important itiiil»«(oi). How iiMiiy ptnipt^ hvo whnlly 
U|KHi tUf Ulilirritm. au<t what "hull (»ivv«>iii mmu froiu 
(lohtis with 1li<* uMfUi wtuit Uv luw nirrady <|i>ti* with 
thr rivrn*. aitd riiltiriit** Ih** iiniiu-u^tr rxti*nl>< whtrrr 
hiiiiutiiity will alv»y« (linl whrmwiih U> naiiiiry hiiri- 
fgnr y Thi^t, ti^i, I'^irnlAlioikit Ihum'i] on ardiiiitry arri- 
rultiire nr** in rriH»r, for Int4<ti)>ivi' ruhun* lias scarorly 
b^ilit to l«» fffiH'iioMl. Jtinl wi> hav^ smtt prvncrww to 
luake ill tiM' way of cau**lii)c the nurth to yi«iUl an inurr 

llMtt) "h** «|o«'*. , . . 

"t'iimJIy. and ihix IahI runtH-tlon In aJI-f>ufflrii<4it — 
UimI lit iiiaNirr of lifiruiid deach. . . . Let ih)( tttAttA- 
tivn appal un. lii llu* i-Arly ilays uf tlit* world iUnX 
said, ' Ini'ri'ihm* and multiply,' . . . aiul Uua in Hiii 
|>nwt>r tlw* nirnn« uowlliil for ijriviD^ to all Hia cbiklrvu 
t\w\T daily hraail." 

THE Hn.NKV BEB. 

Thk Hnit'Nl Htntm IVpantiifiit of Ajrrinilttin* pub 
liiihir* aij Miti^iv<tintf {NuuphlH rtititlcti ** Thp Il4»ni<v 
a Manual n( Iii«tniPiion in Apiriiltiiri'." liy Fnuik 
iVntoti. M S, It iH |iuhlblitMl ti* Itiilh-cin N'n.'l in th4> 
«**rl»*Mi»< th** Dtvi-tiin KiiTiiiii<iU>tfy. and thrsHitch th<» 
Oikiirtcvy of Chf d)*|Nir(hi>'iit Wf arc enab^l to prttwiit 
lh«* folhjwini; U%cl» and iltii«rrntUMi». 

The obj««t uf th« puuiphl**! b to iciv« In ptalu 



I hbf inatr« but odcv*. flyitiir fmui tlw hiv« to tnert the 

I droDe — llip luatr be*— hiifh In Ih* air, whro flr*» lo 
nine day* old pr^ikcrully, although tbiit tioMi varitHi. 
St?tuii)al llaid ftiiflirii>iil to impri'^natf* tint f^'ratl^r nuin 
Ut nf ivvr* will d^^imiiit durinif t)io urxC two or 
thn!« y«*ani lunnM'tiiuM •>vt>n four or Art* y^Araj uctoriHl 
at tho ttiti«> of uuitiiiK in a kat— th^ ft|M*ri'iuiilMH-«. ojM'n- 
inK into tUi* orldnct or t-ttit pa^^-MC^. Th^ tpi^n iH*i>utii 
t(» Im> ahli* lo oiMiirttl lhl9 o|M'iitnu m) tL*> in rf'rtllii;^ ^ttft* 
or not a' hbi? wIIIh at th<> time **( d**|KH<litnic th^ni. If 
f«'rrlll/4'd. thry dt'tvlup into worken ^h* ipkei-nK. aror^nl- 
iiilC !u Ihf charaot*-r of t\w focnl Kiveii. thn fcixe and 
oliaitr of Ihrrwll. Hr. ; if uufertilizi'*!. into druuen. The 
qtit*ifi'< lifi* may r-xtciid nv«*T a jirriiMi of foot or five 
ymix but thrm* yrarii )« i|iiiti> a* lonf; ajt any ipir^n 
on^ht to Im k*'[^, utd*4« a (MU'tintlarly valuable oni» 
fur hrHtHllnic pnr|MtM*» nn«l not <>a»y 1on*|<lar«'. Indmml, 
If full ail^rantM^o ht> iaki*n of her layini; powenn. it w(|t 
rart-ly Ikf fnuud prorttabli* lo retain a t|u«t*4i Jonicvr 
than two yean«. 

V\fm th** wurkT**. whieb are undeve^jped feiualed. 

I d4*vnlir*>ii all lUc lii>Mir uf KalhrriitK h<Mtey. pollen, nru- 
|>oliii, and brin^eittc waiter. MHrn'tinfl: wax. builiiiug 

'ooinlift. Mopping up rrrvirr* in tlM* nive, numinir thr 

It>fnod, an>l drfitrtdnitC the hiroii. To enatilii thiin to do 
all t)kl* thfv aro fnrntuhtit with hiehly i>p(>riaUxit| 
origan*. Tbtw will Ih* nmri* fully refprri**! tn in rem 
nri'tioii with the dt'**cripi|(»ii of the prvHlnct^ ica(h)>'riH:l 
.and preiHirrtl by the wnrkent. 

I Thr dninrc*. a»ide frxnu ccHitributin(( i*oai«what to 
thrprufrnl wannth nf the hive nerrwiary to the cle- 
r«>|(»pi]U'tit of the brtM>«l, >eein (o lutre nu other ofDre 
hut that coniierted with renrmlurtinn. In the wild 
(•lAt#i*iilon>ett nf Ihw^ art* widely veparatetl, twiutf Incatetl 
whxfevor th4« KwaruiH etuinpA to haro fmind hollow 
tre<« or rock c»vttUi«. Ht>iMw the priMiuotfon of loanr 




FiH« I TO IV.~Ht>Mn;' BKER 

L Wf*krT, famlukii laritHy uf Afik UiillUIca - t«k« Mburtl mitt. )L litAat litAwy Uw.- ut llwt iMlMiApM 
iter. 4. IhYaf. CWkilM vanfl? <4 A(iw nwlUOra' t«k» iiiterml »itm- ifawn. (.VnMu *»nrtj of 



latiffttiMev tliM> Idfiirutation neetleil by one wIh> enirHl^•« 
in hw keepluir primurilv for prx>IU. but it Iti of irr«*at 
iwieuliflc in(rre-i| tv* wfll, ami it i-i more particrularlv thi« 
M>eiiiin of the tiubject with whifh we will «leuL There 
arit itfvrral vnri«*(ie^ of tht* ftuHiey ber and the com 
iUiinK«t ot all i* the i;iHuti»oii hun or honey U-e lApis 
lni-ll>t)>'mt. wlufU wiL» iiii|»>>rt(M| to thi* wMiutry *oiiie 
lltne hi the •fventwnlh eeuturv. and in «4>w witlely 
nprvwl fr^rtii th** AtUutic lo the iWille, S*'%'eral 4Hher 
tivv^ have U*^ni t>rou^lit berf. in4'ttidi»ic lb«^ ItiiJuiii, 
kioptiaiL <-Iyprian. Syruiu. Palestine. ('arnmUin, and 
Ih«* Tmiitbtn' < U the-** the hr>»wn or l German, the Ital- 
ian. auiL, in a fe a- eJtw. r Im> ( *i%rni(»lan bers. are itrotiahly 
the 4»iilv race* etj!.liiiir pure in ih« (Tnite^l Slat4*«. tlf 
cnh.'nt (laviuif hiiMi lu irv 4*r U'k* hyhrldlXMl with the 
brown ramr 4>r ituioiit* Itwuk^elvev. or their eultiriitiMii 
hat lMH»n d(i*ennlhiui*tl. The lirat flre euffTifcViii>r«i 
iili<»w the several vtirteiien 4»f ttMt honity bee. Our xixlh 
euKTavtiiir HhoWH ih«> w«»rk4tr ovlln of th« iroumion 
liuiiey bev. 

Kaeli iMiluiky <*1 iuf* in ico4m1 ennditiou at tlie ci|>i>niui; 
of th«* M*«jion iNiiitaiii" a layhitc 4|U4Hin and snuie thirty 
to lorly ituiUKMud wiirker Im>*^. or^ix to ei^it quartN by 
iii*iivtMr«mH>iit. hfsid>*i there »boulil U* fnur, flvn, or mit 
«u»ihT< rairly MtMfked with a d«v«k>p<tit; brood, with a 
ItucNl MUt^ily of hniicv nlKHkt theiu. I>roue>t may aln.* 

ErewMil. eVfii several hutnlreil In iiuiitlK'r. altJiuuifb it 
heller lu limit their pnMlurliua (o tele^letl hlv«^ 
iri]4ler normal eimdittniiti the ipie**ii Iny* all uf the 
nhieh nre de|Hitti1ed In |hc hivt*. tt»-tnK cafMible uf 
de|HMilititf. utider fuvnrahle cKU»4bli4Mf. ik» many ad 
four tkH>uiiaud nCiC) hi lw«iUy-four hour*. OrdJuarily 



tlrnnert ban been pmvldeil fur. mi yuuiiu 4|neefka flyinff 
4iut to iikale will not run tuu niaikv riskn frruu bin) juhI 
hiHtH't eiieiuied. t>toriiiis ete. Mating in the hire wouhl 
result in to4i (*oiiliiiui>uii in and-in breei)in|[, prndiie- 
iitK JuM uf vitp^ur. A* we find it arrani^l, the iniMt 
rifr4»niu« are the nHwt likely to reprodiiee their 
•jM'eiin. 

At the lime 4>f the que«>nV tuatiuic thepp are fn the 
hive neither prkt* nor vitniitf Inrvw fn>iu which lo rvar 
jiiuither «pi«i>ii : ihu", oliuuld fhe be lout, no niorr, 
ferttllzeil nift^ would l>e 4|e|He<iied, aiul. the old workeni 
irruduallv ilyhit; ofT withu4it beint; replawi] by yonnn 
nri***. the I'olony wnuKI U'Ctiiue exluirt in the rourwe 4»r 
a ffw tiHMilliti at immi, ur inei-t a itpMHlter fate thrniikch 
iutruilem. »uc*h as wax tiii«th Larvie. rni>tM>r tHfh. waK|iM, 
ft*- , wlkwb it* wejikniwA would prevent lu ret>elilu^ 
loujjer : •>r cnld 1* very likely fo Hniiih •^uoh a decJiuatrd 
colony, <9{>i*eially nn the Imi^iimj iiueenlesi^, ar« 

oni'aiiy and do luic rhi»>tt>r e«iiupaeilr. 

The luM^ uf imeeii!! vitiile flviiiK uut tu tuate t» ovt 
denlly <uie of ilie firovl«iiinii in nature to pmreut bee* 
fmiu tiMi KTMt uiiiltiplii-ation, foi were therw no «ueh 
rheeka. they wt>iikl kkiii lH>e>inw a pet*! In th« lan^l. On 
the ntlier 'hand. th» rl»k t4i th* 4|aoen I* not u*^ 
lewtly Increaaei). fur Hh« matw but unve durluft ber 
life. 

Polteti and honey fiinu the fuod uf huney iM^ti and 
their iJevelopinic brvHHK Itoth of the»e are plant pn>' 
diirtv whi4'h ar«*oitIy miMliQe^l smuewhiit by the manipu- 
lation to which they are aubjected by llie )M<eii and 
are then stores) in wax e('il». if not wanted fur imme- 
diate UMi. Po4hiii, tbe fcrtllixiug dost of floweca, h car- 



rl<*d home by like been in Htuall |kelletN held In liiAft- 
like ilepreMioiiA nn each of the hiwl leci«. Tt*f^ lia^ 
covering the wltole narface 4»f the bee'i uoi^ nrt nnt* 
4>r It^a MM-^ icejihlr in enabling Ibe bee lo iTAther |Wi||rn, 
but IlKMe on the under *ide 4>f the abdoniert arr nii«t 
Ukelv to fret well i)ii»t4>d. and the rnw« n( hmrr. ttlnnt 
DuniWr. known a> [wdlen tirTuheii, are then hmitctit 
into unci u* bru»h 'utt thin pollen, When tlMvebc^^ 
are AIM wlili |M»|len, tike iktnd h-ir» are rtomd Virile 
IlklCht and the [Hilkn eoinhe«l out by ilie imtbelilM 
hair« (hat frinve the t*''**!*''^'*)* tiiari^n of tap libU 
jotnl. The outer vurfiureitf thin Jutui in deprvtMd, atil 
tlii*. with llie row» (»f eurvetl liaim on llw utMlor 
uiaririii and the Htraifirhter 4>nni JuRt referrH) to, Innni 
a Itavket like ravity kiMiwn an the "iknilm biuk^t" 
Into this tuvket the iMtllen falU am) with tfaft iui<l& 

Ikair<»f letf* tankpe«i down for traniip<irtatkni tti Ua 
live, flavins arrived tbftr« the bee placn iu liM 




Firt. «.-WOKKKK CELLS OP COMUO.N HONRV 
HHE lAPIS MELLIFICA). 

XtlunlafjK. lOrlfflMl,) 

]t€pt tnto a cell located as near the brood n««t w pn^ 
iilole, an4), looseniuc the t^iclletti. leto them fall int^itkr 
lioitoni of the cell. The |>e]lcls are simply t]rii|i|w<d 
Into the erlld and left for Ktiue other b4fe t4» park ilnvii 
Uv knMullntf or rin*«>inK with itn niandihU* orr«ii. 
wYen iHinially flfted with imllen, the eell k« tikeii filial 
up with Ihuh'V and *^ler1 inon* or Im« hefioftir«l3y 
with wax. Tfie Ijeeu More the |Ni|leo for r(iuveatra» 
in fef^lini? ab4>ve and at the iddeH 4if iIm* ImKNl ikM 
and aj< nnar to it a* [Kimible, tike <<4iiub on eiwh aidn nf 
the hprmd n«wt kieintc iceneraMy well utored with It. 

The liquid ttee-retevl in the neetarke* of flow#r> h 
utMially quite thin, coiktaininir a laree perrentaire of 
wnter' The »»ee» nurk 4»r hkp it up fnnn »«eh flr^axrxiu 
(he> can reach «-ttli their llexible (•uckini: ton^ie. 
i» one quarter of an inch loiitc. Fit;. 7 ••howa thr di|:r>t 
ive nyftti^n nf the \tre luiLKtiifleil ten time«. Tliv ixe 
tar in taketi into tlw lH>ney Mir (mms Fiir. 7 A «l, lnoal*tl 
in the alHlmnen fc»r trafi«p4>rtatioii to the hivr. It )• 
IMMHlble that a |»orti4>n of tbe water ia leparated (fwa 




Flo. 7.-IimESTIVE SYSTEM OF BBR. 



,1r. dtmtf nwl: r. T'fllrtik* rrf Xbr- mmr. Nn. 1. N(v ft tt^%,m»- 

K, iKnt>; fu, himv M*r- It, nrlkl^l t^nrr iit h*tmf 

mmUt: ^. m. cti;^ •biMth; hr. tiilkin or MftteAshUa nwcfa; a, W 

toMMnr . 1. lMa«a« nf slM<t |Aitn nrrnkoq; ft, brp* BlnUoe. 



the neetar. Kvap4jratiun alan lakee place tn the heal 
of the hive after the nectar ur thin h(»neT has t»«0 
AtonH). a« it u tempornrily. in often e«-llH He»ide» w- 
littf Ihtn. tlw ii+'i'tar ban ikC flr»t a raw ta»-te mid tw 
ireu«ral flwor arid otlur |ipt*nll«r tn the plant fn>iu 
which it wan ifatheriHl. and the** are fre4iui'ntly w 
fmiH airrewihle. Tn make fmm Ihhi raw priHlwi't Ih* 
healthful and dehph»un ffthte luxury whieh hrtney «m 
^lltule(l w one of tbf funettrui*i peculiar to the «ork»f 
l>ee. The flnit utep u> ll>e Malitaiiutf of the w4trkfO i" 
liiie«. near the hive entrance. Theve. by the iorewMJit 
buuing of tlkeir wioga, drive cammfai of air iuto im 
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«*ut uf lb» hlv« aud onrr lb« cuuib aurfacai. If lb« 
Hiuitl be lirltl brfciri! tli<i iMitraiMsi At viich a tiiae. a 
H|r(»ri|c ('■irnTtit u( w*nu air loay !»• Mt nnaiat^ uut. 
'Vh« t>uulhtc ht-Anl at nig^hi tluHiiff the MiinUMr tliui* i*> 
Uue to Che wmi)04 o( the wurkt^rs itiikiMCmI ehieflr in 

' ri|>«*iiiii^ lh*« iin^tur. WlH*ti HusJIx Ihv prowm Itaa UMfii 
CH»iiip1i-tetl, it ij* fouiu] time tli<i water contecit litt« UsU 
filly tHM>ij mliii*iHl t<i tnn ur twriv« |M>r Aitiit., antl tliaC 
titc* <liNi4cr*M'atkl«' rHlom Ami llnvofM prikhuhiy ilnti to 
Volatile uils iiAvv alt*u \*v^u drlvfii off tii a icrtmt 

' tiieasure, if uol wliuliy. by tli« h4*ut of tlit* hiva lari^vly 
CC*!*ii<Tat<^l by tlii* been. 1 lir UtiiiilirHl prxHitii'l i^ slured 

' ill waxen cm>U» alMirfainl ariHiruI thr tirvKtd iimt axul thi* 
iiiaiii oliitir**r of twH'B. a»t far frnin tli»' tf»iitraiiri< a> it can 
t>«\ mid stilt 1)1- u^M the bfiMtd uttd The »'ork of 

tt«*nliiie' wilb waXtfU ch(w then k^**** forward rapidly, tlM* 
<^>vc*rinfr btfin^ luurt* ur Imtt (Ktn>ii!t. 

Kaeii kimi of Itoner luut Itn diittinetiv«t flaror ami 
Afuiua, d«iriv«Hl mainly troni thii p«rtiiMilAr litoMtomii 
from whieh It wa» t4«r«(4>d, Imt iaodlll<>d and «ori«ii«d 



tMHHHl of furuild aeiii, loco thia Kae. Trcxii wli^iuw It b 
runveVKl to the lu|» «f the uttiiir aluiiK the irrttuve or 
<^uaJ furiuisl by llw juiirliuii uf tbr Hbealli uud tbe 
itiiTtii. The Mting iMtifi^; but ait uvifKmitur lundifieil Ut 
•rrve altto Hiiuch*»r pijr|*it*e lit a<lilitM>fj ut ilm ovi|Mit>i 
tiuu iu tbe t>erfee1 ffiiiali- itliK iiiih**!!! : itH iiialii iimp In 
in |diu!iut; tlie eKiTH iu their prufwr (Hi»it^>u in IIm* but- 
toinii of I hi* rells. 

l)iirlntf (N>ld wiiathwr inurh cotMleiiution tti uuHMtunt 
lak^* \^lkc*^ in wtMKMi hivM an thtiy «r>% UHuaJly ar- 
runic«Hl, and thin Ik K'?i>»''Hlly owii^idcfiAl ip-a d»*triiiieftt, 
if it ot-'cnr* Um* elteiiMiTcIy, Ijnii-r. *'h<'ii tin i.'iii)detiMi- 
ticm tAkm pbitv iii (he hive and llie i;rt*uter iiuiubvr of 
d^vetoftint; Uirv<r nM(uin* a euiiAiderubh* tiupnly of 
wnter in tht»ir f<KK|, MMi-ial tri|« are nuulc to unM>tiii 
and )m^m>|m for it. and ilew W cdti-n f^therttl from UavpM. 

The li^bl cdureil p^D*^'^ wlHrli arc r»rri*Hi hi(4> the 
hive uti tibe bind \trti» uf the Wirf-kerti. and which have 
bMin d«iiRribmi an (K»JUin, are often uiiolakeu fur wax. 
Th<> fact in. wax i« iM»t icatheriHl iu tba forra iu wkieb 



|»roJ««ii(jii or anrularliy in thi» ir4>n4'ral nurlmte of a 
I'oiiib. Vueen celU open 4li>anwanl inMend of beltiic 
buill hurizontaJty lik» dn>ht* .-vnd «<»rkfr relJii il-'if;. It). 

Into the uiaicriiil titled in ci»ii*lruetiu(; lircMMi rtiiutu 
iM't** oftwit )iiiiirtH»rale bil^ uf wuk and lUM^rllke fn>Jtw* 
Miipi u( euoiH>iiii frrHU ubl eouitM in whu-li br<MN| lutJ 
lH*en rtwr«-il, and if ;,'iven eapplnic*< ur iriiuniin»rK of 
cuiulw they will work them nil oivr and utilize uioeit uf 
the lualtTiaL AImi who'll the \n^n hav»* abuiuhint >np- 
plit>« ol |HjjU>n luiKrh of Uii* t*> InniriKirnttM into the nm- 
(trial of hr<Mitl c«Mnb^ thu-« •■avini* the f^iittlier f>ul>- 
htnnr*^— wan. Sneli o^uib* »Jiow ul ciii-e by their 
brownkfli ur titraw euior, evfit when llr>t t*oii»irurt»^l, 
that they arv uut luaile of w«i; nloite. It will nwdlly 
in* »een Iroui the attuve tluit tli»><pianlit> of liuney cymi- 
».i]umt by the bi-in in priHlufiiti.'' a |iuuiid of <N>iiib uiUNt 
vary icreatly, for if the ti^ub is «leNt(rne<l UrT »ur|>ltu 
boijfv II will be made uf newly »ecr«'ted max, while If 
fur bruud utber uiaterial will, at. jiint Mated, rvplaiv a 
purttou of the wax. Th« ainuuni uf hutiey outuiuK in 
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by the niani|mbitiou giv^i It in tli« biv«s. Wheu lh« 
iwcTVtion i« abundant in a flower liavin)? a iihort or 
cifion corolla, thp bfe* will confine their vistils to that 
kind If th<> lattfir m pr#»ent in nufRrient nnmbero. Thuii 
It \h that linden, white I'lowr. buckwheat, whlu* mme**. 
i»rauiKe, and ulher kitidft of honey luay be tmrve^tetl 
iM»i>aratcly, and it may be readily rec<t*t;nized by ltt» 
ntklor, flavor, coDMislency. and aroma. Wheu, buworer, 
no icrtiat hon<>y vkddftr \* present in lar^i quantity and 
tliv nouroe l« iiiinrellatieniiA. all manner of roinbma 
tiuttd uf qualities mav exist. Imruthicintf icreatand ■ if ten 
aK^reeable variety. TIiiih the medicinal qual>ti«» and the 
f>MMl Taliiit of the difTerunt kiiuLH of honey differ as 
ICrt'Htly aA do their pricin on the market. 

Th** i*ul»tajiir»» known ti* " pm]MiliK " or " Im»* ghiP^' 
in obraiUM.! bv the Im^^* fniiii tht> bMdt and ctvvicf* of 
the (rreii. aiiti i» carried to the hive« in the ftatue way 
theyrarry |Hj|len. The workers with their niandi- 
bleM. Mrrape toother the ikarlicjmi of pru|K>bH. and witli 
tlieir front and miildi» lept tt^% tliein iMirk to the 
basked). Tb« middl** 1*^ iiiul fei't ar» uacd to taiup 
ttiem down. The |>elk't*' end Im> readily dutinsuiiihrtl 
from tbcH»e of the tx'llen, the latter iM'InK Uull and 
icranular in appearauoe. while the freshly leuthereil 
pnipolin compart a>ul nhiuy. This retijnuu)* material^ 
which beoi^meti liard t*oon after it ir fratltered, is at nr»l 
quite Mticky. and ttie l>ee hrinirini; it recfuirev aid in 
uiiliMidinir. ' Another worker taki^ IhjM of the maM 
with hu jaw*, and by uuitnl exertion they (Cft it outof 
the poekPt, often in viuall pieces or tn loiiK thri*adf. 
Uuuk« Um pollvn aitd nectar, it la nui fetored Id eeltflt 



having been left out. oiiMill qiiantiti^M will be Inadtnl 
up and taken in aa i>ellet>* uii rhp lofcs. Urdlnartly. it 
roiaeM into the hive Iu the itba|>e of hoi»ey and Ih traiift- 



we Bee It, ex«»|rt In rare InMancwi. when, bita of comb ' varien fn>m day tn day. and It M difficult to «fi(tlmAte 
' * how IMP ch i« conNunii^] In ferdinj; and kernintr wanu 

thfl lirotwl: mon*over. a hiyh temperature U rv^piiteil 
in the hive to favilllale the M-^retitm iind workiiit; of 
wax, iief*eMHitJttiiur. of coufm*, rxtrn f<KMl emiiiuiiiption 
wheu tl»e out vide t«ni|>i;ratitre ii^ low. Acr^mlin^ily 
e»timaL«>< an to tho uuH>unt of iMiiiey n-t|uired to pro- 
duce a pound of comb rniitc** from .** |HlUlld^ to |Kmiid«. 
Morn ai-curute e»|ief iiiielil*. are needed in thin dtr«TtM>u 
bi^i»r«> auythini; (M>«iiive etin lie utateil. rnftl thfii IS 
to ?U potiinli niitrht be looked u|Htn ai> nearev^t the cor* 
rrta fi(:ure for white vurpluM roinh^. and half a» much 
colored or browii|*.h combu built ft»r 



formed hv the worker* with their own bodies hitu wax. 
This proilnction i* wholly conllnetl to the workeni, for. 
altboiiKh the <pleen ha» wax plaliv on thir undercidm; of 
the alHlumen and wax KlAOdn Iwnenth them, TAt l>oth 
ant h*Hs devrlrfiKsl than In the workers and are never 
UM^l. The wax platen of il»e worker overiie the ttevret- 
InK Ktand«, a* ftbown in Fie. 8. Iiurinn: wax »ecn?(iun. 
that (8. when coml)« ar* Iwinf; built or honey oelU 
Heated over, a hl|th teni|w nature in nuiiiitaiued in thn for dull Htraw 
hive, aitd many wurkent may l^* iwen to have munll hnrod rnaring. 
M'aleii of wax protru<linp frmu between the M>iefi»efitn of ■ Onltnartly th« winter ohisier iu a hire of l>eefl iweti- 
tbe abilotncn on the underside. Tl»e moulds, or platee, pieH tU*' more oeiitral coiuIm. foiir or flvck in number. 
eli;ht In number, in which the iieale« Bp|a^ar, arv con- 1 Near the middle of (ht» cluster the f|ueeri dejM)r>ils tba 
eealt-tl by th»» overlappintr of the atxtoniiiial se(rment« ; ' Ih^t eifjrs of t lie nenwrn f which lire ferrllir«>d *'tT-s^ i in thi- 
but when exp*'**"^ view, an in 'i, Klj: are t»fen to -mall ^uv*\ or w<>rker ceils, l iidff (av«>riibie ci renin* 
be flve-tided depreaMlon* linetl with a tnuiAparent lucm* ' stance*, that is, in a stroniE iKloiiy amply pmterled 
brane. The wax tetamU tbemselvesi am henewth thw'a«ain<t inclement weather, ibis dejiositior'i (generally 
membrane, and ihruuifb it the wax cviines m a liquid occurs In Janoary, thonirh in a very mihl climate mmiiv 
form. As tliese scale?! harden, (hey are pusImhI onr by , broiHl 1^ s^D^rally prei»ent diirini: every montii of llie 
th« addition of wax beneath. The l^ees pluck tlieiu ' year, and the ctwatHin uf e^'^; layint; is very short. The 
out with neat pincers formed by the articulation of eetr* hutch on the thtnl day after ilef^finlMun into luin* 
the hind tibiae with the luljacent tarsal joints, piiM ute white larvr. to which the workers supplr foiHl in 

' ' " '* ' I hi 



them lurwani to the inanditdes, and nu>u)d them into 
tlHr)sba(w,of livxai^MialrelU. aitd warminfcaml iiiolsteii- 
ins them with the vecreliouft of the head f^lands to nen 
der the m-ax more pliable. 
Wax ia fMhioci«d by the worken* into eelU of various 




abundance. TIm^ coiiip«M|tiiiii of this foral has Iie4<tl 
the subject of much uHeiitlon and mure theoriiinfr. It 
may Iw mit^lderetl a'' pretty certain llmt during the 
iir^t three day^of the lifeof the lar\-a its f<w^Hl isa secre* 
tioii from- tftauds located in the heads of the aiiiilt 
workers— a sort of liee milk, to which, after llie llilnl 
day, honey is addc<i in the ca»e of the worker larvir, 
and honey awl [w*lle<t In theca^eof dn>ne larva*. ^V* 
tbli weaning pniceeiU. both worker and tlnme larvie 
r«c«lve v>ulleii. and in constantly increaxtnic pruiM»rv 
tlutw, in place of the stM*ri-lion. Hut lhi> rich albu- 
minims siil>»lanci* is eontinued to the qut^n larvm 
thronjchoiit thiir whole periiHt of fetHliiii; : nioreorer, 
the ifuaniitv of this fiHHl »upplied to each qU(N>n larv« 
IS appareiilfy superabundant, lor after it ceju(i>s to feeil 
quiteatnasMof the fooil xmn-what drif^Umt will found 
in trie bottom of tin* ndl from which a well ileveluprtl 
queen luu Muenl. After aK«-umti)|r the pupa form tha 
youn^ (ini><>n uattache^l tuthisfiMal by imwis of tlw 
tip of tlie abilim>en. and it C4>nlinnes for aonw* time to 
receive iitmriHhment from the nutss. 

The follumiriK table shows approxiinalely the tlmii 
•iccupied in the clevelopmant of work«r, uruue, and 
qm>eD : 
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bnt is UBcd at once to stop up crevice* in the hivni and 
to furnish the wholff int^or siirfnce. as well as to glam 
tuovable portl<»ns fast : aho In Mtrenicrheitini; theomohfl 
at their atiaohiiients, and tf the latter are d*^liriked ex- 
clusively for honey, and Hi»ecially if not (Hied at once, 
the a<ljaewnt or complefeil cells receive a thin eoatint; 
of pmpolis, which aa<U considerably to their streuKth. 

The worknr an<I the queen bee an^ KUpphe<| with 
another oTvan which U of sreat imiiortance to them. 
Qainety, :tl>e stinjc. for without this the hard earn^l 
stores of the liive would ttoon Ijeconie the prey of ma- 
rnudem and the queen would bedefirived of an orv:an 
that is of »RCAsi<»nal use to her in dispatchintc rivals 
and of daily use to her In the workinc season for the 
de|>o«iil<in of the egffd. The darts work ini|e|>endeiitly 
and alternately and are eoniiecled at the ItaMewith 
the |Mjboii sac without whuse powerful contfiils 
•uch a tiny weapon would be wlM>lly inelTi'ctive. The 
potwci glandt pour an acid nocnttion, larK«ily com 



The oriicliial circlenof tjro^Kl are i:rBdually hiereiiseil 
bv the de|K;eltlon of t'ln^w in the cells next oulst<le lhnei» 
sizes and sbapeM, aceordlni; to the nse to he made of already uciTUpied. anil circles are rnxm l*efrun iu the ml 



them. The most reicutar in shape and size are thecells 
desienAil for bmod. These coinhs. In which workent 
are bretl. show nearly twenty-nine cells on a Mtuare 
Inch of surface, the comlw heing^ }i inch thick and the 
<*elU iceiierally quite rcKnlar hexaicons in outline 



>4>inin(; couilxi. In this wav tlwt space r»ccuple<d by the 
developintr bee* ts f^rathially lncrea*^ed. while pre*>frv- 
liiK the tcenerni sphertcal shape of the brood nest lltiiii 
formed, wtiich. iHiwever. the ^lm(r«' *»f the tiive often 
UHHlifie^ MHnewhat. As already mentioned, each circle 



I)n>ne cells are larYrtr. there iM-inff but eiirhteen of of brofxl has row » of |>ollen cells alM:iut it. cbicfly alKiva 
them to the square inch of surface, and tlto Ciimb t« t and at tlw* sides, and the coinlis on either side o'ontlini- 
Inches thtck, The cells of comli*< d4M.|(fjM»d only for oii» to the brrtod are usiinlly well packed with |>olleii. 
honey are frr<pieritly iiiori^ Irrecularlln shnpe. ir«nerally Outeide of (he pollen luont of I Ih* honey on hand la 
curve upw-nnl somewhat, and areoften dec|*en«d as the s(ore4l. Thus <Tip. tOi a eroM> sreti^m made In any 
honey Is stored In them, so that these comb* iN>metime« j direction tlirrMiuh the inHldle of a hive in iwirmal con* 
reach a thickni>Ns <>f 2 or U inches 

The celU in which qnetms are bred bear In si/^ and 
shapM ••oine re»(emblar>ce to a trnMind or fiea not. They 
are often irregular In form, l>eiiir wMiieriiucti curved, or 
short and thick, acctirdinir to the spiuMf tieluw their 
|M>iut of attachiucfit, which t* most frequently thi> lower 



dition at the o]wnini; of the active sea^^on should sImm 
this r«lAt)ve arraniceinedt of hrotHl. prtllen. an<t honey, 
which eo«UKmiii4**< liioet the heat of the hive and (he 
latM»ni of the niin<e Itetr^t. favuHnt* in this way tl»e rapid 
increase of the |H](HilalH>n. 
The worker larvn* are fed five day*, and then the cell 
or tiin kide Migti ol a coittb, or soiuetiinrti a m«re | is tciven by the atlult ktr*tn a cnveriiijc which is quite 
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pMMk b^muoa of OQU»njtiB poll^^t Krn\M iiicuirpur- 
■M fnio U« iDihM, ihln <^uii«Mi ul tvjiture beUitc u<e^^ 
imry to girv the (l«v-e)o|>iu|^ bte air lu braithei. Tiit* 
IvVA at relict heiVA till* o«|ipillir > looMf wvbwurk a( 
iUk wUbiii, «l1«4MllnK down tlHf itkle but Blithely mi^i 
•ilMfard At Kb edg«s Co thr lui »kiu ciut by tli<i moull- 
JmIC UrfUL Tbto AkiD. «u(rfim«l.v diiUnU« luid pr4H«twl 
•toMly ainUlMt the Inddc of th«t rmll, forind th« lintnir 
(4 ir«»ii]R»und boicoiu. In ahont iwflv* day* a(t*'r 
fteftJini^. thnt i», cwrbty^n«< day* from th« Wtav the emc 
WM d»prwii«Ml. thf^ liiiivj", <* p*rf«)t bw*. blt« it** way 

Ill th- cv.mr-'- I if iL iiplf.tf .ia\Ti it taJcpn up th« work 
or ;4 iiiin^, niiil Hi ii wi .^-k to mn iiny- may appear af th« 
t<iitmijc«! oil p[riL>.uit li.^v^ >r. li<iWf»v«r, biic *thort 

for I'xtTi'iM', *3« ..nil t'if > *»*orh 1h noc un<ler- 
taiten iifitil i* hio iiivm**^! hLiou! Imh w«ftu In thi* oare 
of brmkl. Th*- workiT (ln-ri takt-^ up aliH> wax w^rr- 
tioii. If Uoii^-y 1*1 tn Im' liver or couibn built, 

.■*JrhijU)i:h nl^i U'»- run .^luJ Uu to a certain i*xi<'Dt 

f^tfutv four ..Ids " fru!n tht-t tiiiwtth^yaredeiHmited Miiiii 
f hr- (H*.-f.-v^i ii.^ A- [M irv Th^yAn*i>oriiiaily deiMtt*iF<"<i 
m tlic liiru'iT hi. 1 1 ' .^;>i<tAl oelU, aikd wheo the hitter 
an- tilt* <*ii|titltiic I-* timrv I'uovex aa wei\ an liijht 

P^r n.l >r^--l 'h^*:! \t\t\t of fmr^vr bmod, whicli in brr«wn 

arnl I.t^^^-ls ttftt 

Ttit- iii. r iir-ii ilmiir-s Ki»'TL-lnp fmm nnfftrtilizMt pfj^ 
l» to Ik- li!" hu ii;i[:tortiuit prni^tlcal h«i*r- 
ititr in rtitiutTii.ni wilh till' ititrixiiiinson of n«w Atralni 
of » irivcn r.i-'-- or <>t tn-v ta.-^-* of htfn into an apiary. ; 
l><irii ijiiinitlr rhiiiiv itH>iLi^--hr#n| or IniportCHl iuoilh«r, 
vt.ii'ii.' tii.Nuiit 4>f iiiHloiiMf.l juirtty of blood mar t>«> 
n nn ,t aIi of tl»p mli>uie*4 of tbv apiary, and nldcv 
th.- iiiiiriri^- tif thew yotinif (|ue«nH does not aiTeet tlwir 
>ll^M;•• iir<jKt»ny, thtHrt«ft«*r oitiv droniw of th«» daairiH] 
Atrain ur raot* and purr in hUiod will bo prodncMi, 
rc>ndc*rlnf7. therefore, thtf [mm mating of fotnr«* r»^r- 
iniC* fairly ivrtaiii if othrr bnt>ii arin not nuioeniUM with- 
in a mil» or two. Kvc-ntually al«o all of th«>eotimit^ 
wilt bffchanpMl to llv« n^w rncp aud wltbOQt adiiiii- 
liira of iinpiir« blood. proruWd aiwayn that tlii« youu»; 
mmm b* rmnd trow muMnen of pure blood umc^h! to 
oCcQjul pw1<9r. 

TDBBMCfOUsm MM AXtUM* 

OxoK ?v<try month the tlA5ty i- v -r- rn»-li-(h extraoia 
fn>iu ths* r^tunw of Th** k*'i(i-tf-« i ' n i I «h<-iwia|f tb*» 
onutH<« of iiK!>rta.Uty liiiiiitiK' rhi- [K>i'UiaUL»n of tbew* 
inluuds. Whfti t>iihiiiil. »iuiiil|H>s, itr -.-arirt f*-vor .U- 
slroy lui firm liinidri'il i^f humiiu Uvrv fujpuiar iitt«>n 
tioii biTcoiurtt tirmt(*t-l. atul. »liouUl the UKKtaliEy oc»ii- 
tinur, public* ii;;:CAtt<Hi mum arijM. A diuAn dMiths 
fmiii hydmphritjiA :n ntif yfiar in thi- Hiirnal for iMiiInt; 
nKwt *trtn(P'tit rcK^i''-*!'-^^"''' ■ ■*'nforr^ by tin* fvr Imprist- 
oriuifi.r I hu' i-AJiii t.f HrinjM'civci clinlwra in iiiiy nf nur 
[Mirl- i« -rirtlfiftil To r-jiiii-.' -'iti.fCliiti*.' nfiiir-Mwhins 

iinnic. A r«'(w»ft tlint ii "-tup li.-v>» rr-f--|i»^l ■•'■■if Atui 
Iniladtsitli liai oc«-i;rr*'(l mh i- fr-mi p';il:ii.- ■ ."'%*cnt 
IU>lii!f<l by L'VeTv iip-T* «|iii[>^r hi \iir i--! u 'r, 

All thin Im wrll kiU'Wn. sini! • h*- jrii.r.-il putuir up j 

tUw--*l*litriiI .^-iii - ^| y:Ti-:'-ir U:T-\h^t low* of 

hniiiarii hd' Tlii* Uim'iu«-< lumtintH-il *ro tiantfwr'Ht* 
|i|jici)>^, iiii] It u in anoonlanmt with rofuo: i Aud c*i\n 
n»ii:i that #*r«ry pmuiution «houId fx- tukffi t > 

prevent tht?>tr jupr^-aul, TH*> pnhlic anprt^iat.. rhi? iJan 
■t«r. and the jHtci>'liir.ir»' hft* prtiviil.*^! i»ivji>iurv? nf pr*)- 
tnrtioii. 

Therv in n diiieaii«* that d^fitroys luorf human birin^ 
than aJI t)>e olagnca 1 luiv« uatued put to^tlkcr TImtp 
in a disfjue tW rvtumii of inortalily never loantion— a 
dinnajHT abont which the prvM and Ihft publio arff Ap- 
parently ifcnorant, and whirh tin* Uyulut itr«i Ikhotm. 

Wf* oofUFtantly hw of typhoui, miilaIIpov. and 
cholera, but wt* Mdom hmur of tnb^rcnloniii outaide of 
i»e«Jical b(X»k«i The abeolat* wwitof knowMgeof tiM 
dieienMf !■» what prot^t« It from any pablie CDoreoMcit, 
and frocu all l«gMfttlve lot«rrefenw. At Marlborough 
HouM.* Ia.tt t>BMBlbcr Hit WUUam KroadbeuC statad 
thiit TD.OOO pmons die eVMY yc«r in lireat Britain and 
|r«Und from tabotmliv dbwaiat. Why i* tb«t d«ath of 
100 MffvofM fironi IjpMd, or of « doi«n from hrdnv 
phoUA a«fta>»of popalftr Indl^DAtkm. wbUe the death 
of tbofiMiMlN e>wrr moQtb from taborvuloais tgon uu 
unDotl«>ml and uuebeeked f Tho «zplaaMfon \a that 
tJiepubltf rroi^iUi' the preTentablllty of tbotfeijiwaMw 
britmntof this. The lots from ooo to slow, obticarr, 
AOd QOiwUiit. Th« lOM from tho Olb«n Is sadden, 
«iridant, and oeeaaioaal. W« oU know the dangm of 
typhoid, and bydrophobb ; wo take what 
. ODM wo Aon, and kiok to Mmfiioii forwwist- 

Ja Uioitliw th«ir spMcL Tno grwitest of all 

to tort ifebt of— Hb fwy aoros to wawd. mmI It 
to Jtopitogd tm 3h psMkhad Mtnroe of mortjUlty by 
iDthiilMi In *'dtoMM of Kha ntpdraiofy organs/' or 
"dtoeas«nf th* digvrtNa antoa^^ To atoiiaapMifie 
dtmuslikp tnbercolaito III uto flMrto«alagi«iias u> 
fnclndaiiuallpoK In th» Hrt of **aiiaiM aflitoaklp.*' 
Saeh rstunia ijsf«iat th« objvet of pablfelty— tb«y db^ 
Ifnim « ipmva public danicer instead of ezposlnfr It, 
i^eiity tbotMuMid deaths p#f annnm from one dlntea^e 
—one prcvi'ntahlM dlseaw— u a terrible event: more 
tf^rrible f niiiu the* fact ttmt no public alano Is raised and 
i)i> lft:iHlative attempt itt madt* tu »tav itN [>rofiTRMi, 

Hill wlutt hantliistu do with th** subject of my paperT 
What hiia liumaii mortality U» do with bovine tnoercu- 
|(j»i)ir A vrry Krnnt dwiL Tnb^rtMilonw in rattle one 
td the nRiu4«« which leaiU to thp mmnal hti-Atmiib I'T 
hiiinan Iw^lnu*. a ca««* which mitfUt (>-• i:i>3Ht t-^tniiv n*- 
lU'.Vf.I, Sir Klrbard Ttiorne. hi u l-cturv .It-liv-rtHl 
\ ,1 iii.T. .'fw uftenlion to tilt? fiu-'t th.it iluritij? 
til- ; 1 I .lii !'<■]. tiiry a Brmt rt'tliiftion :ii tht* ih-iitli 
ml'- fr- iu iLunv ftirru»of tul>er<!ul»%iti in iuau hiiil tAki'is 
plihcc. rt.i-- h<- attributed to tin- iiiipr\tv.-Td siinitary 
urrantr^Mhi'iit.s unw adopted— to i!npiMVt--,i vt'sitilfttion. 
to Iiftler Ijy^-tt'iii - Mirroundjng^, auil Ea ipti* ovprcrowd- 
\ttK I" 1khi»«»- .'♦i.il v.ork'-li"iE»i, When, however, thf 
Btatlhticw wrrv' .-x/iiii iti>-it of rVio^ forms of luberoulosii 
u'htoh WfTP rii.r fnnu iiif^i-.l-tti throuirh the lunK« but 
tbroueh ^tuu,iirii. it wa^ found that no drcrea*? 
w** appl^^l•l.t I >ii tli.- c^^mra-y. th^ mortality of chil- 
dren under one yifar old ftxnii abdomtifcal tubereulusiii 



hand with the staody laorMM hi Ilia OQMafllptlon of 

r*<>w*K milk. No other explanatloa oan batoondfor 

thin (vmHtAiit nnnnaJ >laaghtvr of tiM tniMkaeot* aioept 
infoctod uiilk. aiwl thr nuxlicai prufsMfcm aeoept tD« 
cwUM pi>li»t«l out by the chief medical uflloer of the 

i^ivprnment 

WiMit lv> tuberPutoeLftT It It a disAOoe afferting man 
and animalf II U 'tue to the exintenc^ nf a hvmir or- 

Kaiilauk — a uh'mIm- - :ti tin? system uf th*< vi'-tuii It 
Hpreadft Mtlflv Lt. t rnimiuifl«it>ii of Ihf iiiiL'rMl.>^ froiu 

UineOMfd t'» JH'.ii-(Eiiy LMKiicn. Thi* iijual nif tli'id uf 
humart mrcrtioii by a [wrfon HufTcr>.ii^ fr-:Mu [-r-u 

MUmptlOO. t I- . rrolU tlllHirrLlUiNl;* Afli'CtUiK' till* luiU'!'. 
Another lii»'t|>iHl t» th*- liiif«'»-tinn i-f in fn-t.'d tb'nh lUid 
lullk derivi-.! from ujl-TfulMM-. i-uitlf, A U-.ty.\.l Com* 
luiimioii !*ni fur fuur ■veari in'piiriri(f Into ttiih iplMtloo, 

and reported iu that the dau^fr of lufectwo from aiid all 5 oqw# h-«d tn 
tuberculous ai4lfc to • MttoBft oQib wbUo tba daaftr | In Maccb'-if r. •-' 
i from tubnraalooa Maal. Iboogb aUfbler, anrt boCIm 

I dtfir*^i;Arilvfi, 



tMive evidence showing the ^N^n- 
iii'i'tiMii •rr'.s.M.ri 1 I ] f. t'lMkUMM In man and in anIniaU 
The ilt-i.T'H* i'i lUti.Kvr <I»'p*«n(i(« npon th«eit«nt to whu-h 
di^'-.'ute prev.lii* iifU'>i*n f'HtlU'. ftiivi fliffe u rtMi>-iii to l>e- 
hev^- t;iAt at Irai'. >i jmt rn-ht, of the (■atlU' ov^r two 
vrnr^ i>ld are more or Less afftvUHi wlttt tuberc-.iluaiM. 
tn homf district* the diiwuae Vf almint uuknowi^ :u 
othr-ni it i« oomtnon. (^ws kept for milktugf imrpuMM i one uf nrvt?ncy." 
iiiM>w the gT» a t4*iit amonitt of infivlii>ia, and some !»h(*<!« f Tit:., tbi* (Ttuvp 



Milk from a tabercaloaa uddoris rlr^ileuily lufi-.*:,vv 
and ono com to laoorded wliere half a wintvUMji 
mbMd vltbtba food of Tw<> r»hh|t« cau->ea thrlr .van, 

flroB fcaucral tfl(bMaalo»i*< in a few weeks. 

In a rewarkabbr able pai>er by Or. Mven. 
medical ofBcer of health for Uanchester, ryod brfur» 
the mvotiug of the Sanitary InMtitute at binumKhta 
last year, aome definite information eon«erniikf tlit^ 
f*Tti<tn of miik in giren. From thU paper ] tskrtU 
foMoMlntc : 

Iu l*ivc-rLKK>f. 1 U -^'itiipli'* iif iiillk fn.ini ritr ttjw •Iwli 
wr-m? elamiued, an I ."i !>■ r i-nt ■s^-rt' fL-tit-.l ruf^tjriit 
lultercular iufectiv'' i-j, r i 'f 21 «niripl»-, at i^i^ 
taken at the railvtuv n'-iit ii mn, pt-r i-i-ut. wa* iittedaii^ 
In Manchmtcr, tiie milk frimi ttt tnbercalar«MS«H 
exammml L tliat front riconttilnpdtulx'rculi 
liluiiH iiilderR 

I- - r> taken at tberulvkr 
statioos, aiisl i-T . f-H,ud by |»n>f. I>tlap,»p 

to coulain tuLj*-n.-uLttT iuf'-vl ve uuitler, Bjr pvnuiuiQ 
'if the fariiiern from whom iliv^ infet-ted nitlkt v-ttt 
re<N'iv4Ml. Mr. King:, tlie city » e'.criuuri' aOrer. rxia 
iued till* I'x'u'H un '.^i fartu't On IJ 4>f thnm al jt^t 
■ UHw^^w ■>> II' -'Mini i;h ^li^t^\^K■ i.if thr utIdeT. 

ll rhj- .lt^ wiyx I>r Niv^-n, "'thsl at rt^ 

proM-nt liiiie ftti t^r.oriiious Ktr4*aiii of infecdotu nili n 
pouring into our cit»ee. and that the matter li mh- 



have been foumi in whirii >•< [n r rrnt. of the iit<-»f^k wa* 
infected. 

The tvo^anneto thrmMch which lubsrcolosls may 
be traanMtdfroa aattto Co bwaaa brtagaaia aaat 
aiHi uOk. Sieb to wSSH a Httia MpuaBaouMwar 

tiuo. 

MKAT. 

I'oder varioUH public health actn »ocfi# attwnpt has 

»>cr*unmitf to protect t\u- piiti.ic frntii ft - UiiK'T 
fj.>ijHuiniinr tuuerculous iiiewT ^.tultary ..ifc|M'i-tor.^. 
u-f(ini; uti'Jff the ilirwtiotiof ine«lii.'i-»l l.^lrer^of h^nhh. 
iimv wire <l.M*ii^<:-..l mrat ui »lii'|i?i «ir sUiiii'littrr-ti'iiif-'^ 
'■■r w horr'v cr it > rvpi -w*-! < 't p-i-purr^l fur twilr W i^ere 
nntiii.i]?* an* k:IU-l in p'.itiiiL- rt!>iitV-ir^ iijrp»MM:i>ii L^r.-tnv, 
aiitl when the iii_»]>rrt<>r t;:i Icr- lii?« dulU'H— w iiii li 
iM jii'Mtun - no iiaripiTiM:((l' ]i ) iL-^<-i itu-at i;* ir<i*'ly to 
o»«'A(»fl ^^--iiur^. In thi* rouiitry i>y far Oir luri^i-r pro 
portion of awMit Is preparwl in privaip ii.t-lm hou**-*, 
where iDRpe<etl.:)n prai*ti«ally does no: t ^ .. .u wlu-r-.' 
its proper perfornmni^ wou 111 entail —.t pMiiitMeut 
of a nmall army of iti-»|^t«»rs, All liiffi-i.-tl c^irr;tK-»->- are 
not equally diuceroias Tuber culuwt'- ri,u> be imlicAled 
in one animal by a frw ti04lule« In otif urirjiu. in *ui- 
utlirr hv a tf*r]"r,i. iiupiical in>.' Ihi* v*i:r.lr"lKKly. 

Thp< iatiiT xtuf r r -i| Lir--i* »ei7.uri* of ilir wholi- carcasn; 
tlip foriit<«r III..!-" If tr- iLti->,l lilt a Itwal iiiffrtM'n and the 
eHrc-ft*** i i:'.>^-' ■ I -'iTt.T ri'iii'V-il ihi- liiM'AJU'il <tr|;ann, 
HetWMt't in r V, . ] . xircu j .i i . otiou ovfry :ni.'4.'iiui- 

iiie di^irre-e of iliN.-a"^ .liktrili il.ott i-. ?-« t.r mrt with, 
iiiid the 'Jn'iatoD as to whetlter a r u n-- -i niild be 

■•<-ii:^l in whole or part bvcM>m*■^ a tp • ' •ranex- 

jHTt. Whi*n ilmfK^tioo tisif b^u lax. i 1 ii- in^I^eclu^ 
liu'apat)l>', niUfh il.*iii,'fri'U'i iih'hI lia« l-H*»-n [hu*m-41 fur 
liiniiaii <»iiwmijpt.i'ij. * 'ii the t-tinT Lijuid, w h«rri in- 
ii>pM>^i)nii iiHJi iM»-g,u boNod ufMm tli» Lbsory that aoy 
vixilili' Inflation of a carcAM contandn 
t'lHly. irr^at hardship Imu \M*pn Inflictad 
Ity I'ontlH^Mt^in of t)^ wkukU animal. 

' i'lier*- ap»« few caltl^ in whteh tlie dete>ction of tuber- 
cmI'oih j>< difBciilt after iJeatlL There are many in 
which dunug life no Hlicn uf diMMuw iu d!ux>verable. but 



e*»tidStJon iw urjfenl and »erinnt »iD 
be better u nden'M,'^)'! wlieii 1 .*jiv that ul j're»tntltrt> 
ar ri'"> jKiwen iifT' inle-;! \*v law for Ihe »**iiuri- nl f»i«r[j 
tUa tAJit >tagi>fi of tub4-r<'ulu*^in, aUii->ui:lt itn ir Uiliiir* 
|a74t loAjilpd with -liitrASP, nnJ tljeir tnilk \* )i:u»*d il.nii 
with the pTotlncc of larjje pon>hr<U, 

Prottamy enough hiif> Iwst itald To »how that tubn- 
cukMkB in animal* a danger to public healtii, and «l 
(he Mime time a caUN* of great loee to btitelien sot 
cuw kee^Mfrs. >eitticir butoltem uor cow ht^ieri h*«f 
any inti-reM tnovrning^di«eaited animal*, i'hi-y >u'-in i 
nothing but Iom through them, and arr ii:ii>h - ,<> 
aroid puntha«ing them. The duieaae prevniU »|i|Hr 
In the irtock own4>d by brtHidcr* and feeders, froia w1k«s 
the oov keeper and ^utchpr mu«t obtain toe neeeMkuy 
animals to carry <*n their bu*inw. It is ewiaCtolUat 
hutuan life slM>uld be protected against ibftMaaito 
ftion of dbease bv ni«iat and milk, hut tho BMiK ■ Uba . 
ent inspeetioa of eow shed- and slau^ter hoilsai«H 
1.1 't affect thejifviralaner of dtBraM? oucskle thoie jtoaa 
lly thoraogh ui^wetkm and ruth leas seinire of diMHl 
prndnc^ In the pnttcaidou of bntcheri and cow lisipai, 
partial protection mav be given to pablie health, btt 
>o long as dl*>eA>^« in t^e »tock«> of hroetlers ac;»d flMllBl 
nf cattle U left untouched, »o long will frssb tuinltoifli 
infected auhualf enter the plaoen frxim «btobU0lU- 
red supply uf food for man Is obtained. 

The nnoffmni trade do not provide for wamalnMOf 
wmndneM OA Ibo lato of mttle. The diagootit d 
disoiww ii inpOMdbto In fain and marketa Tin 
batcher who buys aa aainial for tii* produetjan ctf mial 
and the eow keeiw who buys stork for tkm piDdactiui 
of ullk have no ready meana of self •protvctwa agaiul 
ttaa oftltorof tnboreuboscattto. If tb« pablie istobs 
pcotaiiad agaioit dtoeasew It to unlair to plaot tbs absb 
aoalof ioah uruteotiou on tikeaboaJdcn of tlw baicbv 



«o« kaopcr. wbUa tha b rae d at aad kaSmk ab» 
hillonportttBilf teriacacntotac ika rtrttaitt* 
, aia aUoiwad tokaap dtoouad aattia and aal ItoB 



■lOPfc, 

without rsatr^^hia and witboat kim. 

Tha agricolturist la, bowsnrvr. faimsalf a soffefaMli 
deeervM all the asslstanoe that can be girsa htoL 

ocwi.anip«i<>n. I «n«. .n«»< . «n«u huTd.blp to llw • , required to f«<l diMM^J \iv.u^ 

bci.€.h.r. who. »ttj,r h«.r.tly |>ur<-bwas .pi»rontlv „ probaWy* M per wdI. uf >l>. adult «.tlr,J 

«Uthv itnlBiAl. th. i».ij«.!l> tiM. «itlHirl. t^ountA afv luor. oTu-i iDf«t«l. about 1 [»r 

,'V*"lt«»<l tl«t th<.lo« toth.b,itrh«ii.u.t be ,j ^ dL«.««.,.t,d p,„rl . 

Icwkwl Upon •< an ordinary tr«d# ruk. and that whlU> i„ if ..i,- ti,« i.ni, .i.^k 

h. i. d«^^n* of ».vmp«thV. hemoat not b* allows to rt^d'"m'"«^ . Zl^^ '^ti^TJtJ. 

b«M5blnn .m-r«itl> perfe«W h^^^ <«,t, ar* dl«lnctlv dl«««l-<i«lfi 

diacoTrmllhodanKnnuiajaditiaaafU-riikauKlite'r. The ,,, , , ri, ,m«liiMinii 'Tbu. woald Ml 

puWirh.«lth.boaldMrUlBlyb»pni»rctr<l-batattb« ' n ' r i ik pr«nift>on. umwooiapui 

piiblir owt. Mjr propmtr laair IM jD>tl)r •riml, but in 
pmtal jaaljc* I nhanld b« aoin p ww H iMl for it.' I nhall 
refer to thii qnwtlon actio, bat h«n> I vnald point out 
that tha dlaen of aeliun without «»iii|>eo«aUon is to 



dri«« amj tram ilMuMw bouu* wfwn toatiw-tiou 
takM p>a«e all Ihe umpaetti of dto««i«d aniiah •hirh 
tlwowairtUafci— tMM twMhar or not— uigbt fail to 
Tbewntt tubafenloala oawaiai-ii do 
bat tbqr And tiicir nj 
honaai to tba kttcbnw <n 
tha nial'MMaiMn. ~ FMowMalfi thonwrh moklnc 
rrndanialMnaloM BMSt JunakB. bet not •rarroDo 
la MtlaflM wlttauonfMNdHd lotot. 
Tb» contre ww M qwiMw i tt Sanhm aokr nritHe 

boMM I hWM MtlMMir vTtSSW ft to 



paaa ianwttoa. Tb» wont 
not BTtoMMto abiUtain. I 
throofh pH *»N OuigMmt b 



(heivim 1 il I ,-• fr Ki j-iviue tuljerculoaia aUS.M) ani- 
tnnU. jti.c] .^ r villic 11-11 1 lo warrant Ipffialative a>«t*uum 

anil (Hintrol- 

Klnii fi.ntRfl uf thedijMUM* wonld b« an advaiitx^t^ta 
all cl^vrfii-*; I'uhhr hftallh and untionaf wpaltli *<*ol 
i>i1(i l^'iifHt l.y tlu'*apiiri'»>l..|i uf ii pljuriii" lliai injur" 
ftll and ■U'V' pM-t r<i nnn*-, K.'K'nl'tf l-n'*- for its c^-||lt^-i 
are ioudl; i-Aiifd f'lr liv hsvpn- Ii r.-r-v^.r, l>ni ii-t»'. luuil^y 
by I be re<iijir.-iu>'iit« " "f |Hii.|ir |«ilily. Kury "Of 
WDo bas pivcii Uif !u!>>ecl a liltir tlinUKht i« >itli-ti'd 
that aoaarliung ouKtit Ui bv dune. Souje would IfWt 
Id Tolantarr affbrLothMB iaaiat on ttm utiaatr tf 
laalaMtvvMHoa. Irtt 



iflaufrht«r 

a very lar){eoMMld todnto IBMillMM llMDtlMd*- 

tMtioauf tabareoloaanMkt PttMId aliottolri In to—a 
■fw of llttia OM if inlnio ilaughttr h o w ai* ptmlt- 
tad to raoiaio, or aran If mrat Ullad aatatda tm town 

luallowwi to vntwby mad orrail witboot|lnp«etioD. , „„„ ,„„,, „„,„„, „„,, 
To protect tb« public oomplet-ly from tubiroplom ' 7 ,, " 

itiewt by insperlkon would require, the totlU prohibition | ^!!/ ^Zwun. " "ih. 
of private iilauKbter houMs and prohlbitiOD of move- ■ ' 
inmt of careaioeit until ofDciaily Btamped. For oUjrr 
mumns thI* may b» found advuwbie and famatieaL, but 



TOl.fHTABT KfTnllT. 
Without Boiue voluntary eff.irr on th* part fjfpt^e^ 



n-Isl^'vi. lilrl,. \'.,:nntiiry I'l- 
-lny.nl Mh- h|.r«d i't.-..lila<:lniu 



an a protominnafRiMt ta b w uu loiK tt noaU Iwiooiw 
cumberwine andooitiy than tiMataWtaK «f tbf 

.lineage. 



TlMi tranmniwioii of tulierealaciii fraaa IHBUlHo man 
by tn— nn of lnf.«-1i.il iniiic i« a inut-h uMire Mriouii ibw- 
ilTlhMI the lM-i[..<inillty i>f iiiii--;-t it >n by meat. Iatvo 
qtlMHtkn ttf ajdU ari't-oKNUUie^l uiiooi.keil. andconKti- 
lote ft gmve dancer. Ivepeclally I* the dMcar (roiu 
ihii eanae iiumioMit fur tannita aadnuaft •UMtMi. or 
for Inrallda weokaoed aod dabOlMtea ftwa* l««enl at- 
taek of typhoid or learlet bear. 

Not every Inberealoiu eow pfodooea iiupatv iuHIl 
It ■evniii, iu fact, that onljr tboae uimala wbiiih have 
tubxreolar diMuw of tba aUir jriaH iBlMlva biUIi. 
If the ipedflc eondiilon of (|w adlir •msliMgw pnuu 



lelttalMkv^Mi, 



ioaot and eaally deuvted. tht danair uUit b« gnardiHl 

■ ■ ' ■ It i; D< 



owner* leKi.»!iitirin ran 
fort aioiif haf never >.*f 

tiUe/uie ainuntf aniuiaj'^, Carf ietfiiHt-., ii^unrjiniv. 
irreed are nut [nt-i:li«r In any ciiUHcf, (^hftjif .-tiniiituiilty 
And nntil human initu-c in rieiinit fn-iui IlM»e vl^v- 
II i-nilim- Imulili- lui.l 
prf»t4'iMn>n <A other* 3nl^'r^^tJi. Thi' eB-l**t 
innsl |iri.hruli:e iiiettin.l o( >:<'tl-.n»j ri.i nt r<iiir«sii"-« 
dweivw in aljitliHU Ih tn pas* tt nii tn Vnlir lieiufiSxir 

aelliitg the KtoeK in li»e open tiiariiet. and tiiu» itifrfv 
lug tbrapread of iiifectlou. There l» no law to |ir»vrt i 
It, and the a|iproTal of Ibick and thin aiiviwr. m 
voluntary effort will d4>nbtlett!< Iw driven. The putilir 
by vnlunlary effort may protect ihetneelvee a^raiufi i''- 
dau^r« of tnljercular 'infection from tueat andii'i-^ 
ThUaanbedWHt bv well hniiins all milk 1-eforr.N'K 
■otiiiiur tt and by tboroaehly cookinjr nil meat i'rt"K 
mtlag It. TIaitU to ■Implv that Ir.L-leally Ibepnll:'' 
bare not Tory atraoK (truuuilK for li<»l»tinp ill*' "f" 
ahoold be free fnnu. the toberrle haeillu<^ It i» 
leai when eoolied. and mj evrrj'one ean pioteei liiiii»e i 
And yet no ana baa objected to the pruv)«niui "( ii" 
paMu! health aeta which pmrlde for th» mm'"""' 
tabenwloiiameatl , 

Aaln with luitk. eafety ean be obtaioed by balUnij. 
■nd T>t Sir Willlaia Broadbeot alalmad In. Mr apne; 
at llarlbanMiKh Huune tliat "tha pnblia bad a rt("> 



_ arlbanMiKh Huune tliat . — ^ 

by mnoral of the aow. but It {• do< in The to ini^iit that their uiilic alwMild ba aomlatcijr nw ■>*■■■ 
roiauieuoHi iueidluuair, proKneaee rapidly, ami tlie ruixrele baeillna." 
tba milk in Uia (laad in U* vaty •nrly usgt*. I Xba eupporian of inwaly votwMvy mhm 
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A|iplv to tht* eo4k!>uiueni <»f tif^ 

t-tittlr arr rvfetrvd to. If vn- un 
Hjtvv whrn ■plf- protect ton if. iiiij. 

kJI raund. I f)i[H^'t thr*. lii 
mippnrtAnt, It wjll h** h»i.1 
milk wiihruit the A<Mirii>ri >>T ■> 



tm'i 



\i iiii>] tiiilk Cbr Mttit^ 

iK lid iiD^hiin; bv Ifiw 
y*Mlt..', Ift U;i ilo Il'>ltl 

^'iiMjfiit Will nuin ffw 

t W;\!|I IlU'At lilJll 

\ Irillti'lit tki;K<i|: ttiHt 



to fufnr'-*' -iirh n'nrfi\iil\ iki 
full utiiHin th*» *t».i'k ii.' 
bu-iiif'fi. or h« wouM h»v*- t. 
[Miuiiilw i>4*r hfflul luuns fi-r tl 



;li<- (in-r-fiit :iiriH wnuM 
r.-tui'-r.l 111 (Nirrs "in liih 
I joiv fR)!!] tliD-rt" four 
Ml, A Iniiif fntii 



ovt'rtyjvktHt itieAt AUil (xtiUnl uiilk nri- nut t>aiatable. 
nnd Buihtf will mrnw witb tut timt t)i«* dUrt*Htiuri of riM<at 



&ti(l milk in iiur liMU-ttHl bv eifntsive ouokiag. 

TIhp batcliLT, tb«t tutw kwptir and th» mgtmi 
tumy do a grvtkt lUol by volnnter^ •Sort to 



mUnrut 
mm 

tbMnwlvM «ffAli»t (liMiaMt In llitii ■llll—lt Mil m tb» 
IUMD» tbfi» to pmlpct tho publie. 

Bffori* I <ltM^iiM what they mmy do^ wUI b* mmm- 
tmfy to Bfvy »oiiM*ihtnfE abmii th« iiM«lH iPf iMmMoar 
ifttjr^m* for tbe detrrtlon of dl«eAM>. 

AflWyMnAgo It wiu quK«* tiupu*Mibk* lo d«(Mt tli« 
MJDtitjr of MMn of tiibrrcul-ufib tu uiriuiitiial Thn 
majority of cum arc a.lwav» tbo»r irhii'ii b&v«( not yf>t 
iWUMil nay laarkfHl dtetarbnacM uul which prvw^nt no 
IsnliMtiaiiol th«bmiiitrn« to the ordinary obnflrrpr. 
TubdPruloklji In iiaually o4 tlow d«velopiBMfti Aft«r In- 
fection, inontbfl iiiAy piua doriciK wmsk M Mleatton 
of tlie di!4Mi4e i» bat a poat-inorMu amnloaiton 
wouM rpv«itl dislioet ImUmm io periiMM mAny part* of 
iXMjy. Kvery tnfeeled AttliOAl baa a eboacM! of 
<i|iuiitautNJus raeovrry, aud a itUI gniaUr ctuince of rx' 
{■tcDoo for a tinw wItlMMll UHMMPMii lajary. Durioff 
lha rtaga of lataoB diMM% whlft toiloai wo drratopliiff 
in Ibo body ond cMMan «r talMtioo inMlaallr in- 
cffvaiMiifr. iMMur oioltiaiK «mhn «pb» nw plif; givt 
rj*» tosyftanriodlitQrbMiM aad dltUoet ippMnMM 
of dto0M«. Piobftblr dnriof Iho kMVptftod of 
" " ""^oTlBlMUoiintootaMr 

■■ UbiM Ibt llUMB or 

I h li Ib|MIiIUo to My at «bat 
UnM lafMtiTi Tim nuy bo i pHlod hf eoachlng or 
may ncapr wilfa tbo eservta, Tho dotaetioa of^thv 
advanoikl can **, widoh afford vidblr syiuptoiiw of dl»* 
•aw. U not dlAealt. and th«j may be r»iooT«d frocn 
tho powlbllityof ior<«t)nitoth«ranliualft. It to dear, 
however, that tlioepread of the dbeaaerain only be con- 
troUod by detecting the latent eaaee tjvfore tbev r«aob 
th« olOAnt m which they oonetantly tnui^iuil iiifeolmn. 
HjfeVinf; dei«c(«<l them, Itaey moot be aubuiitted Uiracb 
~ tion 03 will prevoDt InaiP IwaHbr 
c when thry reach tlHKt tlljlpo «f 4iNHi* wlllult bi 
rarelT <x>ntaK><>ux- I 

A fi'vr yMm thin wait t|nlt# ImiKwuifble, hnt now, 
thnnkfl to Dr, Koch'« tJiecov^ry of tuberonlln. ev-«ry In- 
f»»<*t**il animal ran he nkpMly <le(Ml«<l and (iroTid^on ' 
tiin^l'** for iMipi>r»"^«iinf ^^l^>■ traii-ttii-vion o( diwMuie. Tlie^ 
tubt-rculiii tr*-! fur liil»erL'iili_i«h in cattle liui. by in 



i.t 



1 tin & (Irui 
fliv. la a few 
riij '.tr in a >hed, 

lf,^ lil.t- TilPtI 



111) mrrablf rxufriiiiPiJ t», 

w h.t'll tinuimb ar<^ iufivti 
tliey may be neparateil i^ 
by tlieui«elve«. 

Hy voluntary iftfloft the it^ni t.it uri-r *l*le (o detevt 
thf fxisctfuof >>f t'lb•'^cuUK•)^ .11 In iitnrli. In Miporatn 

tiu- b'-itUhv from the ii.f^Mi^i. r.i k«M*p oatyhMllby 

aEtitiml.^. am] (<> i.lir<tK>M< <^f itll th'* ili»eibi«<l. 

Pruf lUtii:, ol < opt-iiliiMC''". b'"w i]<*iMou»tralisl the 

fjrrtcricAl M:ri*^!« 't^f tbi« m^'tljod on a lar^i* »eaJe, and 
►>vt=u i»tu>wn how A Lm-iiitii; stad of ii)fi»etf*<l uni- 
may b* mntiniivd U^r yi-iir*. without iiiip^icAtlnK 



1 av<nil <N"'rjtJij;l<m, 



Sir 

III 



III*- ijfT-i«rmie. If care b#t rdkri 
(libvou Cariuichael. In yfsttl.nii.l (i.l 
lary tuethofi on bl« peillifre*- ►-■ini ■ i il-t .. r . ^' ui l 
ha* no»* a l»erd free irotu lul^fi- u h -i" I 1 1- 1 j ,i r I 
Wmtm. at Sudl-mri-. (itUte r«*r-i 1 ^iit i-M.i i i-n-f i,-^. 
tiu' tnixTriiliu trat. foIiuwiHl - i. .i.' "h.- :o 

fvrt.-.l, wirh ^'n»At «iii-c«-Mi. ri).- I I ik.' .if \Vi-.r Ki.ii'tiT 
Aliil tl»e ¥U\r\ of Crevrv hnv« aa-^.' mvpii pracdrai np- 
pruval to ttiiM inctlinii. A nuiiitwr of oth*^ privfim 
owu«r8 have purtlnlly Aiiojitod it ami a fnw hnvo gon* 
>ofara8 to dft»*«'t nil tli«>ir lnfm't**il fcuwk by metiiii of 
tul>erruliti. and tbfii hav.- illMfM Wil of r hpio f*o that le» 
knowing lurii u:iiy »*i:Joy the Iuh* th^-y have er&ded. 
Hupportrni of tbe " voluntary 6y«t«ai^ too often de- 
K-rttkP the tnbrrnalin teat and tUt (>roper aequela! ai ' 
i>tuiple, MMy, and elBcaciouii. It in indeed eflieacioun, { 
tmt It 1m far fmin ikjinplaand eaitr. The uMt of tubrreulin 
feqaires tint nf aI]. a trainMl retiirlnanr anraeon for 
ita applk*alk»n. ThM ineaxt» expon**. Next, the nena- 
ratkm of infected ttock mink bt «arrletl out. and rhif 
ineans apace for Ibe parpott Uld eitra bulhjlri|<>« for 
liolattoa. Tu aetlall ttelnfailod anituaU id a dirty 
trtet^"* if il is aoi foklwM «Mt\M nuy voold not be 

cowa 

oonM bo kopt Ibr tMr eiMBial MrrloM, bnt ooly ondar 
cooditlomwb)^ Mvavailabte torieh men, or on pUiftea 
where ebods and naatarpn are nnliniitad- The volun- 
tary aappreMloo of tabercnloala on a farm hy the tub- 
ercaUn teet aad Hirld wparatton M ])ri>Hpffitonly pran 
tbial for rich men and puilantbropotM. It U 'tuite p-im- 
liblo if capital and Mpace are olitMiunble. It i« «vmi 
pnifltiAilo under thoae roudicJoua and wbere the irtuck 
■ «M of T»inabto prdi^mw animalav 
tu town eow ilieda, the prof iatoaa for fawlatbrn do 
bNklet wbloh It ie ooxl to Inpoioible to prw 



iiatkm luiffht enfor^'*' tt -warraoly. but ihn eiTsct of 
fiirh Act:mi woulM ill finil t»e to ijlve (h»< rarnleu and 
duhonpj<t iii.iii tlH' p;rk nf the b«*t uillkenf- on the mar- 
ket. Th»t( wouiiJ riRhr i^»<"If tn time, be<'au'<e ihe ne^cK- 
(reot buyer wruiUI «n4tn htivf^ i-vid^in'*- n' .li-i-A-if in hln 
Hived, aiid *uffer aororilnitfly Tl.t* i*ow kt*t |nT «a ho 
liouf^ht on a warrikiily cnn 111 oiilv m^nrr valje of 
it by teeliikK blH >!♦■« Y'lr' ti'^-"'-*- » 't ii tnt).'r.*n[iii. Tb-- 
warranty »ouW Im^ »• u tun.' Im.ir tliAi iht- v^-ntlrr 
mig^ht nol It*' uiifiiirl> tr.-«ttf»i. Hul i^vt^a wi:h •Ann 
cMTv, niiii l(Uppo^i^ir ii [rai le oolublikatiou cnald kw t fTci^t 
eil, tbi'^ voltii.rary T-fTorl wutild not be iafe. Aoy nrir 
eaik obtain ami uae tiikwrrulin ; after a few tn^'liotts 
lh« reaetlon ceaae* or beiYMiMw rrey dubiously iudi«a- 
tire. IHabouei'l dealer* lolKhC by repeate<i tnj^tetlons 
render oows imiiiune axAlnst rnartion, and rhea a mw 
keeper wonki liave no meHiitt of defeufe agalnft tntoer- 
cnloab even if he had a w arraiity. Voliinury effort 1« 
Inxufnclent, and ualeM tlie law atepa lii to lioneft 
tnuter*. the poblie ratut eontinoe to face the ri^k of 
tuberpuloun milk- 

The but«ber it at piM t ttt In the worbt pusiiiou, be- 
caune the iaW pTOTldea pMMdtlM ftar the aaJe of diamaed 
meat. Ttie law imU no raotraini on tuberrttloaa di«- 
eaao afftc t inff nnim ale in fwvM or in oov abodiL but It 
eeiMi tbo Inliitid «momi wbm H ooom inlolbaiMM- 
•etiioa of tbo batoher. Tbo butcher bayo wbnt bo b»- 
llBff«tebonbc«UbybeMt: bo liiiMblo to MMt dlt- 
onotdnrln^Ufe; wbielimaybolnldbarabypott nortoiB 
txamlnatioa. but beliMtooiillirlarwhnuVer Ifaofluat 
inHp#K!tor doitota. Hovr ii tfat bntabor to npply vodnn- 
tary effort r Th«0 MoOllIf tM Wthods opon to bim. 
Hp may form tnuto oonmiothino topnrabM only on 
a warmnty of fraadom from di ae nee not, of ominie, an 
abeoluto frvoiom, bat aueh a prartioaily noond coiidi- 
tkm ai wlU ooablo an inepncior to paaa th« rarraM in 
wboto or pftrt. Thii In belnit tried in eome dtotrlers. 
bnt !• Tory dUBoolt to eofome. a« the aaleemen throw 
In tiwir kM with tbo fftrmer» to oppooe the bat4*lM!ra 

Another ploo whieb Is belnip tried, boi whiata boa 
not made moeh adranoe, in for the butebon of a die- 
tri^Tt to fomi a mutual insurance foml. aa ia done liy 
t.hliKornArn. Ho much a bead on all nurrbaMNi m pain 
fo th*> fiind, and all Ions NUtttainnd ny jwtxnre at the 
»ia(iKbt*r hou»e l» made ancxl from th« fnnd Tbi* 
would be a fair system If the vend«'r> nf nuhriiil* iiJv» 
■ubacribed. but it k* ooly paylnic out of out- !«> krt 
into the other when butcher* tkUm** fouud the fmid- 
Ir j>l«uisM some |>eople to talk of the lo^^ fnMu ocMita^- 
toil* diaeaamt of aniuiaiR aa " a tradt* rt--*k. Aiid of to 
-nrnnpf hy huteber* atfaiiut it aa a thipK^ qiiitr annln- 
to InhiirunM' by 9>bi[K>wnenL ThiB nr^'iirut'iit 
tAKet" no iiiitii*»» of an extremely iinportaot ilirTi-ri'Tic*" 
><► nfirultiri.in-. either Tolnntary or l«|fl«>lMtive. will 
cvr*r put a ^toI> >.Torin*- Ai;d arctdentA at se-a^ Thev 
arc an iueviliit>|t- t rm li- ri>k which cannot be suppreaacd, 
and caii only bt* umurtM! cg?aiit8l. With eon!n*iou« 
iliaaaaea of Auttii.\lH llii're .n in> ntirb iiicvitablr- xujil itti 
preventable i*i m-lit ion, Tht- »jiiiir .^r^'iiiirii: ]in-viiiU\i 
for *Hi»e wh^u the I'AttU' plntfuc iuvaili>l tliu no«u;iiry 

Ii, I'^ii't -til- -IMT,! 1, I, mi- wiri- fXtiTllllUllt^vi 

lllid KtiK'k -mtii T- rii 'l li. i; f-likliipmil out With 

itijeral CHMiij-'ii^iur iHti ru- tr.r.l jr-u'i In H few months' 
the plague w»* cxtt-rfhiiiiir'-il > t)iil;»r ln^^i>^lrf^ hnvi- 
beeii attended wlIIi f.u n Vu- i-.-m**- nf t^n utlitr 

wrion* dtw?fi!i«*t« — p]enr*» iifiruioohi;* ntnl fo«it aud 
month diMcn^;*!. < Viiita*»nou!t di><'it*eT* of nuiuialo mrv 
ruff*" t brvii « Inidt* risk, tlu'v nre u natiunaJ (b»tt^trr, 
and hh<niM in- fnevd rut mien. Tiiry arr pn-vctitablL* 
urid. Ml ctinr* cit iii^'u i-tbnblr. K>' iiiair* i^unraJiri* 
ilittfftfce Kii* bpi'ii alloKrcil Ui «])r*'u<i by niAii'w know 
ledue it eaii I'mttmll*-^'., All cla-OHn may wrll bo 
calfJfd on to »hHrv- llo* Mxr*nM' of *nripr»'Mirn; wult^ 
ii|>read Uiaeatfc. if It (>•> t.hov,n ihul it |i- -x |nibli<* 
flaniter, and can lie 4<4_>ijYr<01i-d at a reatHjnable co6t, and 
within a reaawiablf tim**. The butcher, the cow|keep- 
er. and the afrieuUun«t muni all be calltHl uuon to use 



bv- /i-iviinr*.! 
i)Uv * rio- I 
hf--ill:i nf ir,^ ( 

IUIUjif.--f«tll 'Of 

p«od u(x>u Vdi 
KUrri>iini!LiiK'x. 
tinnal C'»kiM.»- ■ 
teeth. Uld 
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tv \.--uH to ii»»»rly 
ij[ir..\('iuriit in 'til' 
lu: iiK' ili'hiv in Ibt- 
ttiry lunujh tU- 
to iiidit-ailhy 
jui\ ititiven 
^n;d ln*e of 

no* iiftUrtt of 

^ bi- r. j- irdrU 
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ill AK*'^, ^M'.■h 

honlv .^'.trja 
i.b, :.; |.ll:^( II 

»--.ilil'' .-tr.-ijv 

• o*.ii.aI tiiue, \Vii»-tli<'r 5 his fxtcti-onti 

• I'Iaii- will ktt" t|i5tMiJo(iHj hcrcitft«T 



I IM.l'I 
IliltiK 

rijeuu-Aluh? «■« luil»t uocppr all KUflt infion iw XU<me 
i-imiLirr.itvtK IM>1 A* evi(l(fnw <»f atfirti? Vmt nf |irfVri»t. 
liblc burttriiil iufecttuu whkli ii-li> »)if* it>.'lf ;»'■ iir.> 
li;i<til*-rit. Any ilKLtcntluUH "f vnitlifiiliit-'-^ Ihr 
Altwmoo of thuMT Ant fruiU af luiHit^ni |nUM*lu^ Ukay 
reiKk>r ronnplciiouH lun^t hr ttK* work at tikt MtttnJ 
law* wbleh leov^rn ifrowth aimI (irvr-la|>m«ttillAlMahll)r 
ludlvldual SDd not In a » i>ll>- fr>'ak 

Hllhcrlu we UikVr roiinlMcreil lh» |<r>KW« of njriiiE Iti 
it* rrlatiuii»]iip to tbp rjuual tiiriit-riT* of lirt> . ntiil 
ItavaHwn wiml n LoTKr «>i>ir>' iiK>rbl<l fiiiniriiiiv ha* In 
fAshiooiltg thi^ {lopillar roiict'pl uf <iUI up* ltiiprovi>i( 
BaJiitetlon will (loiihtlns in u futurr p^iu'rHiimi ^wfi'n 
away iiunv, if not nil, iho^*' cri.lt'uri-it of aii- 
na«4iCii tu old peopjp ; ami M> far it will cltcrk rli« pvv 
tQBture deveJopiDf^nt of thoM* popiibirly iirct-pl^^l 
badKi-a of «ntiqiilt.v abovn rpfcrml to. Thw an', 
iHJW^'vcr, at certain «*|K>c>ii« of lifp. (Ifflliito phy»tral 
clianKm in our boilir» «lii<li iiiafk lliiic a« It witi- ami 
MV yet ntilnflin'oooil l>v lirallli ami rl>>«i>llue«>— at *ll 
AreiitN. utA t.> any inarUitl extent. 1 alluiti' to tueli In- 
o4d**iu^ ttH ifH' (>rii]>tiijn of thr milk it*t-ih in pmleter- 
iDiDMl ont«r, aiMl lolhulr >ubH-quriit nnlaCMMot bf 
llir prrtlMiOMIt tMtb : to lb* chauira whMh la]M idMi 
ill tlH- liiiiuan fyt whffvbjr «h* aiuplitmteaf itaiwBMa- 
ino4latioii, wMrn tf |ETiiAt<u>t at tbr rorly age of (Wftlvf 
yean. OiioiuiAliro Klradlly. nntil at tbo as* o( ••T«oty 
tbrev vears it i" i-iilirrly lott ; to th« ehiuiKM uf pabsrly 
and of Uw gntod eliuiaeterlc ; and ttnaliy to th» nnm 



of ib» •taafti ol tfac rarioiu loni; booet to ib«<r rMpMt' 
CDipbTN* ("bkb luarka iJje rrnMitiou of growtll 
tbo tun* Antt <rf ailalnocon'. Tbew iocfdniM, 



iiwiuiub Uwjp «• phim in tb» ooniuU dmlot^ 
nMatoloarbadlNllHMlFiiatbtooldan, must not fm 
tdaetd In tha mim ■■ I i hu i j Ibt owan wbieh w» 
hava pMfiMHijr mmMmm. Ite lihwMH Nn Iait»r 

ore variable aa i»llw dM* tt advut Id tHanat |Wr> 

>.'jii> nn.i .in- iufiniftiiit In thtir iMolttL aar pMniM- 
.'i.t i.hrnitii.n in tlwtlae-ltalli«r th* rorner wdl ha- 
t'A- II pr .ixitily aoiur radal or fmlatlonafy ehuiRe af 

Aa tbe p«rtoi1 of a(lolRM*enc<* whirli trrmtnat«s an 
llw ccMalkiii of itrowlh appnrnl in niany miicrta to 
l<-iiJ v-lf luuat readily to fairly Piart oWrvaiion hath 
in m.»:i ajMl in oilier luauimaN, »evt>r»l well known 
iii'iiili'iuen intvmtnl iti tbf lirt^dliit: am) rmnng of 
farm and otber live ilock were ooiiiiiiiiiilealMl with 
and noma aaw and raluable iuforiuatloii wait oblajD«d. 
It wa» foumi (n the flrvt place Ibat luau liaa. eilbrr bjr 
O.uiiif ''tsijitkm or artiArial aeleelMio, aliartaiied Iba 
<liir;t[ioi> uf tb« ailolMceiMNt ill certain In awl, af fano 
uluclt. t It ill nbvloiuly to the lotenwt of lir aa il wi in 
1 1 11- cii-t' tho v.- >)>i'ru'v w liK-i. (i>rni an iintiortACit Iiart 
of lite fooi-«upply oi thf liatimi to n-ar anMMil, vfileb 
arrive at maturity quickly. Ari-nrdingly find that 
(«ertuiu l.irt.'rils, mell a* Siiortlmrn* «n«l Ilerffrtrdh 
niiiuii;.' DxfonlH a»id Hatiiin'hlreM aiiion|£ *be**p. 
Muiire w hile pnr», and Dutch anil Policli rabbit* arrive 
at full gr:iwt.h M-K..ijer thuij vnui- Mlh--r viiri'-ti." nf tbe 
*jui'i' »]M'i'if:» The ili'liiiiii'l fi-r '.I'iKiL' liiT-'-, iit;b 
urgent, iipiturenliy not i^uilr !w> l»ref.-.ii^' .,v»-I iuM'i.pd- 
Idfct tij my infurmajit, a well known h!Tr-.iiT "I i:ni.'li>ii 
thonntirtitjredh ;*iut Hbirw bon»e«, tlu furniiT wliicli 
'" are i-miHi^hTK^l In th*lr prime at th*' eiiU uf ft^iir > t int. 
hut t;n'W even «rti-r that/' ar* »lnwpr ro niainrcttian 
tlie Intler. i hi the other hand. Mr Wilfrid Hluni. to 
wfauui 1 aiu liidebled fur a meat IntcreatlOK Ivllrr. 



dii« care, anifto pot op wItb airaia uanvoMabla Imii. 
tat tb* pubiie w nlin %i.la«M&. inntadW n-on* 
tboM wbo pay tM MM 
flciul U> all. 



no 



malt lha MtatrodaatloB of dIaiaH kr navly purcitawi 
•aw*. Ftuthcrnmnv tbira b no Indaanmnt to keep i 
oaljrniHi-liifcatcdaomL TbaoaitiiaicriWlUiuXpay an 
extra ptiea for pan milk, and aTcn pobUa iMtKucloan 
•aeb aa aabaob. hwnltaK «*>-. aSer do •naounwenwnt 
to a cow kaamr. •itbar by aiUm pajruaal or by mm' 
polaory ncolatknu, to yiaianlaa paritjf- There in. 
too, Icai enamcfdal indnemiani lor tba sow keeper 
than for the breeder to employ tobonaUn and thorooKb 
Toluiitary effort. The hre«l«r ke«p« hl» stovk for yean 
and nped seldom IntrodiiiwaQliual* froiu witboot. Th* 
ri.vr keeper retains lib only >o loiitr iw Ihtf yield a full 
«ii[>p'.v cif milk, and Ibeii lie reolaiM them by new pur- 
-lia>e- from tarmeni and breeden. Taberaoluoia niaa 
a ^hjw I'liciree, and. tberefor*, nwyoaaMlan Uttla IMI 
hy ngireailinE ainon< animal* nbW ftar tttM flM^ 
««e tiijjc of tlielr eilntene*. 

When the public awu^eri to the <laniteT of tnb«t«u- 
louii milk, the lei;i>lature uill be obllitodto loiilat upon 
ih* alMenoe of luherx-iil.m» oowi frcini milk "hed*. 
Then the «iw keeper will liefurL-eil t ,\'jM;'t ^'>'.^hl|^^ 
of self-pmteetloti. He will have tu (:^-,\.- hi? h-r niid 
he will bjive to snard ajraioat lite {iMj-i.i!it ri.-k -if prir- 
riiaainic ilifeeted cnwd. He may doth:- hy ,^ iriidi-. -in 
lunation luaielioit upon all porcha«-' h.-ing u irr-ii.i.-; 
ftM from uiboTOUMU. Ttaa lodlTlduai who MMmptad 




FOXBEAM Otftt 
By W. AlMUB Hnhi.iH, M.n.. rhytridan to the 



County Hufpltal. 
''4b ■• t WlMlt •OndMoVorUng aaooH arlenoe 

iMijfiii llii ailni af mu lim» n 

—Longfrllntr, 



reifTi'w ri;d varle* (o aouie eiteut 

The iiro^-reifelve •■tnirlur.ii de- 



Thk rat*' at whicll we 
wirh the individual 

feetfl whieh evenlu.lliy eoUMtitute the de<.-n-| i: t il de of 
iild jiire ar»"' for f he iiumt [»rt the re^iiU* of c.v^ua] or 
i>reveritalil*' ineiilent* liuriiig a iiian'K jjrevKm* life. 
kviiiotlT iilReil>e plavn an imjxjrtanl [Wirt aiui-n^: the 
apenli which ean Infinite thiwe lijcnl rliRn^ji':* cou 
diictve to «^arly senility and death. T1m> fttiitintiCH 
nublinlied by tlw late 8lraw>rg« H Humphry* nhortty 
before hia death allow aa a rule that they live loniimt 
who hare eaeaped tlie bodily iullrtiiitl44a cotiimofily at- 
trlbnteil to old a|pe. Joint KtilTueM k» one of the»e ail- 
mentis I 4~iwin4{ to their aiiatouicul an<l funrtional 
uemibahtteai, the iolnta are iip4MTial]y liable tn injury 
from blowa or a« l3» reeult of haeterir Inte^inn Vet 
of tho iMmaoeciariane nientk>t»ed by Huitipliry. Hi ^ler 
rent liad natural Jotnta. Aftain, 74 out of IKi uM 
people bail attainni the •amc gnat ace iritlioul the 
oooorrence of any aeriooa iUnma whatever, while of tlie 
nnialndar, 38 had been attackwl by eome form of in- 
faeHoaa diaeaee. laoiitly lata In Ufa- The freedom from 
"aftor-alTeeta'" which anota bMoriea '"iply doubtleaa 
eontrflMitad totlMtubocquMil looifevity. The pnuttcal 
byicisDe at moilrni life baa reowTM luany of the cntve^ 
whieh led to the epldoeiifl ootbreaka iu foriuer aiten. 
During the pnat half-eonlury tba " aaiddle arch of life " 



write* ; "Ad J — 

maturity Mil hIaolKhth year. . . . MalaMltlapriata 

at twelve." 

■ r:-- ■lllTleiilt tn .h'ti'Ti?: i r.r -h" lM;tenli,iI 

■ r uiis ,r!irLil;ir iiii.tl [ Ijiri.i r^t.M*k, I* 
. Ii. I. .- «.iii.. :i,i.r.-.t tn lllid Iri.iii 

iir . - i:i I t 1 1 ciiri*. u^ii' i»l opinion that 
. '.'.I li ii -I I II.. I. ...I (1:e iiiiually at an 

I I 'll, t ii- ottier* wljow adole*»*vlit'e l!* luor*. 
I ^.-i-i.' I'MiKiu fartuer writew : " My exf erinjce 
.l: li\ :'i'ntinued veleclion for etarl> fiittui:: 
prrip.--rlje>i tt'.i' istuirthnrrm a!iii Iler:*fnr«!« are m t aVli' 
to stunil hard and l>ix>r k^ inic *•> well a^ Hli;hlniii]s 
ami Wel^li uii.l .!n nnt livp *n luiiK " I'l-'il Hlur.d. ll. 

Of the Kuyal AitrMultuiat inlleue. fireiiewler. inforuM 
lue that "Monutaiu tbeeii live more natnrally upan 
herbage, while Oxfordtand Hain|ielilre6 Iom* their t«eth 
earUer and are unable to keep up their cxmditiofi. . . . 
1 think if both claapvs of nheet) — such as Oxfordt and 
the Hnuiitain breed* — were allowed to go on until 
they die naturallv. the Monntain breed would live the 
longpat. but thin liaa not been »ettlet] by experimental 
t«»t." A» regarda rabbit*. Mr. F. Vi. Wiilker. the 
well-known breeiler of .\ivgcirae, coni>lder> that "tlia 
Polish and Dutch breed* are tlx week* forwarder In 
nuiturity tiiaii nouie other kiiuU of raSbitu," and Ibat 
" nuch varletiw <i. e., I'ulisb aud Uuicb) have a nnlanl 
teiulsney h> litm leal time " than other breetln. 

FroiD tba above evideiMw it la clear that man haa hf 
hia e«aayH in aelertive brMNling "harried up,"' an our 
Aruerle-an oouiilufi niight put it. the develnpinental pro- 
cvveefl of e«rtaiti varietleti of live MiM-k by ^hortvning 
the term of their youth. Hy h> iIoiiik he ha« probably 
nbortened the ualami Kpau of their Uvea altOv On tlw 
other liand, I cannot find any i>Ttaiii pKiofa that th« 
adoleaeeiiAo uf a breed liaa ever b«eu Intentionally 
bHigthnted. I have Uttbi dotiM if the attempt were 
aertoualy mada that it would be •aeccanful. (ipeo air 

UomSSn'%oUh and alSoSSn ISmli iKf^MSl 



tut Alff-:-" llir RmICm *i InflriMllllll IVMiNd 
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Arab faupM*M arw ^luw to tiwlare and are InttK-livtHi 
brmK HereOtfv »«H>rii« t*» imrlivipaU* fit llic |»rcH|iu*- 
tion of HHiir loiiK-livetl (lotuealio brrttdii. Tti« Eni; 
livh ih(»n>iii;litinH| luatumi luurt* *Kiwl>' lima tlir 
Shirr tKrrM* nriin^l iitxler aiiiiilar rotulttionit itnil n tt>n(r- 
wuuI«m1 AIil^>ru rabtiii will mtaaJly ouihvi^ n Diitrh 
miic>y Itnrii ut tht* miih- timet mnti uiuli-r tin* Mtmv roof. 
\nti it t« tlifniMilt to unijpnitjuid how a hn-tKl of 
domp^tli- aoIuiaU cai» withunt tti^ knowltHic** nr thf 
wUh of a brvtHlvr l>fL'*iiiH' 4WUl«dly luiiiffr llvml Chui 
MHui* utli4*r varivf ir« uf the iHim«H|iwin. 

FrxHii what han lH*«a) stikt^sl abovi* it «mi» pruhable 
chat aiunni; ci^rtiiin iiiaiiiiitulM a ilirisst rHatinnnhip 
PxintN ht'twi'Ph ttM> ihirntinn nf a«lolMr#nn»i of a briwcl 
and ttA |K»r*»iitlal |iii(ir(*rUy. Ii> othi»r wnrdft. the 
slowly-iiiattihiii; varMiiM aiv t\v> Ioiiic<'r-IiT««I brvMHlji. 
If rmw we |muw froiti the v«rielk*»»< nf KiwxrUw to thi» 

SNwien tli«m»elve». we » hall Qiul thiita«iiiillArrelAt|im- 
lip exist* in their raMf ali*u. It ia deiuuiistrab^ that 
in certaiu extnMne Vxaiuplra sutue Miieh nile iDU»t be 
ill np4iratM>n. Miitiy ycAm aff(» M. 1*. Flmirpna, in a 
work on lltmiAU l.ontcr»vity, tN>nt*luili*tJ that tlwt av^r- 
tnev ng^ nf A iiiauimul wjw Ava tiiriM tho pi^riml oc- 
riipli^l tu trmwth. Htitfitn had prMrloiiftly HUp|>nfted 
tttat tl»e ratio was tu> 7 to 1. In ii*<lth4>r ca^e are the 
data nuniflieuCly iititiM*ruuH or truHtworlhy to make 
ttuntit •tatniwDti eredibl« a»d in twi.'urdArioe with ex- 
fkitrinncw. 

I^<t 110 now r.-%k(< A fow Pintitpli^it of well known do. 
luvwtio nuiiilinalN rtf ijlffprpuc Rpi>Ht>9i and eoiupanf the 
ratinuf the letiKlh »f th**lr yniith with that nf chelr 
life. The |M>lenrtnl I«iti|fi-vUy of a ilnmpntirt iimiiHt* In — 
nrciinlicii; to luy Aullmrlty. a bfe«>d«r of tUf^ ntiiHll 
n>di*«tii— about T<mr and u half years, while it iti full 
KTown at the ak*' "f three uiKiithtt. The rikoUMf, thenr* 
fore, ftfMtiidtt Attont nutrfii time* the t«[Niii of Um ytmth 
AH an adult anluiiU. Man, on the other tiand, whom* 
a*loIetMN*n«« (>Mi»ef At tW4»nty t)v<^, liven rantly bpyond 
ej((hty years* — in other w<hTii:>t, iinder favornbU rntidl- 
lioni. lie eua utily I|4»ih> to pAM In A«lnlt llf«* flfcy-lWe 
yeam, ur a little wore than twice the leiitcth of UiA 
iiilolfMNTiiee. Wiirti an AtiliiiAl I^WikMi fur ci>m|iArIiiuu. 
»in'ii AN an Arab hur»e— who^ yn«[U. allliuuj;li k>nt;er 
tUait that of A uuituojiti yet nliorter thait lluit uf a man 
—the ratio of t\w two [trriudii iu thiM iuKlaiioe is an 
efi;hl yMU*« to forty, c»r as 1 to 3. m» far eatiforiuin;r to 
Ploiire«i«k* rwinlrm'nenta. Tel tlie .\rat> mLmkI jiilnh*« 
rour-flrtb« uf llH llf« as an ajlnlt. 

luthe Fiftv ntnth Annual R^p^trr of th^ Re«rli*trar- 
C4«n«ral of Hirlh?', I>f;irh»4. mid Marhn+feM there are a 
MtriiM of tabl<"« I'll th>* ai^' Ati-i count it nt ton uf the inar- 
riw) of tmth M>i4*«. Frnui l>*74iiuward thrprt>|H>rtionof 
likftrrliMC^* nf iiiinurs him, with few exeepttous. ue(TrMuti'>l 
year by year, and the uinan uf the rm»rtleii aicen ti.i> 
with very few eie^'pTions, in<TrML<M>il. Taking th- 
tireire years tmrnetluitnly prei^etllrttp tIi»* ynar IWT. when 
th« italistiiM were M»o-t truHlwurrhy.' ■ l>ft*eeii thr- 
flmt aiid tlw last of thane VriVhTB the inereuw In Che 
|»ro(Kirtion c»f bach'-Umt luamed aC atres lM*Cweeii 
twwnty flv* yean and furty yeani was so lartre an to 
balance not nnly the whole of the drvnwe. ainonntiut; 
to .'i7 jwr I.OfMMnnrriiMCfH iiiid<>r the In^LjIlntc ' Atfi* nut 
sCateit.' but mI-:* .t d«>eretuM* uf ^> |M>r l.iHki ui.-«rr|ji^'e* 
at aicea bc4uw Lwnmv flv« ytiank ThPi uiidoubUNJiv 
indii:at«s a genera] InirreAMt tn ih«i n^ces at whien 
bachelors marry. . . . AnHMiK ^pluoten the |»ru- 

Krtioa who marrv at alxive tweiity ttve year^ 

H also inenMJKHL, but the Inrreate Is suiuewhat )• - 
tn ainonnt ttiAU it is auioiiic bachelors." f Th^- 
lUritre* may considered tuu few to be euuclu«ive, > i-c 
the deferment of uiarrUA^? atuuiig tiAchelnni until ado> 
leioeucv Is pa^ed is too deeixire a fact tu l»e iKUurml. 

The group of famuus reteran* who noiitlnue tn up- 
hold their ear-ty rf|iqltit|nns iWplte the active cutittHe- 
tltioo of yoau;:i*r nkeii furin* ode uf the ni'tct Mrlkliiic 
features of the i»rew(il eni. What iiue before this lias 
r»rodiiced a tMtliutuiri^t like Vlri'h4»w. who with youlh- 
itll energy, att«p4t4> his seVeuly iwveu years, cyitue froiu 
Berlin to Lomhm in <ml<tr In deliver an uratiun In a 
lorv%ii tOfltfiie on tiMf mikst recent disnireriM of m«d 
.'oal sekeiuw? Can another if iH)«irat lun shnw a ret*' 
ran oomtweer Itke Verdi, who At 4titrhty - Ave y«nrs 
of afpR still lUU world wtth tnneful ineftfMty. or a 
po|M> with an iiirelt^^t rt^tr** Jtettve and n Juiltcim^Ht 
more shrewd than thuee ett>hriited iu the frail btwly uf 
Ijeit XIII. » twii yeurs uld«>r thitii VenJi f At the bt^iu 
lilnif of the preweut yif>ar Tlf* iMily News published a 
seneMof artl<-left nn the wurld's old people, entitled 
" Huw tn l.lve [jtHifT." The genentl iiuprrssion one 
icets, aceonllHtC tu the writi^r, is tliat apnn the whole 
the wurld'solil tUfti *' hare Iw^n rather a H<dHTmian set, 
with hardly any hyicienie principles and a stmnic likoli- 
nation 'to du tvi lli-y ilanwd pleii***,**' |c Is no< snr- 
prisinic that tl^e iitrtrtiiilie^ of atce (ihoidd be leas In 
e%'ldencem>w '.liiin f<:>rtiierly. when we know their rela- 
tUrtiahip to pn-vrijta)j)e)ihM'iuie. The eiMfricy.'however. 
whitfh enabii';' i inuu to take his fall aharo in the actire 
dutlen of hfe ur th>* Atfe of fonrkcore yean and upward 
implies somethlrtic ii>ore than lue-re freodnrii fmm do- 
crepitude. It liui>h*'^ a control of brain and limbs 
which an UDU'^iiiiiiy pn>ii>nt(*«l youth al:>ne can aKe, 
If mankind i< T<itbieei to the name law chat apfNtrently 
regulAtes tlie fHitenlial Inntcevtty of a mammal by the 
dnraSion of it* iul<ilewvnce, tiils expan^iuii itf youth is 
to ht lookad fur where ii Kreeu okl atfe is oommuiu We 
have learned » l«rwhi-n> that there are indications that 
aclmn^ol mm* kind may takiuc place amoa^ tb« 
inluiliitduitsof the«^ mUndk. 

Themis nu dnikbt tliat the iirr>Iuni^*<l operation of 
sui'h a law an I liave etidmvore*! lodc^'tibe muM eveii- 
tuully h'lid tn the rem•>'U•[ltl^ uf the whole rH.'lietiie uf 
suclsu Utft. Till* iuipn>s'ed MinttJiry conilitir>n» uf iui>>t 
erii timet and th*> (rrailnul edncjilion of the [M*ople in 
the science of Uvlni2 will Uiad tn the fiostpunemenC of 
those tokens uf .-^k*^ which itre mirtino:dy ftttrilintnd to 
aenility but iine r^'ully rhi" uutcMtne <if dl>w>tiAe. The 
httalthy ■urroii(idliitc*> itiid thM fri<»^tutii fnmi the rnn- 
veittioual trninuirlH uf uhl will |iu!4tlb]y increase 
anionii: <>ur iittitK^tlLnle dc-*cendniils the letideULV to the 
mcten^on of the ()*Tiud of anh>Ie«CT-uco lieyoml our own 
— AJi extrnsUMi whii'li «iur life tahlin !«liuw to have al 
rAAilv set in- Whfther the ppotTcwnlre slowinf^ of 
lUttli'H i[rr>wlli luid di'veUtpmetit will fjontinue until 
yunlli ilk'iirp'' Ute ii hole uf a Ionic lifctu aeirompliNh its 
btdtcAttt, c^iMiK l yei he Answered. The fietidulnni uf 
lifv swinics luu'kwaTd a^ a'«3ll as forward. -]Anr»>t. 



•Dr. nwfSlfenMlMl Ui' tmrtfp UmsUOA sf Itfs m mnut Utt tmtm ti* 
ftdsr stme tflrf -«m jmn of agfc 



19M CDITIOM. 

EXPERIMENTAL SCIENCE. 

Bt ceo. M. HOPKINS. 

Twcfiti«th Eaition, Rcvisci ind EnLuted. ^14 Pifck B30 
lUustrabom. EUfsally bound in Oath. Priu, by mAii 
poitpsid, UM; lialf Moroc«o> 

Itabfs* 



T^ta W«r».aik rtlll llll^rMt Alt4 « '■•( t^*i'hM'«. ■U»Ahim« 

mhi> •Imir* i" iiu\mtt •« MUkiti ■ |««ttiT»i kii<>*li«lnr >•! I'lirfk'*. 

ThW ■|4uiiilld ir- rkfttM and --lit •••mwlliiiu '•••rikf nl thotwSI. 

It tu* innui-rMWl it)i>**«it<t* I'f tiiM U* ihfi'b-MK* ..I k imr^m. It will 
niiti'Ou. ?••<■■« I If ••lt|. ti<l>-flii«lluh a III <rltaM<» Mi». oxtiiftMpt^Mttllbe 
ktoM liii|ittrTi'n«tiU til thm <ta]r. It fanil*hM * fur li>>ur« ••! iit 

WImI iIm Pmss snjrs «4 " E«pt*lMKtml Sclenen." 
"Mr llitpkiM km rmn6trvt m vsJn 

"tUf iM-tk >• not 'j4 »»nf uraMlnM 
rtisrorOv. simI hm «•! ■POmllllrOini 
• if m»»l<«>ulil rail t(- Qltd i' 
rssrfiif TkluablninfumiaiUiin. 
Aw 



wntr9 mhit m 
UllllT ttt »• 
l#«i!li#r who 

OiA in an - 



■ bxlilnn k«it 1 
>■!! aiMl n>4iiii aikd i 
ir«rl- •fiui.linr lurMfwa- 
irariivp anil faMiitalian 
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lOtlouH iMfxUMd II 

kxiiiiNf Kin " 

3tr. TIk«im X. KA^ n mar* "TI•^ 
|tra<vl<«l r«aracn«r •>< turn pbj-atral ay 
l>amiM iltr ■4**«m><i*aiir (hr i1«w*«tr"~~ 
iiiallvr. aiKl tU vliUfv lrv>f«ttiia 
maOiiiimal In. tirm Ihr w-'ck a valUv 
ait minil •ai»0 * a»r i.ia*r w.frk -m 

i-n.r IS V lt<riiia I i.iwMilt ..f ik*nir i.r -N>w V->c».aayt: - I 
nf no ir<«fc tkai ta at tW aauin Umv mi |ati»ulM In alVlv ViA »f wlMitSbi la 

>n.f W t Koirr 
Urth* ^tmtt Uiinit "I 
riirduiiT ajkil Misasltranr " 

Musdrtrf* tf esrdisi rsesamM^sliSflS trsai •■(••nI 
aad &c**<tlflc aiSft. 
Send tor lIlaMrsUd Clrcvlar »md Tabis •( CwlSfltS. 
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Suti* tikalom Mnd Scienliiic Diventons, htcktiin^ Trick 

By ALBEKT A. MOPKINS. 

E4ll»r •! Iks " ttlsntlBt A«anc*n C9Ct««*«U tl Mscslpl*> ^Mm 

^Mriss.'' tte. 

TtilP itntqn* wcrk ati|t*%U •>i tK« t'r>i(r«a(iiit»l anfl 

in<)<(ilMf If,-. t.i.tiu <( L.. aar litirarT- Ttt« 



.1 r>f the pr« 
■ r llir «i 



• r-. iliiDdlti KrtilMrf 
llomiaiin an os- 

tlajtiMl. I •»ii;iirii>» I* ^ l ■'■raK^*nI. a ■* 
tt* ts 'if ■•nif »r iEi«> t«ai hiiirwii «r lh«*« 

trtHi* Mriiitf kMit aiaitr^ l lrx ral«ri. 
■•■»rs-«<raU'Wt>r«. vr«'nt>>«ai«i*. «b«tli'W 
vra#tilala. all i>'iu» in !*tf a •liar« of «u»i> 
thM.. wbil*- ihMbatMiT <rii ' MvniaJ MmtI'- ' 

M^b aula rial niuH*rt* aa rhmiltM*. Brv- 
N-<rfc», Ml-., an* alui I wtaq. m*S all Mali 
Mluitral**! wnu ••rtro^ oMnrttw*. A«i»~ 
aala wl c«Mi>u« <<r)« mtt- ibr* <1«Mf>l^ 

Tbia wirfe U Mlint««l«d«««l ttf %h» Pr»> 

THE STANDARD WORK ON ■A6IC. 

Tb»a««SI(tn <Ml I" r(ii>t"«r«iihlc In- 
ttmtmm t« t*rr .^.wnlrrf iririit« tli»>ni*<b- 
*a) 0^ |«ftH]iii1ii|i aaloiililtlMtt 'Tuk f-^it- 
trffca. TW matbiii "f iaiiiv atrl »ri>|<^^- 
i(w i w i n as sb'rtfWranli* m it*wnt«^ ta iln 
lali Iks vWasMM. iW ^i«M>Mai' vravh i** 
mDUmitus, Mkd (h« uiulxcwli i«lii( riillr 
OrwvibMl amA llloatrai*-! Tin* <* ^ nut 
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RRSTimATIi>N nF THE TKMPLG OF 
KAKNAK. 

'irp Tliebea, tiM* city of n hundretl gate*, whkh finil«>r 
thr kitiK* fn^ni the elifVi*u(U !u tbe tweiitlrlh dynasty 
iiiai1«) a RhmauN display uf iU palaces and Itftuplnv 



ii|K>n lh« two 9linrt*« of llii* Nil<*, nnCbiDf^r now rv- 
iiiniiM but ruhi«. and Ibnw, as WdkinNnn ha* said, arv 
thi* Ta»U*iit and lucut sploiidtil uf nnrii^nt or inoiIi^Ttt 
tbum. Ifrvaxtatnt hy th«i l*<iniinnK und4>r ( !aiiibyM4»ii, 
by thei Aratw, by thi> rhrMiano of Ktcypt* aiitl by tlie 
reJUibx, fthd potrtiallT <Muoh8hed by iV|M*ate«l Hi%rt|[i- 



«|nak<*« and biundatiunii. it* priuei|MU •truetorr* havr, 
TifviTtbclrao. wratbrmi all storniK, ami w« nuv m«> tha 
^fibinxrK nii<l oUftitiadr* risini? fnnu tbe rartb hk# 
ftp«»^tPTii of atH>tlH*r tliat bav« etna» to bear witn«M 
trt cb» frranditor and pomfr at a Tanwhini rivilizatlmi. 
l^t tiM. tri a wnnl. rmtW (b«<*<>cel(hnitw] riilnn. »hl«ta 
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■rv w«ll kiwwii to nU irawlern. Aii«t lu^. nn h«a bMn 
Mill, wnrili A trip lu Kyyi't^ l'|>"ii rl^i* rifrhi 

Ih%iiI\ tif t\\tf Nil** r!ifr»- Jirt» i;fiMi|i* nf ttiJirtc*** — 
Kitriink lAix<n : ixttA iiiiixi t\it^ \*-U ImiiIc. linur- 
mill. K(tiii***HiMiiu. miU Ab>Mi Snim* Ntrtuirurfs 

of li'Hs iMifHirtaiire Krnvilutf tirtHiud ttit>«r luajt^tic 
t^u\iii% mul iiiakt? of the viuit plAiti u|kmi which Thebw 
iitduu n tort of nriiHrtrry <»f i^miiili* i'\t]iiNit. 

Wr propna* tn >HViip> oiir»otv«>« oiiljr with thr Inrfimit 
gTiiup 4»f Murh htriiriiirira, thiii nf KAriiiik. nt whu>h lin- 
Itnrtaiil Work Uw* hwn In |iritit>'vK* for tli»* LaHl three 
yearH uiidvr thf tliiin-K Hi of M. (ivun.-v*. lificrairi. in- 
»piH:tor Lit Che tiTvUf of IlKypt''^" atilii|iiitieH. 

H**fiirt> uiviiiif a gtiimriMiry of the work Ihiit ini9 Itwa 
(lonr, A frw f*xptiiiiiiti(iii'« m*ftii lo u-* lu b*^ ii4*i'e<<^ry. 

Thvif^M* l€(iupUt<^l Kuniiik wiu en*r(f^l iu huiuw ii( 



*rh« hypMtrt« h»ll (tlMt i» to the Mitlre ball of 

whh'h tl>e (vilinir is HUpfKirtf^l by c(»luiuii*>). a hurt*! 
ouloiilinilv whk'h iiiB lo h«vf Ih*c>ii rrfct**!! hjr TitattK. 
in llif work of Kitiu«*«r* I.. *A Srti 1.. of Itniumm II.. anil 
of KaiiifHca 111. (I'^iHi yram K. 

lu unlif to L'uniplcti'^ Ihr r<lifli?r it wouM hai'p br#-ti 
nwonary to ntmntrai?! m avw MUMrrunry, mmiii- pylnnM. 
mini II court with iMirt in hmi. The fiii(v«HiMiri> ol KAiiiPMm 
III, ilnroi] luM iiiHh^riAk^ ftiiyihiiifc 

The hyponryk hall wa»i ^-ii'tlivly «»v*«><|, l>i»e of (he 
witi«low» (hrxiOich which It ww* h^chteU in (Kill to br 
t»eiMi. l*ni|M<rly H|K-ukiti;;. it wiw not a leiupit-. but a 
place uf rruiilufi of holeuiii lutteiublit^. 

Three c**iitarin( later, the liurt I*hanu>li9> i*ntleAV(»rp«l 
in vithi to Duriuiitx thin inimitable iua>terpiere ; but 
tUejr work, i?oij]ii»ttDf; u( a uew hy|KMtyl« hall, n 




SV.TVlSii l'l» THK STATl'K 'H K\MK>1> 111. 



Ainrann. the ffen«*ratinR irnil. To take it fnirii (he Im* 
tfliihinu <an<l for thin wo uiiul tf<> bjirk U> the faittaiitie 
ilHfe i»r y«utr« tM'fnre niri«l>. the fir«t wanettinry 
wtp> notliintc iMit th** lioiihe of U<m| (ountlinl by iUir- 
ta^*«i I. It fMM*aMie to t|M> lijry|»1iAnN what the t«tiiipte 
of |leli»lii WHH to Che (irt'ek*'— the iiatt«»ikal Minnilitu>iiT : 
anil nil the •oveivl»:itH t*f all rhe tlyiia^tiefl that mic- 
e«'ei|<Hl eai'h 4»ther in |M>wer lia<l t»ill 'Nie aim, ami that 
WAM lo Mtanip il with (heir !H*al hy et»ltt-tl»thiitenta aidI 
new «tructtin*«, th*- (framleur of wliieh "houltl ecli|x*e 
ihi- nork of iht'ir pre*!**-.— or- T»io( ||| . for 
t«iaiiipl«t, erei<l4til IlkUKe ubrlii>k« which are iiiM-veU of 
ftraerfutni^MM. ami e4>verrtj the wnlUnf (he temple* with 
Imhk ri'ltefs , antl liiii ^neemw^r eTiH-lml pyloiw*i«. biiitl a 
palaee, reeoiwtrMcleJ the priiuil ivt* Kaortnarv of Kranite, 
untl c4»ikfttriM*tei] the t*elebratni " I'ruiiieuaue.*' 

Under the Ka]i>i*«»ideM there wan iilill fiKtre 4lnae. 



niaineil unfliii«hi^l. Kiifht coluiun* only roee in *paee. 
•urnHMinlei^l with uuflnt^hnl |Hirlie<«M. 

I'p to l^O^ tlie temple remainetl two thinU hurted 
tieueath a umM u( debriii arc*ainulate«l thrfmfih lhn« 

anil man. 

Marietta hiiit^elf, an arehaM>|n(n*t nf Ahlllty. who iUb- 
mrereii the Serap#iim. *Uti not heheve It ikmelble to 
>ave the tein|ile. an<l wnrte ; "Tin* 1eiiipl«> of Kaniak 
hAH, more than any other, tiiiderirt^ike the injurien 4»f 
Thiie Ihroiiirh tlie nei;NiceiM*^ of It* biiilUerH. ami m- 
pfclally (hriiiiirh it** iMwltion wjrh rewfM't to the Nile. 

•Siuer ilif name 4'uili>en prtailure the naiuv elTeet*. we 
may foref«ee a time when, thraiinh nmtional earipfr, 
ihe inatftillU'i^iiK hy|H^tyle hall, fur example, will «ie«> 
file tMi»e of itk cTHUiniiH, alreiiti> eornKleil thn^e ipiar- 
tefw of ih* way up, yield under aWtt effort, and the eol- 
uiliiitt will fall wi hai'e fallen llHMe «if tlw* Wewt t!ourt." 



In ibrv« y«arfk. and by vtry aliutil* (kc«ii«L Mq 
Lerrain hai* cleared the frre<at Wem Cofirt ; eimnj 
revlorvil the temple of Kameeefc 111., and rai*^l iu,j7|z 
lu plaee it* ndoMii : cleared and rentared th» lial^^j 
Thuthmen 111., na welt an the celebrated " PfouiffmU* 
and what is called Ihe " Bo Can lea I ^Ju'rfM" Ibfaa^ 
irl>phim faithfiillv reprewenilntf the «Jiliual«and pluit. 
hroiifcht by Tiiuthinr* fnmi Syria): and eleand 
t he ru hbi»h and di*co vered au alley of nitfji 
crioceplialou* cphlnSM ondliiK at an ancieiii qm* 
t>e«rtiiK lh« iii«ikM»f (he hl|^ waters of ibe Xllen!!a 
the \ f»r W to the vear 617 before Christ, 




THE 8TATITK OK KAME:$KS 111. 



After havlnie tIkewiRe cleared ont the nenter tif tit* 
hyfiostyle hall, 1^ i*- now undertaking thf* ci«|)lrt# 
rmtoratiou of tttt ltt4 njlunitin, wbieh are and Im 
in heiicht aiul lOJ-t ami hU f»^< tu dian»«>ter. Our u( 
tiMw. well known by tiie name of the "IiM»«c 
roliimn," wan threatened with hnmnllat« ruin. ai»d 
It* fall promi»etJ to endatkger the eziHleUcr uf lliert*tirf 
tuill. 

Hy n>ean* of flltlnff in and an Inclined plane. U. Le 
trrahi ttticrveded In l<>werin(f. piere by pieee. iu jurlii- 
tra%'eN <»f n weight of ST.AMt |»onndii, and iti eapilol a»ti 
itk tanibourr* of '^.(KN) and ».1KM> pound*. 

Sereu huudred fellahe are eniployMl tn the wuri 
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Th> Wf ilt to rutOimthw of tlui hv|MMiv^ hall will 
eoat BO Bori tluui 118,000 franc*. It wllf uke abfiut 
Un Te«n to re»<or« tli« <*ntirfi teiuple. 

Althouir)! luodifrn Kgy\*X litui fwntKMl mir iiillnitnr**, 
Aud that to a ((mat <>steiic tbruu^li uur uwii fault, au- 
eleat Ecypt rttroalna and will maiain Fmich, ftiriov ic 
Is to Fr«nrJ)nk«o that nbe owes her r>uai«iiuni>* aft«*r a 
boHal tWMiljr tittteti •eottlar in wUirh th^t ruins of hrr 
nliaeea b«v« Iwen wasting away. 81noe the Ktryplian 



rdlaba inrraljr bi«8««i aicaln exactly witat thrlr fiiMii-r^ 
had dontt In nrdi»r to pruwn with •wrcrjn llic werk t«i 
b# a<iN»in[»lliih««t. In lonklnt; at thnf ittrlinnl pbiriin 
aiHl at lb«**<«> thix»rt-tii>nl lalHiri<r» \wiit iini|«<r hoJikf^tM of 
t-arth. Wf flnil fiiirMflv*^ i-arriinl hoi'k P4*Tftral tlMMiMaiiil 
year*, bIiiw w** ltar«< mhmi ihi* «ani«' pwruri' Kntliiriirt^il 
u|M>n chc* walU nf th** iKlittrM, In otHinni^nioraihHi uf 
thnir mtintnintlon. Then^ tn hut <hi*> thltif waiithiK 
in thi* nwhU'rn pletnr**. anil w« have liol In iverrl it. 




I.NTEKUHi OF THK l»RuMKNAI>K oF THHTHMh>* 111. 

FHKI^n FKnM Kl HBlHH. 



AFTKK HKI.Xti 



•scadU1«m. wbioh, ao to irmik. t>>Tf*al(*tl tht>«f to tin* 
wnrld. it Ir to Ch«n)rM>nion. MaHMta. umt Man- 
poro that U ilti** th* honor of all the (liwjoverieit and 
tb** int^a^iire« taken for the preaorvalion of what re- 
nin I u 9. 

The Nile, up to that titne, had Iwwn Karnak'ji grrnt 
evt enemy ; anil tlw Krvnt inniulation ttt 1SM7 nub- 
uterKeil the b^poiit\le hall under Utn ir^'t of Mrflt4*r. It 
wtw the Nile it««lf that wa* (orcinl tn repair th«t darv 
aK^thnt it luul <lone. Ita water, iliverttnl hv a »niall 
eauia), nKA"> (wni* to lnv« the ooliintnn fuiii pylonen, 
and to dliuolve the raleAreoim ileiKiolt*! that were cor- 
^Ntlnfe them at a point riiuh wtth the trrtrtunl. 

The Work of c<onM>lidalloii and exravutiun was after- 
ward undertaken : and it in a Aurioun fact that tb« 



andtli»i tnthe uian with the Iruh. the taskmaj^t^r of 
the foree of laborrm uf wliat waa, uf old. the land <^if 
the Pharaohii. 

For the above parttrulam and tlur «ogravinKB we an 
indeUvd to I/IllunLmcioci. 



A YEAU ON CHKIt^THAH I8LA:«D. 

At a ine^tincr of the Kovat rteofrranhlcal 8ocW»t3r, 
IwM at tike ru)Ter»lty of London, in November last, 
Mr, <^harIeM W. Andrew-t. F. il.H.. fu*t>iMtant in the Natu- 
ral HiMory l>e|iartukent of the Kriiiih Mu*euiu. mul a 
pafter dmcribini; f .briNtmaM Uland. Mr. Aiidrewi ob- 
served thai one of the inont interenlin^ nf the lonely 
ittleta of the Indian t)oran wa* t'briitiiiaM Uland. The 



•tf^aa amuiid It were of efHMiunu* drfttb, and aoandlnfn 
«»f over I.INM) falbouiit iwnrretl within two or threci 
nille^ior iif* i'ita*lt(. Tbe Qr^i mention nf the Inland op 
riirred in a map by Pieler (tiM**. iMiblt*hH«| in Hotlaml 
in PUM. in wbirb it wa» eAll*H| Molii. In oolmetiDent 
mnp«. lliin name iktid lluit nf fhrt^lma* |i*liU]U werr ap 
piled tu It ujdtflereiitly. Iiut il imjI kuuwu by wboiu 
the iftland wan dk«Ci>v*Te«l mid imUMnJ. 

TRK KIHhl AIHCHl'T 
at an eAplnrationof tbe iphiml utu. maile by th<* frlmte 
"Ani^tbyttt," from whieli n InuiIV rrew wa^ liiiidetl 
with tbe nbjeet of nltemptiiiff tn reiwb tlif r<tiinniil : 
but tbe bland rhfTit pn^veil iin hiHO)iernb|r ntmlacie. 
and the lurent wn» altamiifhni. In ibe furvrvintc 
TaaM-l " Flyintr F»*lk " irnptain Maerlear ' w«» ordered 
to make an exAiriinattoo of tlie taluMd. TIm* cnofct wa» 
f(r«nd to cniiRibl of »leep liiunlnne elifTft, and it wa* 
nniv aftor MiDinf; tiearly alt nmnd the inlanil that an 
aiiehnrutre waR f<Mind in a buy willi a w|iit»< i-ltlnt;le 
ktrarh on tbe north eoanr ; K/thlf the imnie Flylnir 
Ki^h t.'uve wa« Rivrn. and tt 1h imw iIm' wlte uf a »ninll 
bettleuienl. In tbe fnllnani^ y»<iir Her 34N>e^lyV whip 
" Kfreria ' rallei) At the tAlandMnd reiuain<^l Klinnt ten 
(Uiy«. Btr. .1. ,f |,i*>ter ai>fniiipani*-«l the riiiedition a> 
uaturuhxt. himI n.udr extfUP-jv.- mllei tiMUH fNith nf thr 
fauna ami nnra^ but bnd n<i-l titue to ijenetrale t<» the 
middle of tl»e uland In IWOIirr MajcMy's nhin " Reil 
imJe *' calleil at the inland for a few Imura, and Mr. H 
N. Kidley, of the Sint;n|Ktre Idiianirai (ianlens, who 
WBft on buanl, rulU'i'ted a number of plnnti* not prevt- 
un»ly reeorded. and ba» written an intereMtlntf account 
of b» visit. It •fteiui-d i1»^irubje, however, tliat 

A MotIK ri)Ml*I.KTK KXAMISATIOS 

jof tb« l»latid fhnuld lie undertaken, and. if powlble. 
collectiiMiN Rbnhld be riimle nl dtlTerriit M-iixriia <(f tin* 
year, and 111 l>fl«» Sir .loliti Miirmy tci*ii<-ri/u»ly ofrei>*i| 
to pay the e\|wiiwa of aui-h un rt|HMliiu»n. He (Mr. 
Anilrew>i«iiK furtnnate eunu^'h to l*e able tn avail 
hlm><'lf of that (tfTer. lunl. the truntei>ti of tb«* Hrttifli 
MuM*nui having (panted the nfiwarv leave of abo^mcv. 
be left Knitland at the bPffnintnir of May. ltN»7. Tb« 
greateiit leiifftb of the uland. from Northeast Point 
to F^ciTia IV>int, was abcMiI t wel ve milea. The 
KreAt»«t wlilth frotu north to iM>iith wan alxHit If 
mile* ; the least niilea. Its area niiiflit be mofrhly 
stated as-iUfMpiare niilnt. Tbe tsland enn*lj(tMl of a 
ventral plateau, bifchetit tuwnnl the mirtli anil ea«t, de. 
«eendini: to the *rM nti mil ftideii tiv a »nefH>Miton of ter- 
races «Fpuratei.t by Klt^pen or rliffH. Alnti^ iht* ralMsl 
rim <rf the pliitfiiii thervt were a niiiob^r of btlli*. Ibe 
highest of whieh <Mnrray llilll orcnrrv^t toward Norlb- 
we*t point . Its tieitfht wa*> ntKMit I.lTori*r-t. Tbe sum- 
mit wiL» f<irii(ed Ijt nuuuM>* of doloniif ie lituenluiM*. and 
on its l(»wer *-[o|ieH there were l*edH of nbetiy liUM-stute 
and a lu'e-nllar de|H*«il whU'b tn^enietl to b« mainly 
iDiule up of tlnv tipberule* of allernl vulponie (rlass. 
Over Norihf.'ot Foliit wajianelevntian J'tuMiphntf llilll 
which. Ibniiuh tint m» bit;h <Si>.> fee<)i. wa* iMtrtieuIarly 
fnterevtinic on aeeount of the extensive deiH»it of phos- 
phate of ume wliich was found thitnr. This auhstauM 
w(u> ftrewn nvi-r Ibe »urYarv In bJiKks of all siua, 

[and III MMue plaee» it was found to n ennniilerabie 
d< pHi . ill oil.) IK. l.i-McviT. it roiilil U* m'cu tn T^>t «U- 

j rerf ly on nn irretfubir »ur(are r>f the iloti»iiiltie lltn<>- 

jstotie. <«i<u*tunal pinnaclrit of whieh t»rnjt^te«l tbrontcb 

j it. At the northern end of the hill tlie plowptmie was 
found 00 both np|>er and inner niofkett ; but tuiiber 

! sooth on th« plateau side onlv. Dw outer beinfc or 
enpiaii by a reef of lliueatone, whieh ilcwrended to the 
teirmre beneath In a low diff. The area actually 
eorered br this thick deposit of phonphatr of Jiui« wa* 
al>out half a mile Ioiik by a quarter bmiuS , but an 
liotnenae fpuintitv occurred in tiM* form of irreifular 
nodulM and blocks suttered over the slopes and ter- 
raoes <rf that part of the islancL Them wem other teas 

mteiMlTe beds over Flyinic Fish t %>Te, and abo at seve- 
ral pocbia along tbe easlerii i^l|ce tif the plateau. Prob- 
ably when the tsbinds were still tow and not eovena] 
with froMt tboy formed the iKHiiea of 

MYKIAIIf^ OF SKA BIRDR, 

aud tiM* Kuaiio thus formed, after umlerYTolnK altera- 
tion, uiainly tlirou){]i Iom of it« orpinic nutter, irave 
ri»e to the bard. ^ilHMiphatic niek now existinfr At the 
same time the liuie^toneM on which it n*sted hail often 
Im-cii plKMpliatizeil, aiul lumps nf rnral. enn)>i»<ttfiir main- 
ly of plHispbate of hme, wer*- M>iuetiiiie*> f4>iitid, The el 
tensive iUN>uniuUtM>n*> ot cmuio wbli-h iun»>t liavetiiken 
pl«i^polnt»Hl lock tinn* wbeii the rninfall munt have hern 
mnoh Iet4 than at the present day. a eondilion wh»ch 
initfbt. at least In part, liave been deiK-iidcnt on tbe 
clrvunistaucts that the island* were low and prohaMy 
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fnM< from fitrt itr. Thr hnlorr of thr i«liui4l. an fur Afl It 
«MHiKt t»f iiiail<> oiil, laf^nu'il til Imrr Imtii ftillnw* : 
At llr»(, ikt ijii L'rviit ili-^ittli, Ihrni «ii3iiitiu)MiiJiriiir liunk 
aptin mliicli iiitnu-roiiik fi*rjiiitiriirt>riL, inrluiliiit; orlMt 
olil«*x. livcil. «it<l fill* ^h»'IU(•^ «iii<-ki f4»riiH'i| iliick b*>U<kf 
lliu»'»f(MM-, Tilt* ftMMi«liktiiiii ttt lUI- bjink vtti* v<»li-nute!, 
adtl iDMii lime >i* iUiim lavii, af fttft trjirhylu*, wa» «*nipt 
«>i| (hnitii-li anil ii|m»ii rhi» lliii^>>riiii«**> ; thn ui'fiirni'ni'^* <»f 
rlih'k tiaiiU-iif iMilap'Miif liifT itxliciitn lh»t rli>*>'ru|>- 
Ijiiii'* wrrr !>^ubiiianrif. ?4<>tiH> t*lt^vnlitiii t»t>k t^lm'i*. atul 
lh<* he«U nf tufriNrc>Aiiir> cnusnli'liilt'il by IIh* icilitlrurimi 
tif liiiir. In xUp nvxt {tlxc^, ttir wIimIi* waji I'nvi^rifl willi 
ihirk \iOiU of whiT«> liHH**>tiiii«' rruwttoil vith l«r(;f orbi 
loltli'M, 'ritt<ht> utrntJi *t'«'iii»'tl tn hrtVi* nvi>riiip|»«-il ihr 
#^lt^•* «if The tK^|» iif tnir. uinl hi |iUtN-* it <M*ulit bi* 4«-«'ti 
iliAC Uwy (]i|*|ie«l awny fruni lUi* i-i'iirrnl iuM*n. Tlii* 
i|»'|Mi-i|>« Pi'«|itijr <»ti Ihv •ifhiitiUliil lliMi^toiiifj; nvn* fur 
III** itM>Me |itirt L'uveri**! with rvrciit ni^riiiiiutifcil«Mi>- but 
Ihey ^n»|H^1rlH| to lm%e iwri uminly roruiiilniri'rul ltim>- 
iiliiii4*% l*|Miii thf foiiriiiiiiioii tlni-« iipe|inr*<i| i-xiftt^iv^ 
VTfly un-w up mtul fnrnwil nii nlnfl t^^><l|lllr 
blitmU. till" nn-f Hut nuil i«lAiulii lif-iiic now repnrofiitiHl 
br till- rui«iNl rim of thi* ptAlona ajmI the hilh rialui; 
frtHU it, the Ul|^Nlll hy iho (N'litriil pliUonu ilsrlf. 

•niK rUMATK *ty CHItljiTMAH IXLAXIl 

wnH A ilrlii;hlfiil rjii<*. niiJ iliiriiic Itie crcnt^r (tart of 
llir Vfiir nT«iMiibl»-* n wrv hot Ktitrli!«h miiuiiier 
IMT**!! «-ilh!«iM br<i*zi*«. Th<« muttiuiitu teiti|»emtiiri* re 
cunli'ft (hiring; hi« »liiy wa;« !*( Fah.. on NorftiitH'r 'Jt>. 
tin* iiiljiitiititu, t)J Fikh.. on Ffbruary wlu-n it w»* 
ruiiiiiitf tu'iivily, Thi* i:rfiir«»t nui^f of tem|M>raiiire in 
twenty fniir hour* w:«» U . Tin* ut'erutr** lUASiiiiunt 
an<l riilnlitiiitii miuht bi* taki*ii jv> alhiut h4 PaIi. jiimI 
"ri KhIi . reit)K*»-!i»i*ly. tin* roriii#<r iM'ciirrluit an hour or 
(wo nfter iiiuhUi> . llie hitler i<horTty Ittrfort^ KiinrlMH. 
TIh* [M-rvailintr winil wils the vKitheaNt ir^'le. whirh 
bkw about niH> d*yti in the year. Very hftiry ilrwa 
ki*|it the vr;;4Ttiilii)ii fre^h. cvc^ii af |i-r a louj; Hpcll of 
ilrr wi'Ather. The Ulainl wax iM'rfwtly hralthy, thrre 
li»*lntf IM> luarfthi'ii or ^ttLtcnaut ikMit«, while un the oIImt 
htiiKl rh. tM wii» A fAir «u|i|*1y of ^'t».i.l wHti-r Th* 
« jioU> i»Ijii*i| wiib iikrer***! unit forff.t. r&ei'iit tli«> Aiiray 
»we|»l i'iits^*- fit the^t-ji eliff aiM) the vt^rtiral fae*-* of the 
hilntiJ tHi**M. N^'Hrth^ ^ma thi*re a'an ii»iuilly a bfll of 
thii'k loM- ror**M of iron w«nm!>. iiyAiii|iU»«i*>, WHrtK*. ete,, 
iniiiicl<'<l With |irih«laiiii>*. whteh III plaein foniJ»^l Im- 
(iviji-lrnbJe jiuiirl'-^. Oiii«|^|e iIih the etilT UMuUly ha«l a 
•CNiily nivifrliii; of e»i«r-e irra">« uii<l chiiii|i« of )i(i*ht*4. 
Wilhiii It. on lii«*o1h<T hiiii>U the rieh plKwiihatie H>il 
atiiiifirlfil a I hie k forest of lofty (r«*es. Uih' of the 
lUiMt rniikarkabie of tlH<Mi wa« a »|>eeie« uf 1 iyrooarpiu, 
ur 

«'IMtKli KHI IT TIIKtC, 

tiiirfveii traii>lalt«Mi of the native nam**, lhefnil1«of 
whii'li Im-I two iijt*nitinitie<Ht<i exiiaii«HMi<^ wnnrthlnt; 
lik»* (tio«*. .»f lb*- friiit* of thrush, by nieiuiB of vhleh 
Ihey uiTi' eitrri*N) Inn;; *iL«tniH^4 ; «*»ei'|rt diiritii; ih<* 
rmiiiy M^nson lhi» in*f wa* rvMuptelflr (l<*»titiii«> uf 
lenvf«. iiijtl «jner- it ira« rrry rointuon. il ijave a very 
p(*etihtir aniM'^'t tu the fon^tt iiiiar ih" aoft«r. Oih<>r 

«a» eitmnely ic^im), aimS luiil knnm mlletl t«<Jik ; the 
hmtri>»N Irvi*. riMintl the Uiw of nhli-h b«itiirt'f>« Uk^i 



OUtcrioUh- •H-(-urr*M| MHiierjiiien 10 fei*t hitfh by f«*et 
or '^t fffl loii;:. iiu>l iiol more tliuti 'J fnrhHH or It Itkeheii 
thick -many of thi- othf-r tree*! bail btittr»-(. llke i^tiiv 
[MirlN, but ill nonr wrre Ihey il«*ve|ii(i«^l to that elteiit ; 
thr utinkini; wimmI tn-e, Ihe iweuliariiy of wltteh W9i» 
|M<rha}j« »iifneieiitly *-\plnincxl hy it*' nuiiie : ami the 
wtlil<';«t£o |iAhii. Th« tai-l Hiu pmihAr to the i^laml, an>l 
u'liv vaUuibh* on ait'>MUi1 of itt** rkei'll«>n1 fso^i that il 
]»U|i(ihe«t. In taVorubU* |<H*atltkeN it ini^ht reiu-h a hrii;ht 
of froiti an fet't to TU hH't. A*' mtiM ti** «>k|M<(*i4>>| ill an 
U4*«>aijie mlaiicl. (he fauna wait not a rh'h one. Thvre 
Wrre only Hvr tt|i#-eie* of niamiiml* eonfi»uns of tw<» 



it de^lmyed. bimI uIimi Ifecaurie uf tia* notie ^ 
ef>- hi iiiff A horribly harih MTenm. uHmiviitlT «, 
ihiriii); tioth thr in«i»imiiuii aiii| exiiiniinb it 

l»%'K KKM^UKAlll.K TRi I I.KniTT 

WA* that thin ImiI iia>l. to a irnnat **)1riit. 
noctiiriml habttN. anil HfVeral iui;;)tt ii4t»fi'WNvti"'' 
hiJic lOnmt hih'h in thr air in lite lirieht hut HihliH** 
MHUi-tiine* rri n in Ihe luiildlrof tite (Uy. It«i»], ^ 
onlv in (*hrutmA» UlaiHl. Thr UimI hmU. ttf^i't i 
iRlril* of |kAjt>a£*> Aiiil II loikitll niil. wrrp all |»f«iij^^ 




KKI.I.AHS I AKKM.S<; KM.I.I>«i V|\|KKIAI.. AM* WuKKINt* 
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kinilii *>t rat*, a i»hri»w inoii«*, ami two bat«. Thr pre* 
enee of the rati* ad*I »hrew inii^t tie armiiiitrd for by 
t<U|>|Hi<>ini; thai Ihry a-Mr^ itrlfli-*) to the ulamt «m> flnat- 
ini; wool], while the tK»t*> rHArhi>«l thi* ii^laiH] by tliicht, 
Owine lo ihe ahnnihintH' of ftNiil ami Ab»*'ni'»' of i*n<*- 
luie*. thi* nitu «wamii*«t r%ery wher**. At iiiittiifall thny 
Ap|>ear in trvKifia. Thry ate nearly rVfrythlm; that 
iNialil l>r eaten, am) wrre |>arti<<ularly (tetitrm'tlfe to 
thrfniit)! ami rejfiabhi* thai are now beini; I'lilti 
rnt<»t|, A re»hh*)i'tirown ft|t«-<'ir)i wiu by far the monl 
imnierotiii : tt wh« an rxpiTt e.hiu1>er, ami he bml •ren 
It run up thi* iratlthic ho»hr»|te« hkr a M|uirr«>l. The 
M*iiin*l >*|wM>l*M« WHM blitek. with thtek, roATH* fur; it 
«M A e<Mti|Mirativt*ly tiluirtti«h AnIniAl. Ami livnl tn bur 
ruWH in -iiiall eotonteM |i<»ih ^pp«*i«<ii were p«>eiihar tn 
tlie i-lttn<t. I *t rhr Imr*. oite wa« a miiaII tnM>riirnnMi*> 
fepr^rir% tije uihtrr a Uit;*> frail ht«t. Tlu' Uner 
very r«Muiuon. and wn* n icreat nnlHani*«>. iM^th mi ao- 
couiil of Ihe ipiaiititieM of frtilt. ettpet-ially pA|ial«K, that 



the ivtaml. They inrlmle two kimU nf pigenn, a hivL 
an owl, a thru«h. a Kt^'cir^ :>f /ovternp*. mul a >iu^l 
Kwifr. The larice fruit piffiHin a lu vi>ry (M>niiiiiH), ani 
it* ilt<ep tjonniiiitc note wa« tlur nio«>t MnktiiK Miiinil ib 
thM hiei-M In iIk' ilnytlme, ThP ^inall irri*«ii«| (lizea, 
miih ItA hritfht nM'talllr tfrven back. icrA> Ikrnd-Aii) 
rlM'Mtnut ttfta^t. wa*. iIh' ni«»ft brtlhaiilly mt'ire'l nf tW 
i*lAtiil birt|r>. Ihii when runniitir anMMiir the falli'D lrfto« 
i(M i*«iU»n« hariiMMilr*^! m> Wf*II with il« •nmKitithntrttliiit 
it wn<> vrry iliffli all (<» wee. The owl wa* eliiffly 
markablr for it« pi*<^iiliAr i>ute. which meuiblnl ibr 
ohort bark of a i>nuill ilou. iipunlly reFieatril ftve)ir*i| 
linir*, but ttoiiietitniK roiitii>n«*il rmirh lonfirr. Tbr 
M'nbirtI* weri» thrjnmt i*oii!»pir-iioii» nf thv iubabiutts 
thr ihlAUil iMriiiir tli«* briTifinir plaei' nf tlinn»niiil«(4 
fritfAlf-btriU. tfaniU'lK, biHitMPii, etc. The friciitf liAii 
aii*l linuiidM liiilU III U*** htich tr!M4*fi oear tho iMUM . i4 
lh<> former there were two upecle*. oti« eno*iiti*rjililf 
larir»T than tlw other. Tht*M* bmlt« were th*- tuM 
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iMirtndi wjtircf **f (uwl mi|»|jI)^ of tbi* blaiul. Tlj>-y 
M t*ri> iixiiilly rtauidil tliti*: A lunti, armnl with a (juIv 
10 ti-vt ur Vi ffvt |iiu(f aiul n ri**l pUilh. cliiulwd a his'li 
tr«M» iifiir iIm* PU«Mt. uiirl. !>rniHlin[7 on tiw topUHHi 



t»miicli. Wttritl llir rwl rnir. The binln w»»t»? nttrwl^il 
bv thU. Hiri>(>|n*d dmiihI to iiivf*>lit:iilr, nti<l wvre 
kiitH'krtl 4li>wn « illi thr |ioU* : in that wny rtiuiit^i to 
Miipply fiKMl fur the* fi*w iiihut>iiiiiit!» could lutijilly he 
ol»tail)4*(l withitut iiiii«h ilifBtfiiUy. Tkw reptiles van 



l*<w Mill HiuaJI. 'flien^ wi«rv flr« nr nil vtm-i*'* midiII 
Ibjinis ami a litllr Uiml xiuiktf, wlHrh hxt^i iu 
plarrs uiidrr lopi am) nu'k*. limHi*l Ulf w.-«m fatrly 
iitiuiHlnnt. ThiTi* wrn; ttrvpral i»|>(M'itwor hitiil (*tn>M. 



Ihr liin*<r e>Minnnn liHiii; a lilllc n*tl I'riih living tii ihii 
rowtt nil uvrr the* i«latit]. Tli« mbher mih wh^ nIm> 
viry an III L*r ouM. Thry wen* «ruo<l chiulji-n«. ami a«- 
(viuIihI lri*« ill »«ircli ijf (imkI. < hir rciuivrkahlr cir 
uainnlauor tlw i>oeumnc» ot iu> Una than four 



r*|»-> iif «<»i>fliHMriu»» twri of tf lilrh wrrp pprnltar t4k Itiff 
t»>UiMl ; ilif ti«-nry*t iiMiin> m-vmimmI Im» naiiriHiof Sii 
iiiitrrvi mill tttf Am l»laiHl»< |i ua*. ihflli-tilT 1m amHint 
r«*r th<« pr*'-*'!!)-?' 'tt lliti**- nttiiiinl^ tii iiii tM'fittitc i^liunl, 
ttiiif>' NHli thvy mill th»*ir uvn ui-ft- «|*)ii*klv klUwl hy 
Hvn ««ftT. In r«HM'lii!<i<tn. 5lr. Aii«lr>*««« wla!»-<l lliiil for 
»H*Mir y««nt Mr. Aihlrrw llti^*. bn>lh(-r ol >|r. (Jrnrve 
Hn*jt. 'iltf MWiHT nf K«M'hhir I'ticiM IkIaiiiI. HimI lM*rn 
M*etiiM| III Flyiti»* Ki)>h 1 **>v<'. wiih his hiiiiily ami a f<*w 
tiM'ii frtiiM l*iK*M». Ihiriii^' ^t.-iy ^•iii«* »nh>taiitia] 
|i>Hi>*^ liJid iivrit hulii. nrlU '■iiiik- iiikI fniii !r<'*'-« aiwl 
riiptiAhill tH«lili» |ilj«lirt-«| : II >titiill t \|MTiMi**i)tul |»l.«lttA- 
Umii nf ctilT*-!* WftM n\*4* mumIiv uiul I ill* roiili* l*-ft nn 
ilmihl lluil th<> ulninl wa^ n<-ll >ilitf>t (< >r iiifli-* ;rr<iu iiiif. 

Ki-r4'iiTly n iiiiii(h»>r **t iihiIi*'^ immI h*«-ii iiii|Nirtril frMti 
JjiMi 111 ii)ak*< ihi* iH')**^Hiry |)r*'|H«riitititi« ft»r ttiirkiiiff 
tli«* vuhi:il>|«- (teiMi^tt" nf |»lii>-iih^lt* liitH-, \Vh*'ii 
(Mr. Aixln-woi |«-rt |Jh> ip*Iiiih) in Miiy. th«> Culal 

tHk|itilatiiiii wra.1 hImjuI lowtv — Ku^lrBh SlfrluiQic. 

TUK I'LA.N TIU: KAUTJI AND VVH 

In a pnM'aKi* hi ihi* "Novum Urf-nnnnt ' MniMtn 
pii|l«I*'t1 niit r^»-fliiliLiiljrr« liflit«-i-u ih** <'itMliiii>ihr« nf 
iIm' «*I<1 'It'*! M* vk utiii-li h** tlioii^ht »li><u-i>t| ilitit 

tlii'tr Nliupm unrt* Imt inclmnrv. but tit th<» 4irT|nn 
nf A iHJiiiuiMii t'niiM*. ^llitltar rviltM'MfikrMM ltav<> itrt-n 
r4-|H-uti-tllv tM'lii't^l by iri'Mi:i»|'h**T>, «Ihi hniv iiwfcnl- 
llt^lv lt«-i*ii It^l to ihi* brtirf flint ili-trlbtltttili fif 

lillMi nfld VI JlIlT 4>|j tiir t:lnb«< {h lia!>«*«l n|i ;( t1r-|b|j|t* plftll. 

Ai>y »>ih*b pliiii ciLii iiiiK- (h* rfi*n;;iiirr-^t ill broatl <»ul- 
Ibit*. >lii('f tl^'oicriiphiral ?hi<|<*-* 4lfpi*ii«l ('ii uii inlrtriite 
^**|-|*-> 4'f litrul Ai*fiiK-iit«. Tn|in;:riiphri'iil form ilfpfinU 
nil ■'iirh hii-niihtJiiit, ii(«*nU-ulabU* Im'h-r* th/it thi<>>tii4rc»t 
i.r ilN uf)tu|b nrv 4*rt<>ii iiiitriiti-iibli*. Th4* iiii»«iiifl link* 

lit Kl-ni:rjlpttti*.4l 4'\'nlll1lo1t iiffltf- lilMll*-r'M|*. flin««> of 
nri;«l>H* njltllnll Mf Vi- 1 1 h('l*'<>)(, Ix'lli'f III tll4'4-YI>t*'Mf^> 

nf ii fiiitd.itiK utui u*'*'tfrj'p''''~**' |*iii'> "hi 11^ ^iitt^n 
pliy. It wan 4'X|)r4'vvt-<l iii*niiii<nf tUi> I'nrlti-*! rlA>»ii'nl 
map' ; il |inr»ti-hk*sj tli»' tiniuU nf tis«'<liii-v»l rnrt4*i!ra- 
pb4'r>. iiiiif led («> iht'ir fai'tii*-!!*- ubt-«'l iiii«|x* : and It 
WOK pupuhiriziHl iu thr flr>t liulf uf (he prt«**ij| tM*iitury 
by iIh< ti^arbipf; <d liutiilMddt uud V'Aiv tti* Kraiiiimnl. 
|4ur with i1l4' tcmwth of I.vt-Misiu and it>( dnrtrhit* i>f 
Ili4< iiili'rrbniiv;*' of hiiiil vrii uiid<*r tb4' iiillufiKi- 4»f 
jnrtti vaiintli'it' in U-vi>l, th*- id4'it fril iiit4> diMTinlit. 

Uut ihf diM-itVi'rk4'*i nf 4icfiiiin|iraphy iind ptiki^ry 
luivf »|iu«li ulMit iillouiiiir*'*. >lM<iiid Ih* iiiail4* fnr tlki> 
tiljc>L-iiriiitf arlMiii nf iinimr <«(MlUtM»ti»-, .^i»d llm^ hnv** 
n-vrnliil fr4'?h iri'*turjipbli*nl lifni(nhn:l»^ nnd «>vpl(kiiii-4l 
ai>pnr4*iil i-uf plUoi-. Th.- tntriNbh'Tion nf -in-li l-w-al 
cliiiiiK<^ i». b<>»»-vrr. nnii'-rc'-rtr* . *mct' thi» 4'\uii'iir(» 
nf il tfi'i'irniphiral pliiii "f th»' »'nrtli Ktmuit by ibffM 
f«>ntiir4'*> . lb Till* rniir4*idruitnii of bind ht tlu< iioMh- 
t*rii aiii! til untt'r iii Oh- M>iilli<-ni bt-itn'ph^Tt- : i3i the 
irumtiulnr f<»nn tif tbr tffntrniphiral itiiilt and tlie 
HniilliwartI tu|H'^riiii; 4>f th«* liiiid Miai<^. Fniu thrM* 
lull b'ntMri-> 11 fnllnU'v tlint ihrrv in a " northi-ri) land 
lii'U" fnmi Hbtrli tbriu- (^ll||t)ll4•Ml^ pruji'rt Miiitliwnnl, 
t>t*|iara1<'d by ibrt^ cM'i-aik*. whirh rxpaiMl until thry 
lunu a "M^ulherii lM>lt," Thr chiri) fnaturr w 

ctu* antifMMhii |H)»i(ltiii nf ni*Hmjij> aii«l c^uitiiH'ntn. Tho 
main pnddt-iu nf i:i'ni|ini'ph<v<*ny !*> tin- «>\pliiiiAtiiin td 
ill. -^■ lin--.' f.n-1-. 

Tin* <|tt4•^lH«ll *>bMpldbd la ivMM>iiilM-rli>t{ tbtit tlip 
i-arth mii»i»lB of thrvH* purt«< - <l( Th*- iiii known liti<ir> 

• Al«ci«(l <*f brtiifr In ilt*< Nitfil ilit.cn|*tosl MmttinMi Mmmmrf 

by iH. i. W. limnio- Nmiuv. 
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pal «afitC(Wph»r» ; a> lb« rodiy eruit or litboKplwni ; 
M Iba OMoIo layer or hydnii|HiMWi Ocmuw mmI mb- 
tiiMBi* (MBupy re»|wetiyely dgpW M loPt MMl«hmiticNW 
«r the mba«|>l:iert< ; onU »Hr dtotrlboitolli, t iw wfeiik 
dirwiUy drpwtd* on ti>c tjistribucloa «f IIm llTCgnM- 
tlM fn ica MrfiiGCL ir the vxbtin^ irtmliittlM tew 
mnAinad unrbui^pad Ihrouchout t^eolOfpw ttac^ thMk 
th# problpfu i« iw>troiioniM!ni mlher tluui gMgraphlOAl 

The ait«>iu|ju Co eolve t\w pnit>l«>m on tb* htmU of 
tlie (ienuaii<*uc« of tht> Dmih irw>irmphlciil fmitiimi mny 
be iertiui>tHl in four^rt--; I3i l*n (. <i, H, l>iww»ii hM at- 
tribuCvHl (liviuatDKfHi^TH|*lik>al Huvf- to tf'M wrliikli*« 
lu the vi»couii rruBt ; (t) Priiu lt4i» a^Miifiml ttwni to 
tonian due lu the unsehinUluii of Iti'- (Mitiatorlal and 
toatlwrn belt* of (h« nurlfa. and retanlalfon of th« 
northern Utul Iwit ; i.t^ Sir J. LuUboi'k »im1 Prof. Lap- 
worth Imv'- imttfpoutivutly exnluoed coottaeoMl forni 
an iltir to tlx* iu;«T<'r(>««iii|r of two wei* ol fold*, one 
pdtr^ilrl tti t hr <*<(iiAe4>r iinil on<* at rit;ht aiiifles t<» il , 
(4) Ijtri] K«>lvin n<fi^n> bj«rk thn iitAiit Ki^Rraphicuil di 
TlHioiit- tit Jill 4ivi'ii i-arlipr |>»»rioil than th** pmri<n» 
th^>ri»>>, ittr h«< rr>trnr«tN th*>tn a» to f-hrmliiiff in thp 
la^-t rimht'n liiyi*r nf th^ |H<>I><^. ov*ir ar^it d^t4»rmliwl 
•ly t>n*vit>iift L'lwiuirAl ftfjcrnp*'!"*** "> tl*** ii*t>ula. 
T;H'*f Hn-iirlt«5 arc tmt utH-i^iirilv i^Kv>Ii^if1f*"r^t Willi 
(Ik- .v-v riiDi^.fry N-iw^fri thi- li-.til-Tn ;iti<l HftsrhirrM 
h'*:ni'|ih-rt'- ; Etieprtmitivc- wri:ikl>-<. tlji- <Inil>|tr* MkIb 
ari'i tl.i' n'liiilMn* s4*K'rrf;ntin[i-> iir-- riinki in ti.-\riuony 
witli n •■^in^i'l-'-r'il'Ji' nntoutit <»( t'lTil. f^'Ii-aI fiiii>-i»i'<f, Imt 
thi- !tit-<kT;+'s ari- ^offrniihti'Ally itiml.-.jiDitt' li.-i'jtimc 
Itn-y'li* ntit i-TijUni hnw tl.r i iivliHk: jt-'-viiuii.-try ;iii> 
b«>H»ri il*>r*>!o| It'll T '1m ihiM. -Mn:.- mi.r*- <'iir.'ii;ii.iu«.|y 
arflistf cft"*** tv-sjuif -;n lt «« ttit- v*'<'u|.*t t'tUttr-m' ' 
tl'in ,.( 'Ill' t;»rt|], on wljirh Klif H*i«»liio»t tuiMHl 
hi-i futii HI- tli-*<'r\ His (tywtriii. how»iv#r. mrA^'l^ 
wi^rkl IL* nyitiuaeSrical. atitl wiw ti»o rlifliSly ir*^'(iu'tri(r*l 
to apply ■iili.ifjirlorily lo .i h»Tvn»j'i'ii'-sm'* n'mht- It, 
bin " pi*ittAg«>i>Al riWaa .-^Tit i;- v-ltil urti'' w^t** ■"iiniliir. 
for hfi PT'ifanli'H rht* wnrM ii" i »-|itHT-nii lirL»<^:l ^^li >v 
p*'ntaffrjnal »fi'.:i'<-.\ht (inin wtn -h ]•• h-iliih.--iirfil fiirm, 
VI luTtMs nwii It.' I. • Ic - .1 l-'itii-l ir II".- r.l 'I'lt i: - ■ it-s 'Hi Ihv 
tmrrit t Hp h t t.i j .| m i i. . t I IfttiT r.-tf Jirii«'..i 
ht^inlhi'<lr.J I'.M- f.-'- t^'i ir inii i.r t'lM fui't l«i to »h*> 
OT^it aiU':iii I'll.- il- M.-Mu:ni.iii rlin-irv niMl^ l»y 

Inn I: Uf. . 1 lA t: n t( ha* itwtt ntjvocatvd bV 

l>f l,*i-|mr.-i,t Kii.l Mil I t'M^^vy 

I'll'- tt-ir ilif.lr-il rtiM.i-y (Iih-h imf r*-can.l th** worlil an 
a rt';;iil;ir ' "1 rnj |f~;;n -n . t'li? •»uirir**-*t't Hint, owiriir t'* thf 
i'<i|lii|i.f <■{ lh" i-ar'liH rni-^t d ir tit cy>ntrartioit, the 
lit 11- iKphiTc tuL* 'iiiil-r„''nn' fi r ft r.iljfilmHl *li'fttriuatinii. ' 
That it>lLftp«-ii.K «li>'l • t- rul it* \>^m\« t#>trnhr^trnl. jujit ] 
a" short tutx^ n'ti I. <^>llatt«*' tri^pujullyv In nhnwn by i 
oxpi^ruiki'iitii, ' N - ►Th iiiif/' i«fty», K l> I*r^«tnn, " i» 
iiiof>' 111 ai'iWilJti-i' mth riiM aiMton of pltvHlc-al law*! 
than that th»*wirt;i i- >■. i!,r ra. tlntf in appn>xliiiat4*ly Ai 
tetrali*^lral fortu . . l->i|H'rtMi<'ri(*t ■iii Inu] tu1*»*«. ' 
on KMM ba^rbhM ritlii^c iu wat«r, Mut ou rubber b»l- 
luoiiH. all teni to bMT oat tb» ■iWiinnMnn that a 
hdinop'nr'iiu apAMM tend* to flMitffMl Into a latia- 

bi'-lr'H) " 

It ■"ii'-li fK-t^H* oAMf. tlwri lh<* JirlKifftJirrp w-»nl<l hr 
tIrprt'Mtxl i>ij four faces, wbieh, briu^ ti/wt r, w.>ti>j 
IMtarally o*vnpimt t>y ooprju ; whitn ih«» fonr pmj*vt 
tu onifnkft w<»ul<l Mtaiki) up am (Hiiitiii«>titJ> lu (•iii'h a 
Itifl^Mtt rally i]i»foriued <^rth llwep woiiM \w a crntral 
OOian <lb« ^rct^) on on«* fao* HurrniinilMl hy a laiv<l 
btila nom whloli thct^ lu^niiJioiiAl ix»itii)^(iU woutd 
nM MMthward; th«v would eiieb tajwr to a |>iiiiit. 
below whieb woutd be a »outberu ooeati Iwtt. fmiu 
wlllrh IbrraoeeaDB wuuld pro>«c« nortbwanl. South 
itf (he oceaii belt wdqM l>e ati A-olaratle cauttDeiii. 

The arraiiKefuniT of laud aiul wnltTon tuch aii uli*al, 
dafonurtl clube would be iilenticjil with that on the 
«Brtb ; for iharv. would b«! a ttoFtbern coooButraUoti 
of Und aod a aoatbam «UHa of voter : tha goo- 
RTopbloal flboMa-oMpt to tbt «Mi of tbaiwo peter 
onlio— woold ba trlaociilar, ood land ud woler would 
IwMtlpodaL 

Tba anTMBiODt batwcoo the ftt«t» of i(«0Rraphy and 
tha r«qp]r«flueota of Ibe tetrabedral tlMioiy goea fur 
Ifaer. The tuaiu watrrsbeda aud looaaloto 



maioly haaad, and that IImit iomv* tnto onm another 
alofiff thA lloa of Ibo Boat Amean OMridfcmal edgi*. 

ti^loffiealovMMMO ilvia Imiiortant Mnmart i<> tiw 
letmbadral bypolhMli, flDrthoooffMni land belt ar> 
pMUt foandM on tlwao pM **Mbild** i8oom) or 
'-0ii4Biia''«rAfdkM0bMuTtlMM8M Caoa- 
dioOiaadlfoMlMirliacolgBaofoHHr apart. TtaailgiiUI' 
of tho ' - ' ' ^ ' 



polatadoot by Pr I nnpaMiol f Ihf liito nf fhnlintTTrit 
Boulh of the eolipia Kaiaof alovotloftoo tbo lawlitlnnai 



thoooli tba BMKlttrical 
(he three Ibiea diiTwe 



ed^as wvald be expaetod , 
atnweura of the eountry akmy 
faadaiaontally. tbe tbno llnmi of rvnant or ctill ^avn 
tinninfc iwrth-iiM»v«UMnt« of tU^ AimIik, Rrythmui rift- 
valleT, aiMl Rant Ani*trahat» iiMM<t >M>riir m tbe richt 
poHlttoos. That t«tr«h«draJ ic)*<>^h:'>-h1 dymmetry In 
oot oiily «it Ineid^iir of tbe preeaut. I** "howo by tbe 
dft«trtbut|oti of land aad watar* and hy ih« arram!«- 
lueut of the nmiititaiii ayitCeiu at the end of the l^atieu- 
loit' ; for Iwtb wi?re una ft* (ralHtlral oymiuflry. But 
ill tliat iteriod the present armiiir**tiw-nl waa reverxcHi, 
tbe land btOt tiriiif? w»iitbeni ami thr oerjin belt mtrlh 
ern in powtion , tlie ixwition o( tho luendional liintl 
linefl wa« tbe nauie an at pr«T«»nt- 

Htirh a chanife In thMarva^of t«<cra)tP<|raJ flatt»'tilnc 
woukl t*ci hnrH:i*«)tkle In a Mntinnary world; but lit a 
revuivlnii lelobf rb»- ntllntiM'. t\u** to contriirlntn, in 
kteadiiy rt4>Ured and •'>(»tinne<l withiti iinrnfw Ihiilt* by 
tlie efTectn of t|jM mfgitluii. whkh t«'nd- to r>-^l■lrt' flir- 
world lo tb^- iii'irf '<l,\bt«' upheroida] fonu The u'-t i\f 
iiumotain bii:i.liii;.- jieri nl* of Ihc tsirtlTn hi-i^Ts ui:iy 
Im* df.i- jiMtiibiiitv n*^'iliLijK fr<nu |>eri(Ml^ I'f -lnw lir- 
form.^ti'Hi . \zni tin- [^'riod- n( f^i*nt martnr trA:ii«^"fv 
Mi'Uh *; . ti.v r' iM'atfd Mr«icote traoaffreMionN aft»T 
ttMi iiionntain eWrvation* at thaclow «C tM PoImmOIc/ 
arn oaAily exptainod an due to tfaa I w tol o t l UB of wmt 
rf»f?iiUr Nplutroldal form. 

H-ri.-^ (I..' ill^rrltiulloii of Inrjil uri t w;%vr .ifj fbe 
trl' itn** tri^y I"' r'-irnrded an tbe rt-Mi.fjiiit nf twn i'yiyt>i- 
nii: ri>n>'- — <N.|lupHe ilue to ft'cT;Liir ■■•>ntrn<M:i'ii cii'i-'iiiir 
1 IctMriiial il iriH iiu<\ th"- t(-rjilcri'"V ihir t-i t ^'ll^ti^^ 
'■i.talh'i. (''w.^rtl the rts-oMTv f,t tl-f ^llhl•r^■l<tul f-mn. 
Thi' plan of the iiorth uiay W attributed to tlw oon 
tintuNialawidavbMrof the Ulhoaphare io oooM^oaoee 
of the oowMiBg liMkaga of tba oantroapbapa 



— which are by no tuaaiu eolneklaat— have both a ta- 
traiiedral oiau fonuiag a girdle in tba aoribani bawl- 
aphera aod three appfoifaoaMy aqiikUatant iMridloool 
Hooa to tba aootbani bMofapbm. 

Tbo Init obvtooa oI)||mIIob to tbe hypokbwisof tetror 
bodiofddBlOrMitloB of tbo Utboaphafv la ttaatpl^- 
dito hAftocpvofod tho fflgMlty of tbe eartbH any Mufa 
deinnMtlOB II hopOMflite Bol tbe arMmaaH in favor 
orttaoaifCtft rigidler appbp to iba gdoba aoawb'ii'*. 
and do Me dafitf AoHatt datonMftSo of tho eru t 
loltv boow lagafdad oi d e ae o a r totad by the 
I Of lhojpol«k ttnder aneb IriTial infliienem a» 
1tiig of the polar lee or nnbalancM 
falla Of anoar. Tho aaODod ohJeffMon in that tbe earth 
la known to be an oblate anherolvi, and tber<f>foiv U taM 
tetrahedraJlr deforioed. But, owinjc to th** «>nuatorlA) 
ftattflfdnfc or the vorld^lt la no>t a apberoid of rerolu- 
ikm : owlnit to tbe dlnet^uQeea of atiaue between tbe 
Dortbem and aoutlMiru betubipherea» It ia not even an 
allipaotd. Heraobel ptthily ulatad the facta in hta re- 
inark that " the earth i» earth BhaiM?d :'* and LUtins'ii 
tana "geoid'* ia now ^unerallv a<lopti<d for the flirtire 
of t lie eiartb. Tlie i;4>'>id In, nnwevi'-r, bv no nH>iinit a 
rrfTiitar llt;ure ; thi* ■liifTtrreiK^i'* bt>ta-(H>n tne twitroniHul 
eJkl and trrffonoiuetncal dpternilimtlon* of |H_l^|tloll•> 
ahnw that tlw form i* Niitijpct to luiiiienxi* deviatiorot. 
which cannot At prt'M'nt 1»h attrlbiitf^t to miv d'-Hniic 
aynteiii : for lo-rorHN' «)li*«'rviittoii»» haw ii'.I I.cim; ina<if 
ovf-r a -iifl^vtMif ly trir^.'r iv>rtion of the 4-jirtl: Hnt 
llliTi' (in- - I' iri- 1 1 |.t ' . 1- kf- t :i" (I'l \ ffAtll'r^ i .( 

the f'iirl tr. t ti I- T t.*.-' !■ -1 !•■ v.\ri iit n .ns iiiiiv b.-Khu 

li'trjil.i-' ir.il pl.iij . for ttn-r*- i* p-vid**!!!*^ of ^T.^r ij.rl 
eieiji'v of K'ruviry in two ur»>a* i Kjixt KukhI.^ ninl y\-\, 
tral ("nili-d StJiit-H »»f Aint-rifiii. tthU-b niav i-p-i-hcnl 
twi. <d titt' thr.-f itileiliiiK uhlcb whould *?^--iir in IJu- 
ritp onlioar> rx|ii'ii iif !■ in of 
thai Ilii'v ,»r,. .ju,. I,, 



.1 



nortloTo t, 

va^t -ntit* frill 
biihk : b. .-.,.|. 
Biirli I.I ' U- -I 
of rh»' f>lnhii" In, 

MiMidr.il.;. I ^Ki' 

sibl*'. Ji'xmupti- 
lu'-nf • ^T.\\ It i.- 

,......! II. f 



.u ui'.. |v« of liirlii fiiJul'Ttiii — 

ill tli»- KlH^i.1'l l.ic cii 

-l.n 'V >>1 II*' obs*t -i iit ii .lis . Il : 

I llfiiiKTt I , and 6it iitf} Ai:i- ri.- o. 
-Iionti th.it no n'iL*oiint>U*, ■iTf'.-.'ii i 
► I, nill cipltun ih»' lai*:* T'l.' 

iilt-.|TV.ltll-Ij!( Wnh H.'»>-^'1*> .'I,;!!-!.! 

.iliil ihfir It] If r. i\ 1 1. 1. .-I. Ml '. , (■,:,, 
vrii lCii-"i.i .-i.'.wii, l.> fl. j;i^.'-t,. ; 
intJi<*J>t-' ilMi boib #lb|HiouU a^riiratelv rfprvwPiit 

«irvat«ixea «[ tb« two oiooi on w&ob ibay « 



luij'r ■ 
■net- ..f 

hltli Itl:* 



like 



THI^; ( 1 >.M.N<i Of CRIMINAL ANIMALS* 

A V.KI.L, wDa^ii and well inu(«trntt.*«l l*«w»k v*rh ii 

ri.l-irl'-- :ii >■ '^*'\\ irii-.* (..> iitlriicf n*.Kl.-f. •—[■<■(■ iiil I ', 
if. w-H iiL li.i -. r --lit It 1^ pii'/lish.-.i iij A:ijit:i'u, 

lltid <U'H.l-. -mUj Ill.ktl'T- t:io-r (iii: 1 1 1 :ii r 1 ( ^ :h.»t [.■llSlli- 
tliiiiito r.ijr* Mr K >.i''^'ii Th- .-in ] ■<■■ i ;i . i-ur u ml i--' to 
' 111- K"ov.-rjiiii4-nl el M.viilli. n;ii1rr thr tir|.-..f ■■\S'l|i| 
Xiiinudv 1 , Hu\-.- K 11 ■ II, ■ u ri lit- 1. u r ji'h - f i-li«3>- 

l.i|->. i*ii rl.r ruiih.ii^* -i-f .■itili-i;» - I'l I'V tK<ur i , ..■ ii 
f-l vt'ry (■:>... iil..fr \ :ir I. iri titnl f.ni i il i.*r.i \ *.» il li I w • 
*.r -firiiH of 111*—-' Nrirrli A 111 ■rTi'*;^^! Lm'U-I-h ; iVdsl fh"Ui:t( 

lit* hiw^ wov-n i.it;Hii cr th*' i*. h t-ii 1 1 1 n-*- <i' Tiiort- Itian 
oiii'- tTi-.-^t nrt* Lti I hf natiK* "' i»r-ninn;» li I v . ' hr l'IV<*» hi» 
woril that in liit- tiir-t ri*:ijiirkivbl<' >-^cric!» liiiTi' i* " Jil 
iitoftt no tleviatioii fri'tn fit' I ' It !;> dnnbtfitl ti tht' 
I If. - U t:aiij-< in iiiFiT ■ 1 'r'>:i. t |j. i_-m: ir* «"hi''h t ht* *.r. i- 
rim are prmMHited , Imi upprirfTitly th<- «ia!nple o! tbi' 
" JonicU- Ii( •■ 'k " h-a-"* ht-t n li m hCfMii^:, ii\v\ In- >■ n ili ..vi ir- 
to »C**'" -b'- Im"'' iiJ sMiui'ivjiiil Miii-:uf ^i.'iu Hiir »'irli»'r 
In iht- pr-fiu-f .ir In rli. rt'\r h.^ i^. .*i piMii^ i.. i] kIih 
CUt*-h >^Ul"nt tnrr-' f.'i.iii (l|.' ■■.■rririi:, ^ml it i" to 

pikseai:*'*- L'0i»r5iii?t'e.l rbi^r rt*r-r in itii- .»r*i<-lr. 

Till lU^-ll C'll^tl illi: i" !» litr-% 'if I 11'' w CJlk, t Lf M fLlk- 

tit-i-* i: ;ii>Ii>-jiIi-<. t'vt-ii itiiH.i:i; iii.jtiiril-. i-^ ciiiirt-.v n-.n 
t i vf. Ij:! ,1 t lirm* <pli<T'-* 'if litiiiiJiLl iMiiiiiitii.', I if Very 

thffrr^Mi'. i|aiility. TIjiti- ix t lii* niruilijn i-l tin' wo]vi^« 
ami p'liti.v^, wliirh um- 'b.-ir wit» u, r..b iiiun of hi* 
florkii Jiiiil cjiUli' . lh-> rumor. nf rlit ilMiti*'t.tii'ftt*>d 

er¥»ariir*'» wtjifb t'lnil'. it*. -l.-M^opriMtnt iii e/wtilnal ani- 
i:i..i. tiinl If- wor>.t • iHtnpIt- Hitionir the doi> which letwl 
(li.niil- Jiv..N. t;ti«nliiiir tJit-ir own Woek* by day and 
killliLw; other* by uiirht , and tlie cunniOK of '^If prewer- 
vatiun of the ereatures on whW^b other* prejr. The ex- 
ample given of tbe latter ix the cottontail rabbit, a 
Kilitary ftjMN'iM, not MieiaJ like our rabbitc, and a nineh 
el«vitrer rrmture. Thw i» eridciitly the Hrer Rabbit 
uf " Vocle llfiiiiUM," and tbi> chapter on bii> thontrlitf nl 
waya explaioii wbv hp i»ik»>|i*et>^t >i* the Aehltoph**! who 
goto tba bett«>r of ail the other <T4'fitiire*> The author 
OmllOa for oertftln aniinaU a «>bare of thv deference iiald 
todepraved (tTe*tn*«— to wit. Ihf bobtajbHt wolf which 
1e<rrorlx«d the whuto rlty of I'ariii for ten venm at the 
betfinnius; of tbe fourlerntb eeotury , llie Huehuee 
imnther. wbleb in Inu thaii two yoant killed nearly SOD 
Iiummuj ''r^-mp< ; and two rreaturaa of Norib AlOaneaO 
fiiiiir, .X liioMf grixzly bear, whieh in two yaam rained 
all thL" boK taiaara and ilrovp half the fanneni out of 
bu«ineM in tbO BMnUento Valley, ai d a certain woJf 
of XffW Mflrieo, wWeh (with lt»< l/andi was repurt«nl to 
bare klUird a eow erery dav for lUe veara. He vUted 
tiw raoebe which thit* creature infcfttnJ. aad iritaaiBed 
the aatonlBhliue cunning It eihibiU'd. The lanelie «aa 
well watered and wooded lu N<»rtb r^ew llaxieoi. ipving 
good aover to tbe wolvaa, wfaJeb, from Ibo aboodaoen 
of food afforded by tbe cattle, rofoaed to hiob a* any 
aniiikal which tlMiy had not killfd tbenwelTwyuid wbert 



kill**wa» poiaonad wonid nottolob It Tl»lrpl«> 



r»i^ inrhen nrrar^, wtuie olbcrwohmP Iboliaotfca worr 

orilv 1'.; lEi.-'li.'-. They al«OMMO BMt toWMUl Moiia. 
but were frequently seen. The Ug WOlf WBB «o Well 
known tluit an inrrraxinfc price wne aet on hk milp. till 
K n ached fit, '■■->, an^t the aiory of the cMnpaiffn o|H'na 
vctrAi the attempt of a ptYifMfltonnl hunter witli a ^lack 
of doc* to run the wolr«~i atid "bold them up tUi 
they iitiitd t>e iibot. The wohf" m-paratt-*!. wo did tb*- 
*U>^. ►••?v»'ral were kllliMl, and tb** htiritcr went b««-k to 
Tf xa?. I'MiNiin and trHps wi-rr* tbni trit-d. but ( b*- 
wolvf* avot lrnl Iw.ih, and tbr I'Il' wolf and hi* nititr 
bfMiiirht in> a htlff of rub* in vnut* meky pn**'ipic<'* 
wiFlrn II thotiMiiul vartU of one of ih.- (ani)!*, ktllitiK' 
i-.^-tli' rvrry day. 'I*he aiit Imr lioo* not mention ihitr 
th* doR wolf n-gtilarly ft'inU Ibr cub* Ahstion a^* tln-y 
ant wearii^l, and m a e'f**i fath*-r of a fittnily n fact 
which niake* ihii> im'idpr.t nior*- than pri'liitblK It wa>- 
itr thla period that Mr. Thouipeon made tl»e aoutialiit 
> M of tba big wolf, and tried to kill bioi by aaSeotiUe 
I > b'Hbi HoiOiltad tdwaaelB Ibolotof obatfor« Id a 



■ WM Aatoib I ton* Kaeaau** 




ebina diab. out It into lanpa with a booe iuitfe ta av.io 
the talnl of loaUl, and pot into theae atrychninf tni 
i-vanUe In odorproof eapMiba^ He wore uIi^tm . 
tMl 1doow*b blood, aad even avoided brfattiuu-.^t, 
balto. Ho fomd tbat onoot tbne bad bem b»kfd m. 
foUopad Kbo nak to tho Mgt, wtaJcb wa* aiw 
wm IhtthM. Aft Ibalborth befoond thut , 

had told all tow to0«tb«r and ncattere.! dcrt iiTor -.h.^ 
TllO«Olmoibtn«00b toatatiipfdinif and killi&t; ili'on 
Half adoaaa goatawore aHOAlh krpt wnh f^ar^iv J^ 
aelaadera. Goata are not camly MtAinp^lcd m m^.^. 
and tJ» abeeiK when woln** wrrw atxint. «oiiVi rTi,« « 
mnnd tlie itoatu, and k*^p quiet whlli^ thi* i-Uf],u,.T,u 
drove off tlw wolv*». The objfet i.r the lwt« . ,„ 
Ktaropedf tb»' »»h--»'p and piek thfiu up. d*vb> ,u, 
afterward, thie iticht they rati over the liack-'t/ -Ih 
huddled «beep, ai>il killed all tbe f*uat« inn ^^v ttd 
utea. ThU< may have kiwn aceideliU.1, but ji bw.l- i,, 
tlie floek. and rlfected the de«iml obje."l Tr*p* i^..., 
aet to the number o-f i;Mi, in ditrerwut partiml i| r>,:, 
Tbe trail of the )*ii; wolf am) of tlie park w.'r.< i>-,, j 
up to nn«< ftet of Imp*-, and the doiofcaof tli-r l>-b<|.'r -i .', 
plainly niarketi in thi> du>i. He bad >>topi.>.] rj,. , 
wartit'il by ^r^nt, and wratchwl arourul ti t* rr\(i fii, 
fmind the biir|»^l chain and plcki*t. Tb>-*f j Uvi 
left bare: and tii*- ^■lUll*' «n- ilmi^ -o n 
tra{M. On arnitli-r p.\M nf tlir n\:irli<' lu - iten^i 
11 «hafie>«l werle*f '-f i Mip--. ami r liru 'l-'t.-: i ■■<] ■; it^ .^^^►r 
The InuJ ■>i--nnc.l 'li^' h<' Ih-id ^l- ■•Alv i-'rck -.! ■ -iit nn I,* 
(•■*n triirk, pMltii '-.K-b f>.»* ■h-wi: l-irkwunl uuul 
out !■( ti:.' iliiiiv,'tT"'i> i^T'i'ii.'J lie kri'l Eiti'ii ipriiij 
•■■iiiH' I'f :iiv iru[i> by v- TJili't-ioi; i ^lud ^toiica 

niU'i lb-Ill wiin h.» bi:ii1 ft'.--t. wju at li^ 

raii^'li'! bv ilr7*CK* I'K' ovf- tt.. tf;»].* :bt- ■-.•dyiif a ffititJf 
wolf, rb.. Hr,.i,t I.r '.tln.-t. b»- Ji.il'. Wfd 

Tbi" v*Mir lii»tiirs n pt-"— 'lit- '!b*- ■i.-itip of animil.--.::! 
uinjr. Tin* wiirrHri- ,tt.i» iiHt f ivili/t-.l ttinn. nuiU iiifc,|r, 
tui We may nay, titi^IiT i ht- .tTi'-ini'— " «'iiii.». «yuli) hftn 
twN'U maintained f. -o l..tu' ni- < ■[ i t-r aiiiiUHi, snj 
r*'prew^nf!i tbe lii;;b*-'t li.' vr-l- a -nu'tit .-v.-i. nf WiilJ brrtjti., 
w jiu'ti iMiprovi' t lu- (i:rt lirr •! -iilh liif>*;^-'i 
( J lu ii 1 1 V 1 1\" i*t .ri liirt »utl n' t wii h ■ n I i,'. ■tj niki 

The wulv4-.. tb.- b.xrrfii l.ir..i* ' o( lii- fur N^.rt*-* 
nu.re ^inipl. t< >i 
who hftd ^Mip' 
daVH' )«>nrn'-\", 
'b.Viu'b lri-> f. 
Il i-i I'lri' f. >-rv II. 
kulcil lilt' mil* 
>Tti:uMlil doc i:. 
Ii.- ki:.» ^l^.'.■p 

but Mr Ttioiii|iv.>iii ftt^tin that he han hiniril of a ilt 
wli.i !i-lil. I t-> itR niffbtly rriuir* that of nnirdt'firtf it^ 
-ihitll'T <t of the nct(chtH:irhtKMl. He kiJlt>d & nuiv* 
U r niiil tiiA lli^ir bod>»*« In a *AJid pit. Tiic il**^!;'* 
i:iv--h 'if the liffof a »<be*'P'klllliifC il-n(are. wm inluk 
luk-ii rr<fin IIiH i>^»nliii of one kj-pt In ntrtivdnr- 
I'ooltry Wfre killei] by (he dot;, m Wfll n» ilKr^ji lu 
the Ittli* of \Vii;hl lfu<t winter r*oiue unknown il.y u.|.|' 
IwoHurb raid^. in f>ne of which il killed forty l<i« < Id 
a Kin(;h' wit-k It wa* ni-vttr diftcovere^l. The Utr'i y- 
*hirp lUfg not«"<l for it» carr nf its shrfp, which 1*^ 
loofc'i i) t4« a «m.\ll lowlanii farnwir, who, like i>th»^ rjt 
lu*. flo-k I'll thn ni'Mir*. The dog wiw. howprrr. mti^,^ 

Hi-<1 kI > : n.itoHl to MiranicerH. It *le|kt intbrhuL--* 

iO.| rt icv it. i t r '•i)rt|>^tei1. ihoni^b niie j* worryinR "<» k 
pJace on uii»*C of tlie fariiiA nAar. At la^: t1 vm tnA 
eiJ h) tb*:' trnow fmui a fold where twtfiit) MiMvkai 
been killed, to tht* farm where It lived. tlt«<' il^itr liawif 
aptwretilly forptlten tbat tbe track would 
Iboueh it took i>ar1ial ineuiiM in cuiufal it by rll^.^.^< 
alone the toil of a iit<Hie wall- Tbe cnaf wa* nut }>^-'r-^ 
till t>K'd>\f)i;*htrrnf tho bouealept in the kitehca ebrr^ 
the <li "i; li\>', 
tlie « liiil 'A , and 

hour*, later It id not only hy rd^ht tlwee erftiDMM* 
liertietrateil tiy d'>ic«. H<^ue vv«r* air<\ t>lieap wnW 
rd near a vnterUiir place in [ivvoii bv a nuwtiff oeiad 
by a lady. Tbe prxiprietur of tbe abem afcwt he 

into a tKMjl and OAtbe, ehwr to a Boek of dieef. 
The do^ thou ran off aud ioioMl ila taiatlMR OD Ike 
roa^l nr«r. A Dowly fcillod «hwv W loatda tto M 
an<i tt»>ugh theto mm oo ftaor oMma to MUto 
the dofc'ii icnm. Irwaa ont tftaooAofo. aad tba dotp 

nnrdere c«;*»«ei| 



I- 



ir.'.l r'A.ilv.. 

...rhiiiil .1 
.II1..AM.I 1)1 

L'lll. T)M 

k i.\'-ti il 

tluil .if HI 

■-l-iiliiUv 



i(»r tb.->- fi.l|..w.-il a liiiiiii* 

lisk .11 I'llUi- fnf Uftl.f 
villi; Iilf.^rm tn kill fiL*<, 

I- t r;til nn-! -M n ir ti 11. lijjht >it 
t "iirriiriii.iiw pM'-k A. lu« 
JI mirbl Tl.'''-'niii 
i:i'' f-iTiii- of b. itii ii'iiiii! inii:^ 
l.'riitifv hi- Jl^t fiir ''.m^'ii^fr: 



lid Howlilaopoo 

mill n*un with blomi on it* ami mm 



A Mi!>M' > : ' i> in rhiirge of tbe CuMi' 
iwlwx>l »t Mi iil i. .1. iMkf Tiiinratjyikm Wto ol M rt 
tffMixllnftry bntU<> botWMD adIm in Iiik vlKulrocni 
wbleh th«' popiU Abd «h»lr tiM»phi>r vk'iv cuoiHI"!'" 
•baoduu In h«at« wben the liivading (on .kti|»omlM 
tlw terae. Tb» dcMrtnl nion bMNMM tti* UimM" • 



butly contMted buttle IntOMD Ibe UU» llMt MtMr 
boniM In tbe eiwiM of llie »tuiie walb awl MM**** 
iHMM-u-ii vrbiab advwin^l tu thr Hght fRHii theMu 
Tlui i1m>u>u>iIii <i< aiitu liriiis ill l)» wmll* «• kaM • 

bl*irk, iinii II* ir ii» iiliit(ii«t iin|MHi»il»]r U> pK rWelM** 
an>l they Imr,- thi> i jni lUtiit ijiulilv ii( IcttillC •""J' 
IvHititri* iil<>ni', liTtI*' attciitinn im paJil tn tbem. Tll*w 
V .H.tiiii: i*Mth w^rv iirtt laorw than tt ihlril a5 Ufvwiithi 

1.1 li. r •I'l'piw*. Thi? V Ki*** Ii'«l >>l44ri)H ftlwl arv 
iiii'I rliii'V«i* liy liHturi-'. Wdf 
h'.iM'- I'f tlie |M--iiCL'ful t>liu'k ill! 

u rirli btxity u( ImriH- liwnittfd 
tir.i^' ill ;f ivtinrintf t'l tlii'attark. 

Till' -I'l Llr iiK U..1V1..I fr,rv<riril in rlLiei; fill* Th»}' 
ciiililti. r." i Tip ttlr iiM..r--'f(^ :i[ii| i:ito till' DJiim, tr»'''llif 
vt r i r i|M tiy. nri-l iictcnit ih.' "l- r,'i'st m>rt an nn*-* 
ii|Kin th** «'iipii)y. whom i:i- > •lU jtnM*ii i*t hotii'en^^ 
iii their iit^Ai^-fi'i 1 iKN'itimi r Imugti tlif SlMUWb*!* 

ciiiilil nnt wtniMl lurniii't tl;i--f f.inn|iKn!i' (MKr*****^ 
"till lire lilo!it ellfclivi-h iinii-l n il I; t'l- »li4a«»t •'j' 
l><>IIi->l o( iiiiK'cr-. Si> iillai kKil iiw<l» IM* 

wiirtN-Iy nny mtiwlaiicM-, hut i^tlirrc^l ill» iw « 
thf ir liirViT ii» thi*v r*inlti carrv und fttti[»t<P« 

, n„ ,r a ml 



>>li4ri)H ftiwl art' mMv 
I'll ihey Jwjovewolf 

Kit«nfi[mMdMi> 



1 1 1; 



I. .11 i.L'un 
..i.'in.l'i-,..,! 

A (.-.V in- 
ihniriv ii.r 
iM-hix^l I'hil 
Turk'- whii 



^1. Thiv 

WAr ! till- 
lui-li. 1 ,it 



,.|ii. 



iMJ'.Pt^'iI I 111' 

W illi, rli' ir r.>ii.|ili-fim W 
^>i: iu.r— .1iii|l(«|iti»* 
l> rim: ti»'l l>!^li w»'i4iW«5 

v..r. 1ln> .Suifiiil l>.iiil »^ 
I II,' ni i.ti' IliiiiMi> i« tw 

r I, in.r.-- ^I'"." 
M iinl. 1 .•l.I.T.-l 111"' 
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Tk* «4iii|iaMBt of tlw Nov \ark tiro <li>|iartiUMit ID- 
nlail« npin mad proj«rtil<\ to which la Mtaoiied MO 
t«v% <it at**! cabl* ^ inrh in <ll«inpl»r, knotted every 
t'.ili>ch«K Tbx nrnjeolllr U of ittwl ituil in (lisebarisnl 
by iciiuijowder irooi the gna The gun l> niiunl at u 
wluduw whiHr« (i«oul« an lu lUugrr, and «rlii-u ttic 
Ibiu line I* anand II JaoMd to paU op » baatriw ealilii 



ItiitiiiMtiwitte 



dw waMr-tDb* botlan. Mva Tlw Tnils Juuruab ■(<• 
Tiew. Tbat whkh aMMtltiiM Iba princiiwl luprit <>f 
the watar-Mb* IwOer— tin Ijaaaltr of nuune irtiniu 
gttiekljr— la what alao nudcfs ll tronbliwiDHi aiul ritky. 
It raulaiiui ao llttia watM-, and (hat U h» qiiirkly «VHp- 
oimicMl, it breoniM nBfliw«ary with thlit kind af b^iilcr 
to har«i a ronstant fr«d (Utwiiiff in at oii« end while 
Kt thf* oth«r ttnd it la flawing otit in Ih*^ fonu of 
atpani, No Int^rinlMlon of thia fniirtioii van he |ht- 
iiiitteil while th» hoi|»r Ic at work, (ur two ur thre.? 
iiiliiittt'a* c^*e0atlo4i of water au|»iily Ih oft<-ii autnuiriit r 
bum the lube? and cauw* a t*erioiiii diuuttrr It ia lii - 
extn-itia wnatt jveneni of Itie ho!l#T (o nitrtnatintt* ; 
wjt:«-T IfVt-l that f'Tiii!*, [jfrliHit-i t|j.- i-rliiri|>nl ob^tai'li' 
lt> il* itn-'Ti- irt'tHrral U!»t'. fi^r '.tw iitin'»t wiirrli^utiji'-.s la 
iit*4-i*7*Miry 'm ttii! pArt -if "in- .atti'riil-qi;t> :<> rin-rk or ' 
ri'i^ilattr tint iiniollnt i>f ft't'il iii im'i'i iriiii(t>->' with Mih i ii 
i^ijii >^ I'linauuiption. Muriy iI.'N u^o. ,'or nut. riii;ir (.•*- 
HiU" iiftvv lw*pri tH*ii Al.il Hr»» tiiiw lit u».rk. Imr nu:it' uf 
lb*>*' CAli (»■ Kiit<! Ii> hf- nlw»Klt«<ly n?hiilil»- ilti'ltr nil 
rlrt'iliiiHrAiiCHH An jiiroiu.ktit* fev'l a(»(MsrltIlt^ mj^'h' I.i 
l*e -if >-;ntli'.e»t init ni i-f ion. wills rto ilcili'iite (Hirta | 
tiluc '-n i 'Mi-ilv put oiil *'f onl'-r iiriij i' itiiiat main 
t«jn 1 i *■ .V ll r al ii ■'rrl;»iri In t-l 11.1 fil^t ii- i'. nporateii. 
Tl>e? liksk i.i a uiiK'tl iji.irf lilli^Milr .:.:n' than n^it'llt h** 
aupi>oM*:l, h'lt it i» [I'tt itmii riijnriiit*i)li- 11 1 ninn 
wlio I'Aii jt-mIiu'o and put' Tif n ji]>;iur ii 1 mi ttil* 

ehantct4>r will hava aa intutti gimiltattl*^ w<irk ii.'>aiir»'«t to 



• Ii at prawnt ImIuic furwd under the luatuiiiulli 
MLSW 100 hydianHe praaa at ParklMaJ Ftugt, UJaa- 
(ota. aano laU of onnk ilkaflt at altM MmI, whleb 
•fa laiMt tlHui any abaru «l tbt Had hRhcflo ttnlar- 
takao by any fofHa. Tbaaa am iatandad lor tba two 
■•Ma tiria Mfew AtlantM nM****Ii» TannUoa" and 
**]Sa8an>ia.'*awih of lt,<K» taaa andllliWO Indiartial 
bso* powar, DOW nodar eonatnictkia In tlM vard of 
Iba Cteamwniia MnArala Tnnaallantiqiia at Pimhon. 
Vyanoa. Tlw «••« with »bieh tlw Tltanle prw man- 
IpolaMa the Iniiwnae maaoea of nU-k«l aiwl Iruin which 
the flnklwd artii'lea arv 1>elDi; raiihloii«d affonfe atrik- 
luic eritleuoe uf tlie inarrckHtt cawbllity ot thla wun- 
iterf nl tout, aaya The EnclMar. UarlaK the (laat year 
a large nouber t>( rrrjr DOlable pfadaetnaa In (lie my 
of nickel alwl ahafta have been pradaaed by Ihe Park 
head Forge, thu* aJTnnlius rvldiiooe of the inrrea^iiiir 
atloption of nickel steel for aueh important iiaeK 
Aiimnff the hollow nickel ateel ahafta were ■ i^rank and 
»trai(tnt ahattinc h>r IIk' Ju|>ane<« l>ntile>lii|) " A>aki,' 
ahortiv to V* launched at ClydetMnik : crank and 
atralKnl ^hnftititj for the Jaikaheae t>attl>^hlp, and aUo 

for f lir .lal>nli»'-c (•riij«'r'. liillldiOK III Klswlck. an^l 

rratik un>l titn\ii£ht 'Ilarrii 1; for the rr>) nl yaclit iHlild- 
iu*; ut IVinbruke dockvanj. A fiw:l of ca.Mihid-erahle 
note i« that aiuoiift Ihc nlj«tre itliaft-' were Iw i>nij^-llcr 
ahafta Ifitj inchra dialtictrr, aud each of Uu- ;:rcat 
length of 74 fn<t llj^ incii««. with a lw>lc bored thr-iugh 
tbeir lenstii from iti.-in-i* ilitinu-trr to iii.-Iio« 
diatueter. At pr****-!!? tli>< '^ruiik iilci >trai;:ht <laUt 
Idk for f hf two tlri-t rijuta cru^*cra ' Nut*cj and ' Hm' 
cliaotc." tiiuMioK nt t^lytlehank, are in conrac of ntajtil- 
fttclure; a*- .\{-**f til.- t;oniie«*tinic roil" anil other for)cliih>> 
for Ibeec and for II M, H 'M*rem»v'* and 

'•Abookir." thctin-t ^•|a^- c-rijl— t- li'iilrjiui: nt l•'.^irli■-ld- 
An iletu of !M_.iuc tji.'tr alMj ui rli^ a ork of 1 !;»■ j cjtr xas 
the lutlc f»jr tllc i:i*raijt i-' Mr Lcrl t>»'iiiu- frecl»l ^it I'ariji 
which la 2ll iuci)i-> to 'f-* iii--li..-t tl:aiu('itT aiKl l-l feet 
H iiicheii In [cujftti, Inivint^ a in.lf fi -lirljc^ ■ti.nic-ter 
bored thruusliout. With diaka lllte<l eulopletc. thia 

aile walcbadovar M tone. 

, I kaela, rand bef»i» the Aiuertciin 

tllafmlAl«klM<4>and Bngluaenat New York 

~ at naifd Oytii ia tur l«wrva«e 8peai 
aaaa latt we tlnit dcuree werr 
I alaadgrlaf atat ol Mkre keel. 

^ _ _ 'laaa with the 

»atea(lyinir in 




■Han niaUns (• tba alaadgrlaf aBnt o 
Sb Iba battbaUp 'OMiML''^ Bqitlta 
»OinBnii"claiaaraaaihmrad tbat tauw 
floaaaa wan naaiMry : llaoavh Iba ataal 



tkm <rf tba "Oi 

13 dearaea nndar • lan> low awall. Hilga haaia wata 

tried Tn Jannary, IHM Thay had a inaxininm depth 
of H Inehm near the end*, tafwrlnc to It Inchaa aiald 
alijpa. The eomparlioD In roHIng effeet. with aod 
wttbaathctli, itibaini In the followinit table ; 



DMa of trial. 

^^^alL 




lla»«0. i«n 

•lft.«KiD. 

•ft. 



nb. IT. IWM 
«irt.« in 
9ft. • In 

•2»b». 



■■■7lnaB 
* 

..Wrtl. Sin 
.. at In 

.. 14 In 



K«i > 



ft. 



u I ft. 

,1 



jfctaai 
EaoMrindi 
Walilitaraai 

Welffat of aounnnHlan. 
Uilire keali, nambar. 

Length 

CtoaatMtdaptb 

SiMtda^ 

Total ana . 

Bffective radlua 

Kxct-pt aa afjovi- otat^l, omditione 
ho4h caeM^ .\t rtlack wiitcr. and pra-i-ti. al 
rent witli aiiip lu-Mircvl and uitljoijt kc1■l^ 
nlnmiilf aitom tlic deck fJii!M*d a[i i:icli!inI:o 
7 de|{reea from the viTtii-al. wltli 'A^l fi:i*n 
eonJunctU/n with tti** h luidi lurreta, an ir.i- 
nearly fldeirn-e* w.m r.'M'.-lc'^L WIthmit l'il^:i 
rollinic waa |>r»ct;cail) i'^-i'trntnoii* witiiiii 
of eipcriiDenta. With IhIkc keels ttir iteriml h>r ainirl 
awinir detreaaetl alifthtly witti tic* amplitude of n-ll. 
Aa iNMUured I^Uie ra diua ^^ratjy^thw P^^j^ with* 

at a Sltto ofw • pir aMlk 



ol ,a,c 
i.'iioi: 
iiatio' 
,.-elH 1 
tiic rant; 



KLK<:TK1CAI. N(li>,.H. 

Aa attempt te tM*lii|c ntade by an KnirltKh conip.iny to 
Moura a ooiiceaaiou to build an ele^^tric wire n-fw rail 
way ftnin Ao-iia. in Italy, over the (in-at 8t. K.-n>aril to 

M.Ttritnn. in tJU' Kti nit* Vali^'V. The iw e-tjiuat'^! 

AjTiCKf t^eii'-i ii*- la i.'iiT Ul.l.l.- IllHter the tllrt-v 1 o( 

M.ri-o: ifi i M ; .ir •li.- .South Foreland liKhthiaiae and 
on iH ir.l ti.. r- i.rii iohnIwIii ll^dil>titp for a aerlee ot 
cXlicrlra* II-' .11 .* 1 1 ■ 1*^ tf It ifTttplsy If the eT3»*'rilni.'-hF" 
are coli-i(i> o Hai i-fiu-rory. it 1.. Viai'-d 1h.1I (li-- win- 
h!» ».v»'''oi ■••HI ll- a.lopt..i| forlliuuli a laeaiii. of 
coluluuiileal ion hetwtwu lite South Foreland hirhlltouM' 
audlba (bHUkbMdaii^ Ughtab^ ThafniuUor 
aanmalaulaB an abaat IfaMa Briha apart. 

Tk* eleeated railrfind<^ of New York city did not do 
aa tuuch lajniiit-eH for tli^year endei] June.>i. IKiW. a?i 
tliey did in the precet.iiau' year, tnit the street hiirfar*.* 
railroad biuine«a incrcL- -'I Ttic Kleclrical Kevicw. 

The Stale Hailroaii 1 :n 1 :i i > i >iL< r re)>inie that the 
total tianitjcr of y-AJtm-u^tT^ c.xrri«^d by the elevatt^sl rail 
roll :^ lu' /.*T Vj^ a deereoae of l.tjlV.lSV aa com< 
] III! t .1111. riir number carri^il by the elevaleil 

. o I - .11 ■ h. N. I no - lis ' if Mflidi at*-%ii and the Hronx wa^ 

ISl.lWiO ..I ni.i.L-,- I : ii-- 'llrj a* com | nir.'il u.tli 
l-!.7. Tl ,• I111.,, ll Mi-i' coil..! i,v til.' .-levatt'd rail- 
r'ln.N in liit- H.to'M».-h o( Hh-j^ln. (or IH'.lt- Ua. 1-1, *«. 
TlKi. a .lr.-n-Mc of 1.4«.:;'l comiiar.^.l ..itl; IIOT TIm^ 
--trci'l Mirfacc railn-a^l' of Nca- \ ork ■. it> carried ae 
iiiL.v«cn^iT» 1 1 f |Nut year i^.Mtiii.V*^. includinix "trans 
fi rn ' an :ia-r.-aae over I897 of 57, 53,1,1111). The number 
carr;iil in tlui HorvmLth of Hr<K>kIrn (including aoinc 
cjtrried in the Uon»ch ot goevoai waa S17,4tU,6li, in- 
cludinc ■■traoafnik" an inanan war vm of 17,m- 

TM. 

Tk* " laclouil " type of altaniate eamnt ara-laiup 

ll much ateailier ill l-urnlnicthaD Ita pndeanaafa. It m 
therefore particuhirly well aoltcd to nbotoimtphle in- 
veatiKBtions aa to Iba uatUM «t Utt ID otneeiil, ualoe 
rapidly iikoriua nboteflnBllla tMm. Mr. K. H. Kruwu. 
ID Tlip rhyalealiavlaw, ytA. tlL. fp. Sl»tl«. 18*^ de- 
aarlbaa hts upaeiaianta made with an "Incfaiml' am 
Tba phtlwra* obtalnad am not aiinply hmad, dbego- 
(inacm* tiaiida of llfrtit. They exhibit, aa a rale, a 
aynitnetrlcal amoiteinent of hriitht pati^lM.a, in more or 
ma reKttUr allenwtioD. the sifimii pati-li IwlliK"?*' 
versed to the Hr»t— like It- inuure n^eii in n plane lolr- 
tt>r. The front end of each patch fnak*'*- an aiHireelable 
juiKie with llie dlasneler id* the (date, reprreeiillnic that 
the aro atarta from oike ai.Je aihI then fruiu the otiier. 
anceeaaivel V. Tlie >ha(ie of IIh' back emla of tbr brlfflil 
pntebaa Indicalea tliat the ll|i;iit din oat lint near the 
earlKMia, and Uter near tlw luiddle of the an4|iaep. I 
The Oiitp*-^ ol the hark and front etula ol tba hritflit 
patcii.-» d«>e« not Mem to defiend upon whnther the 
enrrent earre n or la nnt a trne alne function. 

ta a tH.rehole, about an ut. IW4 f«e«l ileeit. put <iowD I 
near tiairoupa. 111 the Olalwliz dlairlct o( Klltwia, by I 
the Uber-Soiilaladie Tlefbohr-tleeellneliaft &>lliier t 
I'/imipaity. tbeaod or a borlni; nal waa broken off. 90! 
ilnlll Irnraaii Imniniiltilr loouaiimw borluiir. owhiKiuj 
I lie fban at alaal m tba haiek btoaiin all the dlanond 
cronaa wata gtaa n d ett Altar ttarta watltakaiii been 
apautiatmrlflaa but aoaaaaMribl atttoDUtA Mnova ; 
I ll I iilMia III III tl. amillirtliin wtaniadaMa 
atnaaTtba innflBliili Aklh_^r- 
inut tba brokan pMaw in Iba MIowInK tnauaar : A 
har ntaiinel waa eonatraeted I lu, (t iaat ID incbn) lone 
titd T(i luiu. <2<i incheai dtaiiietar, which waa aa^' 
lunndeil by a single windiiitf of wir* loanlatod wHbl 
India rublM>r, and waa uuienelntiKl by the enrrent of a ' 
!iuall dynamo driven off the portable «ci«lne provided 
for the work ot borlnfc. The current waa eaally r«tm- 
lat<Hl by a olmple water re«i«lai>ce. and kept to the eon ' 
ataiil quality of about »< aiu|>ere«. The itta«oet waa 
let down uuuuif nethed ; and. after it bad etHUeiu rou^ 
taet with the bottom of the liole. tbr current waa 
awitclied on to tite winding through the ruiie uaed for 
letting down the iiiagiMit^ tbi the Qmt day tliat thei 
arrangement waa hrnupht Into operation, tlie piecaa of 
ateiO In qiieAth>n were.lrawn up. a4itluit boring eoiihl 
be continued The pieoea atni*k «<i faat to the end ot 
tlii^ niaicnet, callable of lifting .'ll) kit ft cwt.), tluit they 
c.nil-1 oi'dy tie releaaeil hv the application of force In- 
aiuin'-h ll? tlif W(.rk ..flairlnic la often interrupted b) 
Hi..;,,.- , f .!- ••• iwjrii: i)rT.i.Hn 'ifT and l>ec«jiiiing tiirhtU' 

Jjiihiii--i II 1 i - hole, tllii lilctlioil. whictk cn.n^titute.< it 

valuabie ai.ldit)un to tlie accesauries uf boring, will 
mabably be olton aoiplayad. 

At a mwnt m aati n w at the Vianna Cl«w«rbi*«nlii, 

Prof i;ick|er.*n Aiiatrlan»avant.raportadonaB«wliliii] 
■if wireleoa telegraphy wblch b* bai Invaniad, Whil* 
utiliting a ll«bt ewotrle pbeDomenon (Drat obMrvad 
by Hert«) for the tnuMinimloa of alirtta. he eiuployi tli« 
Invialble ultra-violet raya pfowedlug from a eouroe of 
llcht, which rays have the urupeKy of aetlbig free 
■•Icclrie aparka at the nmivlnK atalion. At the dia- 
[latchinit atation the effeetlve myvare pftalueed by the 
jaiwerf 111 arc li^ht of a reflector whieh aeiub tllem ouly 
in the direction of the reeeivinic •tatlou, ao Ibat the 
(lOMdhllity of theaigna balng iataraeptad in any other 
direi^tkMi of apace M excludiiid. Another iiroiierty of 
theae ray*, vir... their Iwing ahwirbetl by glaan. ia a 
meauH of prevent ln«{ dliiiiniitlon of the cone of vi^ll•te 
rav on ita iMiviiiit tlw rvl1ei,*li.ir. Thi.- i" effeclrti )»y 
'■:i - ii„- til- in. nil h of 1 !;.• r..!|-i.t.ir with ^-lap- fiirlii-li.^1 
w • h :i. livable ^:la«. pial.^M. i "• iji-->jiH^nt o . tl"- r(T«:'tiv- 
lllvl^ib^L• ra\ » >i'i n-:>l l.av.' tin- ri-;li^t'tor lUl tt^ vlji.s> 
(runt is o[.ciicil. ai.il tli.-\ pn-.lM'N- in tti.- r. it :v.t at tli.' 
aec'.ri.t Htjtti.n. or ter^i'-ii 11.. tl'.' aiv.htioi. Trot 
?,li-l,U'r. lonijer or Kli'.rt.'r .•(.■.-tri'i tin . '^iIr.'»|Hai.lllin ;.' 
III.- 'lot ~ an.Ma'.li..-H of lliu .Mor-e alplial^l. thru l-iiL:tb 
il.-|..-ii'lini,- 'III tin- lcii;,-lti "t liiii.- ilnriiiL- »l-,iiii II .- 
Uloiitii i»r the rfl!eio,or uil* ojm'u. it i.-. .-.xiy l-i lr.»:i-f.-r 
llittao aigiia n.pn "i iirrii I 'V tin- rav . of rlr-.'l r n- K'N, a 
''I'irae elect rf»«il^^nct ti:^lriiiii' i.t or /\ r. 'I. 'pi,. .la- IVof, 
/l.-kler alinwe.! t.i* ii.v.-hti'in at -I.'- 111. -.-tim', ao'i w ith 
tti- help <.f di. .'l.-'trl'- an- li.i q' I'- 1 .1 -I. ■ . il m :i.« r., 

a ■'•rltliiL; .ipparatii- iumI I.' '--i-'; I i "1" orti-r 

.-ml of the n«>m. lie liii- .'vr.'n'l.'.l h > H>|».rii:i.'ipi« 
'li^tallce9 up t'> ki ioiiie'.'r". ami he Iw.|m*« iom l iy u J.-.-.11 v 
he (MjK?c:iM-B for imireaMit^ tl>e effeclivesn-r.-' to be abl 
to ua* thia kind of lelegrauliy fur diatancew which will 
tn ba aanland iSir divan ptaatieal 
•riac MA Mabii JotBoaL 



sKI'Ki IKli 1 >/KMl l.,-K. 
Tile Pejaulpluta ot Ammodium Radiicar. — Herr C 
Hauitiaiiii. ill tile .\llt;.-iii.*ii<e I'lioL'^'raphcn /.citung, 
ffivf^ Uitt exiK-ricnre with tlir- pcrMilf imtof aiiitniintiini 
ri-dueer. lie fully ecMittnua tlie ..i>«crvatuHi that thin 
anlt attarka the danaa pan* ratitcr than the more 
traoaparent (kirtknna of tin' negative, and he empha- 
Mjcea ita 1 atiic not only for ri**liicing ne^tivea, hut 
alao for n'.lii.-ii.k; .lark or nverdoaie hmanitle prlnta. 
For till.. l»tt.-f piirp....- a 1 per rent, HoliitUHk la auf- 
llcient, aii.l .ir.l.ii.'.fili 1... chaiii..e in .•,ii..r take-, plaoa. 
For retlilcint: rieual'i a - W'r r.-t'l -oIhh.mi im mnat 
Itvricmlly ti-.rfiil. but tlie Hireiih'ih loay Im' iia-renaed 
eren to HI |>er ci'iil. wlieii a lie]^live ia over denae. 
Ilerr llaaniaiin luu tuit nolievtl thAteoutilluiti^^ aetioii 
in tlw wwh water whieh ia no IncoiivmienFe wlien 
other radaaman aaaploytd. A» tha aolatloa of am- 
laaaiafli MialriMta attaafca tba taiwa, abonlta «t 
edhiMd Eaaki MMaM ba «iad to NOMn* ma iilalM 

TTHiHj mainali Fnilir thii ahnrt nuitlna tba iai' 
lowluK lamalM ha*a haaa pubUifaad : 

I. Ainmnnia watar, t gnlkm. 

Hnft watxr » 

YeU.iw ....ap t pounda, 

SalllM'F.'r ... M ...Id...'* 

I 'ill tlio y-lloa 1:1 -li.,,! i-i-- i.inl ,!:.--i'lve In m.ft 

Wikt.-r by lu'atai„' ; ail.l the isail|H-|.-r alt. I ^lir well 
until diM«.j|ve.l ; ^t^.^lll. let Nettle, akiiu off ail aoap 
auiU, ct4... ad.l the .^iiiMiijni% and bcittU- .it oin'c. 

i. MetliyUtad apirit I salhin. 

Salt teatar. I " 

tttrongar aaMMwIa watir. 1 

a. Aniiuonia water.. •iriiMt. 

DialilMwalar. < '* 

fhniiL , mirraln*. 

Olive OIL ''. .Iraclima. 

f!ut the Hoap in '•hiiMiiL.--. U'll u it b 1 1 it aial nui.-r, 

eool, aild the atuinouin water, and le-.n!.-. For ii.c in 
laun.lri.-*. I .■b^. .undnneral hitnaeluil.l p<in- t.. -.. a :i1 

I i,'>i>l.'>i" - il 1 ll 'o I giulan of vnlar. 

i. K<.< tille.l ^plrit..., 4 tliti.l oiiiioea. 

Wnl-T 4 gall'in«. 

Oil ri-i?.'marv • >j (.iiin-e. 

IHI eiiruueiia ................... tdraahiua. 

Diaaolva tba oUi bi the aiiirlt and add tba water. 
Add S oauan Mbi^ aartb, ahaba wall aad aUain^ 
tb^" 

AianMinin rntar 

While can] or autt aoapi. ti 

l^hanii.^oiitiflal Bra. 

FIreproofiag of Tiaauea .\tih.- It.-ilin .'XlilbllloD of 
mean* niei coutrivaiK-.-.. t..i tin- pr.'Vention of imcI- 
driiu in iiidu»iri.'" ami oilier«i». . pnjn. were awnldad 
for llM* following: pr*a-.«-..c.. . f llr*'pr..oniiit. re«|kective|]r. 
dliuiujahlniK tbeouuikmi.libil-t'. "f tii^^iiea. nirtaiu nM' 
tariala, anlUnalrieBlwenriy 

I. For Kgbt liMMB : S kil. pure auiiuoniuiu aulnhala. 
Hi kil. pan aaiBMBihna carboiiaie. t kil. purr Infaii 

II kil. faorle add. 9 UL alaidi. or 4W grwnnMa daitrto, 
or -lUO gmmnuw aalaitlne, and MM kit water an nibnd 
locrcrher. heateq to <*.. and the material iinpreg 
luii.-l vim Ihc iiiiMnr.- c.-iitrifngi«ted and .In.-.l. ami 
th.'i. ir..i>.''l lu. iiRiial. tin4t liter (if the mUtnr.- .-...iiii^* 
aboiii ^ <ir 4 ceiita, ia eDoo^h l« iBipnfimte l.'i yanta of 
laaierial. 

3. Porvunaiii uiaterlabitlieiklriMldnanilana. wood, 
ruraitan: IS kiL anawaiam ehbirlda aw mixed with 
■a niMb floatad afaalk at to kIto tba laaaa eouMateney : 
it ia than healed to SO'-W C.. and Ifae uialerial ^iveu 
one or two cvint^ of it by M(al» af a Imiah. A kiln- 
gvnuime of It. ci»tiuff anaittloSeanl*. la auffleient tn 
cover .1 anuurc yanla. 

t, For wood, curdaaa, atraw nutttiac, pneking. elotli : 
n kIL aaiotnniunj ehlnrlda. • Ul. borte acid, a kll. 
burai. are diaaolveil In 100 kil. water, the material laid 
down In the tolnthm for It-M mlDHtea at IW U. 
eqneeteU and drhnl. One liter eeilt abuol II OCMlb 

4 For imiier. printed or Hot : » ktl. nmnHinhilu ■ul'. 
phaic. i kil borii- aci.l, ? kil. Iv^ra.\, arc 'li.4au!ved in 
too kll water, an. I llu- Kolulioii applic.1 at .'a) 43. 

lAnm IJeawliifi on Pbotograplia. '— The I'ii.irmacciiti.vil 
.liMimal give* ibe billowing pniceae l..r pr.'patmi; line 
.IrawiQKa on ordinary frilver photogra|.h.. fn.in wincb 
of eoanie. line "uroeeea'^ platee may ihojt lie iija.le 
when halMone illuatratioiiH are not de«ired. A<i> 
•liver priol may be uaed. but tlie .dil albniueii <>r 
brmnida panaia give the beat resulta. The print need 
aotbadaaplrBWrtad or laaed:all that !< ia-'M.«ar>' 
to to obtain a obttost image. The U»v« of any objeoi 
In the print way now b» inltad ovar with a Ana draw. 
Inic pen. oalnc a walarproiif blark ink. Tba i* ' 
ahouM be allowed to ary and then tlie i " 
bleadied unt by the followinit bath ■ 

Iodine Ill itri 

PotA«»itiui i.ali.Ie to 

Potaa.>iuni .■ ■' III. I '1' I I 

Dlstillial w.i-..-- I" 111 li.. I. 'I 

A lUlort waah after tha iuuu^ boa dia«p|ieanrd will 
hnve the line dm wine intMt. 

I.**UMr FoUih.— 

I. tiaiidiiraa., ....... otitic.' 

.'<ilriilU'. .. . *.,».,.- 1 

itiyccnn- .,.....*.•... ... ■ IS •^rii'^'hiu. 

I 'a>lor oil. . .......... ......a, > 

I III "I iiilrliaiie. '■i' 

,\i'ib(. hliic, 10 ffraina. 

.\lilllli black 1 ilrnclim. 

.Vlcv.llol. . . - , .-- H oilli.-.^ 

Wood aleuhol, being cheaper Uiaa tb« grain a|>lrit, 
in^ht be naad. or a adtlan of tba two weald aaawer. 

t. Reein • S diaaluaa. 

44uin tho* t " 

Turiwitlna 9 " 

Haudaraa. 4 " 

Hlteilac... - I •iinee. 

Aleohol 7*^ 

Ijinipblark I drachm, 

II. M'.ilv.. all I'll! Itl.' piitlii.'iit in the alcdiiil filter, 
ali.l a.i.l ih*. iai.ipt'lai-k [lot. -mi .if biiiipliiark riiic 
white. uUrwinurlne Idue. or otli«r atmilar ctdoring luav 
bOMad. ThIilaaaMlabaelMtkaind tinbn 
Ptaa g b W Oltenlu'. 
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THE SKW trrATION IN DRRSOEN. 

Ai'MoHTat thr- itnmr liiitr thjit thi> |<itnlt>c of Klnif 
Albert w(v* fririiitf rfU'brntcil in ihi* ctipitjit of Hnx*m,r, 
unoehrr I'vrnt nf irrnnt iinpnrtJtnrr. tin- fnntplrtion nt 
thf> t\«*w iDnin vtAtton, wju mnrkfvl with pr<>|H»r (*i*ri*inii- 
ny In wpitu of h^r pnorinnu* torviKti tMiniit>clhHi, tlw 
railmail HtAttnn itr DrMilf'n wii^ wry Inferhkr (m thii**' 
of Prftnkfort nn-thf-Muln. HHii<iVi*r. Municli. aixl (■<■- 
lofcn^: but now tihi* )MM<«ir«i»e« «>iii* wliich U a uiajiifr- 
|il4>c<* of thtf> tui>t]eni tiuildrni' art; atid. on at^fuunt i»f 
lh«> cNitiibinMiun of thi* tcrminns iukI ttkp thniiij^h Kta- 
tion for ititrntationAl trufflr, with I'liivnt*-!! niul »uitk<>n 
trftrk*. niif^ht *rrv«i a* a iniMlH for futunp strqcturv^ of 
thiH kind. 

Onr «nffmvjn£ RhowM thi> K'«>Hr itiAtfon iw ntfn front 
HinmamkpUtz. Tlip tbre«» partn ouihI out clnjiriy. 
At thm TigiM anil Ifft. In tfr»yir arrh*-! haIN »if (rlaHsati*! 
Iron, arw th*» Mltxtrar*^! tr»rk<* r<<r trnifi- In am] from 
I^lpfl(fT. Ht>rltn. and 'IVlschvu. Ht>twtH*n lit** north an*! 
•otith hull)) are lh«* >iinkfii Imi'k.% for iht* CUfmnitz 
K*'loh(*o loach anil (oVItlt Uuw, On r«rh «i(.lf^ uf thi^ 
main buililinir, u-ith it* flm* 4loUH>, in a «li*nil«*r I'litrk 
tovfr. ()v«T ihr luaui Fnlmnco in a Htatu*' of Saxonui 
proltfctiiii; Ktifritircrinc; iui<t Maf*hln4>ry. If wi* i>ut4>r 
iIm! rtMM*ption bniUlinc wf« ari* aktonlxh^Hl at rl)i> MpU>n- 
dor oi thr igrwkt »pa4w. ditroratMl with iwlnttnir* atut 
nniajiirnta in plANt*>>r. \Vt» fii*! chat "Vfrvtlilni.' ix w*<tl 
ptanntNl, anil, in fju^t. th^ armnff»<ni»<ni of tiM* •■•'purHt** 
rooms, thff ilfkH Mini hHjtCA*^* rt«HnN. **rc . c*»»hl noc 
bi» mow prantuvit Tli*- i'<imfort of ih<* trav^U'r l» 
r«riHl for M> Wi^ll that thtfUjo«l i-xartMifc r4H|tiirrw*fn1» 
arp HAtlNllt^l. Till* waltini: rtjiinw ar** lM<aiUtful, (M|m< 
cially thow* for Qmt-L'taM piWM-u|,c*^ni. Urn* llw «vt» i» 
attracU'il by the flnt'lv rxM-utinl vtewn, onpiin (»f chr 
drawing ut Ludwitc Htoriiui, laadp at t\w Royal I'optp- 



jlmijtliiu: IhiM pyramid, which is lo«*9t«Hl thrv^' inilfH 

I vHilh of <'aiTn, two kind* ttt Monr wrnr uwd. linw^tiirn* 
and rrNi t^anit**. Thif liinmcinir mas i|tiHrrii*il nt Kl 

j Mamuirah. forty'flr4* or fifty nitlcA from OiiL«h, wlitlc 
till' r4*d trrnnittf* wan bmuf^ht from Amjuan. near ihr 
First 1 'atanwt, ov^r Ata hiniilrtfid initi*ii. IVilh <»f lh«<-Mt 
quarrim a'i>ri< liaoilml on tlto Klv«>r Nlll^ In thr for* 
fCround of lh»> (lluMration. lutt rt'prodiM.vd hvr^. art* to 
Ih> kftt^n riiflM lad«-n with uttHw bhM^ki. brtiuicht from 
1h«* iiiiarrin. (IfRiu tlHf vlopliij; i*tubaiikin**n1 ijltK-kN 
nrv belrii; drawn on »]t>>.Itcr^ |M-rhK(tti t^nipped with 
roller*, to Ihr hifflit<iit (tonit to whM'b the otruclurv 
ha« Im'n huilt^ thr infilinrd plan«< hi*-ini; irniduully 
luadt lon^rr aiot hitchi'r with p«rth bnMitchl from tb« 
pltf< on iIhi rlirlit aiid Mt. Th«> littfh*>(«t rmhaikkmMit 
iMMMH^Kary U'lt*"!! thn workinnn rtwrhi^tl lh« top miin«. 
tw*>unilfitf rliai a I WMOty i-vni. ifrad*- wan ajUiptPil, 
wiiulil liavHat»^Mi M*\vii liMttilivil aixt tlliy yartU lonir.ron- 
fainitii: altoMt Ncv*<Mand otif^-htilf niilllott cuh»r yurdH, If 
rlif *<idt*M itf ihi* enrlli fiulMhkinriit WiMitd *1M(mI at an 
anirlrof thirty drun'ifi. whii'h it not at all >niprii1)«bl<*<. 
ANitimini: that oni* Lahor4*r could harr pUriH] two nod 
oni^-half yartU laUmt twetity harrow loadu of *<arth 
on an avcraifi* nirli day on this cmtmnkrii«ftil. I'>.iXU 
ni4»o I'oulil havo hullt it in twi*lr<i nmntli* of Iwmty- 
w<»rkln({ davK w\^. It In «liitpd that nnf> hundmtl 

' thoiiitiind men wi»r«» p(npU»yi*4l for |w*Mkty yi»«rii In ih«t 
wImiIi* work . nil that, itccurihotf In tlit* cati'iilatlon. ihp> 
rniiHCrui'tiiMt 4d tbU ttnilutitkini^ht would liatt* ocpilptiNl 
onlv A Mttull (KirtUHt of tin* tntMl ttiit*' <iinNUiii«^l, 

'I'liH fal*<* work to Mioit«irt the walln of tli* Intrrlorj 
cliAiuWr* of tlir p>raniiiit L<*juld al«o havv br^vu luadv' 
of rarth rather than of thubt>r. It »h>>u)d bv remein * 
tirml thai heavy lumber for HcafTnldintr itiunt lutv«* | 
tir«>n hroutflil ovnr lonj; dislancm, and that tlkv fraiu- 

1 inir erectioD uf any Htructurv of KufllcMDt atmu^h I 



wiikdH. at ftiiiall ctmU to toll aim! »w<iat to gmtlfytbf 
ai»bitlon and pe'ri»etuat»< tlte faiii4> of kiii|ni. 

t'nMiil OK we may |je of (h« »(lVAiH.*r« mad« 1>t it» 
CDvery and invfittion in our we innsl dm lotgtt 
that thr iHtticnl pt'rwvemiice of Ih*- eit^iiMMir* of aiii|. 
quity. wiMv by brawn ati<l niUHck*. and unaithvl by oie- 
rhaniMn. butlt wi»er than thry kiK'W, havii Im^d 
wardr<l by th«* prrm^rvation or nn indrlibiM rm>nl uf 
thftr arh'ifir^nipntji in thi> matiTial miiahik uf tltvir 
fdlllr*"! that ht\v*> witlmtiNnl thi> ravaKPH of ceDtorit*. 
Will fat* M» favor th«> *'uginftr of tb** i»lnec«vtith wu. 
tury. Tera«d In tti« Ihw«. of nKHkrii »«i»DO«» and •kltlH] 
Iti thv practice of tin* uiiH'bankv art* T 



THK ZINC INUITHTRY, 

Thk followlnir rriwrt ha* b*vn ImumI hy C. Kirtfa 
holT. aifi^ht uf thf I'tiltcd t<tatr» f^oiitocfcal Harrfy. 
Ibirlnv tli4* ymr I'^tH thn production of »|wlt«fr ia tbv 
Uuit^Hl Staltfd wa« iw* follow* : 



PltODIICTIoN UK hI*KLTKU (HllOHT TliXtl). 
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It will b* otw^fTMl lliat thv irifAt^i Inertwo in 
mitput luut laktMi p(aw In lllinois-Iinliaiia and iu 
KauiiaA. 

An ini|M>rtant hM^reiueiit wa* Iniliati'd in IHtH, and !■ 
>1ill in pniKriK*. l>rinK the- traimfer of •oiim' nkl ftlautj 
and thr r«labliiihmr-nt of nrw wnrks in the Kai imu pM 
bait. Robert I^nyoira 9oon 8|wU«r C(HU|iatiy tf$l er 




THK NKW MAIN STATKjN AT nRBSDBX. 



lain Workft. at M«to»eQ. Unfortanatrly, our limitf^t 
Bp««^ will not prrtuir a full d««cripti<m of thrrpuCin' 
•Iructuff.— t'Ur Alle Writ. 



ANOIKNT KNOLNEKRINO. 

By J. Rlkrkth Watkixn C.K.. in Cniwier's 
Maf^iuine. 

Thb author baa rtweivrd the foltow|it(E i*>Humuuica 
tUMi from Dr. William II. I)all, of tliv t'niled States 
fTPolofrlr'al aurrey : 

Purine; a viait to thf if>hii»d of JerM-v idinnni'l U 
land«i in whiU* wandt-rlntC nver the hilu. I notmHl, 
an>oni{ many dolmens »catt4'red ahoui, one whtrli 
•eem^ to havp nevrr be«i nniBh4*d. Tim wdtn ht<H>d 
«re«t. and leading up to thetu were indinr* ovt*r whieh 
•ucli he«vy wrif;|]t« an the rooflOK slalM of tin* dolni'enit 
could have been rai.w-d t4i tbn pn*.jlioiiM In whieh we 
And thr-ui. It wila pvuU'nt that mrdM njol rf>llerf>. with 
a snfUffiiint number of sturdy »«vaKt<B. would have lH><-n 
Amply Aiinioient for the purpotn in the iulm' ht'fnre iiie. 
The tlu»niU(rh manner in whieh the rhiyof ih** inrliur*! 
phine lia^l t>ei*n oiii'iltdated iraa ovjd^nt when it wa?* 
comttderrd that tlR* denudation of It by thr- elrnirnts 
durinic unkn4»wn c*ntiirl<« tuid tjtwii hisudlric^nt to 
notioeably ntdiic** iu hiv»»l or eoiienU ita evident pur- 
poMt. 

Th4t ronatniotkm of th« Eirytitian pymmida. lor een* 
tnrl4*ft a loatter of wonder, cuald have hawn perfuriued 
by similar nii*lbu<ls. 

t^X «a lie* what la»K»r thi* nwthod would hiire in 
volvr-d in the roiutruetton of tin* pyraiiilil of lliich, 
tbfl) lanrmt of iin kind, whioh I* apitriiiiinatvlv otie 
baud rml and fifty vardii hiKb and two htindreci and 
fifty yardaKiiufv at tlie baatt! Ax 1* well knowu. in 



to hoar hMivy welghtii woold havo rmulrtHi more akill 

and knowltNli.'v tlutn lh*t baildinfC the pyranifd itself 
by the tnelhod alM>ve dineriht^l. In tin- Kreat temple 
uf linuic^e!* II. is to Im» fimnd u ooluH^al Htatue of tluit 
kinu. whit-h r(|ua]M in dlii>pn>tiin(i and exer^lM in weinht 
any other Kf^yptiaii ndxinlith, beiii^' »ix1y fattt hi^h 
and weiirhingt Hifht hundred and eitfhty-spven tmis 
fl%'eaiid nif hiilf hundrrH|wri(;hls. It waa made frxoti 
a sintfli* hUn-k of rwl t,-mnite hnmfthl from tin* i|iiiirrieT» 
' ut Awiuaii, one hutidred and Ihirlv five iiiileM didlanl. 
j by th** River Nile. At lUalt)^, Syrui. are to be f<mnd 
I the ruhiH of three teinpli**, 4Mm> of which lia» btntci ttiren 
, the naiiKt of Trilithon. " Thre».-Moue teiupU*." fn»m 
I the eilraimllnary pn>|M»rtftiMkh of three of the stom* 
I hlitrks fiiund in It. «wh Im-Iuk over sixty thrf»o fwt in 
IruKth, thlrt4*en feet in heiirhl, antl p'rt»ponloiMtelv 
I thick. Th«'M<Mie« now rent iu a wall orer twelity fev'l 
ahoro the prv»«eut surfaee of thi» trT*»i»d, 

Iti the M>|iiliun of the probUni uf putltuj: similar 
htiice bkti'ks in plaen at the prweitt day. the utiliMlion 
of hirlined planes of *>Arth In the manner just deikrrilM'd 
iuii?ht welt W eun^idered by the imMlern eufcine^r Im-- 
fore ailoptlttfr a iiH>re romplex nH'thtMl. In (art. xlnee 
the \-arUMis ikfaiN uf this mrlhod of eon>tnietlHii have 
sii|cir»«ted theinHflveti. the writer has evuinliieij phido- 
irraph*< of many anrirni strueturaa. and yet U* find 
one that eonid mtt hava be«*n oouf^tnirted to a creat 
ettvnl areonliiitf to the praniet^ Jii^t i|*^rrit>e4]. Tutil 
the prinripl-et (»f the true ur<'h wi^re iindersttiod. it m-a* 
dinieult to move and nrv-cl h*ii(S bliu'ka of stouo by 
these primitive niethiMl*! than to |ilai^< >mall«r uintx 
o»er tlM* optMiiiiifs of HtrunttirtM desitrned in acr<»TiUnee 
' with the lyiM'K nf uoeient arehil^-eturti/ln whifh the 
arch, with a keyntone. wa» laekiiiK, K^pecially wa» 
this tm** In an |era'wh4>ti tha rnliie of time »'a» nut 
consi4|^rt?<l, and alavra were to be ubt&lued hy Ihuu- 



tabli»he<l a Urc*' pUnt at hda. aiid followed it with 
new works at IM Hurpe W. k J, I^nynu. at |oU. 
ailded to the fl<K» rrtortt* at work in January a llks 
numlwr In February, and lnrrea»«-il iIh* plant lol.*<0 
retorta In November. The works No. ft, at SciuuuiOtt. 
of the Cherokee lytnyou Bpelter Coiniiany, have l»ei« 
dif«iii«ntlrtl, and have been rrniovMi to* lola. KaOi 
They are wit yrt in oi^rratHin. Th« Watlvni 
SiM'Iter Company flpp a new vorkit at lola. Kan.. 
whirh oonnni»iir(H| to iuak<> (t|wlter alHuit Febmar>' 
1 with (ftMi r4>torl>. luivhiir a caioacity uf frtnu -l*tiK<M)0 to 
*X>0,UCiO (mundft moiithl). This rapacity is to beilnulkM 
in a »liort time. Another tiew plant, just staMed. ■ 
that of IJeunre R. Nicholaon. at lola, Kao. Ttten 
have been Ured up 000 rvtnrta. and 0(iO ailditMoal arr 
to atari about thr middle of yarvh. The Rdffar ZUir 
Com|iany are now tmildinfC i>- 1,3(lO'r4*tort plant at 
Cherryvale. Kau,. which, 11 is ax|iected. will tic If) 
o|Miratton in .hine. 

In Indiana the Fairtiiount Zin<! (Company l*niran op- 
eratloit* ailh retorts, having a caparity of 3lKlO(0 
to Ain^wi (Mjuiids per wonth. It I* thii intrulion lo 
■ lout>le the plant tn sprinff, 

Aujoni; the older worka. th«> followhif: rbaiiff*^ tuny 
iMfiiotcsl: The (*olhn>ville Ziiie l*oiiipativ. at Oollili* 
ville. III., havo inrreased tlieir capanly ^VO per mit.. 
the North ('hicak.*o plant of the Kmpire' Zinr Cotaiiaiiy 
started anoth«>r furnarv in October, increasinir tha 

[Meitv .HI \t¥r wnl.; the Humphrey Speller CtMiipanf 
iavh made aiI<lilionii whieli carrv tlie iiMtuthlv eapncilf 
up to .VNt.Onw iKminU. the t*in»rd Siii^-ltMiC (Vinipany. 
Mt tlirurd, Kan., have leased fr^nn the CtM-rttkee-IiMi- 
Von Spelter Comiiany th«* two pluiiN of tiie (lirard 
/Am' (!iitu[Hkny and the KaliMu- Zme Mitiiot: atid Stii«<1' 
im; tVtiiipanv': the t^herokee Sno'ltiuit Cotiip,toy li»" 
leaavO tlw l;! plaul uf th« i:h«rokee .Laai>uu iH>*^ 
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.fr ( V>iii|>ntiy. nt Cbprokm, Kmi.: the Colanibto Cine 
-^oiiipniiy iHtw rHteratliii: tliv Mnrlun. liMl.. plHDta. 

Tin? ••!(•■>« »tnil»tlc» tut tlir wlHilr yt-ar IStW nr* iiot 
f<>t availiililp. Kur Ibe dm II laoullu llw ripuru at 
>r«? uutl ii|)elt«r went : 

UH. UK. IMM. 

>rv -(R«i iiioi i.ia ts^m ;.a9 |W.nu m^sm 

''in.'lla-r M«a>....».WI Mr.m U.M( l;lt*.>li< t,SW 

'X'hlji iixliailni n ooniHlerabI* MJiDR off III J8M. 



•c.ui 



AIM'AHATUS FOR IJOMSUUIKU HUOKR-I. 

I^HK iiuolioo of tlu! «m>aiuptinn ot •luokn In far 
fr«»tn livfuK u IM'W niir, (or tlto innoiivnlirims o( tlw 
l'iti<-r liaVM iiMuli- thriiii>c>lvm Mt ever ninm the fM-riwl 
nt whicli tlie u«* of ooul became wiiln>pr«iul. They 
Il'tve lirvii e«|«ecially jrnive 111 iudtutriiU citlett, iumI it 
WnM Kiij;l«iitl tliAl wju Ilie fln«t to MilTer neverely therv- 
f r< A* U»nt{ otfo nx tlle MltiMTiitli <Hflttllry, the lUIIIO- 

"I >ln»rv i>( the clly nf Ixtmloii waa icreally ileniiKl by 
Kiuuke. ami KliiK (-'l>«'le>< 11. bu^inl liiiii>elr with 
subject t>f reiiietWititc tlte iiuiMRiioe, nUvl tu tbts 
«*fT*M!t mUMHl re|ir«*«<iive arrat)i;eiijeiitil to Ub preiuinMl, 
'^'liM poliiv »nthiintii»w c>f variimn citie^s s.iirU a* fjee<U 
ri.i»it &faiiclie*<ter. (>n>iiuili;ateil ret:tilntiori>4 at differeiil 
tIfliMn, aijil, after the local ailllictritl^. the tfiiveriiill«tnt 
'<>«»k Ilie <|ur>liuu m liani, wheiire the roiuiiiluloiiii In- 
-lit ulcil hi 1K19, i»na, an.l 1M7, ami th.i««t .texlL'iialeil 
•IX tlm Paliiu'r>i<iii. (rt.ui the name at the niluu-ler wImj 
•-ouittfnlitiieil II ill ISM. New retfiilatlotis were inad* 
III IH-VJ. isflll. HM. ami 1W)I. 

I>«l>iQ anil .laiuni Watt, tlie illiutrjoun <>nirlDe«r«. 
«>«^-ii|>inil theiniwlri's witli the important probteiu of 
oiiiokn e<>ii«mu|>tk>ii. autl the (oniier tlevlaeiT a •vMem 
• >r foiiibUBtlun with reratsetl flaiuo— a iiieelianiral ap- 
pikriiCiin that |inKluc«*il the ilniiix' riirreiil <if air lu-tw. 
■""ry. Yet, M iiigeniuo* an iliin nrrwiBpnirnt wax, tlie 
•■Oil venlon n( tki* ni«l Into ouke anil the want <tl a 
Kii tlablo aiiplmtor preveiilnl (he mimiu of it, 

Jniueii WaM'a patent ilnu'rilM-il the follnwini; ar- 
rniiuviuent : There waa no ({rate, but the eoal rexinl 
>«|»«»ii a iiirfaee of brieka. The air. ilrawn lhrriui;h the 
f •iniium door, which wa» priirlileil wiih a entilral aie'r- 
tiim, piuwh) (Irat IbMiiirh the ikhi iuniietl eiwl. The 
v>ii>t>uatlble ttaa, tulieil with air. hiul lher»'f<ire tu tra 
v«*rH« either tlie stmluni iif i{piite<l ef«al or |>iimh tliroiii;h 
I1il«<aat a hii^h teiu(»erature. In pnu'tlee, Iliere were 
illlUealtlea enenanteritl ihif* to tile com|)artiiu«ii ^tt the 
eoVo that fornii.ll. 

FollowiiiK Papin ami Walt, we llnil aiiiiiiii; the In 
▼etttoT!! uf Mtiuke-euiisiiiuliif; apparatn*, the well known 
naiuea of WiUiatu TliompMin OTtMl. lioherlon. of 
iiliutcnw llWt), aiMl Mi-utn. I'leitieiil ami I><-»irn»'> 
Ij^lB lWl. lAter o€l eAliie rliM Htiiille* uf (Viiubev ii|>on the 
Hnim lunl furnace of .liu-ke> ami TaiKer. l,Aier xiill 
i^lMmreil IIm* Marvilly irrnten anil the nuiaery ap- 
pariktua, wliicli were heUl in xHue eetoeui fur a' Uinit 
tiiux. 

Hy iii«i tefim of a dawree of Aiiitii«t «. 1*IM. the xiiiu 
of IT.nnOfraan wax xei a>iil<' fur ihe awnr<l of three 
l>riiM oftftWMl ti,4llM. aii<l 3.i<>i Iranox h> the Inveniom 
• >f thtt nMf 'mokrwusumhii; devim iveeeiiled fur 
ouufictltiaa. 

Tn« nnailwraf ooiapetilort who preiienteii theuixelrex 
wnx 110, whoi from tiin •tanilpoint ol natlunalltv, were 
liatribuhKl a» follow* ; l'>eiii'li. T» : Kn^rlixh, IW ; Her- 
iiniia, 4; Aluericanv. II; AuRlro-llilu^'ananx, 3; Ital- 
^iia. 3; Beiirlau, t : anil of unknown iiAitoiiuliiy. I. 
The taehnloal cotnniiseion havini; tlie .'laitiinaliouof 
icw) projMit* io eiiariie wax coiii|>i».,| ,.f ihi' (ollowini; 
iiit*iiilM*r» : M. Iluet, lnx|wM>tor-t.'>-iieriti of bridtcihi luiil 
rcitwlx, pfv^iiilent ; .M, hnill. f"irui»*r )iri^ith*nt ol the 
cli»ty (if t'irll Kncineem . M. Ilinich, en^'iueer In chief 
r lirldtfex and roadx ; .M. Huniblot, inx|>ertor-t:eti''r i! 
of lirhlttMi aiul nuMix ; M lAinonroiu, lueluber of t 
iiiiiiiieifial cotineil ; M. I.evy, eiiiruieer In clii,'r 
iiiiiiM. elc: and 11. Meker, iua|H-cturo( euEinmoi t: . 
oltv of I'arix. 

After a flmt euunlnatioD, the cniiinilMxioli n^taiiied 
' ,r, •viilnnally thirty projeetx that xeenHnl to merit 
Iter Mudy and to tie worthy of lieinic xtibiuiri*^) r. 
■Ileal e>|>eriiuelitl thai rlmuld periuil of aanTI., 
11^ what •yxteuui ImMI ree|Joljdeil to the two r<Hldit|ii!j- 
iiiipoavd aj the iximmiRxlon, theM* Iwinir Ul that no 
t ruubteaouw uunke •hould b«i eiiiltti'd with ordinarv 
eoiubaation. and (!) that the apparatus xlioiild •atixly 
th« e«oaaiuld aod liidu»trtal requlrenientx of xtctaiii 
geoeraton. 

Tlie workx aelwited for the eiperiiiientx were the 
nintiieli^uil oneii of yiial .favel that *erve for rat^tiii; 
watAT taken from the tielim Tliene work* embrace a 
battery of tiiree kkrntioal ifeneraioni and two w<«ief 
raixinK aniiliea. Rawh boiler ortliuarily iiufni.»«k to nup- 
liljr ooe aoclB*, and, wbau driven, u i^aimble of sup 
l>lir{n|; both motOM. 

^Ii* beiirht uf elevation of the water aiul Ibe rotary 
wliieity at Ihe eoiriiiea arv xeunibly couxtant. and theMi 
were excellent eoDdltMinx for ax»urini; uiiifoniiity In a 

comparkKHi o< tbe roxnlix. The prcxem ( three iten 

eeatoTi In the aatue b>attery irave vahitihle faciliticx. 
Tbe two ttXlreuie ftelieralon* wen* devotetl to the ek 
prriliwnta. and the e4*utral one wax not tired. Whlh* 
thw experlnientx with one xy»teiu were priMN'i-vlititf with 
on* of the extreme holler* iNo. 1. for esample), the 
bolter at the other end of the battery (No. H,' wax Iwiut; 
naeci by ouotber eomfietitor. who lliitx had all the tiun- 
BceeMary to wtabliih Iim ii|>paraliii without in any 
way Interfeeloir with the opeiationx Kolnit un at Ihe 
otbar extremity of Ihe battery. 

Ttoe seoeratan of the Javel work* are of the xetul 
tiibalartypa. Tbsjr eooaiiit of a cylindrical liodv with 
flaieodi, 4'flfee« in diameter aiul II !i in leiiirtli. Ira- 
VMWd by a bundle nf llfty smoke lubex of :l im-hex in 
temal diameter xunuuiiutinK two eylindrlcal water 
•fiaeea enniwetei] by iipriirht IiiImm 

The total heatliiif xnrfaoe Ix xonare feet, the 
total vohiiue ?iV cubic (c^'t, and the reiciiter liH poundR 
to the square iocli. 

The fuel xeleeted for the experluieutx wax .ViiKin 
Itrlqaatte at ordinary qiiality, which ix |iax*Jibly smoky 
and of aenxlhlv c(Hietant co<iip«Mitiioii. 

Ueaxarvmeiit of the Smoke liiteiiKity — Thb delleale 
aad t m i n tial |iart of the exfierimeiilK wax |ierfuriwHt 
by dlrvet obaerTatlaii. The indirect pr(ie<exHcx that 
wen propo— d did pot, deapit* their apimrent |>n> 
cHioa, Mem to the otHunilMloii projierfor fiirtilMhlnic in 
aaarlaio manner the iiwat easeutial datmu. that is to 
•ay. the degree of poUolioa of Itie atiuoxpberv hit- 




Fm. 1.— THE DO.S.NELV Al'I'AKATL.s 



rtHindin^ the top of the ehliniiey. Iliit tlie ilireet pro. 
eese, which nmxixted ill a slmpie extiinatttfin, at xi|{lii, 
of the volnmti and ileiixlly of thoiiiuke eiiilile<l, iie^leil 
to be t>rv<Tixe and veriQable. To this elTect. two xla- 
tlOlis for oleier\'alioli were xelecteil. TIm'Xi' were at 
about I.Om) feet frtim thi' chimney and at I he level ot 
the funuuie tu|i — uue at the north and the otliur nt the 



ploy*Hl fur a^i-iirinK the ai'cnraey nf thi' obfervatioiix. 
It will xiinice tu iiieiilion tliH jtraplilc iiixcnptiun hy 
iDcrhanical lileatis U|miii erii*,- xectluli paiwr moved by 
clookwurk. The KTaiihic daily plaiilmeterevi and a 
divixHin by the time elapx«.il ptve the aieaii ililefi»il^ 
of the xtnuke diiniii; tile time of the extH.rimeiit. Ii in 
remarkable that tliv raxulta (uruixhcil by Ibe two ob- 




Fio. SL— THE l'KO(-lt»K Ari'AKATLS. 



•oiith— to that for all the wIihIx prevaillnic the xiiioke 
proiliioeil lLa<l a direciluii nearly at riulii aUKlen with 
the aiulit. and 5))reiid out fur oliwrvatkMi in it» whole 
eiteut. Tbexe sCutioux were the wiiiduws of riKHux 
sitiialeil In the iippi^ xtory of two l>i>uxex~olie on Hue 
Saint 1'lMirli.x and tlM> other on Avenue ile VertiatlleH, 
Without enteriDK into the details of the proorssee em 



tM.*rverH o|ieratififf Isolatevlly i*lo«v)y mrreeil In adcll- 
tiuu to such cuntrul. the fuel b«iriie\l wa» weiicheil, and 
IIm* buur of each cbartfiui;. an well ax the numlwr 
of xbovelfulx of which the elutri^e wax cum|ioeeU, waa 
luiteil. 

Tlie i|aantlty of water i*it|kori<ed also wax ineaxured, 
and tbe maoometrio premiire wa» taken every live 




Flu. 3.-TUt: IIAWLKV AlTAItiVTUS. 
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RxiH!€iiiH*fitt*. — No Ar«t priu 

HI * 



o( thr 

M and (IS.MMh of irhi<-h Mlitiiini'.l 'i.ixi friinra. A|> 
IMMIM NOk M WW <li >' Ml Mr Ooiiii'lv. i«n<l No. H3 

IbM at Mr. JantM Pnx-i<'r. Tin' Huwlvy Muiik«-c<>i> 
•iiiiilnir runiMiA, picWDtml Uf Mr. C. KlaiuU. aii<l 
cbwwil an Ho. U, took Iba Ihml larlle 0,00) frxitr*! 
Hunornble lucntjaa «aa awknlad 'to Hnnint. Dulnv. 
UIimUii ami Orvb. «han naUua bom tlw rovpuctivv 

W» dMlN BOW pim rapidly in iwiaw laeb IntaiwtiaK 
«|ipMrtafii»attra«t«dtlMattcntfaMl«f loanuhrturmi 
•M IMIDMpallltt*. 

TIm Owiiiely ApfwmtWL'^-Aa ahewB In FItc. I. Uilo 

b?bM In which Ibe Ibel Is plaMd, Mid wkMi koon 
Miiad withthatlaat thiw^ % aMabaiHaB aliMbw 
aCflMbttakh TiM ildii el the bac an atMMimrk 
««»y>«^ itf intm ihrninh ithiiib uraitrii mwl al n i 
The air Mian ibimiiiti tba hwBl aida and ttavMaatllw 
iiMiuitkiMcnt nml, aod thit lUroM, after ■amuaaallar 
Uip r«Ar wall, (Ii4lribat» th#ma*lviw thraafh tha oaai> 
boMkm rhaiober. Tbo nar and (Ida walh ara foraiad 
or *«rtieal tube* (has eonnmt at the top and botlmn 
with liurluiiital eoll»rtor«, Th« from (ant conautii of 
wblely (pocwl horliooul tulM-«. ttio Intwvala bvtwwii 
wbieb are flllMl in wiih hi>hII mnirniiic Imro. with tlu> 
mentianof tht* apiwr ititfr^.il. uiin-h r«iuHifi<ft otwn 
and tanut a luoutli fur tbe cliarKiiiK. Tiiaa« tubes hiv ^ 
iiinniiti'il inmriai. tiuit Va tmf, tlicy form a ixMl of J 
■■M^nriKiiiH)* spiral eonneclin^; Inftm^b ita extmaitir^ 
Willi tii*» twn collt!ctoc«. The- fu«l, introduwd (hniuich ' 
xUe iiivHith, icrtulnAllv 4li*it(><mi)*i in lunumri^ lui tii^ oc>m | 
burtCiitii |:ii>j«'^*Hi»i jinti iH>niiiii'H (*niiv<YrtMl int4»rnlK«t. Tlw 
ittflifr iti'iniuiulut** Hi tlt4' t>iitt4irn Kii^l Ar«» ri'ionTHd from 
•i:iM' r-i iiuir rhruuKli tli'^ inttrvMl ^ilptriiti; lMitwM>n tlw 
> .1 ill-* -Train miil tlw* liorlfjirilal tMiit- nf tin* l>4«lt«ln. 
;4i»tl wlitcli m lint |iruviiI»Hl Willi uii'vable li«i> Til** 
|)r(k<iii<'tii of (li>tiJli»tton «liwtiiciMr»H] nt llic li.>|i "f Hi'- 

>;r;»U' iiiui III!' Ii"* jj.ii(f« thml iiavc Iravrn-i*'! Ih* 

iit rlu- UtU«iiii iift<-r«iinl ljt*«'iniie liiH"*"! id t);>- n.iii 

iHlKllMll I'JilllJltHT, 

Tilt- .-trtN'*)* iti tlii iiir IS r"-i,'tiliiN'iL r<.n<-iirrr-ii1ly with 
rliH ffKi^tiT, itv liirlii---: iiii'Htli'- fMniH'il in the irnti 
iiliir.i l..irs ill (tiiiiI -il til.. ?iiriiiii*i Till- ni.iuT i'.i[ 
iwr^ r r- i-i iiii.t-rl. .1 hy a -tii.il t.il»- with thi' hi'iiil u( 
lliL* ttujcr iii«i'.-*> til tlic riijiit of till IkilUt uii-l M'ti.U 
into it llie >1eatu litwiifnetMl in kU th.' t ili.-* tliHt li.riti 
tlir i;rnt«. Tlii? Ifturti in flTHCttHl tliri.ni:ti i%ii .it.li'int 
miitlnit thai pounwti* tl.i' Miit»-r ••iitvtt' nt the Jeftof Ihf 
ImmIpt with Ih-' liiwiT ri .11,-1. ir 

Prartirnlly <iN>iikiiiL'. i' niu. :h' saiil tliat tlil« ai>- 
iiAri«'ii>^ «li.nTi'il itMilf til lii> ri<iii|iift«l)- uul abstiluttfly 



titllic Miwill o b ia m d Hhm dUitla nltrla aaid » mbbrd 
<Hi errtain uietak; tlMlt|A Ol* aha i Biaal aalUiu ia T«ry 
raarkml with nouMt. Rat maiw b r r aUaing on trertAin 
tnt-taU, nvatn vhnn tliry hiLTa baan rrndrrad priwtir^ally 
n«l(irlit^ hy rlMininf . (^rniliioaii a dititbm «inp|l, ju 
alvi iJiMHi' toiKhinic tbciu with th» timgnr Tlti-w 
iinu)IU h«i«i hithertri t>M>n latlrlliutml to lh«i nii^tals 
ilwiiuMilrtMk but Prol. Ayrtoa Un>k* (or th<'lr nourw in 
III* avoliitUMi of taydmiaB wbleb oarrim witb ii iiu. 

pui 

protel 

uf trapor. roMh Iba aaaa or cvaa have tba niataJ. 
Wbilv ■awlla uiaalljr appaar la ba diOiHad with imal 
valootiir, Mtpariawata pimw tbat wbm tba iiiaea 
thnmcli whieli Uiay ban to paaa ia fraa Irmu dmoirtita 
thBirpn«aa>ia *arr«>nw, and il waald IfaafabMaaa- 
paaribattbapaaacaofaMuaUiitaraMHW dm to u» 
aetnal 
(ainoD 
TIm power 




t ratraalad lawn in tha glaai er 

of tha very tbiu bnlba aSd n*a 

no aaataar.— Oeeeiabrr Applelon'a Poanlar BeSnoa 

Mnathly. New Vork. 



StIUND AND TUB ATOMKJ 
tiP ti.V-SK.-; 

I tl 



C<IN!<TITOTIO>' 



To ttie K<i.i 

In nil i\Tf ']'■]<- • I 

Si [H.NVlfii Vv| 

Isyrt, oiviim n r 
uuinlMtr of atom 

drlfrmiiuition iif tin- wavr- irujclliof 
an cofnparvMl with tli« wavi» ktu^h in air. 



I' SctKNTtKTi- ,\>iKII]< \.N 
liil I 'ulll|ii%tlliitl» III Arfcri-ill." ill tin 
r \N Si ITLFMrNT of 1 Kt^'i-iultfr 3 
fprfli'-f 111 H lii.'th.nl lit liiidiriK thi 
11 tlo' iii<ilii-iil«' i<f II ijiiK tinfM-ij miori A 
li iti thm (JR* 
To tba nnn 



K-oh.iii '.i ri.iiiii>r ihii paaelMIMraf »wlitle«ihl|» In- 
illnttnl ~'«'w>. rnootak wdsMW woniiaf vplMBtton 
may not b« amWa, 
Tha tenmlft lor lU wiliMiliy «( «Miii • fM U 

V = wo =V^* 
r 

wh«i« r la tha danaily and p the pwaoraof tba sa*. ( 
t hv mtlo.of tba apaeMo beat at wiwlaiit praa«iir« tn 



» 1 

f..w 
tliri 
will 
i»»»in*vi*. 



rt nf thi 
r>«llQDil. II 



t4<t*hnic«j iHiniuiiiwion inak*!* a 



tin-apaeHle heat at coMtaat votaaM, and waud n rv 
■i>M)<ir«ty tha will* iMirth aad fiaqaeow of a cl<^i 
tuna. The proof «l Mm lermnla nay ba uond Id au; 
luathaniatlOBl work Ml MMIMi. 

Now. il la haawk m am mutumM ted Mm* tb 
•pwiflc hartal a a i nt w w aa i ft piiiii i iialatiaidar thai 
till- kiiecilla hart rt iWMtaat «aliuak. TW b a aaad 
iM ba aipaelad. aiaaa ia the fliM aaaa attamal work I* 
ia addlUoD to tha i ~ 



of intomal (naqiy. 



aaka how in oidinarr aorTuv n>nuoon to both eaaaa, doo to tba riaa of lamprntora. 
^al - J' LjSiSrii JSSt^ Tha ratio n( thna two qoantitiaa for a nmnatoalr n« 

^iSlSwwirtfitlSriMfllta^ !V>* '>^'> '<!*>»■<• .•xp«rini«nUlly and by cakiila 



tioD, to be I'M, wbihi for air and tba coibbmio diatouilo 
Thi- ...m>.ur.-iiM«»otUMa|i(anta*iiiattlwlalnMi«d ^ " «" ^SJSS^^lhi 

NuptHMM* now it id darfrad to aniwfftala th« nainlMv of 
atuiui* in ibriuol«<*ule of anew aaa alter liavloff found, 
ciiimnKutaUy. ita daoatly and tba Wavo leuitith of a 
imrticuiar tuna. For any twt* isnst*. aa, for invtaiin*, 
.L.r ajHl tba Ran Inqiitwtiofi, aavuiuin^ thi* aaine pitch of 
MMiud aad Ilia launa pmaiarv, are may writa Uia pro- 
portioo w' i Wi* : : i/r : K>Xr, f «■<■ whieta 

Wi* BTi 

It 



' it (IW 

from aiwi»ieni«- 

Tht» rn.:!t.ir .Vp^vArntun. —Thia apparatu* ia a lue- 
i*l)iuilrjil ffi-,i,-r. "ith an arrmii^reiuvnt lor the auto- 
ini*tl«- I'li^Ai.iiiK' i-r th.- urml*' I'll.'. Jl. Th- r-«aJ. thriii*ii 
into rl.r l!,.|ilK-r, .1 1» [la-l-.nl - ;ir! h, i ■.- . . -h.|.-., H 
wIhch iiJiM- It hiiri/'iiut >l *!' "II.,' II.;.- iij..:; il ili,-.: i- 
OotuttjtltibcattN] t-i till-ill t.y thi- i-i-c-r-iitrii-. ' '. Thi* jfniti*. 
wIihtIi aloifOfi lowiinl Tin- r,'iir. i*ii[i:«;»ts of liur* that ar» 
aoot'eaaively tlxeil 'iinl iliri\Hlili* Tu l:ii' iiii'Vahlii ban* 
ia ffivfu. lhrt.>ilKli l4«%t*r«. ,1, h ri-iiii; iiikI liurllonlrtE 
lootioti under the aoMoti uf hii i>i-i-».iitri.- A'. .\t i*iirh 
oartllatioii, the e«al lyltnf Ui>iiti ttif ii;mf«* in iuhvh,! 
•liKhilr tuwanl the rmr. aixl filially falK in Ihe »tate 
of ciniMira anij aahe*. into the (lit. K, where tibe outa- 
bualinn t«irminal«^. 

Ill tnia Mvnteiu the aoioke mnsuuiptioa WM nearly 
I'linipi^'tfi Ili the ex|lcritnrnu at .laveL ThaappaVhtUa 
If* huii|iIh anil plain, and takn up bat little Hflf^. faot 
Ir iiiiite cijollv aa nva/ila inntiUlatMm. 

Tlie Hawley Ap|>aratna. — Thlo appaimtni* nmniata of 
two BU|ier|>uae>l jtnttet. Tlw apper one of thm>, the 
banal wbieb are water Ml>ea. reiwlrra (he eliHrKV of 
taaldbaetly, and thalaiaie travene ii in UeNeendiuK 

The htwar glrtU receivm the fuel that falla 
_ tha appea one and liniabea the conihuntiou 

of n. 

The air ealm bath above the ton i^at<i ami beneath 
Tile flaini-a mingle in tlie a^iaoa km 



the approval uf the Admiralty. AU IfaatUpiiiatata 
built ID tjennan yanla aiwl I iai nam laaHllil h tj. jz 
iu«<l aa far aa |Ki.aible, all Ad<afa«ll]r Nqabaaioiti tu 
be iiarrinl out in Ihrm, puttlaw Mw lato aoaihlKai 
whieh they ran niaiiiiy ba nWind (W War piir»«. 
when neeeaaary. The asnannanl prmidea Ih^ j. 
raaea nt innblliiinK the fleet the Chaneiillar nn. 
rliaae the r««iiel< on (all payment of Mtnlr ralae. ar^L 
hire Ihem Thi" teriin of the euulraet alio [TO^ii 
tbat otily Oertiiaii conl i« to be taken on boanl ai t^r 
man. Belgian. Kulcli porta of nail, eimpt b.r ti, 
apeelal aaaeiit of the liu[ierial t^haiieellor ; tbat 111*041^ 
« Oertuan and (oreiKn fcooda bein« iliuultaaabiiit 
ollarad lor diapateb, Ute ttarman good* ate, if 
eery, to bava the pwetaiMe. and Mat tha Cbano. iv 1 
nay prohlMi tba wipat t i M aB bf GanMi^ ll«li:iai> . t 
Doteh port* of aoah acriwdtaral pfodaele aa uar « j„ 
pato wfth thoaa of (German aKrieultora. 

Tha aarrMnent urot idM that the Derniaii snrcn 
OMrt ifaaU pay lu the IJoyU Cumiiaiiy ,^.3il•l,nXl tia-k. 
rnryear, payable uioulhly. (Value of luark n«n,|ii> 
Tlila eoMraet aitenda from April. lAia. fur a Uni, .( 
flftaen yaata; the regular plan o( aallltii: oe 
Japanaae Una lunit been at iataat in A[i«i:. ]m u „ 
ahn annoaoead thai a Branan flrai inreiida lo nut^ 
Hib, with ataanMin now balng hnilt (or ihal purjiw 1, 
ateamthlp line nn lh« TangtM Klanv in Clniui. to , 
between Shaiwhal and Hankow. Hy the aid ihi». 
Uiwe, wtileh wUI eonneot with the aabaidu«<l b:n 
ruunlnKfRHu HaubarRto Shancbai, lleruMn i3rtl*n 
and Merman interaaU will be In direet tnionniiilcati^ 
not only with lihaocfaai, whieh biM two-third> cA t|r 
ftnimrt trade of Cbma, bat alao with Hankuw, cc^ 
tile moat iro[iortant cooimareia] ritiea o( China, hannc 
a fMipiilation of abont t,000,OOQ. It ia now tMui; oil. 
iji-i-ti*t1 with Peking by railroad. Hanknw r« ;inihHlil^ 
tn»* iiiofct ItnjiortAnt of the dlatributitii: i-^ii!rn .if iij. 
termr Cliina, hetnu aplendidly aitnated iu tb« »i-t 
heart of the eonntry, aorri.iiiulwl !>y a uetwnrli li' 
rivera and lakce, and reai-hi*i| by the larpeft ceMan 
ateaiiiers. and when to thi? t< uddeij thi^ railwayirrt^u 
IMiw under (t-^lihtrurl iutl. it* illl jMirtajire on aijwtriliiiiit^j 
]Miiut (or iiitf-ri'ir t'liiiia i> vrry jrreal. 

U<-rniaiiy'ii rxjMirta to tin* .\*iutir i>Hinlrii-k iiave n- 
cri*.-..'ii-ii v.-rv riipiilly ilurintf till* pjL^t dpfiul,* Her «i 
|xirl - ■ h ria in II^T aiiioiiiitixi t<v '.4 llini.llo^l luarki in 
vain,-, lui.i Hi fWl 1.1 tl -Ji:!! iH<i T.i .l»(i«i. 111.* !h«;»i 
|»irl» wnrv Ii llU- imll murks, aii.t IhriM* of :Vi < |l i>ii 
T"> Uriti.li hliwr Iniiiei. tlii'v »i,r<^ in iw" ".nKiioi ijit 
in ll!isi«. 48.1?.' i<n MMrk- To Tlouh Kaal ludin aul 
IlK- l>hilii>p<»e> ih~y were in USI, «,8IMIII. art k 
iNiw. ie.iM3.aan T i .\ii«trallathar vaMbi IMI ~ 
im; in im, '.".i.'.'IT.iHKi ,„,irka 



tannttbotwo tfraten and afterward entar « Qorabiui* 
tlOD ebamber kihI titenre w*pe Into tiM floaa. In 
tbisB|ifwralua. whii*h la of .ViiiHriran uriglii, and which 
iaeertainlv inlenniini;. the votutMi«tioa proeaeda with 
rarenal of the Oamea. The Leini are hollow, with a 
eirenlation of water therein. TIte atooke eonauiupllun 
ia far from bainc eoaplato. but tba atillution <>( the 
foal bi vacy aatiiaactotT 

Tha appaimMM ie dalleata and muat ba intru>l«d only 
to ikiiSlIaiiSLlI It ia daalnd thrt aafaty ahaU ba 
aaMML InaiiilthiD, tba cooatiuetioa of H i> eoaUy. 
Tha appllaaUaB to ft boiler Pforided hi freot with an 
ordinary Ibi ma ee rannttea a eoiplato traoa wrmattai of 
tha torn paH of thniwiaith 

The thiaa other appairtM that lagalaed awamb will 
ha diearihad in a aneeaafiKkHM*. 
fler tlw abora nartiauMHaM lha eoKmalnc* we are 
* to Ija Natara. 



TtIK I'HVSIOS OP SHELL. 

Thk prinei|>al anlijiwit of Prof. W. K. Ayrton'a rlee- 
prr«iil*'fitial addreM on fkhvatrw at tlie Hrillab Aiaoeia- 
linn wan till* pliynlre o( *.ni»ll wliioh wita preM*nle<l laa 
a -iiliiwl Ihnt liiid llceli >Mlt llllh* »t«died. In teatilii; 
tllr Kei»i*rHlly iu*(*ei,lr«l l*li*i» Unit nH*ta1a have Hoell, 

l)a.ii*<l on till* I114 I that II Il !>■ lien-<ilved with llioal 

of till* foiiiMierriiti luelHl" wlii'O hanclled, the anchor 
hail oliaerviii tli^it wto*n tlir**** liietalt. were eleanetl or 
lll.«de ,>lllw ir.llv I r.-i till- **lnell dlwprieared Yet It l^ 

•bowti timi r h' i.i* i.ii- lii'ipiir** aniefla. wiien the>- are ! ilwn li.oiai lona and Mpial to thoMi o^ foreiKii iiationa in 
hail ili*il or i»hrii,li-*l I y Irirtion. whli*har" ohariu>lerl»t|e every r"iH>e<*t. tlieir plan* to be apprnvnl hy the 
and ;«erve to ili*<iiiic-ui5h tlieiu. Thi- may l>t* .*%M-rll>e,| : .\,|titlnilt>. ami lo tiM running ree|ieinively hy iK-tolwr 
to f*1iL*iDH*nl aeii*in. but nut nil rheiuii.*Ml ai-tl-i-n in ' 1. l^iiO. JaiiUitr> I. Septeiiiljer I. and Nov»*iiilM>r I. I«iti, 
whieh luetala way lake iwrt inwlnoea «meil : lur, wlwn | Tlw ateamem to be wiualnwieii (or the AfUirallaR line 
they are mbbad with aoda or with aiiaar. im aaicll ' 
thalolaodaaa af anMrla paMobmin nor ii lha 



w'r 

Till- v.vlur- of from tin? will delenuilif. a* IlidinaliKl 
ulmvi*. whi-Iiier Ihi* ija» in moiiatniiiir or diaKitnic. 

Til,- 'I lit I* in 'if til,* piirtirul.\r cjl*,,- in t In- artiele re- 
h'rrmi to di-[Ht:uU uiwiii tli,- foil* iwiii*.' diita ,ienalty o( 
new iraa 111-^*7, wiivi- li'ii^-tli in t In* M ite, wave teoiclh 
in air »4 1«, delKily of air 14 4:! iin.l ruin, .rf alwwllh* 
heata for air rttiH Hy >ubiiiitiitlon of tlieae vatoaa in 
thealKive eipialion thin* r.*.iiltint, at! 
tliat the iraa la tuoiiatuiLiiii- CI 

Uadia, Pa., Jaouary l-t, ItAMI. 

(IBRMASmi ABBI8TAIICI IN PfTHTRBRnfe 

TRAI>R 

Tkk xreal Interest in Aaiatie eomiueme which other 
DatloD* aa wall aa lha Ualtad 8iAtaa are now (valine 
ia llloatrated hi a raeaot anbaidy ajr raement made hy 
tba Ucnuan govtmaiant by which it propoaaa to pay 
more tliao a lalllloo dollar* a year (or a Hfteen year 
term (or the eatabUahiuanc o( aleaiiiahip lme> to ply 
batweaa ila porta and Ihoae o( Japaui, China and Aua- 
trahuiia and eertahi pacta of Ooeaulaa. That the Iter 
man gDvammant ana thoae of lie dliuaa partieltiatiiii; 
in ila eomroeree ahmiid feel a aneeial laieaMt in Ihe 
trade o( tlw < Meat la not •orprlalnii in ria* al tha faet 
thrt Ita esporte to that part of tba world hcfP qaad- 
mpled darloK the paat doeade. 



ourtaMMklailiMaMatpaatal and eoaMMBl oon- 

belvaaa Oanaany and Baatcm Aala aad 

hMNMBedlhe Treaaury Bureau of Stalla- 



Lloyd Oitupany awreea to 

naintala far a apaea of flf laao raaia ataanialiip linta 
rnnnioa ftoai Braeaarhairra or Hanfaarg, (laraiany, by 
way of a Belgiaa or Dnteb port tbroaefa Oanoa, 
Naplae. Port Bald, Saai, Aden, Cohmbo. SJncapoea, 
aod HomrKoactoShaaiifaai, (Alaa. and baek by tba 
•aine rout* -. a aecond main Ihie through tba aama 
|Hjrtn to Yokohama, Japan : alao a iimin llite through 
the aaitie (lort* lo AdeUide. Mellwuroa and Bydney. 
.Vualralia ; alao branch linea (rum Uoog-KonK to 
Hliant;hai and from Sin^|K>re lo tiermao Kew (iulaea 
and other |Kirlj» in tlei*anie&. 

Four ateainera are. under thia eontraet. to l>e built 
for tlie I'hIneM, and .lafHUl«»e aerviee, t^i be of not leaa 



iwniTlw ateamen to be wmatnwieii (or the Afuin 
butlafatofaaart lea than UQO tooi, and alao 
mm- 1 thnia ef fnii|pi wdlaaala avaty reapaat and 1 



aDbjaatto 



ICeaUnileil rrom hi rrt.iaciiT. No. MOT. faft MK.l 

TDBSRCriAiSlN IN A.VIUAIA* 
By W. UrsTmii 
vommwAMit mtwamn pun mragvMui o» hut 

AVD KTLK- 

TlloeK who would rely npi-ri vol-intary elTort for ll^ 
L*oritrot of tnhoreiiloeia in ai;:i.i.-,i> . -.^rlook tliailftnr<'r 
human beiniia. and treat witti ti^Mi little ifravity tl,* 
moalanl infeetlon of man which reeiilta fniai itneuM 
ill cattle. Thia danger reoeived re<itif(iiltloii vIimi. ih 
18116. a Koi.a] ( Viiuuiiaiiiou waa aiiiMiinti*,! * t^i :ni)-^iir»* 
wliat leir- l.v" I '. I* iiro<*«lilf*a are iiilw*.iit.l.- lunl t. . .il 
lie cleairal I** fiir . ■ lit rolling the du:ict-r Li . iiKir. t(iniii|:ti 
thainae R> loud of the m««t and mUk of lubmubaii 
aaJmala." Thia cowmiaaion iaeoad a lapott ia IM 
wbieb raeoaraandad . 

(1) That local aathorltiee abould have | 
tbeai to erect pnblle tlaa_' ' 
vide for the inapaothMl ol m 

(2) That the iMBlOevHHMM 
tobai " 
iofaelioB ' 
wboia or in parL 

l^il That iMtifleatlaa by tba oaniaraf every dliMN 
ol lha udder at eowa aboald Im made aouipal- 
aory, 

(4) Tbat milk aboaU baamlnad aadtntid. 

IA) Tbat ouwahcija ihooM ba kept In proptr malhlT 

eondilio4i. 

It) That Ihe Board o( Agrieultofaihottld artit itack 
ownen to detect diaeaaa III their aalaiab by Ibi 
offer of a RTutnitona taberoDlla Itilii aadtteged- 
ttoni that eompol aepaHrtioB mi MtUmtt Ml 

dlaeaued anlmala- 




Thew aulhoriutlve refomwiilatlom era a very iina'. 
lulvanoe u|>oii mere voliintaryatfarla Tlien«tiiat>^ 
applyiiiK to butchere and cowkcepeia are •.inucral. 1 
pecially the one rei|oinuc uotlfieation o( all uilili*^ 
diaeiuwa. Kven the inntuiloua lubereolin leal i> ■n*'!'' 
enhjeet to c»nditiooa of aaparation and iwlalion e|tiil 
to any aiuiilar ranlatiooa now applied to oilier dinm 
under the Aniioak DIaaaaaa Act. 

It will he noticed tbat tbeeoiomtaalon waa liittlied I>t 
Ita iiulrueliona to lhaquaitlon of pmteelini: hniiiaa 
iMiloga (rum tba danger of tobereuloai* 10 aBimai*^ l'. 
tbarefore, aiada aa eacgaallona for the control of tti< 
diaeaaa to eatllaenapt eueh aa would indinactly foU.-a 
ratantary efforte on the pan of atock ownen. and lli< 
eoadllkmal aaa of taboreaHii by the Boanl of Agncal 
tore. The faet ia tba ooamiMloa eouM do uu avn- 
aad their rarart la to be hnkadapooaa the irredixib'* 
aUntaBoai of HoeaaafT laiWatloa far aaring biinu 
111*. I iMl trr <o itew thrt their laatnietl»M« 
llmitMi thrtr Wlatr ol tht Mbjaet aa to render li laaaS- 
etent (ii all liwrkl hllllliilliiii. and thrt what ttoy de 
aire to altoto MM M HM* eaeliy and eertalaty Mvir^ 
at by a dlltanrt eoMto by a floaiaa that "iBiw< 
onir pmteet man. bat will alao aaaiat the agriraliiina. 
and do juatlea to tha eowicaaaar and butcher. The » 
port nt the eomniheiaa oartainly did good by dlratuej 
pohlle attention to Ihe anbjawt. but ita MMaaMin " 
eoill|Mlt« iry lnt*irfer,-nne without payiiicot 01 c elPp elj' 
aatlmi tiaa alleiiHUMi many of the interaala^i 
My a luajorily of one the cnintnia 



payment of competiaalion to the bntabatoklff eijlrt* 
of tuherculoua caroawieH. Thua. by one aiaii2l''*j 
the meal trade baa been made to lalie a pu rtiill J 
op|ioailioa to propoaeil leKialat ion. and Ilia a^N'r 
tiiriat haa aeoaplea the ao-aompaaaatioa vardMHrt 
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tbMlMlM 



uutlM>nt«tiT« hint of what he 
ttMMint to Any adioloUtraiive 

UBOMLATIVB COaiTKOU 

To know whiU «nthortt«tiv* opfnioD on tatwteulwli 
in RniuMk to. w« mtut r^l with tbe r«porc of th« ISM 
ocMBUiMiion tiM raoMuiiieTMlatloiM of « I>e|Mftiii«at«l 
Gofoniitt«» which took •vid«Doe la 1IM8 od tba qum- 
tlon of iDMflurf* reqnir«d to ocmtrol the dlMM in ani- 
niAto. It reportod : Tbat Ui otilar to ioMin the RMd- 
uftl «xt1rMlfou of ttibereiiJaijB, w« m of opinion Umt 

It ■hoold be indudocl in the Coatagioas ^ "* ~ ' 

nuklA) Aet for tlw pfirpoaw of : 
rofdl 



m BlHwhtM* 
m nrnMBio 
m Stsnwor 
irdMriiiic 



■niiMii iBfUnaadmarlMU, 

Mdiiloiip In CDUlHDetiuii with 

-»ob(ain guid* 

, pRitocftteaol 

_ . ThbtW^ nhf tt im f notaopnmblo. 

Tfatt ttutiml ttjbjgaakrtt In anlmnli fcnd in nun fs 
oOBMbjaaU and nnlcM Mm doabla objMl b« bvp* in 
vtaw, ailniialMteallvo niHuiafvt will bo pwrURlljr aiipUMl. 
immflfflMit, ud niunioeaHfoL I 

1 am Mimortffd in thi« eontAnelon liy th« nport of 
th« Ro3n»J CommiMHon^ which cltfitrly rvoograaod the 
ln«afne)94Kty of lu i^rr>iuui«>ndalk>i)ti, aii<l My»: All 

meat or lutlk of di9«iaM<l aiiiiualitt luusl ba rvtrardw) 
tMnpDCnry and uucertain palliaiivn. *(» Iodi? a* no at- 
ftMBpt la lOfVilr to reductf the diiiFAMi aaumg tnti aalnuils 
thwnmalvffK."' Thin Mtateiioe in th«i koyikotA to iiwful 
l«*^iiilatloo. To protoet man aeninft a cnntafpoufl d(M 
onso of nninial'', thfl loninal plan in to control Infec 
tlon at itn wniiw— " to rediio^ th^ tikf^ant* 'ainotiK ^li*^ 
Aiilmals theiiiselvw." A trood IJIutftnUioii '>( liuw thU 
iwi be t|oi>^ i« atTordi^l by the huoohm ^liii-h Uu« ui 
(eixlrd Mr. Witlter I/i;r,r'' w-^*!! MiititaJu4*il fffnn ^l*^^vJIl>t 
rabim fii dmr-— v» (t>t 't c iMitiHr«|Uri]'. 'lirtai-'pfdninof^ of 
hydrupbobilt lu n mi ' 
To prot€M-'t IjiiruiiK hu- ;i>r»i[i''t r uh<*mil(niv iiirjit arul ' 
lutlk it in not huHifit'iit in w«u uijtil ili*t--Ji>t' hfu> m> 
tirarly rporhotl it« irivil ii* m, it \>i ui thv harnln of 

flmt cffnrt sh'Hihl tk> tu |irtiVfMit ir fiHf iirrii. Iii^f «» nvnr 



'tlN|itiilMibln tnlM*rrular Ulmuim* in catti? ? No diMtii## 
baa avnr b«an iicb<*diiUii1 in tha Animals l>iw*a«v« Act 
withnui mmpalmgy ooilhratlon hMn0 th» very Arxl 
rogolatinn onforc^. t'liHoitHly eiKMiich th« l>V|iart- 

BMDtlll OtUmlttM of lt)8tt dMliim to rMMMUItirtii) 

palMMy iMtiflenlkm. Tho r«MOQ they jeavv fur ihift 
oDinlob WM, **TliAt the dlwnM ntifht exbt and vvi 
abow DOilgnAar Ma nraMneo." The dlffleolty nf Hiaff 
notit ejtlitMl io UB^ Dot labetanlln ban now iwndered 
it pmaibll la rthjnii every oeee^ Ttie reaaon whirh 
rulMl lb* aoiaulliai im lonaBraliala^ and we may Infrr 
thank annllifroliilaaklaala aoaipnharT nottfleation. 
BalavMi latmibt fwowMndation of theeominil- 
tat WW to— m ri rta al wllb tba aoniaa adopiad with oibcr 
«OBtagioiwdlNianb B«idradial«MMaof planf 
■mbIaIb MAUsudof olMMlan ti horm then 
wtthaoiiiD«f tbalrpMMnee. Tboaatw»dlM_ 
qalnd wwailaoty Milfteation by the mnmi; ubbbt 
patftofflMtrbBpriMMBMatfor aaglMt: balefeontue 



[ir,. 



.-.1 



ft"*' iriiiinTi .: 
A^n. Till 



flirt \u 



litii: for IfKi^lativc e«Mitri>l 

iii'ltT ll]'*iirt, iiti'i frirtht-r 

1*1. ill 'iil'iTi-ulohi.t -th.-juM 
I ■ ' f t li' ■ V. hull- vitt*Tiiiiiry 

Kr#p nwd not l>p uc- 
lAlionf) to d<» ln«'«tliiia- 
Utlon of <ytW hh*HjH 



palftof 

ooaaftiPiaaaMriNmkbad for not noilfyh>t! a c«iii> bo 
•Butt Mftl illtort Moan* now propoam t'> iv»k ownara 
ofaloAtndD iupoairibllitiMi aod no oni> i,n,\>*um» to 
••ice or alanghter Choae iuumm which ean unly be d«t4«- 

l«d by tba nld of tnb«4^i[tn, Whab i* n eeaoa ry Is the 
notiflcatlon of elearty diseaaed anhnal* In oow-«h«d« or 

wherever tbt*y <*tht 

]ns|iwllo<iof Meat. Ullk.audCuw iibeda.— Tbedan^^ 
from iue<&( in uut i»u ur^ut a* that fruni nilik- If kieal 
autboritim pat in forve all tlm nowrni thny poasMK, 
wry little harm from taberralcMlii in anmiali> wonld 
msult fmm mnat. Thn wont mnnt In now miiiiCKl^ 
into iihon*. ovaiilon of lniip«ction in dp|l;bvrjit«>1y cHrriH 
out, ann no r^pectaUn bawher itm» tuiyrhint; tudo 
with it, Th« riKiat *ffectlTe method i-f I'mtfctintf tht- 

jiublU: .Hv^^iti^f, Huch ni«at is imr hy eiijw.ri-ivt» nbR^t<:iin< 
mill Ku urriiy of insf^ecton. liut (»y riirtkuii: ir wnrf h thr* 
■■« tjf owner of »tock imt to aeJI Jfefwa-wl anmuilf , 
but '.o rejKJTt their eiidtence to the aatlionsi**^ whr- 
vnulil '.ben Mize and couipeniiate. Anulher lurlhfyl r t 
pnir^'o^itic; tbt* (mblie t» to enable th*? brMfher t.» iin> 
lt*vX liitiix-lf from Umm by Ki^'ioK' hii" ^ ft.iun u thi> 
mnn vrha M>\d him a disraBed animAl. ' far -!i!>«>r- 
CTilowU iroc*;, th<t whnt*^ danfft^r of infivt< ! liM ii <v i.iil.| 
tw: Vwrtt'r contr^jllt'-l hv i^^hedalint; ihf ■ i-- i-, fhr- 
AriiMiiilx biwH-^* Art t}iAu by any oth*'r r.i--.. 

At-t*' mil's, ihf K«»>al Coflu'iale^iion pr<'|Miw«l uiitw-ct 
tnic »tHl t»-«'ii]i- Kvery precaution and everv cht*rk 
ilil III;- ti|<t<-4*<l uii taberuulouH milk bv the lu-linn cif 



etill more winiBaiyalMMlId brredem bold oot t 
for It. Tile vohnlanrow of tttbereulin. wl 
teit be applied bv antnoritiBe or by priTate 
turpHioe. pute ttui owner In a " 

*>ver the diaeaite. 



heir haiidf* 
bc'tlter 111** 
veterinary 
itttm of coumuuHi 
He leama which aninuLla are dim 
and U at^le lo «tf>parmta them from the healthy i 
and w> prermit fortlier Hpread of the plaaue. 

The ooupotooc7 of tnb«r«ulln tduMitd ba pio- 
ri<i.M for In anM eaeta if tha rMmnmMMiaiion* of tba 
Ii4>yal CnnniMon or of tlw nepart4Bental OMamllfaM 
•re ffiven praeiteal effect. The cikMw I refer t» AM 
tboae where the lna|ier«<M' Itt doublfnl «« tnhlldli^ 
iKMta. Tbeee doabtfuJ oatee liave alwrayii beatt ft-mna 
lamli of Moalc^nmn aad 



of tmbl% and batt tiM qua 
thr aaiMn ■afijlt omt nin 



•o dlapQlcddlaiKiiotli wilb 



r.'iiii 



- -il'.f.l-' «nit dairies' 



lii-h n^ftTt. t" 'Im ■" ICzlfteun' 
' " and pruvidm tliat "11 at 
.iii<»iktf Lbe oattk) in a dairy ur 
tiiilk of a iliveaMHl euw llien^iu 

ii.i:i f'i'**\ " Tlti« w.t-'ji4 fM'fin 
iin i..(f.-««iiry luriiin-l M]ln-mi 



Art -ThM tlr>: -t^i- 
of « tri utiin 

ulrd il bi.'<N ■ui'^- d I 
t)ruviHton-< rijii;j ' 
o« »chediil«s3 i '. 
prrafcMiotj- It nkiy 

* 'o:iiiiatli'«' 1 1 yi^*r»* 
ciiiijjMiriii'tJ l>y niiv : 
ble iCOOii. At iin>M'!it 
detteiids chi^Hy i^t - m 
oroer. one (.'laiit**- of « l 

• if di-titLrfe HlJtohi; rjit:l» 
aiiv I:tiif dim^aM* rXiMlp u 
cow »iln-\l, .... ill" 
jiiiAii Ei'ii In- 'i-*--:! f' r *im 
to afford all tli<^ nri.'t»-'ti 

IOf>l« But till- ■l-lllllM- l> A dtH*, WlM'l-t- II. Al!l 

duH9 lint d«lini) tiiberciiiiifriN ilk ' a iliM<njMi. ' Two ar 
thrwj>ther affeclionn of coww which aro nnt traiunii»«l- 
ble or dauicenjUH To man arn " di««aM<:*s'^ *'*d th» milk 
from ftuch auioialfl imi^t not be M>ld Tb»* K^^tetit 
danger tu tuilk from anIfuaJ dk^a»e 1*> tul>ercuk>eifi. Ifut 
tills i» untouched by llie cow-kliedfi' aiid luilk-dhofia' 
order. If the Board of A(jpri«uKure were to ^^^tiedule 
tabarcnloeia under the Animub L>ii»etu»e« Aet. no di- 
•OSMd oow mold remain in a »he«l Rupplyini; milk fur 
banno 00<nKiiiupti<»h. llvre im th«< tticiiii? for the [>ro- 
taatfon of man rratlr lit harj l— ii Ktrnkf of tlic fien 
flOHlid briOff It into action- liiit tlir l^oani of AsTTif^ul- 
AttMBMlte Iko lUOVA, whila 7(i,i>J(t dt>iith» from tniwirrn 
ara reffittered aoniMllv sueh fatnouH indiffer 
la luexplloabJe^ if taberculoMtt* were scheduled 
*^'">aaiM Aat notblof iimh« voaid 
tba Badlaal «Bir af hmlib 
ntabmla-polland laitk 

ilpnir. 

TliU tlml »t«i> oouM t»e inadi^ witlM>uk iin|>o«inf; on 
Oi^fciiltnrltitA tlwi iJiebteHt mtraint willioul interfur 
iug: La tbestualieiit degrw with hoaltliy ctoek or with 
any dlseaaed »anlioal ontalde of a cow>abad. (fvaat aa 
would be the ffoml attained by merely nkakinff.tuberen* 
loela "a dfawnee 'Nihder the Aninwfii r>tM>afte» Act, I 
■booXd not ptDpuoe lo liiiitt the aetloii of the Hoar\l nf 
Acrianllnra to thin ou« ewtential step. Thi^re are re|{u 
MlgM wbleb moat be euforaed for the protaoliou of 
aBbUill aa wall aa for nmn. 

KotltaUon of Odder Dieeaee fo OowiL-^Onvaf the 
ffMBMMdafttaw «r tba Boynl Vmmmlm^m «• that 
i^ aiB nmMf T B B ttl iG il lop by tba o«Mr of «i «Mir di- 
wtmt^mm. eoiwa abotUd ba eofocead. Tbto li vary 
naeaaaary, beoMM oBatol Impaetova eannot attemi 
vvary itay, aad M d i f jnteatllWI lliait ba detwted In th^ 
initial maBtt. Tba dtaeibe davtio|ia rapKtly and re- 



till* <v*y» . 



ntiil ilairitt*' firdt-r 



1 1.. 



\rii 



I" 



■li 111 




quinw attaaUon at the earlleatjfiOBIWIlt If uotitauilnatioti 
Tha owner 



of milk in to b«i pmvenled. 



ante haTe daily opiKirtunitv to 
ami tbay dMraforv may w«ll be required io_ notify the 



and hiv serv- 
aiiythin^ amiea. 



, aly it l» discovemd. Aa I hare aaid 

before, the Hoynl Commleelon cfltt down their f%«oni' 
niendatlooa to the Irretlaclble minimum Had th<iy 
not done ao. tlH*y would never bas'e ln*lHt^l ttptiit the 
no(if!c«tKin of udder dioeane, while leHVlik^ uniiotlcieil 
eennralizetl tuberaulo«iK, which may not afiecl the uil- 
ilfr, Imt whirh implicat^m ertiry other part of tlie body. 
CowK KiifferitiK from ^^neraliiu'd tuberruloniji arw rpiite 
a^ riiinnmn In o'iw-Hhe<tfi aA rtuw.* >^ff>>< t**'! with ciiher* 
eulotiN uddersk From ttiem thfr^ i« n riiii-'un'. fhinpe 
<rf (tiberele bai'itii fn the ♦'»t*r.-in an L In rhf -pntum. 
TIm* front t-'f Oh* Ktail i:i wlurfi Hri ti fo*.. -tun.t i>i plan- 
t*re*l with Iwilf injuili<*Alt:Hl f'^^I, iij'l<-ijn. jiiuI •('ul'llll. 
while thi' Ijiii iir.ii ndik-r of Hu* aiiii:iAl nr>* .'. iuIcnI by [ 
the hnr^iln^ Jiuirn excreta. Kvi'u for liurinia »a/ety, j 
^eriHr-.-ih/fil ■-Jirii>ft nf tnberrulri*>j» in i^>w ^tll■^lK ichanltl ' 
Iw iht-imU-ii mrli isiMer diwa*4-- for uotihi-uf i-m Whim 'j 
we take u wi.ItT vl*'W Mini >fPftiic that «-niii' ivnitrni \>f | 
di»rH«!' afii 1 'rin liniriiui'- Oi»-mi'«^K-*- *|innl(l h»*%Mjfi irct'il . 
the i|i»e"fiiiri tiri?**"^ -lionlil ii»- imfltU'il Iil 

.si-«* iimJ [v1 i:i I'V'-; If (v>inpu W i r v n i»t itl._vHt mti nf 
.JiM-a*t' III ■nif cl^i il :ii:il I 'in» atiiiiml in ;iiivi»aMf why 

not eitexMl the rcqnirement io include all chiarly dis- 



Th»* itis|t.*-l nil "I I'.iu.- u nnw n i.i I- f ! -i k> n liv 

wiiiltury offii'T-r^. ,i, . ^ i.i-iiicttl cifllrv''* "f li.i.rl ,\fi 
tliiit tl.f Kt.yiil I . i I , [1 1 1- - r«N)iiitre fur'li. i i-- rlicm- 
sfciiprtlun f-! ric I'l-V" wtKrltiarv MirifMiiri-^, 'I'Imh 

aUowoi^il Ih- I If. • if r ; '-.Tfiiloaifi wer* Hchedul^'i I 
Thejo'-ii' 1 "11 >-i ^.n^^ ' ii ^ . t Royal (VjtiiniiwKicKi i- 
of COM r^** ii>*flKnK uiiltfM-t* prx>v Inmmi he tisade f*>r WMriiiu; 
and reiriiiv;(i^- l^l^.*■a?■':^! rnv<- 

^L-iiiL'titt-r nf l>i.»-,v<LN| Adiiuiil-.— Tilt' RovjU <'r.iii 
miteHXi •aid riMthui;.' of llir M.'ir.urt-' un*! NlAii^iit^T of 
diMHued ntiiiua:*. but Lhi\Mi tii(-iuiir<*?( ati* ir:i[ili<'^d \tv 
Ihi^ir nN'''j:ijriitMi-L*.f fi>r iii>ip«'i-t ;i -u nf ii-ilk. juwI 
nuttiiration rt inMcr ihs^'iLt*-*. It Ik I'Vl.lfiit that t h.- 
«ii«y>vcry f ■ . I iinii:i.\l-. -wi-nid ^h- u^i j.-is luili'-*^ 

they wi-r-- rr in'.i^ . l. T-i ■Njiiiiwi ,\. I'tairv iinii. i<t Kill 
diiH!a#«d|(!Jtttii' at )M»own i^int, by *tij[»]iii.f; l>ii bu#iii«u«i 
until he did no, would Iw* an iiiilir«>rc inrAuru Mi withnnt 
pfttcedent. I conclude the Knyal t'oiniii k^mn wouM 
wbJh local aothnrttli'w tn bi**v jn^wtT to remove 
and MlauKhter mI. dMii^>^n>u» niiliualH in eow-HhedH. 
The i>e|»artmeiitnl < Viriiiiiaw unauiuiouitly advised 
iilaui;hter of dtwased aiiimaiH and payiunit of com- 
penration. Here atcaln we nee tluit if the Board of 
Agriculture would aohedule taberculoniK, and doal with 
it aa they have dealt with other oontairioaa diaewaa^ 

they wooU o^r ^' — " 

nilMiun and <ba ' 
mstnd. 

4 V>mpeiiMitlon for Sl^oghUir.— It U h«Tdly neoeaaary 
to ofTer any aricuinent lo laTorof paylnic com|>eoAation 
to an owner for t-he selxure of hn property fur the 

Rublic eo«jd. Fur more than tiilrty ye^ni the precedent 
oa ubtaiuni of |iayhigcompeiiMiltoa for the sJauffhler 
uf ouiuukiii under the AniiualM Diaeaiteo AeL That a 
iM*w departure nlumld be made In the catfc of tuber* 
iruUwie requiree aume reaeoni ■trtmger tliau tiavn yet 
been formulated. The ownete of aniiuaU liarn be<in 
taught by pravioae aKpevienealn look U» ic»^<*pnment 
for amietanee aa well aa fw maawna of ounlb«Atinn- 
AnthnritieN hava feond It aaaler, wore alTeotlve. and 
lem. expensive, to pay tba owner for hb ao-operation 
In iiotkfyinff dieeaae and leolatlntt Inleottonu animals 
thun to refuee cotiipeftsatlon while truMin^ to oon- 
Htant lUHpt^ctiun and eumpulaiuu fur Ihedeteuliun and 
CM>ntrol uf UineaM'. Liberal coiupensaliuu bait b«eu 
found 
AgnGolture 

etMupalaory aUMi^hlrr uf aiiinutlii. ('otunani . 

<N>arse only imrUal, and tlie owner of eCoak b alwnjps 
a iMMiry lomtr, avea when ba receivm tha imt Hbuml 
ooiMpen*atlon, 

tieltnre of OtaflMd Anlniafak-Thla wm adTleed by 
tile Departiuentnl OooiUlttae whenever uuiiuab were 
in snnb a poaitbon aa ID ba Ukaly tu Mpread dieeaee to 



Il ul UiBeaM'. L>il>eral coiuuen»al4uu tiait Ixseu 
by the l*rivy Cuunrit and by the Board of 
llture a neeeitaary and expedient auroUary of tha 
ilaory aUMi^hlrr uf aiiinudii. ( 'ouipaneation li of 



oo aa e qu ent delay In aetion and ioeraaaeof troabk and 
aoit. TnbeiaBUn wooM — i bt to a u e n a tl dii^nmb 
hi a flrw faonre. U<bler dieeaeee are many, and to 
differentiate every ease of tnhermlar dineai^ from 
iodnradon due to non-epedfle eau>«e i« in>pne>4ble. 
Tub«rcnltn produeee a local reaction In ell alTectei] 
oryafioK and render* diafciH^if* **t tiitperrulftf udder 
dltM«aee eerlain. 

The vnrkMM lueaauree 1 have now diactt^He^l have all 
been recouuneodeil etiber by the Koyal OuuimiHiion it» 
naaemary to prutent man from dampw. or by tin- 
DefMUimmlal Committee to control dieeoM- aii>onf? 
fitoeik. The coveniment ha» ordered twoaelect boiiie^i 
to take tiin bctct evidence they could obtain and then 
to report wtiat they eoniii*le»e«i iiwewari* for the con- 
trol of tulM>reiilnM|» In anmiali>. I'iit'M' aiirhiiritativf 
bodte* have re(>oriei), and from ih#>lr [Mihlitih.xi| r>*r(>m. 
memlatlomi we luay safely compile a complete wheme. 
It w.iuki (•eaatoUowa: 
Tui^reuioflia I* ba atbadolMl to the AabMb Db- 

f«hi*w Act. 

> ■nupuiM>ry aogl fc ytlliin ^ ^ 

ricd uul. 

MoviMuriit of di-»Mjcetl animal*; t*> bt* retcalatii]. 
><LiiU){ht<T at vinibly diMuiAisl armijalit to Im« enforrp<i. 
OoiniMiiisAtioii tfi Im? t4> nwrifr for slaughter. 

H^iMir*! of ili«-iui»<l ;.:iiiii.i^ ill inrkct^ or durlnic 
trnijhlt, 

l*r>wt-r (<• uw tu'>^t\ uuij iLi iJuub;f ill c««ef to be Ki^en 
Io autbnrilieB. 

MfTrr 'if CTHliiiloun tul'iTi-uliii trt<r to nil -lix-k tumttf 
prrivjiU-*! its r^'iru vn. »ub;-ffl t*i i.»oluLtutt <;»f nil iijftT'l^;! lUjinialK. 
in li.-.: I- f '[il>t'r I hir okluiiaistrator* know pcrfii tlv wril wbat tlirir 
truitt4-ii iiilviMtn have mm!!, aiid wliat nii^dit to bi 'l^^ r 
Till* (rf>m tnb. rrii|o.i!. i* ru,'»n |MTw.Uh .■iinl i<i,v>Mi 
t-jittU' 4'Vf rv y»'ftr I - n, - ■■■ i .i;t1ir:riiflv mtI'-uh tmlf- 
nuxtui jt.^IiMn '' It <^Miilil I., iitmiinl ti/*ii|.|HJi-' tl.HPM 
wm« fiEiv doijhf I^i;i»..j4: Mill i' liifViiftbU- Miiil il iipii*! 

f 1 i ' -MiKT. »k.Ti-b»-.t l>y ttif «uriMtit..- 1 imw 

■ |iiM'''il li-fita(ioii of ^.lAvrhiiJHia in -I 'Mp' l*-,;i-- 

l;\f (Nf iiitt'rrLTwiiW!« it* due Btmpiy to fear uf [U'lv^-uicnt 
ttiilil the public, or a majority, are convinced of the 
ncofrMity. Tiir public are beiuK rapidly educated. 
Tiu- trade interevtii movt direct lyroucrmed will do well 
not tu ajwume indlffefwoee, but to take ait active part 
]ii I'roiuotin^ the pnblie wral, at (he Miun time tbnl 
thr% di'fend thnuitrlvc* affaiuRt any mj(i-vt'?rf 

Tl:.T>' n ('iji- i|i].-»-iou that all »*'ri)«iitli' irjf:i ■ i.ili-'«V4»r 
to .iiMWA-r, tii iorr roitiitirnciiic any im. \ ./. ^ what 
wiil it etmt 'f Tin- i-oni ml .if tutif*rrul(.»it- ikiuong nnliiiaU 
in ikot a mnall niiittrr, jti.d iio »>i'h*>tiit> uf li'K'i^'Atl''^n with 
thiM object haw t|)M t.liKbii-T.t rhaii-N- of mloptk^n bv ii 
government deiMirtmeiit until the hHAd-> are tialitined of 
a probability of commeuHurate with the oo«t- 

Tli« Htate of MaMBacbubettti. and the kiuf^dom uf 
Belgium, have ahown by failure the tNi|»o«iMbi1ttv of 
■tamping oat tlie dtscAM by hucIi radical m4ML>-i:ri'»^ .is 
tiave been NUooeMful with koiim^ lither atiimAl p^iu,Mu 
If ere aoeopt the ertimatethat SU percent, ni \,^^\,iJiM.\ 
of oaMa are infrctr«l. aivd then aatert that all tlu>M- 
anlmato moat txr iilaiMihtered ami iiartiatly pAld for, wx 
enter on an nndertaklni; that neither the owuer of 
«tock nor the taxpaver would apiirove, There In no 
neceefilty for «nch wl)ote<<jUe alttugliler The majority 
of infected cattle are not infective to uthetu—tliey are 
. neither dnUftrcrour to man uur other aiiimaU, and their 
: Blaughler wuuUI be a wicked wavle. Only lltev»iMy 
^ afTeclcd are dan^rerouh. and their number doe« n4>t **x 
^ eeed 40.000. Th» e«liuiatr wuuld Inalttde every animal 
I wlioK mrcoM in wbuUy unlit for bnman food, and 
every ciiw wImmc milk in unfit for canenmptlan. The 
Hiauffliter of theM^ would bn a Iom to thapwnati^ botll 
would be a jmblic IwneQt, and it expadtool WBA Jut 
tltat tile pUDlic nhould nhnre the lom. 

I Miiuceitt that local aottK«rltl<« etiould pay aa eom- 
peuitatkiu i'J t>er lieud (or all oompaborily elansb- 
ceveiK of a valne not aieaedtng £B ; and a tnm euttaito 
onMOifh tba mariut vala» of aR olhen •Hied— but 
no animal abonJd be vahird at over fSi. Any aaWaipt 
on earenmn* Mrtnna tha awl off iwantal and uaaghtar, 
ebaald ba repaid to tha ownar, 

Tha paymant af fifl aa amnpMHmUon tor mbambit 
anhaab tnntnvt • danger lo man or to atbar >loch my 



UharniMMn^ or on niade or 



. OiMM«1rtnn wonld only 

adTbaaebttta whepadaagar to man axbtad. If we are 
to avoid limiting prBeeotlTa eflorte to what the com 
uiiwiDn oallad "teinporarr aod uiioertajn nalllatlve^. " 
^^Ixnreof eJI diewuwd animab likely to injure man or 
ttpread dlwaMe Rhmdd be adopteil. Power to wfiie 
animals away from home pmupiMwee some regtilatioi» 
a^rainxt movement uf diseaaed cattle, and Rui'h ri'pxi ■ 
lattoikft liAve always formed part of any liclH-iiif fur thi- 
AUpprwHlon of ^cliedtile^l di^eaecs. 

r»e of Tuberculin — I aeciept aH moet vaJunlnt' the 
recumuieDdation of the Koyal t.\»miulit»iuu that the 
liuard of Agriculture bhotiUl supply lo any *tuck-uwner 
who desired it a grutuitou» te»ttnf? of hi>4 H!<»ek. \n 
the nr<'rptv\m-'i' of tbr !i*»it is piiR'Iv n VfiUiiitary iff . 
thf •■toi-ti owiLiT raiiiiot ■ibjtH-l to t-oijibt i-m* tlial h " 
^hall wp*ratc all thi' di*«--Ji>*''i fmn th*t liiviltbv 

not *f\\ thirtf whn'h 'in- Hfrrl. ■! - t 'ip[- -l,li|/l(-r- 

Th^»>.'.-i:niLrlor.>i,tbn.i.-l( f'o-, Ilk.- !■.■-, .ti .r.ij, 

^Mtif to Jimiiv vToi'M--... I.I r- II iir I r--ir- li'l.. o.jii.-.: 
fr.r (111- f.ll.M'rllil . fn'|. ■ -- - | , , ■ ■ I , . I , i ,, - H ' 

by Il;t* H..;-', i^r Ak-n.-ilrur- i 'n ,^ k — i'-rH ■ ,11, 
well advised lo accept it if lite opiKirfuuity uucurs. 



an UfoiEbal proceeding, bnt nnbat Booa wch to- 

doflMDOTt to ntt^iML many of thtn laoQld ba aold totba 
lomitdHBof btttaharasa IimI tbilr my Into bmnn 
food. A pnyiMt of tt par bMiimihlaiafca It worth 
tha vhda or the ownar ooi tocvndo npocihig totba 
authorlllei, and to tha estatenee ofdlnaaa wmlho* 



come known with greater exnadttJon, InfoOlfld MO* 
mba* ockce recc^miud enold be anperebad En Meh n 

WMV an to aie^fft the owner aiMt protiwt the pnbHe 

The difficulty »f doing Jtutieii to the butdier might 
be met ni another way, in any Act of Parliament 
dealiitg with the subject a clause might be Imerted en- 
forcing a warranty by the vender of freedom from 
tuberculotiiy. whenever a lMitel»er Imnght cuttle and dfce- 
tti.crlv Ktated he wa* buying tor the pur|M)A« of 
hUik^ftrer for Ituman cotmumptloo, 8ueh a Hau^^ 
wiuiia take from Hie biiiclier auy claiui for n»ni|>enba- 
tlon. would protect the publlo by eUnilnatttig any 
reaeon fur hidlim diM-aee. and WOlud hy ttie bunievi 
ripori tkis oeiler who i* able toproloethlHaelf by leetliMs 



riuty 1 



Unit piriodof 



The Kuyal "ComtiiMlon uwd iv« nn argument ngaiUHt 
the payment of L'oni|i»-riM»tion the evidence given it 
rintr |j|]!j'!ier!» v<ry n-ldom had iiiurh Iohh, aeid tlmr the 

,. i /o-riii .N-^'urniiv* luiijl-jt <'ii>ily be ni-r b> inMiiial in- 
Kiir:ii.r. I f t iH' iirK-iiiu.'i. t h.-sanv bifi-. ihf fio-; may 
be umkI to 8lK>w bow slight the harden uf tu> prup<j«^^ 
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wtirrniitv w«kii}|] !>«• mi ntctck vriiii**r«. Tli«* lirt>f(^r>t 
aimI ftH^iftTK ■ri' (iftatiily ruorr to blarw for lli^t*«tM• aiiU 
itH iiiiii-<|«'(,i-cliuu ilinu bulrliir-nt: thrv »liuulil. iti«T« 
fuff. Ite hrKt mure mi(KMt»iljlc. Ky rlhiiiiintiiiic thr 
biitrticr's ri»r caiu|M*riMit)iJti lurasurt^ of cutitrol 

Arr nitiiplinMl, lircauM* ire thru iuav (11**! with all stock 
ntii] nil rlikiiiL^ uiulL^r th« A»iiii«lit DUmuim Act, which 
woiiltl pn>vidr juiiUtiiiii*«> to t)M< owiMin u( stock und 
<M>ui|wiisiktUMi fitr «J1 iiiitilled illM'ikMt. 

(^on^MnKHiiui) At th*« fHit* of i"J tur Jill nnlmrtU helnw 
tllp viihit* nf 4^ iiiid riirii|>irii(uittiMi A( A hlicher rfttt* <t4t 
nil iivff thut value would tmilMibly ivarti a i.*iM>t of 
ClUOJNIO iti the Ur?l ymr kihI a constantly decretuliii; 
9IIUI every jreitr afterward until iiodinease cxiiit*^!. TIiIh 
{•« Uts than in now puiil erery yuar for the alteuipl^ to 
>tunip out switH' fever. 

Fitr thi% payment, wlukt should we receive * A 
triiAritntfeN^raaiiit huiii.ut lnft>i*tiun fmm anniuOK, atuSa 
irrmhiitl liiit rjipul »u[»pr«>Mion of dUMue ankontf »io(>k. 

1 have now hiUl lKfr4*r«< yon artfunii-nis in furor of 
l<frM*tlvti action. I Imvif Hti<»wn what Uan^^r and Umt- 
tlw diwutt* eaUNr'ft. I hav«' olTer^ an edtiinuto of thie> 
prubnMe cont uf pru|>er ooiitroL 

1 hope I have l>een uh!e Ut prove that voluntary 
effort iit iu»uffleirnt. and thuL tlw prutrrtion of hutuan 
life will be luom effm!tivrly undertaken by luraiunes 
which apply lo all anniuiU. and nut to tbme only 
wliirh iire 111 the liittitU ol l>nEeher« awl coukee^M'rK. 
The (!!h»w]N>Mt Aixl l)^kt niethiHl in th« 4Mve which ifi ef- 
feetfvf : cht> luitkt isMly 1* tliat whioh the lluyal ('uui 
int'oitiiii well d«uw!ri(j**il lu " t»*nmorMr>' and liiuwrtain 
|>allia(lv««,"— Joiinuil of the SorUty <vt ArtH. 



INSTRUMRNTH FOR MRASCKINH 8MA1X 
Ti^RSlONAl. STRAI-Nrt* 
By VL U. CoKKR. U.A.. B.Sc^ 

Tmk adrnn^^m loadr within rmifit Team In the Ml«n- 
tirtc te..tuur of enicinfvrinic niati^rinU Kiivi» caiintHt gnvkt 
attention (o In* tiaid to ch* dwicri oi hiMrnment« f<»r 
iniNiHnriiii; Muiitl *>tnilnA. Hy far the icreuter naniber 
of itiirb iii'-rniin^'tttn hiive b»^'ii i!evt-t**l for iti»*;i;*iirinL' 
the Hfuiill -intiit" *pt *'ir*:>ht4toii i»r (NHuprvn^inn in liam 
oubjretml t<» a dir»H>i pull or puth, and but little atlitn 
tioci iia> l>eeii paid lo InMrniurnlii fur tlie n«e of enffi 
nr<Ts ill the lueiiHureiuent of the Mtuall slrntDK iu a bar 
•ubiected to twist. 

Tne object of the preM*nt pa|Mtr in to diHicrilie tn'o 
arraiiffeiiientx of apparalti* intendml fnr uki* in enih- 
iwrinir liitHtratorie* an^l te>tttii|t hiHue* for MiMUMirliiK 
itueh Mranifl ami for lh<^ d^'terniiiiatltMi of the lUodtilUN 
of ritfl^lity. 

Kaeh lii*triiiut!*nt i» wholly «iip|»urte«l by the tnt bar. 
beiiu; oevnred ther«<tu by itcrewM, which grip tb« bar at 
IWd lriin'*venn- heciimi* M'paritfol by u known inti<rTikl. 
niid the r»'lativ« ansTular <tLipU(>*nient lirtwoeii theM- 
two Miction* i« ineoituretl ihn'.-^tlv. Th«i ln«lTniii*'ntb 
an* adapti'il to lue.oum Uith Ur^e aiNl niiall vtraliiii. 
and are m<1( coritJitni^l, wtilh* tlieyean tii* umhI III a hor- 
ixititial, V4>rtit\«l. itr inciln*^! |i«i*>lrioM 

t>ij»» f'irni of th» aiipitriitu- (- >-hMWii by Fitf. I. hImI 
rort*-K>- tif ii,i:r.i.lo;ir.ti| -ifi lc. .1 . mii' I ti • ■ m - .i i- !■ - i k 

ptatv. B, |in»viU«d wiMi (lirw cvutennie acrew* aJJuaU' 



the n>*aillnir»a8 direi'ily pro|Hjrliotial to the aneular dlB- 
placeiueni in relatively »iuall eompared with lue i|uali- 
rity under ttieoxureiiienl, and tuny bt ueKlevtvsl. To 
ciilibrate the in»truinent, it i*. thenrfonp'. only iieenHiary 
to tiiea»ure the nuuiber of divisiiin.« c irreMxmdini; to a 
vwaII anfiTular dixplnceinent of say 1<> . anil thin i» canity 
arcoiiintlshcd by urttint; the instrument in iMMttion 
with the cirrnit coiupUtr, and nfterwanl folUiwini; up 
a known nngpilar diNplnreincnt tif the vernier plAt4t hy 
tbi» Hilrf^roiueter Hcrew. 

A Klii|{tv> form of detector i;nlvanomet<«r. In circuit 
wuh a »Kiffle dry cell. ha» b<H>n f«.Kiiid lo l>e a eoiive- 
iiietit arriiiiKeiiieiil Ut* iiidicaliui; wlieu vuiilact take* 
place, and the feelile current re<|uired due* not Injure 
the otMitaclitiff ^iirractfi*. It is nuential Ihiit the ^riidu 
ated circle Im* set accuriitely uixm tlH* bar, willi il« 
plane per|M'udicutar thereto, antl it« cenf<-r coineidi»K 
with the Uuiiritudinal iixiii of the Ixar. An aminpriuent 
ban be<<ii ilrvi»ctl to effect thiA. ron»t«tin>c of two »imi 
lar and otjual cluin[> kMr*. the ••ynl end* of ahieh lak« 
over rtutwarvUy imijivtlnn cone* arTant,**Nl dutinetn- 
ciilly u|Min the chuck plate and rlnif. Karh mam nieov 
han one d»>irn^e of fre^luiit with re«pect to the clamp 
barti. and. IlM'M'fure. two dcirre*^ ol frv^lotn wllli pe- 
••(Jed to the other; Ih****' deirrw* of freedom are mi p- 
|>re«i»ed by pnijectliiir plate« Qttiitt; aicuiniit ci»rre«|»oiMl- 
tae prx>jrcliim<« on the main picceiL. and IhiH c-onneclinii 
iiiakra the appiiralu* a riirtd whi^ie. Th** bur i» now 
iiLserletl and the ttcrewnadjuiited by hand a« ucruratelv 
OS ixxwiblc. The clamp bars are afterward remove<l, 
leavine the two main piceen art-urately i»|»Are t on th« 
Ikar. whih) the ffmduaieil cir«le reinaind iMTpeiHliculur 
lher«itOi and vi»ry apttroximately centerei) The iMibl 
contartlnie arm In tlK>n clam|NM In |>i>kiii«iii and the 
bar may now be »e1 In IIh* leethiK luaehuie. An Im- 
uruveil claiup de(K.*rtbei.l with referencv tti the wnund 
form uf apparatus may be nned iuittead of the arrani^ 
raeut d«weribcd above, and lh« hand openile^l clitick 
plate mav Iw replaced by a form uf iie]f.n'ntcringchMek 
d«wc>rihe4l Ix'tow. An cxampht of tr»t» miwie with thlf* 
aikparatun i» icircn ImiIow. The tesit t>ar wii* tuljiikta- 
hly rteeur^l at (Nie end ami a halanc^l lever of IUmI 
ter'nflh t}>.-ciireit u|M>n iIh' fre^ end and hnnirfnmt the 
antl of a M*itl- bcnni. The hwi wa* Appil<*<l by pl.-winv 
etpinl w«>i^hlM til the HU»|M*ride«l tmiinofthe lMilaiH?eil 
levt^r ami Hi'ule beam, ^to that beudliiic tiHtvement wiu 
an far aH FHj*«iblr ehninuite^l. Before inakini; » nnad 
iiif^, the tonion arm wiu brought to a horizontal |mmi 
tion hy ni«l <»f a npirit level. The nH*nn of Hm* calibra 
tioii tr»tji gave IH tl dirixinnx <»f the microrueter «*rew 
H* cnrrcNiMiftdinfr to an anfrnlar ilwplareiiii>iit of one 
mlnut^t of arc. Tuvikn] bar of Me>M'iiwr >lei>l, lehtclh 
under iiieANurenient = lOliTi incheM. iliameler ~ O T-IT 
Inch. loTvUtfi arm 15 Inche*. a coiiHraiit. 

TlH*f>eYH>ml form of apparutuii dt(rer^ from IIm* prv- 
ewnliiiif in einploviiii; a rrmliint mieri»*«>!w tf» obiterTi'e 
the relative aujcuWr «h«plai-'*eiuetil (tf a raoial line upon 
the vernier plate. The etltje ol a thick wire i» a vrrv 
iH»iirenient line for cdit4*rvaltim, and Iiom tteim UMtd witd 
notablr NUfVfM in an extriiMMueter deii>rn»^l hv l*rof 
Kwinn. iProc- Itov. Hoc., May, ihW ) Th*» 'liwtrn 
uit^nt !«> nhowii hy Plff In which .1 i» thv i:railiiat4>d 
i-lrcu- iiiMoirrtxl iipMii ti •■tri<-k. It. nii'l fiiriil-hfd with a 
»efiih-i place, 7. aik alio. of which can i>fn a wire. 7' ■ 
A r^Uinr mlepo«*«i|»« ucwrriwl In the n|«^vf. H, of an' 
arnt. t*. iiH>iiiitttt uimmi iIm* *hort ryliiMler. C. whkh hit 
t«<r I- ic'tpl**'') «|K»n the tMt l*ar hy ^K'r«•>^^. TIhj read 
hiic iiiUtim'o^h* ha» an eye plecv. 7*, provided with a 



(T. the faalvtn li^iuic pivotml loKether at b and wetiry^l 

by nntd. r. The ndlan* are wedtre-HlwiiMHl in radial t«c 
tkm lo riifeaKe with corre«|M»udin:; wide auL'l**<i i;ri«ivi^ 
U|M>n the chuck plate and cyhnder, itnlv tin- aiitrk«l 
i^idcM briiiK in cuutacl. •ci that the cullam are ritjidilv 
fixed when requtD*il. Tlt« low<*r halve*, d, uf th^ t|i 
videnl c(»llani are coiinertiHl by tiiir or more dtxlaiior 
picc4Uk. r, Mk that when thn former irrip their re*-|>eclu*« 
Ifnkoveft each iiwice ha» tut4> deirr*>e of Ir^NMloin with n>- 
>-[Mtet to the clamp, ai^il lhli> I'aii be ^^pprt•»*>ed byafHii 
or by the frirtloiial Ip of tlie t^illar*. thereby caiuicif[ 
the |4ir1t> to net att one ri*rid whole for hetldiie llw Uj- 
Ktruiueiit on the bar The Kradtiate«l circle of ihiN iti- 
•triiiiieiil ii* earrie^l by a nelf ceiir«riii|r chuck of aoiiw- 
wlial novel form, ami a sectiou tJaruugU Lbia la abowti 





bl«> hy hand. A rlnff, f. iiec>iire<t tn the t««t liar by net 
ficn<wttal II known dhlaiio- away, cnrrie^ a nwtvol ann, 
7>. In which ylfdn a tnlH-. K. Mt that the ctmtaci ball. 
/*. at iu outer en<l can be bniuirht into |Ki*lliun touch 
in[C the center of the faced end of a screw niierometer 
t^ngt*. fi. pmvi<h«d with a divi^letl head Ttii« micro 
meter screw im mnunrfd upon n veniicr pSatc. J, of the 
KTadimto^t circle, and t'-jut Ih' cUiiiiMt.l ui any position, 
th«« IhiaJ adjnaiment b^lnir vftt»vi%ni by a www, /T. 

A itMk-eiiv<»rwl wir«> eonnMcitu an insiiUted bmdintc 
Bcrew. JIT. u|Nm llie riiiir with the contact ball, and thU 
wire is JoiritMl up in cirrult with a simple form of iral- 
TaiMMiirter. and cell. If. to a Hcc«Mid unlnsnlatei! 
binilinir scrvw on the rinc If the oontnctinir piecevare 
toiichinff, a circuit ii> c<»inpletcd throU(;:lt the tent bar. 
and th*i Ki^lvaikomer<tr rir^'dle i» deflectiHl. if im>w a 
twMlnir nkikV4inH*nl Ix appliml to one end of the te*t bar, 
the oofit««titie ph*ceft are M-pAratt^l. and the micro- 
meter Mirvw ruMiit Im' ndvjinoeil until th»* circuit t*> 
attain couiplelnl, as indicated by the tmlranoiiieter 
m*e«lle. The uumbe'r of divjitjon^ thruuKh which the 
ncrew ha« bc«>n turmtl affonl;* a ine.i!iureof the anifuliir 
di»placeiMent. niul it oniy remain* to calibrate tlie^e 
readiiifT* i<t teriiiii 4»f angular lueiuunMiient. T4kr call 
iiracloii i-* effecli-il hy rrference to the (graduated circle 
and vernier pluTK -'* ' 

Th« niicroitieli-r vrrew lii 0i4 tancwticlally to the mdlal 
arm, ainK lb<'refor«% itji indk*atioiih are itoarly profMir- 
tkonal to the laofCent of the anf^le iiiov«Kt thrtoitEh ; but 
if the faced ettd of the screw in alaayn nialniatn»>l nt o 
about tt#c»'iitral tH»it ion. the error nit inmIummI t»aiii|r 



by Fit;. white a |M*r«|»ective view of like arranf{«iDpni 
in »hown by I'ii:. V 

Tln-rr are thr*x* wnteririif i»crewii, A , the outer eylin 
drical cn«lR of ahich are MipportMl in icii^**^ ^« Mid 
prevent<*d from rotutlutf by pnift, C*'. «riicaj{iiic Wtth 
»loti>, eiil III the M'rcM'M The M'rewtf work Iu mtai- 
Inu litltH. Jt'. pfov»«]>^t uith l>e«el ptidui». J?*, imriltj; 
with a hAlid-o|a*rateil bvvel riuv. (/'. w> that all (liv 
'creWB are advanced or rere«k'd Ii"i;t-tIj»T. .Vn ^'l-ii- 
Imual ptiiii«ti. //'. in providetl, o|»«Tated by a kev tittiti^ 
•HI it* Mpianr%l ^pinille. J\ m» that the "i r- w .r.- flrm^ 
i;ripi»ed U|Nin the t>ar. The inner emb lia»» 
a collar beahiiir. A"', no that the strc*^' by 
the ImhIv, /.'.of til* chuck, atid I'l- ' ig^- 
Tented from w:7liit hv IxtarioK | uitf*^ 
ble nitir. .If . At tlH> boj-k 1'hl- i >4ld 
luu-k t«» allow aiiy MTew to U- {• > r ^ k .ju-ftwL 



kIom maJ*. and a rio-ht anslw) pffl^iu, f^ t« Itit^rpOMnl 
bntWM-n thlfl and the objertlvn. IV. Mk that rva4liniCH 
can be easily taken. The iut»e. is fn?e to »ltde or ro- 
tate in it* frnide. H. but III ordnr to reudilj focus Ihe 
wire ihU Latter iii' irMrrted In a fraiiir. J', pivoted a|Kin 
the vernier plut*-. J. and adjonteil by a iwrew. ( 

T1m< nilcriif<c»>oe arm. /f. in [•erunnl to the cylinder, f 
by a divldeil collar, the two luilv*** of which lir*- pivoted ' 
oil iiiic Bide and the free end* are clani[ie«l by »crewii, ' 
If it In desirable Ihnt thr teU-«is>|M> br ttmu'd rolllld or! 
releaMMl ulIojr»'tlicr, the ncrew louy tie ihr<»wit oiii of! 
eni:u4;emcnt. :MUt:i: tht- dilT«iri'iH^ 'bi tae^u an arc uudj 
ltd eurrc«|Mmdini; chord t« an hiflnltety Miiall iiuaiilitv 
of the thinl order when the arc It* an inflnitcly Muall 
qunntity of the fimt. tht» readintri id Ihe niicruM*u[te 
ycale may l>e taken AKdlhwtly pn.i|M>r1ioiiul to I he angu- 
lar dupLantmifiit, aikd the calibration is elTecletl by utor- 





ioK iHe vifv luieli a ilellnite aiitfle t*r 10. and 
I'' -nk' (iie ectn». «tit reailiuu of tlie mieroiiivter eye 
, i piM'<^. 

' This inntniiiieii' funii»hct| with an imf»rovi*Tl form 
lot ciatup-^Fig- ;i— ciU«i»tui|por a jiairuf ijividr«l cm11iu>. 



FiC S 

Otlfter HHKlllVed arraup*iiventM '»f IIm* chuek have Im»b 
tried. In which the ictilife pino baVe ptiMnl bodily 
thrtiuifh »lotB cut throriph Ihe inner ends of the servw, 
and the icrew pain have bent inviM-ted, but tbmrldfld- 
illratioii9 have «<d aimwemi well. 
An example of ie»t« mAd<< with I hi* form of apparttlltf 

h ll|il>f«tlded, tliotitJiKt lti'»*t-mrr utr^-l Itar beinc riwj : 

Mean valiM* of cahbruttiHi ie»l, oim( mtnuie of arc our- 
rrspoTKht to 1hlrty »l« dkvb^ntis of raile^ Leiiifth uiHUt 
m«Misnr*ni*>nt. t* Inche* ; dUuo«ter. 0*747 liwh; Umkoa 
am, \!i Inches, a ouDsliuil : 
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SCIENtlPtC AMERtCAX Sl-PPLIiMKNT, Ka 1«08. 



Aim! wb ltav« for Ibto TMt ImtC = ll,n%a» (OitBUi 
per M|q«rr inolk 

A KCunU Wat nv* rrry appruiliiiatcly tiM aum rv 
Milt. Angnlar dupliie«m«it> of cuu- iucli eao b* muu 
•Nd tritli tbt* form of »ppiLiBtu>. An iIh; orvrhUHCllig 
am tarrylnc lh« mlmiwnp* la nnmavilj' heavy to 
XTunl the requMle Minum, iImi \nm*ii under iinwar^- 

tiilliumd. For iIh' t>urpnM> «( inaUngthaaaKu- 

Ut vMMr to nil niKliiMHW. a iiiBgnMJrliig 



■ff nmwiMl ii uiMiL ouuBUtlni; <>f • lllilnic luirror mp' 
poirtM npOB ■ Mpod. T wu l<-u^ i <r i tH> I rlpnd m mp- 
'porM hf • hoi* and alot ciirrit^l ii|hiii ih« wrnitr 
plM% MM tlM Ihinl ks ia auiti-orii^U ufwo • plant at- 

'— • iQ tlw othsr nuun pinw. Tba tpot 0( ligilt f«- 

llpgai tlw lulrmr u CMUrd to IMM OfW a ftnd 
jttd acale, and tlw auipilar dkpluHMllt la 
^Iw oHil* vWbia. 



TBI UBB OF VUSICAI. vidkaTIOITS AND 
OHROMATOiiCOPIC PIQ(IRB»-A OOKTM- 
B( HON TO THK THKIUPI0T1C8 OF 

KUUTIUXS. 



laktannt Bmabtr «t Tka Madlaal Baaord tlim I* 
an Importaal arllela bjr J. Lcooard Oomlac. A.II- 
H O . of N«« York, MitMnl '■The U«« of Uuaioai 
VibrnticHu BaftMtv and Dariujc Bleep— Uupplraenlarir 
iCui|>U>>'in«nl o( ChmnaUMBopie Vtlnatlmie— A OooUi' 
bution to tba Theiapintloi a) the Biuotiona." 

TIm matbod at trantuwot ontlinad la us noval and 
intvrwtlmt that w* civa an abatrnet ofmrtaln portiona 
of l)r, 0>ri>ii>K'ii poiMr. To ntakn a Jii»t i-xtliimtx <►( 
tlif pr«iiH«>UI<Ktft roii^tltutlnjc lh# burivn of the (M«p*<r 
enlalU Boiu* «caualntaii«« vlth |>y>-hiiUi«y of tli>^ 
affwtivv llfv. Th<> ftM-llne ••( llie wnkliii! •<tiit<>. tlw 

ir*yclH»|iiicy of sleep aiMl uf drmiu^ arv treat«tj. then 
kuslly Ibe aulbur ouuKa lo bb melhuU ol etuptuylog 
iiiiialial vibniiona dnrioc aleeoL 
In tbatatptaoa^haiaailaaklndalteadaltaBfaa 



liri'M-lHT** ol Ihf riilt I- »lirlli'i»'iil ly iiiiiimi.hI tn rt-tiil-.t 
•iui-|i III rir.1 Tliii •Iil1l<'iill,i. iiiuv In' iH.i.lily mvmii'hiih' 

by tfivini; the* [mririit oumi*' :t|i)iiii|>ii:«[*< lie. 

flflot^ii <)r twc-ijtj- tiiiiiuli-M itw^itrf rt-l;rihu. or hi- |M.»'fr 
ol attflnhon iiuiy hi- rxhuu»1t*<l bv ■•iiiiNnt^ liim lo I'Kik 
lix«dly At a briVfit ohjiH-t nipiJlv revoivtil iiu'l lllu 
mlnaliKi by a hnUt ui >-rrfi-iki*il as to Icnvi- all i-1m- in 
^otuiilcti" obM-iiriiy. A ttii^k ut tinfoil rotnt4id by clock 
work brbitiil sitark ahwt »f rnrillxiari], nifanMd by 
ail onfloi tullk'iviilly bine? to dUclnw abaat'a aqaam 
inch of tiufuil, aiMwrni pt'vry |>iir|a>m> 

The nwtbad to wbk-li be ijivi-i. pn'f.T^in-.. Ix tlii- |.r.> 
JafitUmof cbrT)ntatoim>|itc iiiiji;;t<!*. Mliicb |mwm?-4*-* tit*' 
aalrantaiira erf tlte (ui«||DUtg mcllioilaa* far aa OiiiiK 
the attmilon ia nmcarnHl, and haa tba added Mriur 
of luakiiiK a iniuib raoia poerariU appaa l to tba affect 
Ive life of th* nabjnrt. 

Tile aubjHct In plaoed opan a low dlran and tha 
aeimMie boiMl !» a|>plled;a not-llk* amnamnent ahot' 
Ubk ia tlw dlnu. both above nod at ibe aiibw, n 
ehidaetha Hirbt aonpMdy. Attlie foo«of ih« ilark 
ehaartn^ Ifaua limply •onalnicied le a white avreeo 
alialiliail apan a fnuae. Uuuide of tba ounaiaed In- 
alHaraiiaaaaaUateKaiitiean ofeboft foaiu. UnlftlM 
tana W Iba inatraowat pralntdM Ihrongli a Mnall 
apwtaie la tbn drapery- Varlooa chnMnaMMeaala 
alMwaaar baeaiwniafraty iBtfodneed Uiia ibailaral 
the lantam, luid It batrident thai aMurate foealhaMOM 
inafcM It ponlbl* to pn^arl lunny hnad lmimaiupon 
Ibe little wreen at the («a4 of tb« i»aA— inucea 
wbon everHibaaiclag fonn and ranrieiom beanty bold 
ihaaMaBtlooiitltliaBliwtableMwmuiMiMti A email 
elaetfia fMOtac lamii tba VMhaalia af tha alidp. 

Hanaoaia vibratiaiia ara darivad IroM an Bdlaoo 
phana«mph ptaeed III aGBmniBiMthNl wWl the eaf^ 
pimw of the ncoualio bead. Halt of tba iiBiie to ba 
liiui in thp nboiM ia qalte wortMcH for tba purpoee, 
tint iip<s*ial I'vfinden fian be made. Tbe plioniiifrapb 
mIioiiUI always be opernted betiitul rlo^ied duon in aa 
apartment aUjoinink that occupied by tbe aubjeet- 
Iva atMaatunlaatiiHi natwofn the hood and Ibe phono- 
Rtapb mv ba bad IV pmOag tba aaadaetfaw tabe 




II -frlklHu hvi«iii|>I«- iif liovi i;r*-iil iliM-ovi-ni-H may frt'- 
HUfiitly n— lilt friiiii lu'i'iili'iit. I'irrir afiii wan tlmcov- 
i-rv-l ill ITi'l, atiil for iiior*- I liiiii a t'i'iitiiry vn* UMtd aa 
II ilxi- for itiiol. ^ilk. uiiil U-alhfr. wiilioiit it» pxploalva 
l»owrn» tM-iiiir Nu-^iei'itii. >oitio trn >i*iiri. m[»> a Are oa- 
iMirrv-<l at a flii'inu'iii work in MniiiMii'»!«*r, aiwl apraad 
to A ahi'tt i<oiitaiiiiii£ II quantity of iln- i«cid. BeiMft 
lui-lleil l»y ttitfi liiiat. tiif nrhl HouimI until it catue filtif 
rnnlart witli a qiiAniiiy of litlinrirf -lured in tbe Mima 
buililliig A ti-rrllile i-iiiiloxloii follswFil. and ^abae■ 
i|iieiii ltiT«)«tl|2atiuii rvii'iili'il 111*! fact ibat iiniler eer- 
tulil coriilitftoliii t*>i'rM* Hi'xl tiflMireit UK a (lowerfa) el 
pl'.H*ive. Kiirtlii-r ei|wri»ienls liave made clear Ibe 
nei'exHMry eonditi<Mi» : and at tbe prevent tiuie pleno 
ai-iil bMla fair tu nulrieal all other eiploairea for the 
pur|KiM> of fillioit abella. 

Before proneadiaa to dncrlbe tbi> manner In wbleb 
thia body ia OMMCto Hbfiata Iln mplMive power, It 
will be adviaaUa to irivi a brief acroiint of ita luaaa- 
fact n re aitd eoitiDion prapartlee. In onler that tha aa- 
(|iieiii-e may lie made slear. I>arc phenol, or earbolie 
acid <(be rauiuioD diainfeelaiit obtained fnim ooal l«ri. 
la placed in a vceaei with an eqna] anioaat «( ttiaiMt oil 
of eilrlel (aalpbDrleaddk and Uta lempenlwi nUMd 



to tbe bailing pofait of water. Slmoit oHfla aaM 
{■qaa forlia) la tban allowed to flow lata tha HMna 
•lterwbii!hthowbalaliaooltd.lM*httai ' ~ 

yellow eryctali ia tba TMwL Thawyiiab 

and drained, and afterward waiihad wRh aoM t „ 

when tba neMoe la pata plaria add. Tba enatab w 
obtaiaed bare an Intemely bKlar taala, aiHTfor tbit 
reaaon have been largely employad on the Cnotinent for 
lbeadull«rati»n of beer, if handled, picric ackl Malai 
the Sngm a cutden yellow. If beatMt avntly. It luelta 
quite tmnquflly, and nay be poured from one vraael 
toanollicr. If atn»«ly Mated, It rluuv witb a allirht 
Sole : If baniiMfod an an anvil, nn detunntion ocenre, 
aa hi tbeeaae ol lunfrt other eiplnatveA. A cursory ex- 
am inatlofi , euebnx tlie fnre|toln|{. irlve* no imliFalioa 
of ite latent riow«r», and it t« Iherefure a luatternf 
Utile wonder that tbay ehoold have remained undt». 

covered tor mora than a aenlury 

The ebocb nrMieary to atplode picrir n^-xl in all It* 
fonuii is furninheit by aelaaa of bialie* known an " det» 
nntors." Tlieae are aenaillve ba.lU4 whlrli explode 
with itreal riolenei? ; ami If plared in omtni t viiib a 
iiirjre maiw of plrrir arid, tbe ahock to wlil<'li IMrir ••\ 
plonioii ifive* rue ra tiften the whole cliarice to il<-r' i. iiu- 
nn exlreiuely Munil ()imiillty of the dHonalor >ufllrinK 
toeitlMa aotlon an indeflniiely lariiv qnaatitjr of tha 
nntd nwintiriii'ii Journal. 



HOW 1)VNAM"S Mil. SiiI.D. 

TllKHKia, perhnpn, no ''otiinu-rf-uil tni-in..-?. tn^ Hiixeep- 
tlldeto InffenlniiH iwl-lini: of fiii-'- «- Ilcir wlijrh haa 
for its ohjerf the i-al** of .■U.i-uli-.sl >iii[i.tnilu-. iiinl thia 
luuy tie well illii-tritr.'il liy II,,. roliiiiFori prnetlce of n 
C»m-mI ilytniiiio t«ili*-innii, I.**! ii- Mii'|io«r, for instance, 
that we liiiM- a rii|i;l.^1[-l hIi'i wi^ll«-< to inntall in hin 
olDce bijitilitit; ii >*' h;;)it livnntuo. l<4-lvin|(nn hi- own 
baBinesA ^Iirt- w.,iijt-^, wliirfi hiui --trmj fii:ii ii. -'i-tnl for 
luariv y.-iir-, Iji- u -h... r.» n miiiibi'r of ih ii 'ii lo hu I J..r«, 
anil in fioti -iirrouniic^i by tiii'ir ii-.-. lit*, w tin iii>' .iiu- 
loiinly hiiiiiiln; to ni-ciirr tlii. eoiitriii-I 'rh.< \iiriou* 
priren are «lliilllitti..|. i^wi-ti Ai^iMit lililililit; oti tliHV.far 
e»t »izr Tihi.'tt h<' ihiiiiiifiirtii 1-1., II til.- mt..ilify of tbi- 
mar I.! I. IS ir. r, j 111 :m i '.. t ; . 'i-i', II .■ Vi.l- .tjll Im* vrrr 



f th.' iiiaebinva. 



PR. CO*ltlltai0 HRTHOD OP TKEATMKNT WITH 

MDVIXii .SI.IDM. 



ar aatt leather, whloli envelufieil tbe wIhiIl- lirail. i-t 

teodlOK forward over llie ears, ao that the fiici' nli 

remained uoeuvered. JtuI at the |>oinl witere the ea|> 
mla npon the earn, he cauaed Ibe umteriol to be cut. 
and a kind of metallie aaurer wan then tdnerd over 
tinrh ear and il« niai||llu bioadlv ItnnKeil ami perforatetl 
fur ibc needia, waa aoweil tn tlie mliien <■( tlt« openlnic. 
Kach mnear waa provided with a hollow uietallie 
nipple, aitnatad jual above the ear and eoBiBianlaat- 
Inft with the ineiiieeit ear •pnoe. A piece of Muatl rob- 
ber tnblnn twenty five feel lone wat altaehed to tbaae 
two nipplea by a nbort bitoraaliim. Tbe other end of 
the lube wan omioected witb the 
Ibiu of an iMiion phoaHBtaph, 
rioue hRpaif 



In apile ol obvioiia fmnaifaeltoiw, the pbonoimpli 
prvaenis inonntartable aawntgwf ai a prodaeer of 
nowerfnl niuahial vibratloini AfiiMi who lolbr 1Mb- 
Itoaliy from mental and PhialMl anaayhi lha nam' 
ioif, who are eapable of llttia ar aa eaert l oB beta** 
auddar. and whna eooatant aaiaplaint la that thar 
darhrallttla or aanaad from ilaefi, no matter how Inof 



ntolaMed. aflen eaperiniBa ndaelded revival of vioor 
If aabfMladtolhairlhmtloaB of tba phonoicraph dor- 
lag tiatllk, ImCbmlaafli aUNritnoa la that hanaooy 
li uMra eAeetiva than niehidy in bla vibratory phut of 
, and for thia rraann aeleelioiis frotu Wag- 
^waitiona render exrellent tervice. ArpecKioa 
and minor chorda are IlkewlM- eiivmlini^y effedive. 
The niinple ap|iliaiM>e Juat deeeribe^i Mnweiaea miuiy 
advnnlaire*; tlieleaat of theae ia Hi ability lanelyta 
eieliide illaa m te a ille or dinjunelire noinen. Thin la 
rmilereil po-«ible by the careful paildinf; ol the eilei^ 
of the liietnUii- naiieen where they prenn iip«-iii tin' 
eranial botieft. The nubjert^ an a result of thin armiiiic^'- 
nient. ia elTeetively nerecnail frvMii iotni-iv,- .'lHm».|il!i rj( 
envirvmtnent wlHiee prmenee ciiiilil not but itialeriiillv 
dliuininb if not wholly Inhibit Ifii. l»-n. llH olln-r- 

win*. to l>e ilerlvetl frulii the treatmiMil. Wiiil tt. 

miinieiil vihratioiin. far fnnii iiitiTfrrliu' ^^M!l .i.'.-p. 
tend raiber W induee it, Ibete ia uu duuj iiix tlmt the 



iliMiiirh tlie eat bole. By oaing two pbonouraphu it 
in |]u->ible lo avoid any Imak in llie eaiilinuity of tbu 
Imrnuniic vIbraUaiK. With the nae of Ibe u|t|uiratna 
wbicb we have daaiirfliad, deprteaivc ideas low their 
ability to a certain extent to enaender wooila of cor- 
renpofidiDg aotnberaeae. In order to epeak to tha eab- 
>ee4 wItlHMit rvntovtnK tbe amMxtle bood, a tmail 
afieaklnic inbe l« eooaeoted with tbe phonoffmpb 
tolie. an i* nliown by tlie illoalralloa. SoiOKatioiia 
made by way of thia tutie while tbe mind it enRioaead 
by the noundsaiid eolaia have a aeBil-by|MioUa effect' 
iveiim* Ur. Oontaf bat iabMRIed a naatber at bla 
imtieiitr- to the edbdi Of amiioal vlbmtloui for many 
honra dnrina many «gMeeati*a nliihia at the time 
when be had every riaaoo to believe that nnconaeioua. 
neee waa meet eoinplite, aad after prolonaed and 
muanaaa liiali ht mm beoaioa eaaemcad tbat bar*, 
la thia oatNddea Md, w» baita apiaad biftira aia 
ben af oawaipinrtiialltaa, not of tbeiMallaal aaqoiii- 
HoB Biarely, bat of eubataniial aebievaMBi 1b tba 
raabn at m tangible and aarfal. 

LYnniTE TIIK .NKW EXPUlStVE. 

PnnilAni.Y one of the moat interentinc featnrea of 
tbe Oindunimii eaiiipntirn, from n iiiilitary ntnnil[Hi{nt. 
waa the jrreat i-iiri**-*!* aehteveil li)' IIm' lytlillte nhelln, 
which, nw'il for th-' ftrvt time in ne'tiial warfare liy the 
Brlthh army, pmreil that lyildlln s- tbf li-'-t pxplriilve 
a* yet ili-oivi'reil tor iini' In bliHll... Ii i- i'i« olijrt i of 
the pri'—'iit iiriii'te to irivr n -lir-rl ,;i--i'ri|itioii nf t\ih 
iiib-ljirir'', u * i.-|i [- ilr'-tnii''] bt |iiii\ ii-t iM f 'irfalil |wir1 
-ri ' 1 1- .Mini ^ M til' fill 'in- I.V'iibb- is i .nlv a vnrii'ty o( 
I'K-ni' ni'iil. ■■^bii'h hii> bi'i'is nn-lb -i .no! ail iwfii to -'-i2 
liiilv. tliiTi-liy li.s-(.iiiiru' ii ri-' r Mi l-.iii:i'. reci'ntly iii- 
trikin.*.'ii li.fo ih.- I'lN'ti h iii i.K iv iiL.o ainitln'r form of 
plerli- ni-iil ; niO.-i'.l. iii.~t of llu' m. ■■.ij|..il "i-.i'vi-" i-t 
jilirtiveii eiiliHl>t of ttiln i.iiliiif.nii.-i. ;ii oiiv or olb'-r "T i'- 
fonii''. ill-ciiii-eil by dllTi'rviit nam-.. Tbf bl-i.ir; ..f 
pterie aeld aaan expkiaive ta leiuarkable, and furnigbn 



ii.Mii.' |i!o|'i.rlii.iiiii III tlu-MXi' 
initatial aili review tiie bida 
rarrfii liy aad tbM talk wllliaaah af tbaiaiaeeanlgtleea 
iiiKiii the BMiMi af tha laaahliwa In orderto aialiaa 

tiei'i-ion. 

Till' lowest IifiMer doen iKJt nenl to nrtfiie v.-ry eki- 
tpinitlv. lie )ia> the initial adranta^, but It t- not an 
iiifn'oiieiit iK-'ciirri'iu-e tliat thp hl(£tient bidder can 
ri-oilily ejtrry off llii-iwlni. The i.hri'w,l a«eul will aiiini 
fee that hin iirir-- in riii:h. ainl will nilmit an much to 
bin pronpecttve pntclm-er. t.int wlllMiy: "Tlleeeotlier 
geiitlemeii are tmJilInK on niacbliien which will carry 
'loo litrhtu anil no tm^re. Tlie liiacliitie that I pra[inM* 
to siipiilv you in Biiet'iully tlenieiieU lo carry an over- 
load of .-iinie VI t»er oeiil. for four or tlve lionra. Tile 
eoiiilitioiL5 of your load niicbt l>e >ueh that you will 
tliultliinan extreiuelv valuable feature. We' rate our 
liiACliini'e very liberally and allow ample lllariftti fur 
eontiiiiielieien; fur thin ri'afron we think We jllitly ank 
lietter prieen." The |>r<in|ieetire puri'hAi'i'r will' take 
thl» iiifttti'r very nitirh to io-iirt. anil l)it' i.-lriiiii'r?. am' 
i.t(^jlH!ly in favor of hi" bil;>lin a DWI-li^llt inaehiiie 
di-;;iil9nl under tbe niiiiie of a SOO li;;lil machine able 
to curry orerloadn. If the lureiit bad aaid that Ilia 
luacbine would carr^- 600 lighin, tbe buyer wonid have 
aald. ■■ I do not want euu lighta, Ml lighta la ample:" 
trot the i<lea of getting added capacity for practically 
the aame niotvey in luoni atlrjurtive. 

Again, we have the rane of tlie parebasir wbobaa 
preleoaiona to electrical knovteiiga, lo DO Olta b tha 
old proverb, " A little learning le a daofinMi thbiii;" 
more forcibly lllimrated. Ttia alMUiee* are tea to oaie 
tlie agent knowsaboutaaBtBohofeleclriett/aatliepar. 
ebaaer. and llie way I bey cnbaBM blgb-lbwa teriinl- 
eal teraia to their mutual myetiBcalina b amnainc lo 



nay I 
bad I 



tbe extrmne- To iiliutrate, an actual ciue in poiai 
be nantioned— an inalanev wliere a certain niaa 
been cawMe r lng the reUtlve nwrita of aeveral 
IbrbdniaiW BMchiae tor hie factory. Some of 
tba Bfaata nad baaa lalktng knowiaiiiy of loea te. edt 
alMHiy, rlia at tauparatar^ 1»tlrii|lfc and other laafr 
tm tehilTa ta tba MttMMMMa aca dyaaioai Tba 

Snicbaeer gatbetad tkM MMM laiiaaa aaaUUaa wee 
aairable quaMtlea, atlglllBg to lllmmlf If tbey were ml, 
tlw agenta woaH not ba*a maaliaaad them s or mm* 
protiably obtaiolnc hittdaa from falkranea rathar tlian 
argnnieni. When the next bldderanimaiaJ aad aakeil 
for an audience, be nroceeileii to twfc «( temperature 
rine. hyMerrein. and like iiialtere. Tbaafliat. Iikawla«k 
at once iiiferreil that theie thing* were noeb lo Im de- 
nirwl III a drnaino. He waa of Qemiao eitmetloD, and 
he coiomuiieil within hininelf. " If Tboiuaa Haeton aad 
Rilijnn liaf hyMtereain in their dynaUHM. ve muat baf 
wnne loo." He auccreiled. Iiowever, in arguing ao trail 
that he eloMed tbe omtroi-i, one of the indiieafnenla 
l>eihgthnr hi- Mboul.t '.vnt,' lo hu flriu and ntlpfllata 
lianicularli iii.ii lo tb<' .Ivonin > to llil thin imler tbeea 
cho-.ll I In- an i-|i-.-|i'l'Mi;il lunoimt of hy-li'ri'i.ln, 

.\:.Mt:i. -.1. iiTi' b'j.l of .-, 1-.-,.. wloi-b vr, in- ll.lTillv 
IT rrliv o; I'Ti'ili'lir.'. bill 1. -ni l 1.1 I IK-Iiliil t.i.-l — 

that ol two bidJcm, one makini; a ptTjjio-iitKiti uu an 
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trou mne^BUtr and IIh* <»«li4<r HnbwiUinK a prim en k 

the wiitim^, arintiutf that hw nubrliiutt wiw (li- Iwwvtvr 
bjr aumt? 44"* |Hjui«(iH. *U»(j lki*r»fur« moiv Hihitlniil ihUv 
l>iiiU. *Hil wa» iit^l p>(«rvt»<l 4»f tmii or ro|»|H»-. muxl Unfft- 
«iL* i>l**ut>' of ixial«rijil t)«*f»' lu wutud lb* lawl, •!«. 

A KtiMl a«,vut will iiiakf [<Uklnff |H>mUoutaf nollOlkie. 
iblvitntik^^'jt uat uf aiMulviLiiU(ev*«. Aud virtuM out vt 
ii»^>K«ic>-, iukI will carry u(T a cHXiirai^ atabiich prlcv, 
wtiili* H ui*n uf nu>i)ii»rrr bus>iu«iai abUity with n bvtt«ir 
itiJu-liliiiF' iLfHl f«ru|MiioiMly nkreful uf what he Mij-*., will 
rail u. ft-rnrv J ht- unlvr. ( !a|HLaliiitj| do not wetu to 
(»>-<*t^ii'- vmriM ia. om4«>rs'«tlT9 opinJolUk They miil« 
bf rliiiiw- ..r thrjr mrv iwlv^nw. Truly said th* 
int'iiE hIi'iu ujiiii rh*f AhhtIcui nublic likfw U» I* 
fuoU*,]. lui l r li.- ( m; i'jilifl iiH-i «»f Hr will iki« in 

VMi h*!- luutK-v rlie fiic't* ani hi^^bly oul«*v^l. 

cvrii u» mitri'iirr-'Mj' ii.i.h. -Aiinrirjin Elc^lrn iim 

I I.K**TRIf STKKKT RAILROADS IN KMU.ANli 

Hkuk i utK tilt* rtriMi of iTfiutt Hritiun h i. c -cii 
iim-M.k' Ml '-r tiucl^wnfij rif any «^iti«M uf ;!i«< If iulKii- 
ual.i-ii- "f (li- V* -ri'l ici tlif uiHf't.T nf -frt'.'t nulr.ia.iv 
A i:r-'iit cUiiiJk't- 1- f.ik.ti^: iihi.-*'. tii.i*>v.-r I'h-'r.- htt* 
r«*»-r-i)tl\ ivi'i't-Arcl lu U>uJij(i u (ratlt* i'Miruiit tirvotwl 
str.-r t rii^i'ii i- und kimlrt-il NubjwtN UiuJfr. 
r ik.ii^*^ .kTf in |in -j-new iti Ibf prliiciiml «'lti«T« tif 
liit^ kiit^iiimu ft-T ihf 4*fit!tb)i^litiitfiir j»f tli»* ini"t im 

ItrxtVfri »yJtt**ltt)L III A -Iir,'*- IiUUll.»T of riw-f . 'tn'm- H|i 

Ii>riiri»^ wrr- « fmttirr "f .v rfinurkabli- umwitit-iir 
wtitt-tl) hu* bi-^'n i)iii«ttly imt irrfwt^iililv t;iMCiui; L-oiitri'l 
«<r tilt' (CoviTrilUi*!!! of xUv f liit*f cilft*M. .aikI luiiy he ile*- 
ncrltM'il »w* " umiiii'lpal worijiJuiu sliat i.-*. liif uwufr 
»hi|» and u(>»'mtio|i by ttn^ timtUfif^jihty <»( riTtu.iii rn 
l«*r|iri*«?» wliii-u iiv rli. I.- v.Ty n*iiir»' inu-.t iifCt'Mi^irjIs 
b« mon? ur Ifb-' in*iiniiiiili>.tl.-. ciicii ilm >(r>»i'C r*ivr»»rtdj;. 

t4!li-|>lioitf«. lu Mtlue iiitrniK-^. tiowever. thlf^ tuiiiiirl 
pal MioialiMU t*xU*nd<f ^>^M>tid IhU filawineattoit. In 
iii'V4>ral L'ltifM ill (ireaC Hntaiu Uie uuiaiulpal eorpofa- 
1tiin>i Imiia d»(!itink-M for warklnfttWI «Ul ffllB 
bHT..U ill oUirm lb<-y iti^-( add upento Ma^MMCit 
iijirit-ra: aiiil Turkish ImtliK, 

Wicbui tbci la^t % riir> tbe^rr ban bwci a wide^ 

i^l»ri»-.ul iLtfitAtiuii ill tfTi'.i' HHtjiina$iuii»t th« nwardiufc 
of ptiblli^ lytiitra^'U ;(> (uri-icn t*o«oi?rnii. Tliia lu^ati 
fikMitl t><>ni partiful^rly aroimrd by tlie briiufinj; 

itv>r lit workni^n froia rh>- riut««>l Suitm u* [wrfortu 

tMibllc iNititract)*. Wi^*» it not fur thv tact thai for tbf 
lint ei|;ht*^ii iiKHittiH UtM>r Ki^ikt«rally Um twii pliMiti 
fill iirnr. with fair ihin of»|M>*iti»Mi would proln 

ably b»vr luailv if-»"lf fVfii nvyTt* iiuiritf^c, Ortalo 
iiidit4lrirB.^>arti«'uliirIv Tlhw r*'Utinif u* innt aiid uti^l. 
arc v*iry biuy ill tirt-ul Kritiiiii Eiow. an there (a aji ac- 
rutiiuLatloit uf u^iL•^^ wht-^li liii>.l to hv puvlpuiivs) 
becaUM' of the r<M.*rDt rinz-WMT*- tt nkt*. It so liap|H*tii) 
that tbi' iiiuvvuinnt ditM>Tilii-tl A^^i'vn fur the "lUiitilL*!- 
]iaJizati<tn " and luipruvfutitsit of •4rr4'l nulruadH uud 
(*M^iL*trtirtH>ii of 4>l«Y!tni- bi;bt pUuita, rtc^. bvcatur 
lu'f tlmfiiicbout ( iri>ut Hritiiiii cotitiMuimraimmiiiy 
with t!i«« lalM>r troiibit'* of Iami year aii<l tlii* Vfiar Iw 
( .tf 'J'Jif r*'-ii(t wii.< tb;kl tin- |lnii>.h [luir^piriuT nrrr* 
wt»ry pUcoii at a tcnuit diiuu|vniitatf(* wb^n it canMi tu 
iiiftkbMC bidhfor tb<»M imhhiimiitrairtjt, aihI thiH Jippht>d 
iHUb t'O prli*>M and ttM* tiuki* in wbii^h tbf> wtirk rotdd 
lt«> dirndl <Hit Soinn umiiiripAlitHw iwiuii] advt'rtiM*- 
UMciU for t^ndfT^ and tfavw ttw> ooptractn Ui tlM> lowwc 
blddem, •wo ihouffh envy wiwp forvlm ttmwfti*. and 
a iiaiobvr ttf Aiovricaa MMiCraAtom and maoafiu'dirvrf 
reaped tli« advantage, Th« 444>ri&aikP at*o ifot a nuui- 
Imt uf oiicracttf for Ht^l rallM. Then (be n^eitatloo 
anifte uiiioiu; tlw worfctiiKUt«u aicaiiutt u'iviiii; ot>iitrart« 
to fureiuu coueeroa, aod preiiarv was orouirht to bear 

II poll tbi* fsuutwiloieii aiul aldcruuBO of la* varkni* 
lauuicitwlicia. 

Nearly twrt yearn n^, tho eocpo ffath iO of Uvrrnnnl 
piirrha»i'd thr MtrMit railraafi sfttaul fbr Aboot t:i.wO,- 
04J0. witii thr intirntioii of nablitJtiltiing olMtrk^Uv for 
horuM, th« d«Uub b«inic Mt to a roaimlti#N» o? th^ 
ooonell. It wa« doc*d««1 b> bnlld aii ^xpfrhiMintal 
Un«; dottbl* track, from th4> oeiui^rof th«> city for a di>t- 
tiUM* of Aboat uIIm. Althi»uKh little was publicly 
add aboat th« uMMr. tb* ooiauitlee wa* ooofroDted 
At tb* OMIMS with the oppoaltkMi to ronJgvk competS- 
tton; 3PMkMfiaml«f tbanoataolifeor the oromot^n 
titlbmtnattflnmutmtn ptonanrnmUf in favor of a 
flMe BaM ftad no llaTor. Th» flnt aiieow of tha op- 
ponanU of Ibnign eotnpaHtkm woa In tha daCaat of tba 
imipuiitioa to ctmpliiy lui Ainrrioaa n|MMrviiiag «ii 

Crt. Bids wera obtaiued for iImI rmlla ffoin a nam- 
r of flrnis in Bncland. th« CnitMl fMm^ and Gur- 
may, Jt wm dtooufarad that tba Boirliab bid* 
nwBSMi froMi Uk lo Wi flMS to 4*.^ p»r ton morv 
thMi tb» ABMrl«M«ad OtnNW bldi^ It mtm otainMd 
Ihftt th«AiMC«aMtUHia«nuuiblds dM ooi UI itw 
ooodlUowaiMttlrMtolMlgliluidiliAM of tb« ndl. 

eouMML 9b«MiRiiMilbMkilMAito iMtnrittl. but 
the dMhirt tmdmtbutdltm tli«t Bnglish rafk 
should b» MUppliad. It taraad ont, howawr, that the 
ISm|ifc»h nmcvTu anblvi the epotract to a Qemun flnu, 
mm mil Um rail* whiuh have been laid on the «xiwri 
menial line, iniit oouiphitod, are marked "Ma*ui in 
UemMHiy." The exeuae tflv^n by the London Ono wa# 
that, owlnff to the aecuwalatloii of ordMv on hand, 
tliey oould not uieei theoontrAct In time with Boffll«b 

Recently the ouuiiuictev lit ehatKe |C>*^ (Mit to a 
tlnu a cv>ulnftet fur (be mils fur au eitousiuii of 
Itie ex|»eriiiieiilal line. The price to b« paid u C7 ll^l 
per lull, Therluiiriuiiu i*xprm»ed Mtiftfartmii that Iht* 
rati* u'uiild Ix- of KiiKii'h itiiuiiifai'ltinr. 

So fur AN tb^' ftn***! <'ur» Ufn* mnoprn^l, the i»iinl<'l 
pal oi»uimttti>^ found that nn KntrliMh flriu mnid turn 
tlutcn nii't Ilk tiirke, and m* they were coiui>elled tu cu 
MljnuL*! for the *'X|**'ririteiitnl CAfM. Abutit lUty have 
bMed purcbiv-eU far. half uf tbeiu euiuiuur fruin the 
riill*-«l StHlf:- iitnl liitlf froiu (#erTimijy, Nciirly nil uf 
thf fli'clrif cNMiie fnun Ibt- l ii.r,-.! M.i:i*> 

1 bAVe iiH^iiiriM with particularit '. frmu t;i-i%r lu nn 
IbHtlty M hetbrr. ill tbr rxtiML»iou r*f i hfi t li i-c ri-' >-t r.-* I 
railruad nysteiu, foreign ruiniMititi-ni wul ti*' itivi(*'<f 
and ac¥M?pte«.l if the bUU wore the I iWr^t [Id- li<-<-r 

I ma iiifuruufd that, uwiute to ih^i proivfT. uf tii<-ir om 
ftitueutd. the rity cduncil wlli iioi ^.-u .»i.niail f.-r am 



contraetor* and tnauufaictureni *boald nndareuud the 
•^ItQKtitMi aa It really eziite, and yet I believe It fit 
worth their wblle to make an atteuipr to wrure Mutxie 
of th«- work, not only lu Liverpool hut in other BritUb 
luuuiclpalitMl. Within Uie next few ymra there will 
beaicreat MarnUlim dolteniHMDt by the munici- 
u^lEiee Of«r bM« Is Mllraad ftod alTCtrir hebt 
iinpruireMimL KlB|^ Hinhnl of EleotrlenI Under- 
takinn alTCl lh« MBMgate enpttal of the eU«tr^al 
eiiiupanlM aMArBrltain aiul Ireland for im bb 
«4^.4-M.l9ll In tlrerpool aUmm horn «S.m,000 to 
i;,tMii.oau will be «t>ecit for etMl mUl ri wilf te n l pinnt, 
" W tfaHN JPHM The 



and car» wtlliin ibe uext 
b'liirtU tif the oouteiupUled 
ift about 100 ntilee. 

A heitt4H] diteuNvioo In „ _ 

K%>tt-iii of trartkyo. The ireneral atntbuMift In etfMigly 
lit favor of eiertrlclty a* afiaioat hotMap gM. OT oil aa 
luollve puwfr. The exptftrjiuoatal tine, joat enmpleted, 
U the overbewi trolley nyntiun. It laaa uiet with tutich 
a|>[H»jliuu fruiu the htait<l|H>tnt Uith of vuthetin and 
of aafelv. The cwluiuiltee whH'h bad tl>e work in 
charire elaiuied that lhe.be*«t experta, but It In the L'nit^l 
Stato* and uu the ('uutiiieni, haVe pronuuiwed tlie 
I'unduit >y»teui a failure, and lbe> nteod thai they 
*ere tlierefore eoiniielled to adofit llie overhead »v»- 
t-ut The prutwbllitim are that the a%-erhead trutley 
win be ui»e«l in the exteiutiunx. but that the work wiJi 
Ih* Mtore arcl»4ti<r and lighter tlinn tluit of the expc^' 
iLiriitrtI liiif In tbiH oonnertton, it bi intenwtlnK to 
11 .i^-rlia^ (he L-it> toUDcll of ManrhMiter bait formally 
a-Jupt*^! the ui erlieiwi trvltev MVitterD ae oppowd to the 
rmi'lui'. flVifeiu f-ir T lie reoMMl, a» ([I veo. ttm'' Uiv.'htlifa- 
!i•.m^ a*. New >i.rk. \Va*hluicton, and H.xlf nimr*' bad 
)l<*mo!-»,trate.l ihiit the former «y»leiu ilie cbe*,j,*er 
iiii.l I.I. in- lui.:.; 1 ili_c In ■■iiryii.i^ idivHlral CM>udttluj;ix. 
'I'.i- r-. ,K'r [i iT. vriil !>>'leiuii prt>]M)eed whteli 

u 1*. rla-inv)t, are j>.^> i'hi>^«i|i tlje trolley iiv»teiu and 
Mufe a« the onnilNit *>>ti>tit, wnbunt the (tisad vantage* 
of either, I'artit^nlar tMimueiMlatlofi in i;ivea to a new 



mirfaoe c<fmtw^ -v«f*'iii, ili 
Tl»urii|'-Mi. ">r KiuNt'iirv ' 
and Mr Mil^ Walker' - 
ba* b»^i. tni-'l in l^it|.|(>i 

1>roved wirei-^ful A rorr 
>ally PorrE inuK ilrrwr-'N— : 

"In lh».' n:K»>)wiiy ln-r^c 

row of tm>ii/t- --t [Jilt, u niol 
Tiko iftUiU ar- ..It. ml 
flrutly»<re»t'«Klnv*(i iiiiii 
fi»ol Mitiare Tli»'V ar*- nui 
but »il«rbtly aboM- U\ 



[K.:tit» .if 
I iiu'lw* Jti iIiaint't<T .til 
.'I t>|.M-k i.r (•..tirrcte all 
la fit nil .--tii^iiu-iiiKM ail 
^-^-tit-riil U•\^^l■.f tiif nwi 
itll t bev i-oiiif ni ei mlae'; 
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a pie<"*- "f iruii charKed with tlhf mrr-i 
the >kiit^' uinlernmlb like car loueti'-- .^-imi. n I'nuiiet- 
tion w](h ibe iiiajti i.** nvtabliflieO nti'l I iiiDrneii*. tlir 
■conta^'t is withdrawn I In- stud t* at;a:ii 'ileii';!.' Thii> 
'the^kate uiji|rrne.\Ch Ihe r^r is Iln* iiieduiiii i if <^iiiiuni 
nicatintE 'br i-urrerit the i-ln-tni' niutttr. wbinlk u the 
one lUtiially iiili>]>t»^l f'lr nvtrhi-ad traction; an<l the 
kkate niu"*: aIw.**,-. tuMch one -Uhl before it leave* the 
other tit luami-alti a ^^^ntinutHii*' Hiipply nf iMirreiiT. 

"The i»i|vjiiir i„-^. .-I.^irned for rbj« »y-leiri art-- Th.- 
euliiulete Hafety of the p«ihtlc, an the btudii are abrM> 
luleft* hanuletet after the e4ir bai« pa*wed over thetu, 
careful pntviHiuii heinic UMide in ra^e, Ibruuirb Muue 
accideul. the current nhoutd remain ou ; lite vlitdn give 
iMi trouble at cruviiiKH. av t>ne itu^i « til nerve fur twu 
line* of tramway: ihey art- ; '" ' ' ' i u»ubiteid jmj ax to 
reniBt wet, Miow, fru»t, tmnii , ih l t nK-; m> iuirrntp 
tioii can take plaee uwinf; t>> the HtiitlN beint; eoVAml 
by uiiid or water, and ol]*trurtM>nit iiucb a* stone or 
wool) are pcndind anide bv the ikate nf the Crmw mr. 
In caM> of mtsJkap, a few minute* »ufSi«fe be* unaerew th^ 
■tod aod replaoe with a new ore. It will be wen that 
ibe Thonipeon Walker avMeiu arolda all the dlHidvan 
tA4Cv« of tike conduit nyfit'euL, a» well m the unaijcbtly 
efTM7i of uvtffhe&d wlreti, tbe iitudt t>elo|[ iK3arrel> uo- 
lieeable at atL" 

A Kriiuih miu[MUky baa iuat wade an offer to thr 
Loiiduu county oouacHI lo plaee a doaeo gae-propelled 
Htreel cam ou the 9aoth Xoudon linea. at Ite own ex 
peoaa. with the ob>aet of provln|| that ipaa can are 
more efledaot and more eeonouiioiu than elaetric care. 
lATfe elaiiaa are made for tbe im motor (which la a 
tiemian loveotlo^ with BnilMi laproviflBWAUi^; bat 
a Uverpool loJiiMpiil vMtfwIw if tofntlgrtrt It 
infomuine that II 0 ter lniNtor to tb* tmriMttddce- 
trle trolley ayeteia. 

Id London proper, owb^p to tbe nwiowAMe of tbe 
atreeca^ aurfaee alreet rallnMUt* arew far the woat part, 
iuapraetieahic'— at any rate in the oldar dlstrietsof that 
eity. There are two atjiler>;rrt>uud railway aratama in 
London— the Ifetropobtau and tbe Uetropofitan Di»- 
trict— both lUiaff ateaoL There is now approechinir 
eompteliou n third nndervroand mtlway, but elcr 
trirfty will be the motive power, and It u t^atify Inu t«> 
Mate tliat mo«t of the ewctrl« plant la of Aineriicai!) 
luake. Tbeiw wm foomtty ordered from Atuerioa 
Qftv p ai t eeofBr cimitcm for the nae of underirroand 
railwa^-a I& iMdML The IdMUtou Tttue* ffivcw tbe 
fullowiiig ' ™ *■ anbtUitutiou of eleclri 

fily fur afteau on the two old andergronud railway 
*yit<finMi i 

" The direetorw of the Metropolltao and KatropDlltau 
niatrlet railway ouiupaniM have decided to nouertake 
at their Joiul oust a i»er>e« uf experliuents nnor to the 
Intruductluu of electric traction uu Ibe Inner Circle 
HiMw. For thin purfKHM*. it In tirnfiaiind to lay down be- 
tween EjltV* (Nnirt ami llvn Street. Ken«ini:tun. an 
electric iuttlallatioD adMiuati^ (or tbe bauhnff n( a fmin 
which »ha)l be fully a* hpAvy an tlHx^e now runnlKu: At 
the buftient tlniM of the day (mi rbe Uetn>i*olltJiii liiiil 
way. Thl« neetiun of the eointiaiiy'* Hue b-w bt-eii 
cbriM»u for two MtNpeial re«»unH : rintt, brcause Hm? 
or»}!i;iHr\ ht_'rv.c*- llii're<i[i is i^nl rret|iieut its that on 
itii . Aiid. Ill the .-«rc4'Ml iilaw, Ix^nuM* it 
uie ^te<•p fcTfli-l lent* — an aliarp aa 1 in 4^1 - 
[.able thr new eioctrM o«teot lo b* teet^l 

^--■v.■^e^r iH :1 itlon* tb"" " 



uieutal work Iiad brvu let, and It will be«-ifvuti»J kiRh 
with under the direetiou of Sir John Wi>ir« Itarrr, tit. 
eniiftulting eiiirineer to the HrtroftobtAii i^nun 
with wikom i» ajuocialtnl Mr, W. H. rreeee. the 
neer in ebief uid electrician to tlwt cv-iwral ptxt ofln 

" In the tint iniitajtee, tbe gen^ratiutf (itatiob. trt^M 
on land t>ek*n(cinfr to th« MetroDoUtan Dittriot RniUHr 
Couifkaiiy, at Kartv t.'<iart. will, in all rv*p*rt4 *ittot 
foondatluufl for Iwllen and ilynaiuiw, be teiapot^k 
character. Two ronduotorfi are to be laid panillvl 
twoeu each uf the linen of tike (ivrtuanent «ay brtwM 
fiarl'a Court and Higit BtreeU Kanaliiflon. ani ih^ 
will be penaaneBlly nvaUable wImd the claatftetnS 
la iDtrodneed oenemlly on tbe two ralHrnye. TJie«n»- 
triMton bnve oeen hMtnicM lo bulM for tbt poinMi 
of tkw cmrlutnte two hmMom^ eo dni«nad aa 
port of tfie Mnuanent plaM. and iIm train oifd win bt 
alnUlar lo Inoae now runninit orar the Inner Clnti. b 
i« eipficted that the prvpamtiona tor thla Inipuruat toil 
will be ooinpleted dnrus tbe euurner of next raar/ 

1 ) wins to tbo tBoroow vohiiM of tmffle, tU tkotf 
undertakhlBWill pfObaMf bo tbol MMMit «ntvpriM«( 
any kind to the noHd !■ whfalh ilMHiiiUy la tb» mM%r 
|M>wer. 

Ti>e extraofdlnofT MnHmnHm ia Inghod latbewr 
of eleetncity extendi in A •tflTfliniMr dirvctlon t^i^ 
that ouUiowl above. There in a acbenie nitdfr ««y 1<r 
connecting Uverpocd with tlie luaimfartunui; toirt.. 
within a radio* of 17 wilei^ by htcht HulMiriiaci eWtnc 
»tre«4 railmada. wblrb in the dnyttuje wilt cnrrr p«u^ 
Ifi'r* and at iiiuht will carry freight, Blectrfc 
FHiwer will nlmo be fupplted to tbe (owciil Thrr*- »_i 
tie a hutce MaTlon at ot. Uetcbiu Tbe coinpanv db. i 
cnpital of $ri.iKHl,0V4>. There are aJwo ur^uilijiixit 
»prini;in^ up for the eneouragement of the uaa of «k« 
irn if > , ll(t^all^ pLs. and oilaamutlM Mrerlor tal^ 

r'r[HMjl, Novenibrr 1^08. 
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iK<UiR,\PHH' iJiSTHlHl'TI* 'N 
VKHTKltUATA.' 



MK THK 



distrihulKHi '»[ th-i -^iiiLiiiiil 
i:i.ire i-irf liiif't'i'ihtr'l lit Th« 
tiin.iiu'U tlie hi-li.ry -J rt„ 
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i>lilfr Jii;il ui'uW* 
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ij I. i_ r*-^ to put duwu thf "lliu I'f 

I L ' n ,, . i-r ><f rill- ex|wrun«ut4. aiiJ the- • 
ii.«l iMi_ Ai j Mit any interruption uf th*- 
III l-M-"iu'iii\,' r raJlir. fur eiirh: ■ <t it-ti u>onth>< 
l-ili;.' 'leiii;)ij».tTati- tbe prJLCtI 



n .■.•ri._.d -iillh I 

mureot ibe work wlwre it can poiwlbly be duu« iUicabUlty uf Uke ufiutUpUt thertiaft^r tu be Uilroducetl 



nih-r fortnB for eupremarr 
iriiiJK ** ftH" ♦*xi*?'riiee Tlw 
■e C'Mt)tJIIUur> \M-\Ui: *.:llMi.jfI 
\iv til.' j«rfvHtir«T aii)iun.l> . utKl in the nauir way, wlsw 
nf nilJUtrV LS <'pe!i<-.i up ftif »i>t 
cy will iri.iuedljilely »pri'ud out Jtyl 
itt'rir-\ III ^,-t nwav froin tht> titt»*f 
.iv>.I t'.-.iJi^jleAl huiury -,t thi-enrih 
- ;inv M-rri<m uf larnl wn-- r I \*.»(iVt< f!*- 
irf:i'3«' '.<-T any •ur.vA r^lain! ^.n.- iurrea*Hj li> 
in-itig rai^<'<l lir^her in tbe wat4«r an il n Jiirv'-r area iuj>V 
habitable t-y I lie iitiuiul)!. lliey immediately apre«di:iji 
to orrupy I hi' ip'w iirea ; and, of cuume, whertterfcuy 
dUlerenc*- in - lin.iitf or Mirn>tindiii^ wan foutxl. thif 
bnil ftfwfT' i-1 I'll It"' ,Mlll:l.^j they differed in acccn! 
aiH*eutih tlwir r-iir.-><iiriihiit;v Dom wtriie new kiiiil <>t 
vei;etable leruwth ai>f*ear on miiii« nf the new land, thf 
auiiualh iiniucdlaleiy titK^oiiie adapted to feedinjc oii 
this, aikd it prmlucee at outre various tntMbflcntiiinr in 
their Jaws^ Cbuiale, tbe heat uf the »Uli. el(««* *>'■ 
luoikture, all afTect Ibe eolur of aiiiuialiL An ainita:. 
IMunint; fn>in a very but, arid district, and laktuie 
rmiidence in a hutuiil, well shaded country, u, in ttir 
ooume of thoa»ands of getkerHtiutiM, iuflueiio^J bt Itin 
chonire of enrironinent and nnwrnt* a very differrtil c- 
nrall«Hi. Mnmupial iiuiinmals, like the kantcanmaiiJ 
ULKKw^iiii. rpj»re**nt, withone exception. the low«t «r>r 
uf tbe UMiinui&ha, and were once very widely diitribat^ 
over the land are«ii of tbe world, ti^olngleal evid«in- 
i»eeiuii lo fbuw that nt tbe time the UMtn-iipiai* «en> 
luual widely distributed and UMMt abuudaiil. th»> pn» 
eut eoniiikent uf Australia waa connected with A'^a by 
a »erie» uf iclaudk- The eamlvuroini and hotted iu«n 
lual* luul not been arolved, ao that the luiTHUpfab 
apread over all the available land, and., i.ub»eqlie[itly> 
tnrooffh tcoolofrl'^ cbanirvw. Auatraha became 
rated a» at prwent. In the largv land meaaaa of 5urtk 
Aiuertoa, Europe^ Aela, ojtd part of Afrloa. tba rvolu- 
tioo of uuuDBola went on, and tbe higher typM *^ 
there gnuloaJly pn>duoed, and in tbe eonraeof twce- 
tlrely extennlnnted tbe wenher natenplaliL wbo verv 
not able to defend Ihenealvnk In tbeauiaU oootiDaat 
of Aoatmlte, that eeemtd to be exactly eultcd to tke 
Ufo of tbo iwmnplaK tJivy oontlnoed to inereaM eilb 
o»t our ■Mtorlnf chnnge^ «nd none of tbe hl^Mr iM 
of the ooDtlnenle of tbe north were able to g»t tato 
that < 
that t 

Autitmha (lo the< 

the Ikrenelit day. 

<»f coume. tbe varied HMMd 4^ Al«traUaV« 
cave opfHirtuuity for AllaortlOf Mdmal lifetofl_ 

; There iu« aouw manmplalB recanbllng agnlrr ehnw i* 
doipi, othera raarmbllng nwlee, and Miuoat allljj^tMfl 

. niainnsahan life that have been developed lo the ovrn 

' from a niucrh hlffber fitcwk htive been developed fnmt 
thhold iimrgnplal f<tocX exlitlutc In Auitmb*. loAor 

I (ralia. tOiH, we And variouii k'n>ut» of bird*. eiMli aalbr 
euiuii and casMOwnrieH, represenltug duo uf tba pniDt- 
tive ^ruupii ttill i>cniiiitin(; in South AmeHc* oimI I" 
Africa. tJeolugy uidicatesi that South AntcHca waiako 
M>parAtp«l and iiubMMiuently ji-iii>^l uirain by tb t j*W 
niuft of Panama, ko It n- pr<iimhlt' rhx Aiuen«an4rftM 
lientlMted in Hoiitb America during tbe time ItOW <*} 
'vfT from tbe uurtlL, and tlmt ia tbefanaoam nNim 

a few species of tbe»e (wCrioh-UlM Widft iB HieBMll* 

American conlineni to day. 

That will !ihi.>w, in a fr»-nL*raI way, flu' luantKTR ill 
which tbrv.' vanouK t-mnjirt i,( aiiiiiuils fito'erd «>• 
another tn Ih.t .arthV hih:iir\ ; ;uk1 u. .a'.*h a l(m«*» 
Australia wi> liu. I muii> n' th.'^t^ old formii per*i»'.i«(r- 
Fowtll n(t*^-lineii- ►hurt tliM\ were oooe abimdHUl wl 
over the lan<N f.it lher iiurth. wlnTe t!f v hu»"e bteu 
-iii..'-.-e.]e-Mix .irh.T tui.re Inu-hlv .1-. - ! at.i-ii!.l«. 

Tne L'h»cia..'i.L-.'h Mc^'urrrni fur h.i. k :. i , -r.-rj - 
ix'fore the advent of otir present tunus ut aaiiiLkui Ui>t>« 
t be oarth, hut at a timo wlwrn th« MWth waa wellpyj^ 
Uted with mamiunla and binU and other nuonml m 



■Hr ■HWruU chnnge^ «nd none of tbe hi gM tWi 
be ooDtlnenle of tbe north were able to n^t bto 
I eoantry. o«lBff to Ibo ommttoo br * 
I the luarauptellMlopiMM to llw mjiOiiiilti 
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I Imto Ift MfaMidttBa^ Pirtor to Ih* 

fllMtelcpoebUwlCBptMlafftor llu cvuth ww hot to 
peliki vary noeh rurtbir •orth tluui it la lo*da]r» w 
tnU mMiu of larft >ii 1 iB«h> vnch u tb* munntoth 
and milimd fomM. oeear awfty on In th? Arcil« ■vfrionit, 
0uib«dd«d in th* lev, And vArfcKi* fuMiI refoftlos thow 
thftt iiU]Bb«r« of iropteftl anliual» nui#r«Hl far uortU in 
Mioot «allr»lv too oold now for tbew Co lohabU. 
Wim tbm wtkOM oortbern portion or tb« north was en- 
bedded la these Joe «ap« all thcM auiuiala wm oatn* 
nUly driven to Um Bouth. A* tho un> aniJ the cM>]d 
leuipfrmtwie ineraaMd. tbtf auiiaal* grailuaJly crowdnd 
ilowD toward the tropica, and. throuirh tha ctrowdiii^, 
lh<< wiT«kvr fonnii became mxtfnamikU^d. Wh^n th« ic« 
Ix^fran to tnalt and rvtmatod towaril th« North Pok>. 
vn.rl(Ht» of thmi fonuii uprBut northwarxl ajnUn to 
cKvupv th« lai^U *.\t-%x trer« fivt* froiu t\i>^ Il-m atm a^Eaiu 
matte )ulbft<a^•l•• TtuH. ot coor»e. ciiu-e'l lirfut rhatiKM 
til th<* disfrii'Ud'iii ..f HiumaU. Bt^idcH tlie eKtertiiina- 
ttoii iji vKfLouf kiiiiiti of utiitunlA, it KlTtH.'t«d tlie jicUitil 
hnVula*. t-if M»riu(H ulhe^ni. t'ur iu»Ui»u>e, Home of (hi* 
ruMuiiiia::* I hut furcuf rly 1 jve%l Tht tiurlh atid v»f re 
<i ri r:i ' .1 1 1;-" iir ■ h ^■ ' li ir.^ ..u"'- N'jbtM'll ilt'ri 1 1 v. u-li«'n 
t'f \.-r r.'t ri'.-iti'il r liT' u 1^; I*. ili> ■! 1 : r i--, fi.lfowiiil tho icr 
iiiii-t h woTil t*i t«(.u>-w. li.rri* iifAr ihrol*! hjkbttAt l tfrtlwr*. 
tuiwHTftr. aM>«tniU'd thi^ ulajkfi o4 mountain* and In- 
hAhltftt iiitrti !>4>nk>4 to cake advnntAcr« of tite lower 
T«>ihneratur«ii, Arunud th** *niiihin'- .if tti*- ntonntftiiirt 
w* Aud to-day j-teri>ecaa[ ic*^ h'i ' -M'-* -H'-li if 'ii;'.! 
Ilk the Arctic retck>n at »f.H l-r-^- -i > f tl '- 

r<*atum of the variouit b^rd^ llmt >ai? fiijd ti( ihi* ^UIUIu^L 
of theM) 0uow-«appe 1 iuuuDlaiiu> wrrv oniiriiu^Uy 
drivvn Nouth by (his tclurtal iqspp, aiid th«n. iauU^oid of 
rrtrratiDg- nortnward, Uioy iLM>e>ndfMl thft luoiintaint to 
find the tPiu|»rratDra bt'ct Niiit^til ru thtHr habUfl of 
life*. AiuonfT aJI th* moniitam clLAiiift whtrh he within 
n>gion affAftod hy i>if ixiritKl we Unit the 

faiumAt till' ».iiii;n,it I t ,.■ iijCAfn enttrety different 

from thiit rhe b'i i ii r i o .-mifrary. In lUotiiitaJiM 
tnr tvirhhi th-> lrri|iii'>i— ' -i MHirhwj^^d to tw ma- 
t-r ^,1^ Mtf^t*Hl by t4ip UM1-I .1 i"-rM_.(l— «f nud Ihiit 
( h- Ill ilr' iiihabitiut; til !' N I : ■ 1 1[ ' tie tm-uiilaiUM were, 
m^-vfrllie t^H-. clu-w-l \ tl':*'d to ttioiw at the bjVM*, 

atid du ii'it r-[ ''-I 'ii UlT^-n ut forms an in tlu; luuuu 
liLiu-'i of the lr-iui'fr;ilt^ rr'^'i'Cts. 

Au4>tlacr idtcri'ntiii;^ ^^iituro of ihfi glacial Rjje wa* 
IIk! orifctu of bird [uii;rAtt>m. Pr>-'vi-iii(- to that t|m»' 
their* waji probably no ri^l^iljtr rorrh and M>iuh iDOve- 
i»»*nt fjf tho bird* all ov^-r the world. In the tropUtal 
l»ArtA of the country to-day the bird* ivever travel any 
fef^*t dUtancw from their birthptaM. Of courtte. then? 
in a certain mltrmtlon durinfc tli« dry wmuou to a mw- 
lion of the ctujiitry wbvrv Ih* food supi^ly la more 
abnridaut — luure aa irregular wandering than a 
n^^ular tniipratiuu ; but lu tlie t«mperaltt readoiu tbe 
luajority of them Jeave um uu tbe approach of winter 
and rr-tum on tbe apiMxiach uf upring. 

t)n UlantU that bare btM'n at nne tUwp^ rnnnrHrd 
with the mainland, as AnKiralla. th« faunn <>r to day, 
althouifh they mar h» (luite dlfterent from ttir»^<>r 
th« u«w-by luainfand. liare evidently beeti dettv^d 
ffuiu ttie foruw found In a fowll coiidlTlun on the uialn- 
IaiuI : aud nut infrtHpiently »<-im« few (onus that otill 
DofabC oo the uiaitil&iid wcrv wry aUiudani uu lh«> 
laluid. In tb« oaae of InUndft whteii never did w^nnwt 
with the adjaeeat tuatnland <Kueli ae c<aral Ulamb aud 
vote&nic UlaudK, which have been tuddeuly raiiwd from 
the ocejui wittiout auy laud vonuecttou between them 
and the nnarest coDtinenll. we find there either no 
hlffhirr hfo at all or else uiodiflod rxamplen of foraiK of 
anlinaU which are found abundantly on the luljarwnt 
OjurlnentJt. Tlw flmt form of Ufa to appear on th«i rol 
eanlc iHland*. apart from (b» marlae aninuik will be 
I he vevff table growth. varloiM eoedi wasbH by the oce<an 
currents, »tranded on tb« bee«h mml soon Caking root. 
devflupiiiKa dora aluwat tdeotlflAl wUh UmA Oft the 
near by coiitiueut'fl Rhores^ la Itlft MM flf ■ teylMfHUli 
their eg^ are carried in treoe or Iftftli «f tmtm thftt 
vaabed aboat in tbe oeeaa eorMnu. £ 



Stnitfeloaay. oil tbobtodi «f the flonrfwieh Utand* 
ItftVO Setn developed wt^ Ife* Mil ni«tul« «hAn«d at 
tba and. Kvery one of Aft liadwlen Ulaod htrda Is 
charaetarlzed by a greater AT llM devetoprnvot of that 
bill : that In, all rie«pt ooa hftwk, OlMl AO owl. mad * 
few water blrdu ; all tho anwll aoiig blrda. Jdal why 
thU development HhouU bavaocenrrvd ft iafupoMilile; 
of ooan*. to nay, Th«f« SoiMlwleh Inland birds Mhow 
fvry oleorly that they luive be^n dei'elopad from tha 

Sronp of boiiey->iiick*«n^ or alll«d faiiiily found hi tha 
landa to tbe uortbett»t of Atlstrollo. Oolof OCfOeetho 
Panfle in that direction. w« And thai thu limp of 
Ulands rvacha &ltuu9t up to Ibo fioodwieh Maildik 
althoiigii rather more iaolated than ooy Of ibo others. 

I have eonc orer muie of tha prinoipol leota that 
have tpndMl to modify tlwt dMrimitlon of Hf« on tho 
earth dnrlu^ iHUt tc^l'^lfic-al time. >'ow we have to 
wuftidiT rlif iir(»«ent dlotrlhiitlon of animalH re^nttinj; 
fnnti I i(HMj varlouft oaasca ; and, aho. to oooa^er the 
preneiir cafijco wbtth ftwftt wofk lo effcot th« djitribu 
t)<.n u( (tuiiftftliftBa to mnm wtetloM la their tana 

iiiid <.>ilLir. 

I hiivf ulrr-fi'lr tut 
tw-ini-: ii. h ■■ 1 .ir.--.-. .--i 
reiftoii of I ;if m irt Is 4j 
uialn Mt'.-^ln>rii» -th*- 
AnttitaU luttiiiti^l T< 
rcndtly fotiiid 'i 
Hiiiuialtt living; ijul.v 
tvfT fniiii iiri*" aiio^fir 



Vb« tropica of tlw old worM oorrvepond lo the Awtrl* 

'ItaiMlajft Uountaiiu, which ftonn o Unit 
gh «levat«Hl pkteoo, eotrophig Hiberlft 
n imrl of Avia and cnlniinatlDfr on tho 
Uiroabiya ranice : ami then the eonlh* 



tlmei nn largo troee wa find small reptilee Bildiittuiimie 
traaoportod firom tho mainlaod, miioeiolhr If tho dio- 
toiioo he noi too grant, la tbo oho of hMt, whleb 
nrorotbor inoro Hkoly to bo ftMwdttMUi aftbtrmoi* 
ttioloorroptllea, tbay of ooont have bfOB btown tbefo 

af tbo etona. While it (« geoorally euppoeed that 
idkbAflog tbo power of flight, fly overaoooalderable 
waftarftm withoot any particalor iDouoTenleiiee, tbey 
ai» flweaoff leu noldent and do iMt Ay abont very far 
f^nai TbAIWMflnliin Wrthjrlagr 

Ita ttaWael bdln lelandawo Ind a peeolfar «pecle« 
of Iriod m aoofffy evory Uand ; oltbotigfa, on t}w Mtries 

Ol aOBlUar ielanda (the tmmt AotillMl. one uland i» 
WtMn BUt of tho novt one^ wIthUi easy nuigp for 
ll^t. or morso tbo migratory bird* of North America 
llr liiait wbola dtstaoce, rMwwIng from one of theae 
leiaiMle to the oeit ; hot in tbo ease of tbo reeftdeot, 
tropieal btrde breoAlqg thM> Ibiqr iMtoto etrtatlyoo 
tbe hiaod on wblohUMy balaagiiM my mnlr Muve 

from one to the other. 

iiome of the mucit Intereiitlntr of tbexe jNolated iiiland* 
are tbe Sandwich l»laudit, Tu th« Pariilc. aiMl thi- 
tialapa^oH, on the niirth«'eMt«rn roaAt of South America- 
In the naNo id thi? iinlApaKnA. t!k« loofit reiiuirkHbIn 
animal u the ^lant tortiJinA. It jc hard to tell Ita orltrln- 
Tl»ere ttelnti no aulukAU of any kind developed ort thf>^i> 
island's to kill o<T tbeee tortoL«««. (hey have bad >^-c 
celleut opportunity to derelup to a very lur;,'-- -i^- 
witboni eodauifHrtTjj? (h^-ir Ufe ; Wf flnd '.hriu £l;rfe 
(«■«'[ I'jiiir Hud f'»-^t lui' 1 i\ ti.\:f 'i ik'i: . "i-"! "'I ■'■T-'li I ■III' 
of tbe Oaiapatf'*' "> >■ I'.fhi n Ii::'" iIiT-t.-i ■ v .-i-ry. \t 
(- (y^iiiparaiivi-lv ii "uwili a..jitlrr, tiu».i!.i; jf.s-.HiEit nt f lit' 
> -r-.'v KilV" 1 vi .| I urrc . hut th*> dil7f>r<>n>**** w."^ fti-ij 
•hi* i-(.rI.i>- < nl nirh it-laud hlio.v tJUil rh^-v hiivf 
ii-r Ih'.'u iiiittriimtt^l frtm mn* mland tn rhf^ nth'-r tt> 
.■, i_. u-fiit ^'itent. 

[■I : • .<■ ■'ir'.l»uf the <iHlaimir'>*'. thn cn.iM 1 1- n r.- ■ :i m. I 
fijlirely dlfTt^reot from tIm>*h fi.HMl mnxlif-nf -l-' n 
the world. They brar i\ Mlij^-ht rv'-eiuM.mt.'L' to ilju-r 
in South Aiiifriira i:rt.»«*or«kK!-, hut difrerrn.?*' in 

rliinate and (f*>A haK df velufwsl nn ruirvly djfTrreijt 
typff of bif.l aiid thrM- birds h;ii \ ,rv'.. \\]fwa friii;i "ii*- 
Inland [■:> Ihr -:)t;u*r , »o that iu iL^ui . t nil the*** i»laii.t» 
rtud *Titir('ly <lilTer«ijt bird>». rarh ularid linrinij; ji 
p. r i.i .r .'ii.-ii; .^Ithouffh all are cloa^jy al.ivMl 

i;u rtif ^11,1 1' : ff-|<^h Isuuidn there artp nn reptiles at ftU, 
utv luamiiiHlN. and to^day. p^rliajw, imi trn** bird - li'ir 
»ou>e fifty yt-an- it4ri> tli^-r*- ■^•■r-'>\n r- n, ti n ■ n ^i-r 1 1' : ir, I h, 
and. like thuM* <.'( tlit- *fiiljipju:„-*, Uic-> wt-rt- uUii^;t;:h'.-r 
pMuUar, different fro«a ttioee (oaad anywhere eleo. 



nticnr.] Australia a* very p«-yiiIiAr 
•lr.lv t'V ni*r»ii]|.iak , (mt rht* -r*' 
.4.'. I tli.< Un.N.f tti.-.'iirth li.f.r rw-. 
>a>-t»^rn Aji.i th»- »*i'>t»'rij fiirit.ti.ii* 
iif** In tltp I'liid rf|;>iiii(* <-jiri Vrt \ 
■I lM»th 'd thenf mtiTitiKrir^. uliU'r- 
lii the trutM'-'n ,-%fe rr»-<i:u*iif "y 

It UMUJil be illi|H)r^i^lU• f-if tlnMli 
to tnivei froui the fiulberri pari i.f America and ancintl 
by land into Iropir.il Asra <yr Afrit-iL, bef,»ii»f it i» uu- 
poMible for ihci:i to livr* in thr- Ari';i\-' ri*>rii m.'* . «*» th.it 
we find a gri-nt tintiih.T of >j>i>c;i-»* aiii:ijul«. horh 
hiri'.fc aii«! niatninaJR, in itr-rthfru K[]ri>p.'- aii«! ij-Tttic'ii 
A iiierira thAt ar»' v.TV fclinAar. Tht-y iiiJtyii :t t>.' t iJirrjy 
the fc-siiiit* >-pv^-l»'V they iiiay i>c {'lo>f va^lefl^-* nf h[u ■r-u-* 
or may he dlNtlnrt *f»eejt'M. Init lieU.nt'iti^; In t lie 

All over thtf norflieni p,ir^ of Aifi'-rlc'i nrr \^»r;uijh 
»(>oi(ed thru»he«, t-uch aw imr hcriiiit fhr'ii-h, the wim>( 
rt-ibiii; brown-hacrkeil ihrunh«-f<, w lutf hre.A^i n 

piund blark tpotM. All over nnrthrrii iCtir>j|it-*' and 
Ania am rery closely aHi«-ii thrii>h<'<', of wlii-:'h thi- 
Kiiglinh song iiparr*»w is (h.- 'yi^^ Thi y aw of ;h»-- 
>air.t' (p(»fii'rnr**«>lr.rattr.n, vrirh wtiit.> hTi'.»>iih and Itlark 
^iM-jfn, In rh-»-4LHe of rhe nhore tnrijx. wlrrlt n^tiahir 

tfie f«nil>er>tte ret'innH of lioth -j.h-* of tl..- Arl;Oitir imd 

which t(y '^>aietitiieti along the Aretie »t»ni>*, wt? lind a 
"hicht djfTerentiation, but lv«t( than in tbe tbrtuhee. 
Kxamine ;he common hf-rrluK eull of our ei.»anC and tbe 
herriuK gull of t£uru(M- : the American bird in larger, 
with a slijrht diirerrnce In difTuvton of rolur. Our 
grizzly tM>ar is alniist exactly like tbe laryre IwHtr in the 
north of Kun>pe ; but the ■Kulls and hair differentiate 
them into distinrt varietieii, if not the mime speciaa ; 
and almoat all our eouimon aninmls of Xarth Amarlna 
tnay be neparatinl an dwt^DOt varietMn fwno thp •pi***)^* 
i-r i^nrthern Kiiro|te, although la onrown country r*- 
• ■•Knice tbem a« txfiug quite elmller 

Anh>n)r the tn>pkral animals of America aud the Old 
World, tnen* in not a single bumuiiiic bird found in 
tbe work! outude of -SoutJi AiiicTira and the trupieal 
(Htrtlon* of North Auii-rleji. with the eireptiori of one 
or l«-o wlileh Htm^TR^e north«ar\l an far <*aiiiula. one 
atonic ttuf Paeific LM_ia»t. and our mnmion tiummiui: 
bird in tbe ICiut ; hut tlu*y have evidently lireu derived 
from tbe tmplcsal »tuck an tl>e headquarters of the 
family. In Afrina and Asia there are no humming 
binU'whntever. In tropieal Asserica wn And tonrana, 
a peculiar faindv of bifda with lummw bills, generally 
with Kaw Mhai»ed ^Ifiae wbero tbo nuuuliblpai mcne 
gether. There ^ not a sjngl* tooftan fo4ind anywhere 
outside of 8onth America aiwt southern Mexie«j. On 
the other hand, we And in tropical Aioerica a family of 
latge-btUed btrdd of different habits and difTerent 
•haped blJls, known as (he hombilb : llM*y are entirely 
reetrieted to Africa aud tmpical Ania, and aiao tbe star- 
ling. They are found novhere but in tlie old world, ao 
that wa ean at oneaeeparate out thia group of anliaab 
which are found in tho lauporato rtgiou^tbo tout* 
permte ngloo eompriet^g tho noctbeni part* of both 
the wtorn and woeteni ag p tbunt h to OM wtioa, 
and tba tropieal regtoMflrtbfta Mtwii ■oa —■t iu — 
twodlNhMlaeflttaM. 

TTni^rtMlftt ihSy to dblilli IwiNVMv «• And that 
thero are tomal mora diiltoet anaa than to tbo tropi- 
eal |mHs of the eaotem and we ot e r n oontlnenta. Jtut 
aronud abixu the North Polo, aa far down ai tbo barren 
land, ej[t4>ndiQg down to tho northern limit of the troe, 
we hare the walrun, polar bear and musk-ox ;>nd. among 
birds, the Icoland faloon. rhe snow hunting, and m»n» 
of tbe oortbern red-poll, at«o the wax-wing We tUid 
tboee Mrdi and aalnab nowhere south or rh^ Arrde 
Ooean. eioepC to oooaoloonl migrations m estrerueiy 
Oold weather. Below tho Arctic n-iflon. oovxrih^ the 
north tmoperate region both of Euroiw and Asia, we 
Qiid what IS known aa the North American Temperate 
R4*aluu That extends as far aoulb as the inothenu of 
«ti Fahrnnbelt. Bi'low that we have in Ameriea, wliat 
Is kimwn a« the American Tmpiejil Rejiliu. The North 
Ainerlean Temperate Reahn is chararterixed bv n i^pe 
ele» of crow" . Hinoii^- anlmatii, the inajortiy uf tVi*. .'<>iii 
Mion kinds of (]»-Hr : lite l aribou or relndt-vr : the ..ik— 
Ihe viui^i r:nj'!>riry <>t tli- tme deer with iHrriiatient 

' hn-ri-. T-;-'ii 'III-. A rj>-ti.-.i-i Tropi<'aI Kealiu i? rharac- 
Mtit.- i Ii iii.i:ii:;ir 'lirils, ti:e lourarid, the Caijajfen" 

j ami riiotiijotn aiut all Ihr rharacti'ri*! htrdu of North 

land liouth Amerl>ca and Brazil and iht^oth*'r (N.niiinp« 
In the .American Tropical Region nrv- s n^t numherH ■ f 
'pArr»>t«and tuforiti^-ys. The Aiuericaui Tfopieai Itealtn 
; iM piirriculHtly lutert-x'lng. because lltey are also found 
ill the rn<pl>-ul re;:ioij«i uf the old world aud seem t<> 
iitTord rXreplioij-f lo llie ItiwtaTM'es I ntention ; but it 
-■- ■111- if the [itirni1» (Ltid luutikcyH and vime other 
I . A iTt' dtstrihuir^l iu th<' ^anie way jl* I he niamu- 
[iHiU , thai i-*. tlii-y rfUfhrd S^nith A nif^rii'a iit very an' 
I'HTit tiiiitnanii have twfn iMiiinarilis'ely httle iiiotll 
Ht-'l up Hi fh»- j.Tv-^t'nr du>-, Th'- fok^*il r4Tiialnn are 
'fiiiind lo tlie reriuns of the nt^th, sJkowinc tl.ry 
, were oiii e spread all over the North American an ! f: i 
! r>fpfHn .-^MtiMi>-f»t^, but at the time of the glaHal -ii' ■< ; 
i [te-rt'.apy. they were eitenuiiiated ent're!y from tUo-r- 
nr-'iL- , 1 11- --ii' •■■ I ii: I'^v^'- -iiiaJ-rs ou i»tth Hided of thr 
V'li^ilh-, UL'I hiv- M'-r-n ' ■ -Kj^'^rat i vely little rinwii- 
1'-il \'» t* riiii ' cf y,i5<' at on*M' the motikev!' of tl.e ol'.! 
I T» ■ rill 'n I i_ 1 1 II .-V >•' the new worM. and tn thf wiiiir 
. Auv Uu ofti rwu , i,iit any one could r¥c<)gnue the ani- 
I male o{ Che two oootlnaDti iftOBhoyt nnd parrota. 



kiiown 115 the U'niur anil by raric 
hirilrt not foiiiid elwwlLcrr. .Mi 
sniJiH kT-^iij^ "f l^'ftnt!* to thp . 
.iif i-.inri'o-n: whu-h i!i--..].|if,\-, 

We hH\'e, rliHii, til*"*' >«i-v«'n 
Nnffh Tejni^TMtf : tli- Ani-rn- 
Afn-an or i tM W-rld Tfopi.-,* 
'I"etnp>-n\'.e Ki"„'ioii : I A' i- 1 ni 
goscar U<-^'i' tn. The otj.y r--i 
world not irn ! nl.-l it Ihf At *ii 
charartflnrcd h\ n r liil at-:*, 



.1 n. u 



. |.i 



e<»pt fcO-irif^ of r h 
l/i lV(:ns\ lv< 
AtU-cti''i^l*-'' V" 
of nu itnf.i n- . 



aoutbaf tbe Htaiudajh Uountaiiu, whleb $armm khid 
of eteppo, a high «le< ~ ~ 
and the northern i 

aouth with tbo I ^ . ^ ^ 

•malope of theHluuUaya leaiM* right down Into tho 
tfoi^ea] region and wnth. AUthnmirb India, Slam, aud 
thoae oountrim, we hare a strictly tropical (yfie aud 
•ve«ywbero tbe inoMiHativ* ttervlns a- a imrrier, 

Tbo eonthoru part of Nouth Amtrti it. rnmi the south- 
ern edge of Brazil wmth to Pataironiii, i?« eniin-Iy out* 
aide of the Tropical Kealiu and i-* the Simlhem Tempe 
rate Region. There an* c|uit«> a number of ppeullar 
birds and animals intiablting this region which haro 
bfxtn evidently derlvod froai tbo eamo etoek aa tbe 
American Tropieal ffhna» bvlBodlfled by tlw ooder 

tetiilKTatnre 

Then w»- have fh'- r>*c-ton of Auftrutia and alM> the 
Uland of M.idii.T.^-M'rir, -.ihieh i-oiiPtitnleM a «li»1ini't 
HKdnpcal ri->,'ii)n. itjj»Jil'it«*d by lluirir i>er<iliar a|n*« 

iil.;ir t\ 4.f 
iir lUiil t-'Mii*- 
il a 
-III 

t-.s- the Arrtl.- ; ihx 
I 'I-r.,; ir.,' , tl Indii- 

Ihe S iMl, Ani'-riiraii 
tl t<rL''-ii. ; I 'le Miida 
i:iit ir p^^rii^L^n (..( tbe 
t K- < titinecil, that ie 
iif nil M»n» of life, 
1 miii iiM- forniji and a few priigninc. 
mu. h.1^v.,■Il thi* Ttlue Itidfl** Mid the 
..-t i-iiliy ih-- ar»^» ie fiov^-NnJ r»y a pwrlea 
f u'r-' iir. r or U^m eleviition tiiJin hi th« 
I m r ; hi Wayne atid SDMpiehaltini 
iVhUi-I.- i-i -a I ijh r.'ihledaiid whifh ^-I.Ier* our Stale 

from New V'o^. iif if h really n *jnith»'ehtern f\- 
tre t.it> of thr- Ciiirkill Mountain plateau. All the 
Hi-i'.ern p<.irtiun of 1 Vii:i?>*lvaiii* ta <*overe«l bv tlii« 
faille laud. whifU i»k>pe!» off fr<«n the Alleshrnv Mooij 
tain* to tbe we»1m-ar*l. All tliat rrgu»n i*. ineliitlisl in 
the ('.viia4Uan or llorral Ret^nn ; it erjver» all the Alle 
jjlifioi)* in Pf^isticylvaida, Tluit area wa* at one time 

;»'ni;r. ly cov. rr 1 by ht^iidork an*! iipmrp forehiH, and 
\Hrioii» hirds iiff4'i'tei! U III the winter tlmt» ao'l were 

Mery abundant Humnier re*ident«. At pre*etd ihe 
lumberlfiic bu^ille^•' lia-* l»eeii carrie*! on to Mirh tin ex- 
lent tlial tbe majority of tbem are alm<>e( externd 
nateil, except lu t»o m thrre tntf - wlvere thr hem* 
hick fnre»t is still allowed I'-' -it.d The m^Mt famooe 
<>f thi*«e i« about the re^rirm of '.h-- North Mountain, 
north of Wilkcsdmrre and n<>rth weft (»f W^illiani4|Mii^, 
Inrlntlinff tlvfl rvurion attntit Harvey's Ijikr ajtd vartoiiK 
othpm nf tho Uikr^ found in that juirt cd fhe monii 

I tains. There are stili whole *pru(-e and hemloek 
fofwts. fxteniling over many mil**, in that arpa. 
iilthough the lututK'nnen are making tnmads anKMig 
theiii ou all sldeOt and It iteeitiH only a rpif^tloti of (lino 
when tlweetoreelowftl disapnear. and w ith them tbo 
majority of oornorfberti idrdr*. In the month of Jano 
«e find tlie s»ow-Mrd!>. whiter wren, tirown creeiiefH. 
the whitt^tbrtjafeM -parrows and quite a number of 
uur warblerK— birdM we are familiar with about Phila- 
delphia only la tbo winter time, aa tranalent rWion. 
and we raMMKBlW IflniedfaLtely tbe wonderful differ* 
eni^e in tho hM liSflto tbo niinuto wo outer this arm ; 
all tlM birde wo are thtolllar wKb to antaan, with fow 
oiorpiloM, bar* dleappwrad. Of ww il fc eaA bMto 
ae tbe robin timvfl whewnrtbiro ii tbo aBi Mort olpi 
of habitation. Tho ipanowe am peon more penletantt 
it Ie Impoitlblo to get rid of thorn, hot tbo nipadoer- 
Inrke and wloao epedeo whkh are ebaraetoriKtIo of 
the open Qelda disappear enttretv when we ootor iheae 
eoul neoiloek foreet re>;ion*> Toe aotual tODiperature 
on our Allegheny Uounlaius in tlie Baminer tjiue is not 
materially dUTerenl fToni what we exiwrience at the 
lower lointtii. Of oouiil^ II b nin<h cooler at niglit. 
bnt tho elevation not Quiklillt to make any wonder 
fal diforenee lo the t eipa ia t nto i It eeeoie aorprWag 
that gneh a alight dtfiNBN to lb* dlnato ■!»■» 
havo aaoh an effect on the dlitribatliNi «f bbdL 



Thle offoet of oltmato eeome to be tbe ontlre i 

lit tbo dIttrihatloD of hirde and uammalB at 

and, of oouree, tbo bnlaoee also— indhoetly— of aU Ibt 
fofftos of llto It eeoBia that tbo averafo ta« M Witi ii e 
of a errtato loeality token during tbe yea* amto Uto 
anlBkals that are iiring there. An anluul oaanot llvo 
satisfactorily In an nreaonlMe the temperature la of a 
certain average— orte form l>eiiif{ adapted to one 
cUtuatoaod another to another ; ar>d t>r»all gradationa 
of ohiaaM that do not eeetu to aiTect theanwal at nil 
M<eai to greatly affeot itsdixtribuiittu. On tbo nnnn- 
tains of eoutnem Ueileo we ran aritially eoe on tha 
»ide of the lUoontain Ihe louer limit of the pine and 



hemlock tree, and lietow this the deciduou* 
sloping down to the Talley. You can mh*. in a reifion 
of leas than a mile extent, the two area*— <>i»e in- 
habited by oni*elaasof kdrdit, the other by the tiiher; 
and yet the birds never mix tn any «>xtent. They Keeni 
to i>i* jTiA'**! iii-.l enrifKly h) fhe t-liniiiti'- and tlw ireneral 
-ijrnHin'liuc- vett^tat ion. iihi' h. of courM*. ii. dl- 
iv*-tly depeinleiit on ('[tniix'e. -o Wmt St neeinn as if 
rliii-Jiii'* <'uii' r 'lU'd lli<* ^i;^I-lLl-.J^lotl »■[ atiiiijivl* mure 
Than any.hiiii,' el.He 

SoEiie f.t thr- higtier moui.rjiiu* in New ,ler^y iiave 
strong fvid.-^ncN-t of thet'juiadinn fauna Jii.il it 1* vt-rv 
interewfiii i;. h> w.- iro farther muth In ih*- rmtt -1 Smf .■^ 
t^> hee tli*- ifoij(ft-.[ ]^'ftkS of ISloillitalli- T liut ^tl■ F W t'Vt 
il^-iire- of fjit^ r,uji\ili.wi < T iioiilifrii tutii-a, vnln.-i e\. 
t^n.N all Thrnu) do^^ni! e M:.MI- A le^jhrni.- jis f ,r a- 
Virginia 'fhouirh lower ni"oiit,-Mii'. i f -Mitiji..ni Vir 
ginta do not iteeni in 



■Iroi 



d hv 



the»e nortlieni hirdr*) ; wl:ile in N' rlli ;in>I 
Carolina thr CiiiiidlA:! faiiri,-* iv;:aiii itojm oil' ^ 
tow of the high [wiiks. 

Onr north we>1 <Tii».t ntid tin' Urr.iT IMiiin^ an- 
Harfr hiit-pr«iithi»;on in-foutit <»f the »'lTt'i'!: Ihiii (hi- 
I. all Thf .-uiiiiiixl- Inhahltlnir iheni. T)<*- pl.i 
"t-v.inl of freen .TfHl .'itkiHed tot)»e ^un. fh-' -III 
nil luorr or Ir^ hietudied: and In tlve(t>t ;ir U.^ 
ptr( i.^lly the lower partt, aliouiiditiu' m ili-"- iK 
tnkL';«. the animals are very miirh lileai-Med And' 
dlfTereiilly mSfirr^! fn^i'.l tho*** in h;i^>i* i i j;; Ilie 

area*- Tin tho northwest ron»t na- tl> iI-k nlrary 

fMrcurf ; for all tho area i% tui>roui;h;y Kn:-.»ded uiid has 
tbo benrieet ralofali to bo fouod anywhere in tho 
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SGIENTIKIC AMKUICAN SUrrLKM?:XT, Na 120fi. 



Frbruabt 35, 1R99, 



U&ll««S HCAira, anil tho aiiimal* tticrv are vary mtwh 
ilarit«*r In ir^lnr. 

Thf rmimi'm i^>iiru)'»i|iiirrrl <ir rhipiitiiiik Inniw] 
ftlKiiit Philarh'IpliiiL hfi» A ilrTidcillr mMmh tint cm thr 
Imrk. Now to tUt> Nrirthw4>»l i 'iuL>t, Wiulitiiirtrtii hii*! 
Oroirim. M*i*tlwt rliifiiriunk ! Tiio tf(>iit>rul fnlnr iimrkini^ii 
art" hII f«vri»ply iht» «jmip : hut th»* lUrk i-iOnr l« vrry 
iuaolfe«t. TniiH tlw fox w(nlrT»»l hr*o>i|lii]f in tUn* unrth 

itTU fit^UnU n1 %\w ^Khtem Ont|||tr> : tlM*}' MfV fllfcty 

o^Mitml. Tli« fox H[HM*i4M( In i||otri(Mi'i«*i| iiv**r tlit* iiuiti- 
try, 0114] «licu we v^i Ihfiu fmui ihr Murtbwr^t i'umitl 
mv flntl tlH'iii I'xcfo^linicly tlitrk. Ttu* tmiimkl ctiartu! 
U*r I* pcartly tho nanH'. tint tht^y jirr lUrk. fxaclly thi'> 
(]lir«>tv'iif>« iHitwfM'ci thn twi* rluptiitink*. Thv wiig 
ip«rn(W* fhtiii th*^ ticii *>xtrritii-ii i.how nnrtly thi> uuu«> 
tlilitif. ttK<f>t> fniiii ihr* PiLktcrti ar*'!! iii[hti>r. aim) thi^ 
fniiii tlie HvwUfrn iirwk d*rkrr. In th*" m** of »ht' 
bntwii tlinwlirr which we har(» lii theM*ft vrt» »(>*• thi* 
Mitir umiH'ut ifitie* of (ri>)oralh>ii ftjiiml tilths chip- 
munk, rnfortiiiialf^ty. ll [« m>t foiinil hi th^ North 
winc. Tiike !M>tii(* of iIh* l>irili) nnd inniiitiiKlit frcnu thf 
M>uthi*ni purl of the 4'iUiadiiui Ritk><''*< ftvMti rahfomin 
aini fntiu thi* M>iithr>nt part of our Un*AC licMtn Ut-ifinrt 
tilt* rftfioii of \hf nikiih il)>«t>rtK; tiik^ th" 1hrii)'h>'r- 
atfalii, Uwy an* foiin«l ahtiiidnntly lht>rv; note (h** 
hMHllflpatlon of th'- ThrH^h^ir* of the HoDthtrri iwtrt <>l 
t(ie r*]iniuhitn IWtrloii fmo) oHr tlir;i-h>*p^ ^tf 1 1re h^^t 
<hll "HI ih** t|»'»»-rt w|m? 1 h*> v^nd^hhie ntxl lhr< (I<**«*rl 
rnviromuetil 'l<>e" for th*» (lira*ht»r.il Uini- ithii'Mit whtti-_ 
Nuw oonMUleroiie of thr t-tuitr w|i«rr"iir». Ihf minw* iirtML. 
ifibablliiii; the tuutheru purl of tlir t'nllfoniia Ke^lnn*. 
TiMt aoiwc «p«m»«s arv nlm<Mt tbi»*wapiM ourrwiUtrn 
btrcka. Th« one from thn ilcwrt we finil hlr«rhMl alinoat 
an marh n» the thnuhor. 

AnuMkK iIhi mAtninalv th4>r havi^ m>iiio In <'Hllf<>rtilm 
the jaiDptnit rat, nf which wt* have a cttuitle of »}MH!j- 
lDe>ns h<Te ; (h» tf4*iioraJoolor if> dark hrowu ; tyt i\wt f^vt 
oat uii Chv det4fru Ihi* juitipiuir rain arr altumt wttile, 
ahuont exactly nrM^tiibhntr thi* alkah tfruunil; and at a 
■hurt diMtwiner it b ahamt iui|Kiiwihic> to dintiiuruuh 
tlMNO. Of ctMirve tli« [lectthar rolorntinn in thnin bti- 
WMU*** a pn-lei'thi' tlTf^«e; >»iir ii «4-4>riik t(t re«ult laricply 
fmin till* ix-i'Mliar cnvirnniin-iit "t that nren 

1 1 i-s qui t*^ poMiblr f^^r ttu* j.iv»ln|rut to pnid IH 
wluit form of tiuiiniaal to expect, if yon hear of a (rriiup 
form found hi any partLciihir arfui. If II U fonikd fmiD 
H ilwwrt area. It lit |io«*ih)e to vrltn an apciirat« ileacrift- 
tUwt t4 It without ever hnriiiic M*<^n It. 

I tuive mM iiothhitc of the dlHtrihution nf marine 
forttt*. ur fredh water auliualv. beraiLM* llmt is not mi 
IrjtMvatittft a Copland ii tiut no well known. Th«i di*- 
trib<itluD of flub and a(|ualir reptile* and bntra/ihtan* 
doca Dut follow thr name ruten a* in tlHi I'tv*** of IaimI 
auIuiaIm. In tluit raw- we And the ti»h of one nver 
Nyitt#iu dilTer from tlio«» ni another witltont r«<tfart| lo 
tlwi eouDtry throniph whieh th« nver <>yii(ent tK&KM». 
For iiutAnn*, Iti a cwrtain niountnfn riinicr. like tli« 
All4»fflMtnr Platpan wi* find that the lUh found Ui a 
branch or thM SuMiiii^lMniDi are ii<tuallv allit'd Inform 
to (MM* uroiiii. wht1«^ ihnnv of the Utile ulreatn* that 
vtartulToa Uie WMteni itUipc of thr plalean and empty 
fntu (h'> i}hkt »i<!j<niir li ankftiwr, aiiH '.-jmfTimM tri* 
htllr alnsttua WT iTuuvhi?* in (wm nMsir wittiin a nilU- 
tH' od»-baIf mlla, and we will find one tttyU of tWh hi 
oD* and anoLber atyle In thr other, wlthoni any r<«tf»rti 
to the gvolofcifflU pt^ition of thr land : »o that Die di- 
tribution of wat4>rfonn« u entirely thfTen^nl and <lijetu 
•oiuewhat dltfen^nt eaUKeit than the t4^ntperatui>? of the 
watrr and d<hMi not fnlKtw tho ntitiw rulm a« the ctaae of 
th» dUtrlbiitton of the Imul AolnialH, 

In the r-Afte of the uittrine formt, we find lluil tu the 
oeean iXf^ll. the dlfirrlbqcion \n lartrelv one of dentlu 
W« fln<l the d«»ep i^i* flnhe- entirely dtfTerrnt in elwir- 
aeter from IhoM* at the f"nrfaoe, nr mrnlian dejithH: 
at the MiUH* llitie. the ili)"trit'Ult<Mi of marine fnrtu>> 
»erv« %'ery well to lielp out the hintft/y of the taml 
fonn*. Kor iiivtancv, we have a tfo«wl d>>Al of evldeii<>e 
tliat at one time North and H*>iith Aiiierica wenr neiuLr- 
ate - the Uthmuii of I'aiiantn w.^it brnKen through, and 
we nnd ainnncthe mArint^fMniiA nlonte ih'-eailem odtut 
aimI iho«« alonic Vh" we-t^rii rttn^X MmiKiuieti exactly 
th« »Ame fi|>en|i-4 and ipilte frvipienlly the name (^uera. 
whl«h Id very Htrt^i;: evMentv that at one liuie ihere 
w«ji water ciiiuinunieation arrow there whtrh ik no*' 
Hlint off. If thr laiid had |MT^i!it«*d there At nil tiiiii><t, 
there would havt* Ittfu very little p<i«t>ihility of IIm* 
» form of ftshn bvin|{ atMinilant on UMh p^wles. 
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Tha Atchiioa. Topeka h Riuita Fe Railway Ik. In au 

rxuvriuientiU way. to ah'^rtly enter the ntltonlobikt! 
flelil It haa been diMMihNl to make a trial of ffaMoliiie 
iuotor-[>niptflled nniiiit»u«^k. m the traniiiKirtation of 
tounsta from FlanpttAir, Arlx.. to the timnd (.'auTon of 
tlwi 4!olornilo Utver. u dlNtaure of 70 luilra. At proarnt 
ihl* trip is taken by >taitt> ooach. which is excemjloffly 
lirMPjtlie at l>e«1. The Hnit of tbu vidiiele*, whleh li? 
lM>w beiuff built by the Everett Kinn (!nnipany. 
Cbtca.u, Im to be deliveretl to the railway eoinpany ft.>r 
trial ii. a few weeka. It i» ex|teetpd to iitJiKe th'-' trip 
of 70 mllca at an averntfu apoixl of U nill*^ an hour for 
the entin»di>1anctr. 1 ho |>iwer to iu>i.tinipli«h tlij« i» 
obtalnod fnitn a 14 honw* |»ower iraMollne innior, whieh 
!■ o( the two rylitMb>r l>iUiiiu'»>d ly|»e Tlie ear lum ii 
eaparlty of 1H |M>i>i>n«. I'i lu«li!i* and A (Hiirdde. ShmiM 
file UMf of the aiiliiitiiil»iie(i pmvr u r<iieee9Krul exp» ii 
lueiit in thin -ervicf. they wi|| prohahly Ik' na»-»l . 
uClier plane* to rencli the aeeuie attractioaa now dirii 
cult of aeeesB al<Hu; the line o| th« Santa Ke 
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AUhoagh tli«r« an? aerrml liiittAttpea *mi rr«ml of 
ineinlitiij a broken aliaft at ft'n, there in none on reeon), 
at leani. 'if making a new prnpflli^r. Yet that, aaraThe 
Marine Joiirti.U. i» what the ehief engineitr of the 
ftteatuer "StrathitevU'' Imil nearly aecompluhed when 
•h« waa taken In tow after haviiif* been a month help- 
Uiaaly adrift uri the IW^tfle. Thia prfi|«eller wa« tuMi- 
Ktrueteil by heallni; Imn ahi^t'ta, rutHnie thehi to 1li«* 
ritfhf iiieaBtireiiienta and hammrrtiiir theni Into the 
imi|>er Mbit|>e. It had a lenufh from lip to tip nf 7 fei-t 
V liiidieH, and bv iMiJiiiiK t he aheetti l«iirifthvr tieobluiniHl 
a Iblokneaiiof (mm li li.rJi at the tip to 3 inchea at the 
Uhmh. Htrana were tiolr*^! rrtim tiji lu tip to hold the 
blailm ritfiil and hole*, were hnprd throu^'h tlie lw»-. 
iliu) any favi^rab)*- WMither owurreil, it wa» the inieti- 
tUm tti*hiftthe carcii xifllcifntly to tin the^Mpanil 
ImiIi Ihia hiK>'r>i">"U ocMilrivaiioe to the nlialt. iukI there 
|« no donbl b^if tlwl it» nae wuuUl havit tttveli tin* ahip 
a M|i««ed uf from 3 to ■% knota. 
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mHJKKSS itr KXnKIUUK.NTS WITH 
IN lUflC 0« AT Ht.l'K II ILL < iMSKK\ ATOKV. 

TiiK ri'Mili* nf ih«t kito rx)M>riiii<*tit«i nt Hlijo IIIJI 
fmiii I^f4 ^) W4'ni pulill*)M'<l in tin* AihiaIk of 

Hj|irvj,«rl (jTfli<v* (^»*'r*'Htor>\ Vol. XLII For the 



KITKS **y iiinkinit tkw «ti|>|>nrtiii|; fturfon** rur\'f<il, with tlii> 
(lt<i>|H*wt |iart 1*1 lh*< riirir>> ii*>Ar thi* fmiit I'dt^*. iht'OK im 
j| vi-ry irrtsil train hi **(1t(>l*'iiry, Tli»> itir |KkK-iii|E nuili-r 
tlif riMM-aVt- nMrlncf. h» hi Kid. 3. fonii* « Viir- 

(«•%. wliurh, rviu'tiiitf oti (hf fnitiT uf lit** Hiirriivt*. t«-iii|» l<i 
iitovf* it forwAfil M«:itiiisl tht' witul. Ari'itrilitiK l*^' Ur. 
HarifrAW, thr ^iirdtiM* 111U5C btriclil, xiim' a vur1<*l iJ<m-* 
hut luriii witfii thi* <*ur%*p in ii<»t ri^iil ; aimI thr vurtrx 



iif'lJiitA rtowiinc lO.WW fwt. Mr. Kt>(eh. tlir Ukmitor i I'* iii«'»tt offwtlvw nt Vfry miiuII luiirlm of iurult<iH>r 
of Hlii*» Hill OWrvnlory, u»»t«htH»l In IVbruiiry. 1^07. Mr Htiri;niv«< hat hnlll iwn *ui«ll km-f *rti thw |irin 
II i^iit Irrtiii t!n» llnilf^kiiiH fiin%l lifM hv tbit Smiili- fipU'. inAh of which Miar hi or iM-ymul thv> M*iilCh 
froniAn ]ti»littitto(i. Iii thi* |i*|>rr will li** jriv-'ii n hn*r J S<wriii|C kitf^n *ri» usoAlly no* vrry^ntAbl*'. ant) with th** 
a<?i*<iiint of tin* i»ri»inw* of wnrk <luriiij; I(j97 «iii] ' ' - --i.j.i..-. -* . ■ 1 ._ — . 

|H!H 



IMMMIVKMKNT!* IX KlTIC*^ — < >ln* of th** lll't-ft mtIuu* 
|»nibl*'Mi)* wtkk tltnt nf rrinlt-riiiir Ihf ki1*<*t .-«i|jii«i ^l>h* Ut 
erviil rttPHMM'ta iff uiuil \-c>UH>ity »> ihnt iht* Hirniti U|m>ii 
thv fmiiit^ **i th«i klt<4i nnd ii|h>ii Iht* hni* liuriiiff gnlp* 
wnuli) not lj«*»ttnf i^iovrt'-lv*!. Tho work of iiiiiirt»vhiL' 
thi* kite* in (hlM pHCtkmilar ha* tMH-ii in thv liund- of 
Mr. rUytoo. TIm* lirst »iic'ti-.nfu1 iiiljn*<titbl'* kit*' wn-« 
rht* k*H*\ kite (li»vU«^ by Mr. Chiyhm in lNH'cinbi>r, 
|MifI>. Ttw k*H'l kit«* U »iiuply a iliiiimHulnhAiwtl- Ktlily 
nr Mnhtjr kitf l^ttetl with * An or km*l r-tti'nihuir Ih** 
fuiir© Ifnirih ttf th** ct'iitrnl ntlrk. Th*< widrh nf th*' 
kcH In A)H>iit i>ii(*ihlnl nf ih*< iffMttct-r vidfh of thf 
kiti*. Th** hriille rn AttnohtNl hi »IUM*> iiiJiiiiifr nn 
ttiAt of till' Ki]<iy kit**, but tlH>4'ti<l »**ctin>i| tn rln* tati 
nf till* km* IM HAMtitr. -n thnt in n nironir wiml it 
fitr»*tch<<*. Allnwini; tin* kilr to Amniii*' n niuiillfr aiiirlr 
4ir tnrldeftr*' to tlii> wiiii), lUi' prfMitrc uf wlit^h iiivm 
the »>iirfni*»* nf th'* kito b«*rniu4** rflAtiv«>ly Ir^n. Kiti** 
ikf (fiiH |JHttHrti iiMiftUy flfw wi*ll litit wcrr vi>ry IlAbli* 
to biM'tinif i]itil'>rtt*i| : aiii) wh<>n ilrivrn (<* nn** ftiih) by 
KiiiKhMi ithiri* uf wiiitl. ihey r»*rt>vi*p«l th«>ir iM*riimt (hi- 
vitinn IpMt rnpMly lUtiii olhtT kli(>*>. The llAricruv*' 
kiti> bi'injr the ui««t f-l«bl«* iit lhof»* in uhh. aU f\p»Ti 
incittii itinre the utiririfr nf Imiv** be^ii niJtdf with 
klt**H nf thi« pAttern. Th** aihlilioii (»f elaHtii? 
britll**. pr^ricm^ly tht>tl on Ihi* Ei<l<)v nnJ k«^l kitr«. 
«*fr»vtml n iiiai k)-it ltiipn«vriiii-ut. I'^iiitlly 1ti<- pull rx 
«<rt«*il tifh>n th" tlvinc lino by n riciil lltirirmvr kilr io 
^•Tirviiifly TAi-lnb1>* AUit j<*rky. hriifr- •I<"^tni4<t in* Alik4> 
to l|i»0 and kit»> frRin«*Aii<l tn it^iruimtits oarric**! by 
thv kit**. Tli<* <>hutti' hndli* Allow* tlio^kifr in yl«»KI 
it]ii;tillv tit Kuwty wi(id>*. and iUp rMTiM* nf in»tnini<'ni»- 
rurrii*»i by th»* kit*-* nrv t»*w a* ptt^-udy u* ari«thn»#<i 
iiind4* by hi«irtnn*-iit'« rMilnic on iIh> p^itunl. ThIxi 
InidW liiw Itr^ti in<Nlif1»-(l and itnpnuvirfr^nn ti»ii*' 
tiiniv ami by ii-»* th** pull uihjii Ih*' IIim' i- iindt-r ub- 
B4>iiitf tHintml. The* ela^lic may I*h Hdju-b^l -4» iltat 
tlw* pull iirriT rxcecilf* a rrrlatn iniiihiiutii aiiioMiir. 
Th4t anion 4»f the bridt« io ithowii in I-'Il'^. I and t nml 
t\it* iikPihfHl of l<<*tiiii; ttr adJii^liiiK^ in fiu. 3. TJit* 
«*laHf le t*<>''ii>» f^K* bridle in »l»owii at .1. whiit* ft rv- 
po*>».|,lA thi> ritrld |M>r1ioii. In Ilyrht win<l« thi- i^lit^tii* 
nioue reri'tVMH tlo* Mrain, a» nhnwn in Kit*. I, but m 
fttroiiftT wiintA the tda>tir »iii>tchi*« until ittu't nl thi> 
atrahi ctHUvm <Hi thp rltfl'l c<>rd. B. which t> Mviintl tn 
tlir fn>rit of tlH< kite. TUf aiiifhi nf inrttb'nr^ i« th«'ii 
vrry iuii'*h and lh»' «»ff.'i*itvi' prt>k.-kurv' 4«f rlin wind 
rt*lik(ivr-ly djiiiitiuli^Hi. ii. i.x-i iiiii iji«- bitiiii'. .'1 '•pmiif 
balance, M, it Avenrml to the rttiff fn I be bridle, and 
whili* t tit* rfar of thr kit»< l* iield li) nn** |H'TM>n. Mti^'ibfi 

Jiullit upon thr M(»rinit btdancc until tlie rt^cld |>ari nf 
Im* bridh?. if. lir<M>iiiH* taul. Ib4* pull li«*hitc e)i^rr<•l| 
horizontaliy. TIm* pull or Ntmiii r*^pijrfd lo Hlrt^teh 
tlktF 4*lAMtie, until the sltu'k in tli** riieid Hirl. H. ^ taken 
in the iiiAJiiiuiiu) amount pull that the kite wili 
eX4'rt when in the air. (hi arcoiint of tlH* inertia of 
tin* kite, in htt;h, gu^ty wliidn IIh* exlrfittm of pull 
MMitetitui** exm*ed tlH* rat in j? ••lightly ; but in iineh ea:*e« 
klten were aiwnya ii4>iir the f^iund. wh4<re the wiiul 
lit inore iiiiKteiuly thiin it in at (rrv>jit liei|;ltt», Tlii> 
elaNtjc |M»rt|4Mi 4/f the liridlc if u*>nitllv iiuule «triiritf 
•nuuifh iillnw the kite to e\)<rc a IhiIF nf one |MMintt 

{M'f ^iiuare liMit ul liftiiiir nnrfnre A» lui Inotunee nf 
lie efllfiency of llib lirldle, one uf the te«l»t of kite*- 
f4»r " raoue of vehwity" may be ineutiuned. Two 
kitm. one with adjii*Iable and the other with riteid 
briille, were M>nt tip in a irnle uf •')!> iiiiira au b4Hir. The 
iM>lf atljiiittiiiK kite wa« urnuured to pnll a luaaimuui uf 
about :N> pniindM, nr 1 (MMtnrl piT Mpi.^n* fi>ot. and diir 
lliie llit> entire tihit ih4' pulJ iierrr exei-iiU^d tht» 4pi.'iii- 
ticy. The rlirld kite wax a >.iiiAJh-r 4>ih*. ami piillfd 
tweeii IK) and I'tn |Hiiin<l>> aimI averaif-il H pnnwlx p«-r' there u very 
M|uaiv UvtX. I Ml aooihrT iK*i*ai*loii the iiiani liiie tin»ke Mr(»iitf wfndn 
At A tb'feelive HplH*e when lUe kitt'i wen* in the air 



' ohJe<-t of retAlnluif tho f^talHlity of the oKUt [latteru* 
of kite*, two kitf- with the new eiirveil »iirffti't<« wen' 



huill At Kln*> Hill in ]**m. In the ltrf>I th»-»e. bnitt 
In June, li^iH. thr depth of Che eurv4'!) Wa^ almut one- 
tW4dfth nf their width. The l*f»t eclhihir kite trietl 
pr\^v-imi«1v wan l^aiuNou'ii *' an*oeurve," which, tlowu by 
:i »hort fine, rvuieh«*il an aiiiele id .%H , this bt-inir the 
areriure of tell ole^rratHHiN with A trAn»>lt at intt>rraU 
of IJii KiM'utuU The new kite averatfed 63 . Ill thi' 
■M-eond o| Ihe iiupr(»vet| kileii the d4*plh of the curve In 
theltftinir »urfitei*« wa^ 4>iie eitflith the width of tlie 
»iirfne4<. TIm* ^hafh- of IIm* •urfare id Bl»own approxi- 
iiiatfly In Fitfi*. I and 'i Thf frrmt part 4tf the 4*un-e 
tM>tw»>en the two eriMH mark* i» •tmeiu'd with a thin 
• lit'rt nf wimhI veii>'t'r, M» tliAt lt>i «hnp*> uiioi Alten>i by 
preH-nr«* oii tio* oiit'-lile. Tin* kite hw* n-aehiil the 
liilfiieiil niiiruUr Jiltluide of any that ha* tieen lueaN 
im-^l. TIh* aV4'riiirt' of ten cnn^iH'iillve «»liNerv«tion« itt 
r4*Kular inlfrviili wa>* W . while Ihe av**riu^' of f«»rty 
•iliM'rTat intix WA« fi'i'. Tlie (liineiiNhHM of the two kit** 
ari* ffivtm in the fulU»wiiix table : 

HrrtAl Na. UL 
FIM KIM- 

l^niKlli Irf hMv ....... HKimAm. 

WVteltaf blV M ■■ 

W*ltb«« f»*«*ll. H 

li'tinrt <« cwh ffW m 

Whiib4tf VINH-Wivrrvcdb. . 40 

|ic|ilh iif rarw III •■rCan- 9 

nUUnn'-rrf iiniilivCdriilli iff carw 

fnni fwMit mW' • 

Arrmnt Ut-anfnrtmtw^ Ml m|. ft Vmt.tt 

T'ltfti iin<ii «rf ktb* in Mi 

T><Ul ».uhl kilo. . lllh. 4iW. «lti Wo*. 

U'tittlii p*f •««Aif Urn* *4 llfllnit 
rurfarr.. t« nc riMis. 
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httli* Ion* of Aiitfular altitude In very 
The MTOfid kite wo^ not mo pI able an 

______ , _ __ _ (hr others, ami u nhorl rndd* r wa-* attAchnI to thr 

The U>we»l kite eauicht in n tree -evtral mile* fruia the \ haek i*\ the real ivH to (mpnivr it In thio rtT«pept. Thr 
wiudliLNt. anil the four reiiiaininj; kit****, havliitc a l4>lal n(>|ker part nf the rear r«'ll ia« hIiuwh In Visr*. I and 3> 
arvA uf about oiptnre f4*et. were in the air nearly -il \ i* *>eiit ii]>wnhl »t an aiiKle of J» . u> prevent the kite 
lioun*. Dnriiiir thiit time IIm* wind iiien^aned to/* i^rrunif j from aiaiiiiilnif a nt*KAti^e micle under Nlrrjit^ pre^nur** 
irale nf 40 to inileA ail hour, aiid luul the kiti** Iteen \ t" the hr^t kite adjii*triieiil <»f the wire ifuyn wa* ol* 
rtttetl whil riifid bridli*?*. the total pull wnuld hare ei , t«int**l hy tueuiH nf liirnbnokles, T' i\ Fl|f. '|. At the 
ew'deil t,t<(W pniindN. TlM-aeliml pull wu* ikiI iiM'ii.^ 'oi|t4'r inrneni <»f the eelU tin' tfuy* were ndJUHted an 
ureil. but wu* not hufltrM'tit to brettk tike wire, wlm-h , •hnwn in Flir. ft, it i» the win* (piy whirli in m-eurrd lo 
UHially |>art* with a ftnun n( pni|iid<*, Wtih wirh , («rrw evr, wnieh |m«m*« i|lat£nnn))> lhniu;;h the 
mil effective and certain luetluid of ctUitrollhiir ttie pull. : eoriier of the kttr Iratiie. 4>f whirh A*. L. und A arr, re 
il in powible to work tlie iiiAin line tu ilsmakhnum «J>t^'tlv4*ly, the vert|<*:it, lon^'iltidlhiil, and lateral Htirk^ 
linilt «if nfrty. The lotAl area of kite* on the hue f re The wtiekfare lolne*i together by Dr»t littiinr thein m 
qiUMitly cspeeda dO:i M|UAre ft*«-l. and wind vel<K.'ilie9 4'aeh nthera^ Miown In Kitr I. then, after iMvtttnt; thrm 
»ieMMliiifr 4iHnlle< an tmur are often ex|)erienemt witli with ttlue. the) are lasln^l Mn^urely wiln liiirii tlirenil. 
aiieh a line nut, The rlivttlcs do nnl Mf*iu to deteriorate a> *>howti in Ki:^'. -i. S-'iuetitiM**- a' »<trtp 4»f cioth. O. \» 



iiMich with u^e. >oine nf thoite 4j|i luiml nt iintM'iit l>e- 
Inic tiearly two yenranld ami an* Mill nerviceable 

Miirh time Itjwi lieeii (»|»4'iil in elT«»rl»i ti* Iiiipr4»ve the 
effli'ieiu'y 4d the kites. .\ll the wilekw, wiM**.. 4'te . of 
which the frauieit are CTin-trni-ieil are im> tiliafied or ar- 
ranf^l AM tu offer the l4«i»l piM<<iUie rv«i»tAnr4< to the 
air, and the eloth cwiver* are thinly enut»>d with iiuraf 



iiweil lo hoUl thet-tiek* in place duniii; the prtK-ew <»f 
la^hinif, hut tbo« !•> toM ii««e»tary tu the nlrenitth of the 
i«>iut TIiIh joint wan deviKi't] by Mr. lieortre A. 
Vnunc. of Kimlindale, Maxit.. and i« tin* he^t we have 
found no far. Alniniinim Mtrlp» wt^r** M>*ed at llrMt. ami 
tlwH* wen* l>fili4Nl to the *iirk*'. bat Hiieh Jntntx were 
heavy, tioeeutv. an<l lar^e. The new Joint I- not iqi 




Ane aih) iron4Ml, m» ihat a emiipuratively hiiMNith and \ preeiAlily lanrer thnu theittirkt*. and llie weight of th* 



|ni|n:-rvloUA hnrface l» oMalneil. It w»<t ft^und that in 

crenniiitf the wiiltli of the rear cell itf thr kite rausieil it 

lo fly at a hli:her auffle. but nince the preMure of the 

wind i» iiioeh lea* on thr restr thnii on the fnnit cell, 

lhQMuerea«e<l weiitht reiulpretl the kite leiu rtTt-erlv** In 

Infill wiinK Whfii the ineideiine of plAne-i>nrfaceii 

kiT4>«' i« !«iiinll, a^ It l« when the elastic brhlle 1h em- 

|i|.»y4»il arid the kite llnwn In hit;h whid^t. the wiinl 
] |m'-e<ire ii|Hin tlu.* edj^r-n nf the kite drive it Imckunnl 
* and dowtiwurxl ; and while -ucb kii<*«fly »Afely in ami 

are not injtin-d by hif;her velueitiir*. the asitfiilar itiri 

lude reaehed \s m> Inw tluil wwy Utile i» gaini-^l in nt- 

teinptii t4> fly ibeiu in wind veloritie* exe*>»-<hii|C M\ 

tnile« an hour. In the »uminer of IMM Koiiie ex|trrt- 

tneiitft were mail** with the nttjeec rif eltmluatitiir th<- 

niKe prrt*»>tife« «»• inueli Jis |Mj-hibJe. In Hnnn* r»-r«'iit 

paiH^-ni jtuliltsbed in the l*ru('eedini:v of the Koyal .So _ _ 

eicty of N«w MoDtli Wak'«, Ur. llargruvL* aUuwa lb«t | mode of it la>t as loni; 



wru|ipiui; It* let<« than that in any form <*i joint 
have trieiL The »ltek« nfiw einplnvc^l are nearly |>i>ai 
•^hajM'd in ero*>A Mi'tjitti. the lereufeMt thlekiieivi beiiitr 
oi)rtliir*l of the i*reiir*-vt width nf the vtiek frnni It- 
front rdtfe. Till- »h:i|»** ba" l»r»'n iidopietl 4M1 the 
rei*iinHiieudatton <*f Mr. Oetave t'hninite, who ileler- 
iiiiiieil bv expeririM'iit that il otTer« len<i rr-iistanee to 
the wind than anv oilier. Tlie hc^t cnruee wotid i* 
u^l f<»r «tick«. NaliiMiok cloth hu* been ujh>1 ana 
eoverini; f'^r kite* frmii tlui beifiiuiliii;, but the loKt 
kite wa» mvere^l with Mtlk, to determine the DtneH* of 
thiir tnnterial for envrnt. Tlx* win* truy*. whli*)i hohl 
the frame ritrld Mn4) which are Indii-nted by the 
diaiznnal line* tn I and 'S, were fnriiirfly mad« of 
pliii»ptH»r br»m?.e. luit -iii'H* the Huiniiier of |f<u< lutisie 
wire hii» bt-4<n eiiitih»>4*<l with luiirb lielter re*<ultM. 
Music wire if attnckeil inon* 4»r le**» by runt. Init pay* 
iheuthcT partD o( tiM Ki(«, 



I hvnitlefl AT* uiDch •tnMtffi'T. li|cUl«r. aihI niore pliabW. 
In tfuyliitf a kite It ii> h*wi to true up the franie u a 
whnle.* Ur»i, by runnlutc nne tvX i*r wirm dia«i>cuiilj 
acroNi the entire leokTih of the kite and ani^tLrr m< 
acfo^ lat>*rally. i*nre tM'lii|$ takeu tu keep all »tick>Aittl 
ed^?i Htrailflit wJhI all curueni true reclari|ckw. t'r^ 
<|Ueiit tneasureiueiit" with try »quari> und ^tmidu 
4*d|i:e will sliuw any irregularity. It will tlien b4-4>aatrf 
Input in the tfhorler Kuy>^ 

l.l.MC The main line for Dylnv kite* in madtf of 
Nieel iiiio«lr wire. N4k U ffatfe. which i« l>Oa£) rnch iii 
diameter. welk(h*i 11 pnundM for etarh inile leDtrlliaiHl 
I breaks at U(NI (KHiiidtt girain. It in uxuaily wnrkttj nt 
I II*** than half it;* br^kiuf; strain, hut occa»ioo4llv 
\ pirainn of 17.) imhiihU liAve la'en reicif>tere«l. CvutinDMUfl 
iinlf<»rni leiiteihit 4d h.OMU feet without ^pJk>e. uo »|mni1i, 
I cjan Ih* oblaineil from tlir inanufitclurent by ^Mi;ift| 
! arraticement. und the inakiiic up uf u lunu line tn u 
I easy matter. When a f train pulley iiieniplayrti toreJieo 
the Moru^^e drum 4»f the wiinlUutji frotii exri*Milve pmuk- 
«urc It lit nii|Mirtant to have a* few vjilieeit a* |Htt»i|)(f>, 
And th«'M>Miould Iw uiAile with the utimatt care. The 
, methiMt of KpheiHK fnllnw4*i| at Hhie Hill ih that rwm- 
iiieiided by Opt. (? 1» Siiri>be«>. V. H. N Theeulfruf 
the IW4I wirw to Im* united are cleaned thnroacfUy 
and nietl t<» a Ions laiieniifr {Kiint ; then thvy w* 
j W4>un4l or laid Ii4r4-iher (iM»t twi3t4Hli in thelarttofa 
icaldelaid twine for iici4 lt>«» than eight Indiw. ihr 
I tA|M<rinf( eikdn l>ein|t eU>«e1y <N>i|pt) arounti \\\o »taiA|iEtf 
partit Ml AH tn form a »l*nder ta]wr at eacli end uf lla- 
\ ■splice. A M'i7.lnit **i very i-mall annealed wire U (jitit on 
I near each end to prevent the riidj* from Icawnini;. aihI 
the «h4de hphne |» rnvered with MdiUir, cure Wiiii: 
I taken iMd to overheat the wire. A ndderlni; inwi Jiitt 
Imt enuu^rh lo iiiell thr kolder nlMmM Xrv tued, atiit it 
«houM iu»1 be allowed tn rest aicainBl the wire li>nerr 
than ii4N*eMAr>' lo melt the Milder. After the mldtrlf^ 
the ftplH*e »hnuld be eleuninl of any achI rcniAtitlcigaiKl 
nil4>«) to pn'vent ru>t. A 4N)niph>ted »plie<i in vlkown in 
FiK. (I. Por cotiveniefkre in atraching kit4*t.t4>tlieetidof 
the wirea t4»i.'Kle or rintt I* wotetl to the wire, the tod 
lieiriK Iw-tKed hevrral tirii4<tt around tlie rliiir or tof^yle. 
then hild anmiid iIh* Mandlntc t>art of (he aire, niut 
M*lder4*d in the name luaiuirr at* the fplice. Korattarb^ 
itic landem kit4-s at anv |H>iiit aloiifc the main liii^ rli>< 
claiiifivhown in V\$i. 7 in nn'oianieiKlrtl. It cnn»i»u •>( 
an alnininuni cjutinfr prnri<lrtl with two nUmnl nnti? 
to receive the wire, which In rlatiiped flnniy by Mriv««. 
Tt.e htot in made by nHtann of a cireiitnr VAW la ^uh((i 
. I hluHilil liot tie iif^li nliifhtly thinner tlum tlie viirr. 
.n j in iirh'd n|p*<n kufllrlrntly to allow the wire tu |im 
j>L-<t lirliind the clamp M'^rewo. Theae clainpH are vtrj 
il<<ralije. Minieid Iho^eat Hhie Hill haviUK l>eeb bi uw 

• ii<ire titan two yearn, ami 4hi nut injure tlie wire In tb» 
(i'iL«t. The flborl arm <>( ibe 4-Iaiup \* alway»plnml 

• -'It the outer «iilr. in nfder that the pull4»f the kite litiiy 
riiiiir 4'ipiany uiKin the two anuv. 

\ViMM^A!*j«. Tin* windliu* i-inp|n}**d nince Febroan*, 
H'.iT, in a nHidilb'utlnn of Sir Willl.-tin Tlionimn'* amnr*' 
I u. fnr deep »eA M>uii4lMitE, and !)• •'hnwn iri Fkif«. drntil 
' TiM» wire li4 *.lnr**il ucmn thetlriim. *|. uhtchbaa 
' Hilary lr»iti flanired pulley inche*< In diameter Rial 
i 1 u-he* wiile. The flanjfe** «re Ktoovetl Utr the frfe|K 
I "Il of the drlviiiK ladt. If. am! the brake tYi|)r. O. 
e drum will IwM uIhjuI 4D.O00 ff(*t 4'f wire, hot Ibr 
n<aleT*t aiununt UM:d m> far t* :tL',4ili(i feet M*>,>*J# 
I' tem). The wire paMeti fnuu the tlnim aibtUr a nut 
-V. C. wbieli. driven xlowlv iMckwaril and torwaru by 
i<-aii»ot a cMin, f. iceareO to the aito of the dnim. 
i-^trlhnten tin* wire uiilfunidv over the faoe (4 tliP 
"iin. A 8ec4»nd pullev, K, Uelivem the <»lfe to tlie 
*ialii pulley, H. at a kfietit anirle, »o (hat imnevwiTr 
iirntt tif wire will n4»t recoil on one another. The wire 
ti<eni ftiur time!* arvmud the >1 rain |mlley. then uvcf 
I * •mail piilleyik, n ainl b ij.|iowii by tlo' dottisl Uaetl, 
i.ich fonu a part of the dyinimofrrapb. Thu palley, 
\* carrleil at the end «if iKe ru.1. 4V, uiid with it muYt* 
' <dy in a hori/<Mttal tfiible. Tlie other end uf tlm nal 
held by ibe bea\y »prinie. H. When there » mi 
' -ri,«in nn the wire, the •>prinK draw* il ^liuhtly troui ■ 
>-traitchl line l»e(W4*en the »1rain pulU*y and (lie puHfy. 
h. Any ntrniii on the wire teinU to KtraiKhtru 11 aai 
Hiretch the nprini:, the luntltiii b*-lnie tmiuiailttM 
thnuuch onitable lever* and cam* to the |m>-ii lever./ 
which markfthe varlatlmm in InteiiHltv of the tiralii 
Ion the chmiiuKraph drum, k. which Is roverMl wicli 
' suitably ruled r*nper. The cuurwe takeu by thu wir? i» 
*hiiwn bv Ihe line. If. Hy thi» meaim a coutlnQnu5 re* 
<*onl uf the pull i« obtained al all liiue>t, whe<li*'r tb« 
wirr Is »taliotiary or moving, ani] which ii* v^t> 
valuable in indiealinir »afe »]M'eiU at which tu r«el ni 
**T let nut the line A f>iie«iuien n-cnrd i« »lio«a w 
l*ur. li After lr«vinic tiie dyiMiiii<»cra|di the "in* 
ptbweff liver tike »w|vellns pulley, H. w hich. nupiwffrJ 
on the b;ill beAritii; oleeve. jf* m'talen about the Ml«>* 
*pllHlle, f anil taken anv luirizontal direction awini'^ 
liy the wire. This pulley la exactly Imlf a Dieter la 
rircumfereuce and re(fw.teni "l^ou a dial. S. the Wur'*' 
nf the wire pawtiifC over it. The emir 4>f the iiieawf^ 
riient in extreiiii*ly uniall, *Utce, after reelinir u>it 
iiiet4*ri> or nK»re and wlndlnfr it In. the diab qMi*lly 
iNuiie iMck tn wlibln m mrten* IIR feet^ of the wp' 
The hiruln |Hillry in »lriven by cimr ».'eariii|e. /Taiid " 
fr«Mn a conntenthafi, />'. tm which are iie-nnted t««* 
pulle>K driven by a bell fn>in the eufihtK'- With l1"?* 
puileyN, wliicii are of different diameter* aiid are uale 
»t4*d' by ih>ttetl hncK in Fiji 9, thr itpeeil of wu»d- 
in(f can tie varl#*<i from »even intle* an li'-ur to 
three mlletp an hour : and by refnilatintr the threltlf 
valve of Ihe enicitie tlie >'|M'e«l may be furtlirt rrdii'^i 
to A rate of le-w than un« mile an Iiour The belt. M, 
driving the atiirapi' drinn i» alaayit ke|»t on tlx- dram 
and the ilrivinir tuiiley. />'. and i» made re**ly for 
by altuwintc the ti(rhti>n4'r. /•' to rent ii|5cm it and re^ 
ribovlnic the lirake rope, it. In b>ttiii(: <Mit wlf* (n* 
ifear. fP. on the <*<iunteff.haft i* reiut>vr»l IntW iW 
elutcli. AH fihown bv the dnttetl htie*. and the o™"* 
nuie. f;. plaoml 4Mi tl>e ht<»ra(^f drum. A- Till*' hfBke »• 
o|»erHted by mean « of a lever, i*. the »tr»in e 

exeiHuive a'lwcond !»traii brake on Ihe avi* of ttir5rr»m 
pullev in aIm* emploveu, Ihe n|»eralintc lever uf whicli 
m *lH>wn at P\ A ratchet, rf, provided with A relHi> 
iiiff lever. /*•, i»erveii lu) a Kafety check when lh» rfw 
\* variable 

Pnuer f.ir wlndinir l? obtained fnwa a two borw 
power 8liipiiian autonuitic oteam en(rin«*, wlueb 
HUinra alHiut one half traUon of kenwene <mI per In""- 
niakhiK ¥»i revolutiiMko per minute, U will run 
Muootbly at %\m>iU a* low IlM> rvvolntkius j>rr aiuivfi 
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wlkl«li in a icrvnt ntlvHtiluire at cilucn n li.-i, r h>- ^T.i.u on 
ihe llhi* la varmblr, niiice the MiKM'il nf wiihMi^' • jh. Ut 
wlaiiltH] touuy Htraiti likfly In f»oriir. 

At flnl thr wire w ju wound iliri'ctly ii|kiii a Mtrmit; 
tlrurii uMkUt of harii uimmI. but ihlH ilriiiu whm aih>ii 
eruxhvd by thi* jurriiiiiulAtfil |irv*«tMh*uf file wire, ami 
llir wimllaM wii> rebuilt with a »truhi pulley wbiuh 
n-rt>U*«M tilt* full dtra-iii nf lb«> IIim'. which is thru 
wittiiiil nil (he NlorEif,-v iJruiu >t a very liffht Mtriun. 
Hy iiieaiiK uf tli** diHtributiiit; ami nvoiattuf; UfTiouH 
ttf-M-'ribnl ttte wiuilliiM is proctimlly autoniatK* in sv- 
linn. auiJ witen it ik tft iu niotiou for wiiMltntc it re- 
i|uin*v iMi nttifiitinti 4>xi>i>|>t at tiiii4<« U'Ih*!! tiiinl^'iii 
kit«fi,arr to tirt rmuoviHl fmiii thi* hue. A rw»woir of 
uil U amuiM<ml to allow ab<Mit two dropb to full upuu 

r/o, //. 



riiii»(*;t iin«iiMi(liiu-v» nf tliH ri-i-iiTtllfit: i^tw lu ntnma 
MiiiiU K\|*^rlii>t>ntH an* now id ittn^re*- wlili'li wifi 
lin ttnubi t>v>iilt III tllf ••liiuitintinii nf ihlH ih'frrt. 
TliHtubfnf the tlivriiiniufliT Im •crwiit'il fr<»»i ilireft 
»uiiJtuhl by thill vtriii-t nf wnnil !i1m>wii by Ihv ilnttrtl 
lluurc, y. Till' bulb i% aliM* iiisitbitnl fnmi thr tut-taJ 
boM* plut«* hy HtriiM <if hnril rublMT, aiitl u ^hpUi^ml 
riitirrly fnisu <hnH*t riKliutinn from thi^ hiu** plnt4« 
by H »1tt>M nf wihmI vt>iM>«>rititf whirh «Miv*'r» th<* 
putirt* lower !»i»rfa4*t» nf the phit**. The CTniipIet** 
tnoiniMwnt. liM'hnliui; Ihi* ruihler. weli;1i>) n litll«> Imut 
than Ihrft* |H>titi<U. It in iiiiM|H*tKl«Ll from the kite by 
riit*nii« <»r a riiit;aii<l 1nt;i*|r a1 tin- i-ni] nf a lurif^ iHini. 
Thw«? are ithowii at I*, iu Fic- 1"- Fin. 11 in a far 
iiiiuile uf a rtfcurti tuode by tliu iu«tm>ruin'ttpli uti Sep 
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the tttntiu pulley durini; each of Ita rotatioiia. botb 
for hibriraticHi aud to prevent nist, luould weather 
and when tlit;ht> arr^ nuulit in niiiiy weather the ittorittfe 
dniiii u iHiTeriHi with heavy |iarafllue oil an au ad«li- 
cional hafetcqant atO^nitt ni«t. 

\Vh>'ri tn** (ttraln i* very lljcht, a rrank mav Imi at 
tacbe<l to the axU nf Ihe Hrc^rmre ilnim ii*> nfiown at 
A\ Kiie. 9. and the Hue may Imi wo<iiii| In by hand If 
de»ired. A plintut;rapli rdtuwlnt; the eltertial ul)|>ear- 
auce tif the wiudlaK» nt'euuipauini th» |>a|ter. The 
miiall house ap|>eariu^ Just behind the eiiKiue iit ar- 
rantfi-^l to more forward ou rtiUerv and wrer the «u- 
tire apparato* wh^rn it i% not id u»e. 

3ilKTK<ii(iMiUAl*M.-4. The iuet«Hjn)y;Taph or reronliriff 
ap|i«miu« <'arrte*l by the kite* Ih filu>wn in Fig. 10. 
The hel»hc attained In meters, cli«i tein|»<ratun>. 
buuildily, aiid veJooUy of the wlod ar« nil r»oordei1 



t«iuber:38. INUS. Fif;. i;* i« a fau-siioil« of a record by 
the dyniiiiK^-'nknh I'li ihi- «anie diit*-, AtinT^«'r ir^ele- 
ur44:ra|>li recnnliiifi; lem|M>ratiire, humidity and li«'tittii*> 
and c^mditetfN) by KieUnnl Fr^r(«^ of 'I'arli*, In alfto 
iimm] at tinim. 

IMore the nietiM>ni|;raph i« attached to the kitcit it 
i» fiUft|it>uded freely about 5 lueten tl'i feeO al>ore the 
irrnaui). in onler that it» reronliiur meehauiiinu may 
ai.lapc theMl«elve» to the coui]itioii» prrTniliiii; at tlie 
surface of the earth, and forcoui|iari.«on with tlH'MaiHl* 
ard ititttruineutN. The len^h nf pi|MMiire t* luiially 
fnmt ten minuten to half an hour, and durliitf that time 

, the kiten and windliuui are made ready. After Mifllirient 
exfHiftun* the luetenrot^raph (h Atttu-li*>d tnihe end of a 
mrd l^ to 'Ji> met*'r» Intii; wliicb depeti<lM frixii the rear 
eiljfe of the from cell otlhe kite. The kite in a]U>wr><i 

^ to rise ih>w|y at Qnt. to prevent JerkiiiK of (he iiutru 



IHiInt, the iulerviU ItetWMUi th« aaneiit and de*<e|jt 
nervirif; to kbow any ehauifv In the met enrol uuii^al 
pheuuiueiia. After it tA brioitcht tutrk to the in^uiid 
the uketenrofi^apli atciitii oxiitparetl for at lca*l ten 
luinutra with Tlie nteervatory iUBtruiueut« before t ha 
reciirdf ari- removed. 

Tho vertlml Iieii;h1 of the innf nniMtnt akMiVf> the hill 
u c<»iQputed by meaoH of the formula 

H '. <«in hi ix 

iu whieh // reprewnt* the height ; A (he anc^dar alti- 
tude above the liortzon nbiuloed by otwrritii* the kit4> 
with a Mirveyor** t ran*lt place^l near the wimlliM ; / in 
the lentclh of the Hue fmm the ri*<-i u* the kite r«<ad 
fmiu the dial attached to the windlaw iM>e Kig. T): ainl 
In a cohotaiit quaidily detcnuinnl expert taeiitutly an 
a correction fur the na^; of the line aimI for other iuei- 
dental errors. If the kite In not violble, a*, fur exaju- 
pie. dnnnff the nikTht nr when It b hidden by eloiidn 
during tlin day. the heitehtB are taken fnmi the biun- 
frrapl) trn/-lii|e. mhleh I" arranged lo jrive heightii gra- 
phically for the mean air temperature of XS F. The 
ai-i.Mirary of the reinM ration of tlie liiifi Um alreaily been 
referre*! lo. The kite* an* iiteady that the traii»it 
may l*e read to uiinateii nf arc, tbouirli the readinpi 
are uvually made to ffntlm rif a ileirnn* tltlx mioutra). 
The coinputatinn of hoiirht ean l>e luiide in Uv» than 
one Diinnte. an<l (be r<f«ult« are anrurate within one 
p<T cwnt. 

TheubjeiMf lo be attained by rxplorlnfT the Air with 
kiten were llr»t »lated eompreltenfivety by ArehllMild, 
of Kntrlaiid, in nml in ir^R Ite *iiei.*e<>deil in elevat- 
ini; aneniometem to a helfchc of ].'0} feet. To William 
A. Kddy. however, i* due the credit of haviofr «3enion- 
otratftl to the ^rleiitilVc world the uftefulnemi of the 
UKMlern kite. Mr ^:;^ldv ha» Uevi«^l a very simple, efll- 
cjenl kite, which, tom-tlirr with an iieemint of the flr^t 
ren^diiiK lii^truuieitt elcvnicsl bv a kite, wwt ib'^-rrilMil 
tn tlie NriK.NTlVh A»Klili AN for S4«pleinther l<'i. IMM. 
At ihi» time the Kteuii-nt hi-)i;}u ri>aelted hv kttei* carry- 
hit* iu-lrumenlt was li-:<i> than :!,tKNl feet. Siiwre 1W4 (he 
work at Hlue Hill hiu ailvMite«>il until within tbv fiaat 
two yran the nietrornKrapho' have liren reikeatedlvrar- 
rieii Ut heitfhte exeeetlli^K K'.OOti feel. The (rrMteat 
helffht— feet— wan reached on Auiruite Lit, l\*m, 
ArMlthe aveia^e heiKht attained durinfc ]Hm It. abiuit 
H.OtNl feet. t'oui|kan^l witli balloon*, ktteft are much 
l«*tt exp^uvive. are more eamly handUil— two men lieinr 
MiOlcient for onliiuiry work' and. hM><t im|M>Kanl of 
all, tlie ex|H»tire of the inhtnniieid* In probably rcpiai 
to that of mmniuienift at the irrouitd— lujuieihinff im- 
|H»»ible to nbtairi wiih hi^tniii>etitMearried by lialloona. 
Another irrent advaiitaii.'H Ix that the hriKhtu are enn- 
trolliibl**. and rnoknl* nuiy lie olitained at anv deolred 
iMihtt up to over l^.inirt f^M-l. While the heijrhtii reached 
iii>r»*tofore do iH>t equal the hi^hr^t hattoon a^ceiiBlouii, 
the proiKTesH made m» far warrants the f»elief that 
hei^tttd of r),0(K> tiM'leni inearly three luileB) are poaai- 
blr. 

The work at lllne Hill l»» under the general din>H»on 
of Mr. A. lAwrenoe Rotch : Mewm. H. H. CUyton and 
A. K HweptlAUil liave ehar^ of the reduction nf the 
records : 5fr. t''layl4»n lian iittendetl to the denijcn and 
erfDintnirtion of kites, while tli« writer han d«vtMK| and 

' 'tii; '1.. V. ii,.'.l,i> . u>t ienr4'>,faph, and Other me- 
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upon (he Mime chroiH>»rrapli drum by mechaniiimH of 
the well known Hiehard pattern. Tlie aneroid baro 
UM'ter, U, record* by iiH*anii 4»f thi> pen, the heit;ht 
reaolketl. K ^ the thermometer tutxi entineetod with 
(lie lien. A. The hair of ttw* hydrometer l« itoeured to 
the bracket. iJ. and thr«iiii:h the link. F. and cauiH, T, 
operated the pen, The anemometer 1*. are 

ronuev(e<l with (he cam. /.by meann of (he Kpiiidlen. 
J and V, antl caiiw the |>en. />. t<» nM>ve nrroMi 10 
dtvliiiuus of itn nrale tlurinf? (he pmuui^ of 98 kilo- 
meter* of wind t±$'4 milcn), makintt a *>Untintr line 
frnlii which the vebK-ity in meter* per «e<rond i* rrjul. 
At the hii4*k of the irmtntment 1* M>eMrv<l a double 
ruddfr, H, which keeiM (he end earrylnie the anemo- 
meter always facimc the wind am] m a hori/^Mital |io>>l- 
fion. )M» (hat the anemometer spindle i» always vvrti- 
c;»l. irreiq»eetire nf the bb>wiiiir hiu'kward of the iri- 
•tniment by the wind. WhilethiM method of »ti«|>end- 
inir the iii*'truiuent i% probably the best availaiik* at 
prevent, the iwiuging luotion about ttitt (Nvot, H'', 



I inent. On areoiint nf the irreciibir and r(Mi|[ti >nrfare 
|nf the hill, the flr»t kite in not alnay* flnwii tlireelly 
from the wiiidlaf>(>. the wire lielni; »ometime« pniwetl 
over a piiltev «^'iir(^t at ariv litmAhledutancw frntn the 
I wiiiillaHK rNiially. after aWmr :li)0 inetem of wire are 
I out. 11m* wire !•> allowed run dtrerttv from the wlinl- 
I law and the pulley in removed. Tfit« fln«l kite \* a 
I larcr one. haviiitr at leatt 7U and Hometiuie* 9t> Hquan* 
fe(*( of liftiiii; Htirfan-. and wlien thin h»» taken nut 
1100 meter* (INI feetiof wire another of the Mine sixe iv 
ttttached by iniMins of the elamp alrt>ady de«enl>ed. 
The hridle* of the*e kite* are ai^l)uKte<l so that tlw* pull 
|u>>t IteUiw the**'c>(»nd kit*- will not exiN^'d \m iMMindM 
STn|M of three to ten mintiie*< are then made wiien !KNi. 
iU)n. l.oon. I..yi0. mid ?.(ViO meierx uf line are out. an- 
other fnialler kite beini: ntrache*! at the laht tHiiut. 
After (lii!«. H(4ip«i an* made after each a>.lditiuna] 
3,01)1) meter* of wirr nrr mil. The name KtoiM 
are nuule when the kite* are l>ein^ reeled in, hi 
order to obtain n second «et of records at eacli 



THE YUCCA PLA>T IX VKNKZUELA. 
Thr ^real Htaple of Venezuela t* coffee, hut an prtoni 
are low, faruMTv have Ims'O turnlne tltelr attention to 
ctther piantff wtiich jrive a mnr^ hieratlve return. Vur 
ra, af«ordinfr to<*4>n*ul I'lnuiacher, of Maracaibo, ap- 
|iear» tn hare a irrt^at future before it. It I* a very 
prtHliicllve plant, ami althouuh well known in Vene- 
xiiebi, no one a^ yet han taken any viieeiaJ can* to <ie- 
vel<>p it. tine hectiirr l3'4» arren'i "of land npnn which 
yucea In grown will prodtiea tSi) quintalif lb.) of 

Btareh. or 20Dqaintalii 130,000 lb I of tapl^rca. The plant 
i% easily and cheaply cnltlrated. It will etand bad 
weather, and the dry #«iiNon do« not affect it, and it 
ejin \w rAlM>d on any euil. Tlie yucra will thrive on 
the KHMie e(»ti H» pein>e. IteaiiK, and eorii. and cround yo 
nliliiTHd beentiie^ far luun* remunerative than land 
piaiileil with cnfTee One hectare iS IV arm) of r|ll«>d 
Mil) will prutluee l.QUO coffee plant* AUowinfl (he 
maximum vield of ccifTce |M*r plant, a hectare will pri.i- 
duoe H 4|umtal* iMliOlb.l of coire<e, arnl on the Muue 
ground the yucca will yield I5(> iinlnlalii (l.SOn Iti. tof 
*l«rrh. eirluNivenf other cm|>e frt>m the Mime •olL Tha 
mAan* of rnlrivatin«i an- (irimilive. IMowii and other 
iiiiHlerii farmiiii: iiiiptemeutH are a]nin«t nnknnwn In 
Venezuela. All the work i» done with old fa*hk>ned 
hi>e«, an neither man nor lMta>t* have l>een traltied (v 
iiM modem pftowv.— .Foomal of the Soctoty of ArU. 



TOBACt't* IN KOREA. 

TliK Korean* are gn^at nunkerK. and Imth Deiett and 
all clii!>eefl betrin iinH>kiiifr early In life and keep it up 
mot*l dili)|:ently. TotMiren 1* not lli'ed by tbein in JUiy 
other form than (•mukinic. The pi|>e i* the eomitan't 
eom]mnH>n of ever>' Kur*'an man and wouuld. How- 
ever [Kioran individual may be, then? alway* *r<em» to 
he Home methrM) of obtainiiiff ti^baero for the pipe 
which he or >he itt *ur«^ to p4Mi«4-*.^, whatever eUe may be 
lackinte. The tolMu*c(» u»e<l hy K^^ean* In aliuo*>1 eu> 
lirely home KTv»n. Every farmer or ifardeuer ban hia 
little fMilch of tulwoct». much of which is ver>' pood iu 
i|ualtty, but t* Injured in curing, beini; viniply hunfr 
up niuler the wide eave« of the houwn In dry. It i* 
(piite *em4i(|. The »upply Keeiu* to be ample and the 
price t* very low. No leaf tcdweeo i* im|»orted. Ac 
cordinic to the ITnlteil State* otMwil ^neral at Seoul, 
the Kun'aii |Ht>e in a iMritM bow] of fair Hire with 
a brawt mouIh|*iece. Tlu'*e are c<inneele*l by a hol- 
low reed *tem of fmui one lo four feel In lenitth, 
iHHne 4>t the«e vteniA beinir beautifully ornamented 
am) nil neat and Dipht. The i-omnKMi ]>ennle a*e 
tthorter pine* for rnitvenleiiee in wnrktntt. but all 
who ran att*^t the hKii; pipe Ix'th for crHillieM and for 
the tipfiearance. The mouthpiece* are ofleu nuule 
of Jaile. aml>er, or other eos>lly material, and of late 
mouthpieces of clouded i^Iilmi have been offered for >aht 
at Mueh ebeapratc* aa In make theiii more nr le** popu> 
lar. The lone piiw ean 1»e *iiioketl with rNMoforl only 
wImui the smoker ia blttiiiK down. Accldeut* oft«u uo- 
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«ur fr*j||j (HTiMmH fullirif; irilli h Imii; (itpoiu llii* UH>ulli. 
thi* ttrf-ni iif which i» tlrivi^n ilnwn tin* ihront. thmigrh 
tin* <rti4N>k, or into Ihr *<4t nnlnti*. hiiriiiir tli** rrfrirui 
ptTifxl itijit ftillitwt^l tli4* JiitHiii'l 'hlikn KT.r, nn otvUt 
viv* iK^iiiHl (oHiiililiiii* III** iiM* 4ir tilt- Iniiif piptk hr iht' 
riiiiiitM*ii |MN»|ilt*. Mniiy ^liit|-t f«>n-l|i:it |ii[Hr^ wi>rt* m>Ii| 
tlirnpaflrr, uikI the ii^*- of the cii;iirt*iir tMH'ntiH* 1*^ 
roiiiiiuH). Thio i>nlrr m imiw |»mrtu'nlly r dml Icllrr. 
am] ih<> Ionic pi|>** >^ ri>in*>tiit<«(f. hut ci|?Arrtt4*« ha^'i- bf> 
roMi*' Ml |M^)iilnr lnruH'-*' ^f iht-U- tuiiVfiiltf-Miv. rlml |i 
|0 Kaid thfV will probttbly iicwr l>«- icivi^ii u|i. hut will 
liiMiraHt^ Htrrithlr in (av<»T. Nfttive vltrnrflfr^ nf Ih»* 
fKKin^Kt cpialit y nrv mmU* nn<l milil At a V(*ry (*ht*«p ral«*. 
Auwimn cle«irt*t:#»« »r»* ^-ipluHnvIy n't thr |inl«r<r, 
when* Inrtfi* iinniititii^ urc rriii»iim»Ml Sniiio Kn|;li«h 
t'iin«r**<t«*« >tr«« ri'»w lo Ih> fiHitiil Iti th** *Ihi|m. ai»tl Kn*> 
lilnii nnil Kc^'ptiaii hrntiil-* rirt* ki-p( U>r tilt* i*oii<«uiii|i- 
tlon of tlM* Karopran p»pti latum. —Journal of th« So 
rifly of Art». 



Ilnmir i» iihttit* mikIiy way. Tim i-mK-'-x^ioii uf it ha» | th** tiiciitivviiipiiev of npccivifAtiiiie A cro*»loc «! tt» 
ittH'fi arrnnliHl for iiinrty niii* yrnm. Tb«> nnuikaiiv artit aikI »u[<>ri<'!>« ilcvrrl of Moui J» uf llwti |««. 
iia> a fTMiu-ntitrft nf ;s tMXi.'Ml ln(«'rt*»r n«*rnr4lt-(| hy Hit* ini; thntitirh n rrginD ovrrrnn hy briKao*)'*' 
KrhlniMaii C'lvorniiii^iki. ThiN frtinraiitoi* a|i|ilii^l |it ' Th*- lim* iiiMli*r tuii^trurttuii rniiM (lirrclly to El hit 



FKOU lUllKlUTl TO HARKAR. 

Thr Hrsl M4*t'ti4*n of thi* rnilrtMu] fmiu t>jihoatt to 
ll^arrjir ha* jiiNt in*on lnnnjir>irnt«^l. aiitl w mrty glail Co 
l>c nhUt Ui pr^oiit to <iiir ri>uil»*r* Miiiieof th*- llf>it vi«u> 
tjik**!! AK>iiff th** rtHir«*, lHirr<»we<l, alititu with thv ful 
lowliii; |i*rllcUlarB, fruiii Im* Uuutlt* lllustni. 

In thr firvt place, wv have th« DjiUMiti rtatioii 
hunilliiir. wliH'h *i.<»iin'» Oil' pri'xriit wrvii'** Thl* will 
ik4 t^ttcisliltitr tiif t^ftitrmi \mvi\t<>it tt( Ihi' li>riiiiini^ |i 
U qmhI ouly t«>iit[titr»rjly. hihI ^hill iilttiiiMC4i)y form tuirt 
of A MtnM'ti'irii tif which It will twihi^Wft wIuk. Thi* 
trahiH will (MM brfoiv th« •tatjuu, ttliiev* it will not b«*a 
Btu|i|>inK (H>ini tMi AM*uuiil nf th<* run« liarniip to ran 
(»ut ujHJii the Jrtiy Tlu* ciil in' hniUhtifr will bv pro- 
vUlwi with a nut tnt^riuil roitrt riHnklllitic that of tW 
pntraorp nf th»» r-H^il** of Wi^Mil)l««t. 

DjitKviicI In iIh' wuy uf b««oniinit a tenninu* of 
wliit*h the hup«jrtaoc«? may pruvf iucaUnilabli*. During 
Ibt! la»t year «<viTythiti(7 ho* titidftriconc a traiinforiiiH 
tluu at tt'iiji |MMnt liiikikown of old, aiuI iittw i>tnirturf>> 
hav* npninit np h<*rt> an If by vnctuuttni^nl. New 
avMnuHA. M|tiart«*. nn*l i»*uil»'var<S hav** fu^it InM out. 

n«MrIy In.' htttnlrfil l>outH'« li.iv lif**u Inn! t. WliAt 
ujli It )*e wh4'n Ailiff-Alirha. Ihtr capilai ■»! liltiiopla. In 
In tlircvt out! daily ouuuj(M*tion with thn ptirt ul thr 
ftittirp ? 

Th«* iiiAritlii)r> linr^ luivo 4«titAlilUhi>i| a larift* coal 
d«p<if .-xt KjllMiiiti. and khiiit«t all *t>^itif>hl|iN and aII 
tht* Ffifiich war v«4#k^U t«nii»h hvrv. Ther^r W a <xhi 
•lanl iuuv«<ai«'iit and a [»ru|in**t»lvt* activity that Icuidn 
t4> thr oiimilit); of tivu induntries; twtrrhandiM* of 
an rntlrvfy new cliariu-'trr is<Uiily Arrivini; ; evnrythiuK 
In bpcxMninic trAnxfornuH) , An4l «tT«irything i» h»ndliic 
l(4elf t^i the fY)|£«>iici««*' of civiliMttion. ' 

The n»iice«Mlon of ih** milritad<> of Ktbtuphi, which 
had been accocilrtl by Mettehk tu Mettfrn. <*hrfii«*ux k 
l\g, WAS rniMitriied to a FrMich oMuciatiuu called thr 
IntTHTial (!omiMny of Kthlopian liailruada. 

ThA ftyfttiMu U to mntpriiw a rmt Intra- African h««. 
which will ci>iin*'i't th<*ooaKtof th« Ik^l 8ctt or th4* 
Oulf of Aden with the N'llc In pM»liMC thronith Harrar 
and the caul laJ of Kthkipia. Adii»-Abeba, whk'li Ih M't- 
iinled i:t r'hna. 

Till' flrvl tru:4k lu ijou iiUu-<Ji<.-<i, aiiJ ir.i.iiM ai«7 i up 
ntncoTST th« riaihiet of ChobHe Tlii" rtfidnr-t o-m- 
o| tn* Uui(r>*t plMf-M of work that ha* tteipn <M>ustructfd 
In Africa. It» total oiip'niiiic 013 foet and thr ln>ntcth 
of till* inetalhc part SiXi. U nin^i^t' of idnc- niwin* of 
feet opf^nUtt; and of *<licht plen« 1!>S fwt In width ThI* 
nrraniseinent haH peniiltte>l uf tUv r«H(«tntrl Ion of all 
thr K)Ninii lu a Hiniilnr niniiiH!>r and of retidcriiiir them 
interchAnfTtrnble. and. nii another hand, of facilttatinir 
tlw mountinic and puttUif? in p1ar«, thi* lM*infr a ri*ry 
iiupnrtant uiAlti*r wh«tr«» it i* a 4|n«**(tinn of work to Ih* 
doiM In n dtfttaitt land. The viadnct U provUk^l with 
a footway at one nkle of the track, which latl«r U of 
S'W foot gt^. 

Tlie piem are all of the «aiue ty{>c, and differ only in 
h^tisht. Thi'y are foniMHl nf four crntw braced trua* 
frnwiM, aach rt>iitiuK u|>rtn luaMMiry Their rtwiiM'^tlve 
hftitcht* are 311 fe«>t fortho two sniiill oni>«. 41 for the In- 
tfrtn^diate tmv, and it? for the t)ve Urife onen. 

The metallic luirt of thi^ work, which li> tiiilrvty of 
ftteel. wel];h» atxmt 3U7.0<^> iiouiids- The cunHtruclion 
of It rcs|ulrr^i b»c two monttia. 

Tbi> mnuntini; wa« beifan In th^innntliof Ai]|ru«t 
and the limnirnratlofi tiKik place on th^ lOthot ht>i 
NuTMutier. in the pre*e(ioc *>f k nuuibtrof H»r\* 
fienn* who hail cume from Jtjilxjntt. 

The line i- dividcMl into tliri?e irmii iMirtn, work on 
which i'« to be pro*ernteil In fiuiw»»ion : Kir»! »rction. 
from Djibouti to llarrar: »i-4*4jnd »c^:tion, fn»m lljirmr 
to AdiN-Ahrha, third M>cii<Mi, from Adi»-Abrba u> 
KafTaand the White Nile, 

At thf" priweiit iiH>m«nt th»«««tlun from Ojtbontl to 




THE CHBKKI.K VlAlHItT. 



the nr»t oectUm. Tlie receipt of it in aM%ure<l hy a Irry 
of ten jM're4*nt. U|H»n eiiAtom* iliiii*-*. 

Thi' r.thiopian iforernmeiii ha*>ei>iieMlt*«l itratnlfituly 
to iImi iiini|iAny the land n»*ci^>-ary for ih** ^•ifitbll-h' 
UiMit of the rallroHd. with the miiH'« and water that it 
coiitahtM, The width nf the tiuite llui-« incluihtl ii|m>u 
unoccupied laud i» lt,S*<0 fevl, tmly Mi of which are re- 
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whieh will he the llr*! important atntinn, Kl^fhK 
whieh i» Hituntnl at lit'? nitl«>*> fnMii IMllMintI, will b'tlif 
(Ktint of bifureatlon tor Hiirrar or A<mw- Al»el»*. 

Tlw hne ilMt I* to run toward the f^-nier nf Kthiovti 
tiiid it"CH|itt«| will c«»ftttiiue <»ii towACil the wnt. vLir 
the liranrli fnriu Harrarwill lake a mmiI lierly dirtvittiL 
Tlii» branch will be ibv uumt dilRcult tmetkm to cou- 




XAT1VK8 KMPI><IVKI> IN THE I^OXHTRIH TIOS <)F TIIK TKACK. 



srrvetl fnr llir llnr. p«>nDiii*iun ht'iiii; jriTrn tu 4*1) thv 
rr«1 (»r !«• liii|)n»v.t il. 

Fivf nmti-k Utr **i)ti>rifti£ Ivthlripla l>y .-ArAVjiiiN nnu* 
.•\i)»t, hut nf till tht*>4' tli.'r.' nrv Imii twri timt afi* i>tH>rt 
nl.il Hilvatiliu^HfitM. tliiiM* Kciliill mimI l>}ib^MlIi. 
Tliere couM uu qaevliiiu of tlie fin<l, b4>L'K.Hr it i;* 
Kligihll, Mtiil. UM>rfHjrrr, f«»r thr rrJuMiti tliAt il pri'M'iiti. 



utriirl, >iii<i-. itllUniii;)! thr Irniclti i> bat 48 ibIIm. >>* 
trark «lll iiMW I4> vri'iii] li> mi nititililrni i.liil"' 
Mill Htlvrannl ilnnriil til !VKW. Il li> Mtinialwl iluC 
»fi>-r tlif lliH- ri'i>cli>« AiiiH At>i»li», IwMitv flTT hiMB 
will nultln- tiilruTrl uvvr lltrWS llillm lluit XfMralc ilv 
en|iilal of Klliinpla frulil llir tvtk. Thu trip u H"' 
iiinile bv cnravut* in twvlilV'firr dav«. 
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Ootittary to what U »br>wii l>r atlanefi. Rthuft])ui 
t laikt im to Hay. lh<i rctfinnK ■•ffiti*iiTrly Kiil>niitt4'il t<> 
Kiiip4-^r<»r M<*iM*Jiki Uiu ari urvn nf •|')^t/■^Vl xinurf iiilli<t>, 
fciitl iM liih*liit**<l l>v a |M>|uiUitoii vurvtntr tMwe**!! 
t(».«MM».iMtONii<l UMMKt.tNN^wMiU Tli4< I'ltv of Harrurmtii- 
''^lliH -lOJMliJ iiiliabilaut». aitU Adi^-Alifliit htu luun* 
> linia T>0,(N)i>. Thrcotinlry i'uii:)j»lK fmr thi* inn«t |>«rt ttl 
Uiirti plntrnux, tin* aliitnili* of whlrh vntii'h Imiw*^!! 
HUtti luitl Lf.M'i l*-4't. liwiiiie to Murh el*fVHtioii 
*lliikHU* IK ftkkxtJiittrly lifultliy. uihl ihf t«'tu|irnatiir»* 
tiioitvrale. At Hamir 11i<* lucvui It^iuiMTntiiri* Ci , 
'tikd nt AdU-AlwIm It^ , tltu luaxiiuimi aiktj luiDiiuuai 
not (ie%'iii!itiK luiirti fnmi hucli uvt»rairt'*i. 

< > wtiifT tnconiliiiniif* M> fHVi*raht«i, hihI to tlit* iinturv 
(.>f tli*» iMjil. which i'v*TyHh*.rf cMllivahlf, thv? laritr 
i>i «tx«**H»tl|ikuly fi^rtlU*. In tin? luwfsl ihaH* il i> jMwiblr 
t«> viiUiV)i(« L'ultofi, cKtdtrr. ami all tlji» plant* timt rp- 
(| II ire Ih(*»auitf rliiuutr. Iti tli<> murv «*Uiviit<>il [inrt> 
t«n tlx* cNtntnb aiul utiwr •t*9*iU CAlMitvIv of fttTonltiii: 
ftxMl for malt ajii) twiut icrow iktrftH'flv, auil <lfiuatiil 
Litit n iitiiijiiiuiii of iiiaiHtal IttUir. wliili* iJini:ijifli>riit 
t>AMt urayeh iienull of e)K*n|>lv rai»iiii; all thv Uw »l*.H>k 
umhI tis fuou ill Ktm^pe. na nlv:> hortt<K, a><(T«. uinl iiiiiU'« 
KlIiloiMa. (hrrrfurr, in tiiul<mUti'«lty a )irivil»*>;»Hj 
o«>«iiitry. aiitl tlM* only oiM'of rhi*< iiHiiir*' In tlir wliulv 
uf imiutMjMi AfrH^a, f>irth« iiioxt fvTiiU' ivl'I'Hi- of which 
tln^ |>oo(tJr of Kiiri)|»^ art? w> blltirlv- «li»|mliu(; with 
eiu^b 4iCh4*r. Why. ih*-!!. tuut it bftni aW to n-»i»t ih** 
f<»rf li^iier aiul |>rtr<crvv iln aiitt^ikoiiiy * It ic tH^-atit^ It 
iM liilkabittMi by a (k-^iIiU' Kii[ifhi>r to thi> oiIht ailtoeb- 
tlioiiuua ra«*« of thi* jmnttr |trtrf of th** anil 
l>«*rtt.UMi thl» |i^»|iU'. |Mm<*'v*inj.' a wrtain aiuuuDt of 
<*ivilirHtloik. HlHl**ofablteth«>il in rv^'ioiit illfllrult of nrcpMi, 
Iknjt able tuUf fend Ihi* bitNT, aiulap|M*unt tola* luu 

o4(iiiUTk>u u* rofitiiiui* i4i maki* ilt lilwrty ri*M|H*rt«Hl. 
Now. tliouirli it would tM^Airrv^Ht iiiutnk*' to think of 
l^iketratiutc Kthiopia by briiial coitqiki*t>t, it «r>i*iu*t iik- 
ilutiitablA chiu Xin>rv would Im* a trival advanta;^- in 
o>»nc|n«rlne it iincitloallv in nr.irr to ilrrivr all ihr a^l 
yjt.iirfk|{eti thai ic ist capable of ^vintr. and whirh ax^v^-ry 
iiki|H»riaiit. Ttu* word* "roitqu**rMi|f Krhiopia |kfirltl- 
•Mvlly " fiuian tn<*»labhNb miP |iiltii*'riot* (ht*(vlu. to help 
It develop itjtflf fiyHMHiilcally and pollMrally. and to 
Tftn^rve fop i^Mir>*'IVfs all Iht- btHkeflitt of I'usy aiid nifu 
liikr oouMiifrcUil and ■ndu:«trial ndatinn». Sii«^b r4*la- 
ticiiiM nn- eitremely difMi'iilt at pr»-»*>iit. aiid thi* ruU- 
r<.*ntl alut)« will Im* abh* to dv'Vfliip cIkmu, 

'rill- trait»]MkrtAtioik of a tralik of iii*'rv<haikdiM* LiMti 
alMkuC a thousand fraikin. It may be M.-iid that at thi» 
UMkitii'iK thf^esittttt no tiMhiPlrv wbirh iuauiifArtLir»<» 
any uiit^of tb« objcMTts or [»njtliH*t.'* that ari* n*^i'»)%ry 
for the lif<< of the inthvidunU. AUhmiifh rh** laotl af- 
fi»t tU c<*r<*uU and ratth*. thrn* ari* n(» nittlnfor ^ritidiii;; 
flour, tlMTtt u lUkt a taiitM'ry for pn^partnt; ••km*, nor U 
tlivri' a ^ini;l<* for^vi for luauiifuoturinK Ihi* im»l indiii- ) 
pf*tiKabl»* ti>o|o. I 
Tbf priMluctH iwwt fr<M]ti«-nlly importi'^l nm llanl- 
ware. calkooM ajid pr)'t4»nii*^. hab«*rdii.''hf*ry. luito. 
liiwii draiMTy, h4Mk*»fy.aiid |kMrfnm**ty; aJI lliat i'^nw*- 
Karj- for liK'htiittr, hiich kmutti'iie. randlrw. iimlclii's, 
«tr. ; aleo)H>llc aiMl other »wvrni*c*T.-«. i;tx>c«rir», »ugar, 
i*tc.. anil eroekfry, t;Ia»Nwari>. vte. , 
Iti unler lo Kivc tuiuu* Uiim li* to how muty U in Uk wll 
pruductji iu Ethiopia, it will >-ijfn<*>i to nty ihtit at tht< ' 
inocueikt jii Adi>-AtkKtm p*H»pl*« art* t>M> lik|£ oii^* tlialvr ' 
<attiMit i*rnl»i for a »mall l>otik* of |*o<*r |M<rfum<*r>' { 
^<irth tlivcfiit* in l*arK luid the saiiif |kni:e f*»r aii or 
rlliury (umhl«r (hat »Hlki for twoor thrrf cent* iu th«- , 
Ivl natucH] city. I 
t'rum uur fxHut of rjt>w. Ahyw<inia han, tnnriwiVKr. 
cnie rrr>- valuabU* i|UAllty. ami 'that it> n ^rrviit tiwllity 
cif mwimibkrlofk, To him who t» nnpiaiiit*^! with it 
tlwrv Im no ihMibt thai, if (he eXjM^rlH that he iiuiy make 
y>f-UI him any nrlurnx, he wili 9]M*ti<l the pmfltK for 
».Ta(if}iti|; hia ta»t» foricood liviik|{ ainl luxury. 



up[M*r aihI lowor k»lir<>« In tKeop^n vpfuv kIiowii, ah*! 
iiir«'ii»e itr****iir«> Im bronirbt to bear M(H>n kt at tb<> 
wired |MMnt by (he Mft|M*r ruKer Ihrooch the pteilitiiu of 
the 'pre-<«ure liar, c', Kiir. 2, anfl tlw* ■•VHtem of lever», 
m' tn' I, the bnr, I", briiiff t'ereiitriiriillv pivoted. a> 
«hown. Th« eutt)-n> are Kiipplii'^l of difTi'rifit i)hape» 
to*itit th»'»ectinii lo Im* o|»*-rj>ilHd ii|ki>n. T>ko*e r>lM>wn 
hlienr oiM' half of tb** H iMTtlon at mie operntUMi. The 
upper LMirier. tw lou-ei-ed to it* work by reltwini; a 
-print; *he lia.Mile. /* ; the pressure liar. t» 
bniu4[li( to iM'ar ii|Hkii the eatler by ielra»inf( the li^ver. 
I'', a wedne, bi*uiir iiktrtMhkre<d to make a rUtf^f tU 




THK ' BArXOT- SHAtT COL'I'LIXU AND 

Tmk areniiinanyititf flKtirr, Miyn Th«t RIerlrician. fllun- 
tratev a novel *vMeiu of »ha(l roMpline. the hiveiitinn 
of Mr John HaihM. The coiipbni; i** adapted fi»r 1U- 
ihtc ill (Mteiiioti ilriviiit; t»uiley>i. n\wheel><. main ^baft(•. 
-crew pr<«pellrn<. and for many i«nr|M.-4-« wben> a ron|e 
liitc i» re<)uireti whidi i» -Hviire in every dinvtion and at 
the Miikie time rradily attaebatiLe and detai-hntiliv The 
ftlkaft hatt fonned ii|mhi it at the plaei* wImti* thr i>nllry 
or flywhevi in to be Axed iUnw eurvetl or caiii-MUip«-«t 




P(.»KTAULE HAND-Pl'NrifINO AND ailKARlXt 
MACHINES. 

TlIK tlla»irft1k>nti. Vie^ I. 8. aud it. clveti herewith, 
rifprvMUt twu iUK<?uiouM (KirtahU* appliaiutit fur thear' 
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The lever. I» itest i|epfv«m*d to uii ohh<pie iMwition, | 
Himilar lu tliat »hHwn in KiirnL 1 ami h> hm to brliii; ' 

1>rr!*Hure to bear u|M>n the rutter. Ihi (be lup of the 
evri-. ff. are two (mwlii, i j. which fpnar with like levlb 
of tin* nktvlu'f IrVifM, IN' m* The MTratiouM on tioth 
lhe»M leven^ are of dlfT»>r»nt »iJteit, the lerer havin^r the 
birtrer-f^fed teeth lielitic u»ed to deprei^h lhi> lewr, ff, by 
kiicitki- t.f thi* hiiiid If^fi., t. while til*' 1<'V. r, m*. J■.'^^•*■« 
lo iiiatiit4«in llw* pr«wkure oik tb» article iiijil«*r «»iHtra 
(ion. while the hand )e%er. /, is bruutfbl up iiKahi (o tt> 
vertiral poititiou lo !>tart a fre»h rlruke. A roller hM|»- 
(Mjrl, sliowit IU Ft«r>- 1 ami 'i, is (kruvtded fur raibiiiic 
ami loweriiit; the matrrial to ftdit the eiilten». Al- 
tlM>»teh It idainu'd chat a mnple of uion ilk euttiut; a 
V4 Inrh Jo|>t bnnif a piwure of r.N» loiiit to hear u|Km 
it. the *>i>*^l of workitikT h> m*t nearly »o t>low lu. niiirht 
reahoiiably l>e eX|wH.'(e<]. It will be oli«ier^eil that the 
levefaffe <»btaiiuthle i.^ very (;reaU The eii^avini* of 
the |iiiuehinf? Uta<-hiue iih<kw» the dien arraiuced for 
KiakliitC botex in the web of a joixt. The i*MK.*otial 
featiireoof the liiaehtiM' are i^tiikUar to that al>ore dit- 
M*rtl>e«l. There llMl^( be many eondiiloik*. wher» Mich 
appliaiioe^ a;* theiN< woiilil Im' a Ihj4»d to eliiflneent. cuk- 
truetoni. brtd^v anil !*bip Imilderv, and olheni. The 
niaehirii-*. whirli are »ikl»t:fcnlially made, are beiiij; lii- 
trodufvtl into Itreiit Itritaiu by Ueiunt. IL Hecker 4 
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I»ffuid (MiMtblnir Jo|»t«. anirl*«. tei* and elkannel Irotk 
by Mnual lalN»r. The <'oiihi ruction of Uitb ibex" ma- 
rtmim \n Hiiiifile. Tlkeir u|>eraliouii. it «ill Im* -e«*n. are 
ha^l upon th<* »nnie inerhanieal i»rini'ipli-^. The 
tiuu lo \>t sbvaml m introduml betweru •uitable 



i*oiiitmnv. Rivington HtrnfA, f!urtaia Rood. Ixmdaci.— 
The KnamMT. 



The anel«at« had a Suez <.*aDal known to have 

[•xiiited iu< earlv at 400 |i. C. 
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nmj«<rtion>, eai^b of which c>xtenriik In a helical Innirltu- 
Qinal dlreeiUMi (lartly n>uiMl (he tthaft. The otke faM> 
of each of Ibeite projeelion» 1* fornkeil radial to (he 
een(er of the abaft . while the other fnoe In foriikeil with 
a curvature. Tike boM of the pulley or flywheel in, 
on lbeotlH*r haii:l. fontinl with llinre L'urre!<|KmdinKly 
•lauM*tl i^rtHivt-M ur re«'>*r» ctteuduit; iu tlic tame 
b''M'*.Tl (Itri'f-i i"t< Tin* projt'i t .on and m*i*»»c« cunve- 
ipieijtly ctHiN(ttiite an iiitiokte M^rtk^ of a pi-culmr fonn 
uf full akol o|ieii Mcrew tbreatU of very *>t»H>p or ipiiclc 
pitch. 9u that if (he flmft t>e punhed bin|tK(i<^liially tnio 
tliebov*. it will iMMM iu wilha M-rew molion. It will lie 
found, however, that tiki* louffitutlinal uiotiou can at any 
fMkiitt tm afTe>t«*i]. if. on hoUlint; the Ikim Btatiunar^', 
then* b4* applU d iiuire or le»M suddenly to the Mhaf t a 
(orw In llie circumferential dirM'tlon by which th# 
curved tturface" of (he pro>ecthMiN will It*-' I nnly jnro* 
iii»l or Weltered aieniiiNl the oori>M^iHindini; ckirved friir* 
face» of the r«*cniie« ; aJtd the fricti<Mial nr*itttaiice to 
lunfjitudinal ui<i>tH>n pm«1uce<l by mich janimint; action 
will, with a infllciently iteep piirh nl the M*rew, b« 
fpreater than the force t»*nilth|C t<» prriduc*' a louKitudi- 
nat imui'm. Thii-. h,w*uiiiIiiic (he »>hafl to hav*> Iteen 
Mcrewe«l Into the Urns of (he pulley ur llywheel until 
the belieal pn»jection» of the foniier are »i(ualed en- 
tirely within the pece»M'ii of the latter, aiwl (he one 
pari tiT the other tlM>u have a force applied to it in a 
Circumferential dlriM'ilrMi a» to pmiiurethe lhch»re 
luentiuned Jainnihi»r accltiii. the pulley will lie firmly 
CUdl on (he f<haft for imiifmlttlikff power when nktat4*d 
by tlt« sJiaft ill that dlnrtlofi. If. on the other luuid, 
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A force Im> applied tu the one fir the other fiart in th« 
eontrarv cireutuferential direotiou, the Jam of the cur- 
ved Hurfac*** will Im* r^-lejutNl, andaii the radial rurfaceouf 
(iffojectionit will then bMir afsairmc the radiiil mirfarefl 
of like rm*itt^K a ftcrewlux ai*t|on will prrMlue4Nl 
canstnic the pullev to be RcrfWe<l hkntCii'ii*hiiHlly off ttie 
i>ha/t. In onler to enabh* the cxMiphiitc to Ih* employe*! 
fitr the trnniinki>iiion of rotary luotioii in either direc- 
tion, lonf^ltudinnl krywayii are foriunt in the shaft 
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and in thn Ijow in •iich poKitkom that wbon llw otinwl 
•arAMM nt iwhtly acniiut «Mh oUmt, «s dwHwilMil. 
tb* ■■«•*« will IwraactUr miiMlt* cmb otliir, •» that 
tun ma b* lMMted|iMe tMni: but thn* ker* "in 
aaitoialiiMltetlMttNalatialaeaiirUd. , 



Hi: 



I'hilii^iitni-?- wltlt'h are 



.1 i-l" 
iiiifi-' r"\« 



f- by 



MCllOIUJfDim OK THE HIN£RAX. 
BB0OUBCB8 OF THK PHILIPPIMB ULAIIB&* 
Bjr Uioiies P. Bhokkil 

Thih briff meitianuiduni pr'-li.iM;. .-. jvhtv all th*» Ukutn 
di«r*)vrric» in tin* (r«s>lut;y :li 
of ft'ouriiun' iiit«'ri-*t. It 
oorth'd in tho S|iaiiifih Mn 
Miika.ti but not puMiKti- : 
ti»ft lat«» WiUmtn A-! m.i i 
tAinpd In M II . Li it.iivuii 

tM»lll|ifr. Sitli'n-. li I'ti 

Only ulirmi u i»fi>t>-Mf 1 1 1.- 

fl<i(Klt(Itft €>f VMlMal-'l*' IIU'J' T 

low til the unlrr "if th'-.- 
(b*'ir pp<>trniphsf*iiE <!i-Inli,i 
the* IbIajmI;) -m Ilit* lu.ip 'ri:-* .iiiruil.- f iiu- unrrlu r:i 
imtl of <!IM*h t.-ikcn a.'i thiil flu The clj>i- 

MStarof ttu) vnlimhir uiUMTtiU ^Uit*^] in (betnblrwili 
•Avd • gvitcral ikotiou of tiitt rvftotirow of the tolanda. 



!• r \ I r t .111 HI I- T r:;ii fin ob- 
|".iiiIi,.-;itionit of 
- A^- I'l. iiTi.l iif iu-rn. 
1^1 ill J' I - ;ir" km iwij r. > ivintain 
li-, TIj'-^i- iin- iirr.»:ir'''l l"'- 
lii' i 1 mil'-, til i,'! v.- iui nl.'ii <>r 
u ruiil t.. ^,,-ii;r;k'.> tin.litiL' 
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dann looilitiM^ bat I luiv« brm ablo to MwrlaiD no 
details «■ to th* tlilekneei or quiUitjr, 

la Uladoro tberaMe ]mxp> (wpomt oS mmA M Hm «i- 
rrewe MMith^rn poftkm (BQlaiictt nd on tbt wnaU ad- 
liboeut bJaDdor8cdilff«l&. Tlll*flMAIlBttldlob»«llkil- 
W ii> ihatorBatan. 

Till' i^londi of Xortut* and Panor nOBtalB «Ottl, IIm 
•l4f|Mtsit)« of which Ibiis far dlMSovifvd do Dot iimii Af 
raofib impartaneo. 8piwiiuiMk» Iram the •o^tll^^'■•l••^M 
nnrtion of Lvrtv, «iMlyi«d tn thm ]nhorator\ In 
IfkHfHi^loD d« Htna\ HD* o( r«iiiarkal>ly Ihk*' || -" "> 
but tiMtlilii4e d«fliiltv al>out th« d^iioalt U known u» 

UM?. 

The- fir»t diamvery of oual iu Ihr arvhllMfhits'^ wii^ 
uijub* lu tho Ulaiidol Ochik in 1^. Hiuou tiH'n Jitcnicic 
tMxlf. hiiVit brtffi found on the iMliUM] at a in^t varu'ty 
<»f {Miint*. Till* nMMt iniportahi i-mf»pici|3>i arv uu the 
njuitrrn >ionp. within :«<<uii' I.M>r .Hi itiilvH of the cupJiuL, 
aI>o nnnt«>i1 l>l>iV 'I'ti'Miiih a o in>ii]rrabUi aiaooiit of 
Of_i«! bus lieirii *'*tr;»rU'tJ Iwrt', I bt- Mjtlii>lry hftfl not hm^n 
;\ r'Ti iM liil>lf line bitlicr^ ^ I'l i- ur It-at-t tii |wrt. ilno 
1i' cru'ii' uti'lh'Hls iif iran>[t-irt...i.iu- (t ik w»lit, huw- 

Ai t'li^ii:, .-il.Mii- It' wi'*r ihfl rApilftl. rbi' 

h.-a:!'-'- .i. ti .1 inailiiiiiUi lIlirklM'W of ITil, f.^'t. T*'!! 

« ; r < -i.ta, f..;tl iUS- )i' inv .|U3«»>ul. Tlit'V Mitii 
>i f.4.1 u:rh ftl.Miut tw.>-il,.f.|- in.- rul-::-nrii- .•rT.-.-t ..f 
<^-ir'lifT i-'.:il. itni.! wjlh oiil> .J-imj; l |>.'r i-.-nT 
KirtTi- liKiititttli*** of (lii-r»iji;j nil;;!;.!. I Minp^.i. fnuTuiii 
II liii^t-t*r |tt*re«ila;,i- 'tf a*«h. 

Tfi" IsLaui! of Nfirnwt h ti'-nrl*' t-.i-ii[l>-l u'.tii ('i-hil, 
«n^l -'iTK t«:i ti-^ n( *iHni:ir t;.-- 1 !■ :i 1 i'"li,vt ll ul ioiii, 

bin i; li.ui l.i-.-ii liii li- 1 'J I il. - T-f I .',1. ,1 .1 1 1 ;,■ ( .( k M>oin» to 
liav-' U . iL r.-ju -.-il hi '■tt ■ |.T- 1 HI I ly tin SfuuiiATils, 
Th'T-r*' in kiji.«ii 111 I- p *ir- i.f ^■'■.il lit I ■;,iiiitmvft. 

Od t!t- .-n-.-. .vi^x-r I if >, .r ih :^.||.--. ...1 th.il rhny 

art ("f iirj;-ir"jilJ' 'v^ I'l il . In ' li" LTfiif I;\ri [ . >I M ji mIu- 

nafi-:'"itl i*- kriMWii 1 -..n- :il d tTfrt-rit h -^'ul i 1 

m.i ili'l III ["-li fiiimii-ui ii Ti- I -f aijv kiml .i[>|'tMr to 
liiiv.' lii'rTi iiui if. t :i rvr |. ii'.i.u ji"> iin''mlh*? 

rt#u»t itiA>[ <-'( ilijs»ii»iui'> liri'l ndjui'tf-nr j.rii'ill i-IiitkU 
Th^-y lin!n'ur»' itw |>r»»»<ini**-> of li(Ciiitt> frMtii ftir I'l.d of 
thecw^t to tbi* orhtT. 'I'iw fi^'ltrli lrK-,t),t) in m tbi> 
wefli«m proriooe called Xauiboanca. oq Uiv UuU of 



nwtuf MAtlritJ. Tin* run^v of whieh DaU foriM («r 
imak trends Uin* nortlit4» <^\him_> Lat^y-Laoaj^aad fw^ 
R ktoandary for all Ihr provirnTt^n lnfriO|^aR upon tt 

Datil iturlf Um in IIm proTluct- of Lemuito, la thk 
raDRV cii(>|>«>r or» hn* bMti auiitliMl bjr tiM nattfw tnn 
tliuo llomtMhorlAl And Mora Maie<*lum dbtooTcnd iht 
PfaMppliioN. Tli^ proem !■ a eoitt|iUGat»d one, b«M4 
oo tR* aauH* priuoiploa thv UMtlml of tmehiitc 
phoMltaoftbiaMetallnBwopoaad AncrtCK. It r.u,. 
vixta to t M maa Xm IMItlal fOMtlnC Md feOartmn tr, 
matta"and •VMHiialiy to blaek oopf»er. It b. ^^v,, 
orally bidiWHl thartbSli procem murt liavn Ui u in 
trotliicixl from Ckiina or Jupan. Il in prartMvi] ni,|, 
Ky om- iwriiliar trllw of tiativi'ft, the* Igorrote*. wb.v> 
rtfriiHrktiblt* in luany way*. 

Vuyue* h-port8 And tb* roote* by which pnj;^,. 
HiueltcHl by iwtivee ouidm to inurk<*t IniHt^Htu that tliT-r» 
are oupper whiM ii» variwif (fortUMjH uf tlit* tViHrlkrs 
Cmtnu, but th» only dfiKwilit which liavp bfvn 
ainininl with any «irw art- tliowi* at lianriiyan 'ftU-ot i 
iiiiJt')* wr»t iif MoiiPit Dutrti. nnil two or thr*r r<* 
kiortlitit'w uiriiin a f*'w nill*^ of Maiifnynn Tb* iit- 
|M>)t'> of MutM-'nyAii HTf ilf^cf a* v*«in» of rich 
n-acliiti^' t uicli-n- in wjillh ml 'irraiiKt'«1 in (rT>fr4],j^ 



i»*r cMut. ijf 



Mtran ii-Miv» ur»* said to 

IM!r, ruiiiiily ns [**(rjilH*ilriU' and nllieij (."ira. 'lit 
i^ririrt/- Tiie pounir^' irtc-k I? dL'»rrih»-<I u 
hi a irmit niv.? of 



Tije 



t'l :i>pt tia» thrs^n uiiule by wiiit« Bini 
. pw>it>, but with KMUMffmbfeiiie- 



Thp dlntrlhntion of oiwh iitim-ml or nt**("I init v ti'»w 
be iikcitobiN) la »onit*whiit i;ri-Ht4<r di'tnd In iiinny i-a%M«*« 
the Information jfivpn in thu abfdnipt I* cxbunff iv**, *o 
far a» tb« nrallablA iimti-rint i» cf>ii<*vrne?<l. '[""lie o>Ai 
flcldft of C>bd. howwwir. have t)ir<>ii »tiiiht*d in Hoiiit* dt*- 
taJl by Mr. Ab«lla. and In a ft»w nthfr iuatjuicr^ more 
oxtcnded lofMiuaUou baa been eoodmwd fur tiw prwt- 



■M tt-^ u 11. 



;ljly riirf 

it -.C r.iilL lltl I t 
^1. l.r P..:l 



iit'i*. ninl iij:i;:il !■ 



1 1. lit ..f Wa-Hh 
.s} U iiiiia c'<mU> 
iihlt- .lithirird 
i.<.[nirtii':n.n :!| 
ilE-li 



• [i.'nilr if 

:'r).n*t.'l.ilLy 



I lUl^UV I 

rc-prrJv 
-r I... .-il 



nnaloj 
itiirio: 

Sin-h Jiiriiir.'- .i-.|:illy [■..irtiiu -..i.-iil. 
u iiUT i to j-'T ■:-f;ii i a:i t ' i* ii 't- 
Tlirv iirr- dU" t" i-nniaiK -i.'i 'li > 

pyntr, rriJiit-ririL' I .'ifilj -iiSj'-rr I"- 
tion aii'i iiijurn.ius to liii;|.-r iihilt-. 

Cyrif'.Mi> M-uta*- art' nv-M ^-il noil I 

i>/n'.iiliiptl<>u. Ill lti.'>»' :«-ltiti it w.Mil.l 
tlvf :iatiM' ci.iil oii^rhl xiHipiaiii Ki-t^lUii <»r Au>rr;v.uii. 
co^it Cor luoHt pnrpMoeo. LItfUiU* i« wi«My dt»Utbut**d 
ill the arcbijHaco; aona oCtha aaa i Bi are of welletit 
width, and th« qHMltsrof OMPCalBOt thflOt II bl|eh for 
fur-I in tbift ftiiHBL 

(.'oul rxi.st-< iu viiriMU> i>n iv iiH'CM of tilt? iKlaiMl of 
I.u/.ni I'Ai-r.v < !.^:uari !!<■«- Itiit.^jvri, Sorwoitoii). Tht* Git' 
^•^t t^Miv ttujs fur iii»Mt>vi'r»'»J .iiipi-.xr to it*- thirst' iii tbi* 
»ina-l ihl.iui] of liatan, lyiiLS tn tin- t-iL'-t i if t hf wiu-.ta-rn 
iMirrii HI of I.nn ni. In Utitndt* 5 ; I'.t 'I'Iji^i siaiiiJ- vary 
from J f.'ft inv-ti^ Ut H ft'**! H lliciws IU ttllv:klM*ft«^ 
Ao;(;>-f- iiHVf bi-n ituub* In (liv UbOWltOiy <l< tligjP 
•pecciou lit* Miliiis, anil th** lUeoU flf " ' 

gives the folluwiug conipoiillloD : 
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13. U! 


t'tAOd t fctlMtl 
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100 







(hwi pnanri of t!iif* *nmi1 will i-ntivi'rf O G.'i \mnnt\it of 
water at 4') i ^til.. ''l aiii 'it iini r Th.- bi .^'.itajf 
pfTfWt in nlK'iii t l.r. fi .i;rtli- 1 1 iit ' ..r.iifT I '.al Tlsr 
HAIII** Iw'il* all' kl.i.Wli til i'\ist Ui I'tliiT KSlillll jiiljiu-^'llt 
Ifilaii'U \ irrartva:i.: Iwi|<i| iC.>.t>n A iniiiibrr of I'oii 
e»"»»*i < 1 " 1 1 'I on' Ml I lu I I n ">■' ■ ;« 1^- ► 5>*H'n »f raiii<'d mi thv 
iiia^ii i-taii'I l.iixi*n Jict M>«itli of Halnn, at th«» town 
H i< . m .\ I . .1. .i.bt ikie tods hare ar»e4tkwr IdeatM m 
iv wmelalcil with tin eoal immi In tli>> 

hll I.- i-l,iri,|. 

'I'll, i i.ul ll-l.l c.r »..Mlll--ni l.il/'>? - -Hill I.I CXll'LlI 

«rt<.-- -T.'tit l.r Ht-m.^TiliiM^ irjh. II.. iH>rth.Tij 
|Mirtii>i> «( rUuwr, Hi'n! nial i» n?|>iTH:J nl Imll 



In tlir i«liifi<l of <Vbd tietroLitail] hiu bovn fnanil iv 
M-iciAti^l with (MkAl At Tolislo, fHi thn WMI nuiiiT. wh>>r<. 
n i*i.inr»«*»iMii Iiam lM»<*n inwkt«^. It in hIm> ri.|M>r1fil 

'r.nn ,\*1l)rLIUs t<> flit' linrrh of Tnli'ilo. uri lilt' KHtllr 

. ..vh!. kii'I ff-iMi .\l»'i:rlH. iti ih«i tM.iiTli. Nafiirul kw i« 

hiilj Itt ill rll^* IVlHl c<.«l hrlil- On I'fltijty, Ino. 

oil i.t rr|Mirtt^l nt .Inuiti.^v. in llif [ir a n r.. i.f I;..!!.., iin.I 

film iit rvporttsl fi>mj tlu- ^iimt* ii^lmi.l l'..:r' l.-ti:i. hi;;!, 
y chjuvod Willi iiamnin in uIkc fttunii <>u U*>tL% at a 
poliit »M«it4 milM rruiu Viiliiti,!. • iwwa on tlw w««t 



Gold !■ tamnd nt n vtvt itmnlit.r .>r l<N-iilitlr« in I lit. 
Mielll|MlA|P>, from ttortlK'rti I.h/oh i^t ivntrHl Miiitlntiait. 
In inoKt nuim tin- pilij i- ilrlrilal, ami li> fmiml ciilu r 

in l*li^tinI: w-iIit irncM or iu Ktrraia il«f(i«t*ii« nnw »J.- 

MirttNl L>y Uu* currt'Ut. TtiVM iiMt arv calliHl " aliivi 
• l>y tiM HiuuiiunlB. It la laiil thai in Mindanno 
aoiiir of tha pavela an in an elmt«l pontlaii and 
niUptmi to bfilauiliii uininK. Thaw «• no dMi at 
iijind wbieb indtailtdMiiihraur tiw nta* of of tbe 
i'laem Tlwr «>« waihad Iqr DalivM. iMllwar «ltb 
eoooMiit slwni for pMit Urauih tiw bailM k aliik in 

OMw 

In III* proTlDM of Abi«, «i th« iMitlMiii mt tt 

aon. tb«y arw plnwni. and tlhr giavet of ttie rl«ar Abm 

i« nnrifpruiiK In l,<'i«aalo Umra aro i!«>lil <)aart( mdm 
iL< well iu> .-r:ivi Ih I lold b aMwiii'tl in t)ii« prmrlmw 
4>ln«Mf t<» tht* f>»|t|M^r tiituN, In Bant^Ui't tlto Kraviihof 
tlx) rinir Asnaiavrf giilil. TIhiiw {• aloo Kold In th» 
|imTlno*n< Hontoe aad In Knwa Relja. Tiie wmt iiii- 
IxirtaDt of fhaatiiifomui iwovioeeii in Cauiarint* Nurtv. 
Htffr the CowmhCw of Mainbulao. l-aranalr. and LaUi 
iirf npvelally Wfll kuown iw |^>ld■|>r<xlupi■lg lueahlin 
Mr. t>rai«th«i. a well knuwn lipruiau i^>lciti;i>l, Myii tliat 
IhiTL* WL*rp 7W nalivtn at work tut tin' rii^h t|iiftrU Vfina 
of thii* plaoe at the lilufl of l).% viMt. iilitt..it tweflty-ATe 
y|^J^Tlt a*r<>. At farocilc tlmr.- au- |ianillfl t-|iiiir1z Tefns 

il^ ffnUlitP. OIkl' of Ut) It'll IK 'J^f l.-l't III UH^rll MIhI LUlltMllllt 

'I i-Tinlf in whif'li till- ttri* III wiitl in jotfii) ■•h ounof?. of 
^•||J to thv I'lli. llin. luay Hiintiwt tlial tills oavay 
li.-\rtlly rttfimtf itti'tl an iiw'rn;:.. tgunplo. BaaidOB tlie 
localiiirM iuri]tiiin»*tl. iLiarjs I ili«n lb tlU* pii0V]iMa 
fiav** lit-vii wttrkr^l U\ t h" ii;i'.iv**^. 

The iitliiniU l.r M.M.I, r.i. I 'ihtjiniliinum, 84bayail* 
SJl.ii.i''. I'linny. i .-h i, in i Uoliul iir<> rvm'»rfi*d to eon- 
tuMi L'^'lil. but i.ii. .:iir.( urit ji,*,.|..*il,lt. 

.\r t^l.uttl inii .^l 'I., .lliitll i-lm.! ..if l',l;liou. 

nhi.-li i> J i.t •:, tti.. ....it:i I.f l,.>I.. Il,i..rt. -ir.- u-ulil 

t(tn»rtif Vtunt*. tmH. i^r ..sli.-tt Ihm L.-n .A.irk'-l t..M..liir 
pitent. It i» II fwt ill llii. k:ji-- 11I..1 liii- \i.|.lf.l (mm 
»0 tn »T IH'r toll. 

Iti the iklatid i>f Miijil.v:iJt'> thtT.' nr.. twn l;ii..wii 
Infill brjiriti^ ilintrii't* Oa.- ..1 •.h. >»' i> ii. rl.i. [ r.n iii_>* 
of Suripui, wlii:ri» l'l.*i'..r .iri t ..".li. r i.|.a i -I,.!." .jiitw 

IfraVliU und VclUlt. Tl r I..I il>.l;l;-f l- in 1. 1., pnj 

ViniH^ nf Miv.ii.i- N.'iirll..' -.11 I'll ...It if [Kiiiii.iin. 
on the iillU <;l M.vi-.%J..I(ir ■|t..t-' n.- --M..1 r<^ lit- Kiaiiy 
eon*!"** kill. lll-.r-T- I.f Urji....!- r;.rr\|iL- l.|-L't' i ) Ui'.r 1 1 1 1 il'*!* 

of iri-lil Willi »|, . :, 1- ,,.-..,..i„-i.,l p ill,, Mill: Tl..' ;,.ro 
iluL-f. .if 1 1] I- .linr nc I ti il- . -I ;iiriti-.l ^. .|iic j f.tr« M l.i'f ftt 

100 uuuL'm |M?r luutitii. all extriieletii by uaiiv«» witli 
laUM* or aooMnnt-nlMll dWin. 

Oopf>*r o»«i ar* re|inrt«l frmn n gr«t nnnihcr of 
lotinllti4« iu tlie ['hilimiiiiiw. Tlmy ari- Mni.l to on-nr 
in the f<iIIowlinj lulnnil.* I.u/.on l|irovlitt.tiii i.t lA>ti;\ii 
to. Hi'litfui-t, nnil 1 'iiiii iriiii-i, Mliiilni'ii. I'.ijtiil.* Mii«- 
Iwli*. ISnmy (|irt»viiii-i- iif Anll«iti-. . uihI MinttiiiiMi ^|t^t^ 
rinr*- tif snniiftiji Iil;^ity nf t ht.vt. i«-fiirrt':i(.|... iiiv (tro 
lintily niiliii|Htrl.»iit Tii»' ct'-.*' ;-l.-iii.i nf Mimlntitto. 
Ittr-iiiir iirncrlr..illy ijii*'X|iltir«.il. in 'nil t.f jiiM^iltjlitit-ii. 
lull UK yt't litt jiii|ttirl;\nt r-.lilt».r tlt-iti.-il kliimii to 
fxiHl tln-ri'. An ntli'iiiiit -.ti.- tnii lf !■> wi.tk tlif tli.fKn*il 
in .M ijilAttr. lint im ■iii-i.. -t. .-.-*.ni*|t< . liiivi-Jlwi.ti al t:iliit.il 
I 111 1 111- iitlu-r li.iiiil. litirtliiTii I.1171.I1 cviiilAin:* !\ ftippi-T 
n-viun wliifh l^ utii|iit--li'iu;ili]y v.iltuibli'. Tin- Iw-i-i 
known ptirti..ii uf clu*. ii-^'imi l^t-v aI>. .nt Mount lutii, n 
\H'ak sHvrn im " ;*,^i nH<t«.ni r" iii iHtiLChl, Ivliiic iu liit itiulf 
W M. taigitada W Mr wwt «< UwwiiWldi, or Ut a» 



kiiru'iii- 
.1 .iir,.,'*. i|iiiirt.' 
•.r.i. Iivli- .\i. 

u, w.iVk 1 1 i.^.. ■ , 

.'t..^ 'I II. r tii II. .i.K-> not HH'in to tiavn kMaditii 

tbf (tUtt«tIV u.- liU.intily of i.t^t folliKl. 

I.K\I> A.MI HIt.VBB. 

A IraU iiiiitu ha> hvKu |>raliall)r dCTriopad MW Ifts 
town of Cvbn. 00 tlw iiJand of lh« tana namai 

Tiw Mit imnartant dainrit of ■mntifafoat critn 
i»Midtob»<it TiwiIlM, «nlli*«n«iriabad of lart» 
tluqM (Mltud* U* Ifl. A imtH* tao. or IW kOot 
i;n«iBM, il Mid 10 MMlaIn M aimww «f iHnr. I 
i;rannw«(j||old« mm! MO-S kMyninMi €i Iwd. 

laOMMMiHii nproviiii-e of Lnun, liMl «Mi«mi, 
imt Ma «arit«d only for t Im Koid tkigr aonlaiB. 

IliU.N. 

Tlwr** In iron ori> In abiinilanro in I.nzon. *^i»ni(i!il;t:.* 
< VblV Taiijiy. anil tloiil>tlt.« in otl»i»r iiilainU. In I.ur o 
it ia futinil ill IKh |iroiiini-i-ii of JjitfiiiiiL. l*i«nitiftiii;i. 
anil Calliurint^ >iirl*-, lillt (trlncllmlly 111 Hul.u'oo. 
Till' ^ln*.^t ilf|Ki«il^ iir*' ill lilt' la*I tiMiiitiJ (tn>iiiirv, 
nt-ar u Kiuiiil M-ltU-uii-nt tialiml 4 'aiKlirlnu. uliirli 1im 
in Utituili* 1.% I ftfiil Itinjfiliuli- IW 17' isvl of Vnilnl 
A nninll iniliintry ^xiiitu lirrc, writtif;ht iron lii'inc jwo- 
.!ilf.«.il In * liort of blooiiii'ry ftiiil iimiiufnrtiinxl IMii 
|ik»wi'liiir»* Tin* |iri»cph* ban not ln^rn dfxTiUi! sij 
(ti'tail. Bo fur iHK I kiiuw, It woiilil a[i|irar that i:lmf 
cual fig inm niiichi l» fwodomd to iobm adtaDtaf* la 
tlila nikM. Tka lignltM •! Mm «Mbl|iili0* aw |i» 
ImUy uoMtittids for Inm Mm! hm am . 

yl It k^ll-t Kit. 

f thiH iiit'tjil II- P.ii..\y,u»l 



Kiiinor* of III 

Ifi'yit- IiiiM. ^^ii- 



I.f ■ 



liul I 



•I" 



Salplmr dopocits aboni 
tndcmoMlntlwPlillliipli 
ralpbiir MiMilt* AN M 



( i-iiii'titiil imtv* <4 
i\ pr.,.-! .-.-I. .r. I ir -iirvi.Mir- ►.. ii.ptll 
fill, .li- ■...,.-> I.f ,|.-|.,,.|r.. ..,i,il I 
iMutu luiitbikt'U for iiufiunr ciiiiialMir. 

aOX-MBTALLIl' HI ■I^^T.l^^lta. 

abound about ucliTe and ntiocl 
lo Lnion th* prinriiitJ 

In thv jmiine* of 

BcMueti and at 0»ImI. in OtnarlnM. Th> fiitnt ■!» 
pMntothaarehiiN-laitn luialiltolwonlliolltttalM 
aTMUtan, whirh iir.> to iiwnaHkwaitatldgftfc 

liafMiaf AnFuualiiy oecMMOn til* «awll UhI «( 
RoraNon flalitaife OT*). It ii nnwh mtflkfei k 
churdwa in MMiila for lai|iUnnai fonia and alk«r|ar' 
IMMM. Marbln ar* alnqnaralvd nc Montallma, b Mr 
provlne* nt Manila, •oif at lilnitnitonan, lo thr pfr- 
vinre of ilarouK. 

Thrre ar* oodcm«I<iim for nilnini; kaolio at Ia 
Ha fill*, in lai^tto* I'roviun-. 

I'varl fiflkirrira rxiata in tlte Hull) ArFbineligi>IDd 
arc aaid lo fortu an iiupurtant mnm- of w<-afth. 



ARTIFICIAL SILK l.N (iliKMA.VY 

AiiTinciAitiilk iwinliti tt pf»|nnad ooUoc or "1.. 
fibir. aiHl ba* hmn fenaum to Iha tnid* aodrr ilu- ili 
Doiaiostioa for khim* yaam. It imwmhhm aa «iKiu>tT 
•Ufcy hMt«r and can thrnpfom bo eiiinloyMl •« aa inilt*- 
tion of (ilk. Cbant riwnlonitct. « Fr>t|irbiiuui. IbrM- 
reotorof tbiaoiatfrhil. <'oiiv«'rt>il ib* wliiilrw kmUI'o 

or parlfted wool llb*ri by » pr>ii'n.|i ili-itcrilx'tl in lirniiWi 

I*lt*ra pat*Dt of tliv year IKM, tbruuKli nittv nuli lmnc 
acii) into riitru-erlluIoiNi. He tlini find tlic auu* (t<a 
thr aril] niui dbwlTcd it ia a niillai* of akobol laa 
I'tbrr. Thi^ MihitJonlha«olllalllod.eollodiani<piWi|K>i 
tbrnugh slajw ptpra wbWl am PntvUMl wKh alRIIiV 
fliti- holm, and tb«M oaUodMB WMMb arr ]«(•■> 



ilimuch waini water 



Badi Kfliatni A nuinbrt af tbiii fla* 
bnuRbi IMBllier, ■UcMlr twMai wi 
i« Uaitad BlalM tsonanl «i UaiWN WP 



Mil. Willi* caiai* *• 

iiloohol and ctlwr to avapenta^ ana ooly tli* few iun» 

fvlluloM! tbraada ' * " 

ihrmla are 

»iiooI(sl. The 

ilial lliiii I'lireiualy liatmua, bnl aaailyli 
i-riin oipUioirn— tbni* was pat on lb* 
tiiiKt of thn Fwi> «ihlbitkin In IW*. Owtaf •* ** 
tCTvM liability to catch Are, Il did not eon* Into UMtl- 
cal ii'.i'. hoi after thl« dlfflc«lly w«« oT«r«o«» or i»- 
iijos'iiii; iIri nltru jtrrotipii la proeeM caHcul dMiitraikiKli 
till? hiiriulem fibrr «a> f luployed In tlie tentile imbiltiy. 
Hy u ittiuilnr iniftlKid artiiW'ial nilk wan prmlQord by I 
clitimiat of Aiij^ihori;. Dr. Lulinrr. lM»t\y. Itoweret. ■ 
nmthoil has bevn Invented in wiiich the ane of the in- 
jiiriouK niim iM»llntiiM» I* oiitittwl Totton waM*l»di» 
*ttlvi.il III i.opjM.r oxitlt' itf iiiiiiiitiiiiit iind tbrsolBtino H 
puin|ti.il thnititli tint' tnlx'-. Tbi- dKlleatr llir«*il»«»« 
|i:iM.i'd tbroiii;li ililiiti-^1 acid, wliioli wporaM* tj* 
t^i|t|irr iilul iiiiiiiioiii.v !tbi- mull bein^r an pltrwiirly 
fllit- liiflniil-* libi-r wliirli ii« rinplov«Nl i|.- ull ilttitAtU'* 
nilk. Thin pn)CT'»i,, wvn Tin- .loiinial of llic Soi'lity IM 



I pnK 

.\rt.i. wliirli i.t |tiitt'ii;. .1 
lrif'>. i* miirl to Ijuvr r li.- 
tivi-r tlniM' of I 'Ijiifi'..! ill. 
iiiiiiiiifin'r iiri* a. w. II ;l. t 

n , ilii tlliil rh. VI. .. ha-t 



li ra iii.v .ri.l .itlier o«II" 
.l-.ii la .il ii-lvontKlW 
.i„l L. !,i,. T I Tlinl II* 
|.,i..l.i -r K 11. I i wi»' ''-»"• 

, ,. i. I iii.-li sirni'ltT : .«« 

(Ill annoMUMiiK'iin' iluiUilioii »ilkciili •* mauulaclulW 
by tlik proMM at aomliliifnbly Imm aotfc ._ 
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ES<il.NKKUIX(4 NOTES. 

rof lb« tttirJ thitt tho *iiii>ptr of wihhI In tjip 
Rlrioil* tmvaiMd by tU- mlNnv in (V^'ili-m niul < ..n 
liM Siberia to besomlnt; L''»'l<iiilly i-xti«u«tnl. iln:' Im- 
iwrial Miulilty of Ways miii l ouimuiilmtiuias Inu ri^ 
Mdvnl that the town <U Madalicnuki, In tlenlnil Nilieria. 
■ball be aoooaelad b]r railwa)' wilb Ibe (Inal Hilivrian 
RailwaT, (or Iba pannw of mpplriag tba laitvr with 
IM. Tm eoal ibIdim imlutfy (m» alNmly baan «a- 
taMMMd ill flwMaMiSl, M tlM« ffMd b^ 
•itlMtplaMk 

Ih* Hkn* iM Ih* BHItlh BMrd of Ttada ihdw n 
BWal nolbarof aa«aaHI(M te tha Unitod Kincdoin (or 
tlia nhia inanthi of IHM* codini; .Scptrmlvr ill). An-l- 
danl* to traina. rollinif Mtnak, irA^lt. 4>ic., i>.-«ii>^l ih^ 
dvath o( 27 p«r«MW ami injury to Mi iwreons. FrmiL 
<ith4«r caiiNtttt, nkr«l^Hi.ni<Mi.. i>te.. A)& persona weft- killfM 
anti 1,11(1 iiijurt-il : Uh ortlti- klllixl aadSUortbcmjuriHl 
beltii: iiHweiiiTfrB. I>f llibi tiuiiilM-r. ITweffa kllleil am] 
3S iiijurtMl by fiilluii; betwet^n cars uud platforiu-i ; 2* 
Wprv killtMl unci 5t liijurcHl by taWma out at thit ear* 
wlitir in iiioUoik : iM^nHin^ i'ottiuiitt<*i] »iii{*i«l4» on tii«' 
railwny*, whilit M wrrr injun^l wiiiio np]uin'ntlr At- 
trniptiiig Kntciilc, jun] thn n'inninil«>r <»f rbt> riir;%iiriit4 
Jtnci cju.iinlti»>ft uri>r(» iliic to in^vcriil catliwa, tT««*p<«i8i<lii^. 
pt«. othor III ! iiii I III itililiiioii CO than naiijnd In 
:i.vi ilMtflix >im| .'.k'.', t'lit,^. of liijaty to nllway ooui 
Haiile«' art'-l ruu' r.ii l' -r-' eini>lovt'-«5. 

T)le locomotlTe •miliiiiu' ici'IiiMtrv kii l"!*^ iln-wnl 
the 1'f t lit' ii:i]ir('V<*ii cnuilitLi'ii cf h i>ii>.-^>; ii^ thit 

y*»ar iv* rt.i iiiurril wttti tin- {•> ir |irr.-- l in; >v irw. ThM 
iiHitractlt.u |.i.-.i:n,-,tiv.i vh.ii.> Ii,<it m.-lil i;riu- tSu* mil- 
roHtl ».|iul»v;. «i.T>irillmr to TIm K.-*i r. I I l>uiU 
I-HTl |._»«jtiM>tiV'.'' nt l.^i**. ^Ol r'l wah man? Dinli in 

lb417. Til** niiriib'T iif 1 -itive.^ fXfMjrltsI wna :J>«t in 

im>1 and .Ut in is'/^. Ti t' rxllnwiui; ihIiIi- ..lioirt tin- 
yvarly oiitpnt oi .i>ooni-:>tivi3 buiklen ■iao«i l^^'S.i : 



MISOBIXAKEOI s Nt^TM. 

Tbo adnJtetatloa 4i.f lamp tnl' v-.-m.-. to be oo lha In* 
rn.;%M', atMl until a tnv in piuM-d t'»labliiiliiiiff a errtaln 
Nt.Hihdard rli«< w«»rf>t «>tlii vili kH- nM><l, not iMwiiuMt nf 
tlirlr iiifeftuHiy, but on a<tc»uiic ol thfir i-bnaiinoii. 
I1nl(iftuiuilel)\ tiuioy lulueni diriuaiid <>ll« n( ili« inirrit 
pricr. allarljr noklta* of the dan((«n att- nditiii iiimn 
tba oaa of few grade oUa. All affurta U> iiiduei- luiitfrs 
lo oaa oair ttm hif her ctada of «4b are (ruithiaa in the 
a b w e i c* o( • law fliinB m laiiat utaadaid.— B«|mK af 
(b» HIn* fiupeetorof Tntimun! for INT. 

Fit*. CoictnU<i::ri<r ii:. M . \».w V.irk I'lly, inli'ii.U 
to it-K I I.' I' !.'i-i.i'iii. I., -til . (ill tlit- i..t> rniirtiT in 
llie lyuIU'T o( (iruiillif^ (ill cti:tiin*.y tlr*.«. \i |ir*.^.|it. 
wh<-ti II c'liiiiiney Jlrt' ii* t>.|Mir'<'iI t<» lii>.(i»s-t.ir -.f r..iii- 
bu*litilff* Murray, tin* orriijAht uf tin- iii*4ttiit**itt in 
whH'liiin' iir*. tKN'tirriHl is pri .wc'iiN'.! ?n.ii line. I. In 
)ninilf|.ti> III Ihi'M' i.yuM**i, it i* lyii.t, 'h.- l. i iint* ^iri* l*w> 
t'l |>^y tllii uluoiint, Alul It :i t-- I.. . 1 f.lllll-l n*M> 
t[i«l ill lii'ii^r .^-ti-fH I In- iiirii*-!)* i,t t>iji;.iEiin=. nn- r.'*i>iin 
Millie rnrtlif uiirl*--:in I'ntiilltimi i.t th** rtiimin'}*. i\iid 
iM>t clir <ircu|>aiit*<. A m*;i-ilf>* tlxi'ii: 111*. tit'iiJilt\ fur n 
pliinint'v lir<' iit f J'l nnd I'laciiii: tliM r* >i***u*lltillly ..ii 
ou'iif-n* iii^ltM.l of It'tinnt^ will b«' ifiln*il'n-t.il jii tliv 
Si'njiti* jiuil tiii' i\M*eiDb1y by n Ht.')>iiblii'.\n ikn*l ii 
I Vtiit«<-nii, tint bill lirinfc i^*K.>rdc*d by iljr Urt* dr-purl 
nn'iit Its a ii»^t*.tojtv. 



fdlUjwintf cJiit-* ; A vninii; man 
i1 a ;i p .)f tfJiiv. rill* winiini 
N.i-ill til*. |lilti..||t li*lt u 

rlti' ^iir will. }tT(.*;**-! 



11SSS li.l.-*J 

icKSi i.mi 

lt«i a.iKi 

tw91 2.!M 

iKW i.m-i 

l.'*3 .j.dll 



1S1K-. 

11^7 
1»1W , 



IU».'> 

1.11)1 
i.i:.-. 

1.551 



daiaag* to ritll>* .>ii tha Wabiuih lUil^uy by 
' a diM:«HMi**«it^[ t'ti^iiiHt at ai*p9^of ««lM>nt 4*i 
•r Inttir Id r*<t**'ir(eil la Thf> Riillway hmiI Kul'I- 
WEBff RifVicw. T«*n riiilti wfrt* bnikfti itnd ''-2 W4*rt* 

bBdyr aurrtutt-briii mi to mjiiire tli^ir rniuoval. Tlte 

niltiiaQ{bed (kl |M>undi |ji*r yard and lli«! dnviup wUm*!* 
•( tha anstaia ware M ineliaa in tUauieter. Tba naiJ 
biw • ivtolhaRliiB Hwqwad af lUieoimfatad aogtaia to 
tVailUa par boor. 

Moot brnu (•ninilcrs know that by tlw addUlun of a 
•aHain qtuuaiiiy uf plioaplianii to cupper lti«y am abb* 
to oiake a Kiaiid oopfwr aaalJdK, bat II la nui t* vrry 
bnM founder th.<t knows the beat ««ay in athicb to mix 
thiaplHiapbonu in tba copper. Pb iatp iM M 'ia i being >ui*Ji 
an extremely minbaetible enhatanai, it hardly touebea 
tha molten iiwtal before it iipiiiaa ami la hat In flaMM 
and HDOka. To set the full vlTeeta of tlia pboepbanio. 
It in* Co be qnleKly plunutnl to tite l»ttmii of th<* cm 
■Ibtal An iHmikau* imtrKnl prai-tli-nl by a New VikV 
elty founder T» (u take a twry uiiall enHtiM* and i>or^ 
sevt^ml oti«.|iiti|«a in it. The pboeplM>rn» Id tbt*!! put 
into tills yiuall potwaail Ibe top In 1b**u eoveni*d over 
anil n jiirer uf paper wound aruniid the buctom wiirrr 
th** p*»t bilk bi'iin pitairtarad. Wheu tbeeo(iix*r liii.* tin- 
riifbt h**At. th4' founder taken tlie»innll ptft and pliiiici*** 
It (pili-kly lo the liiittninnf tlje eruelble. Ill omrst* tli*. 
iiaiHT l« linini'illAtt.iy burnt. mtIiu'Ii Ik.iiv*.* an oih.oIiii; 
for Che tthix-pluirint, Atnl It. bAviiii! but oni* uity to 
i*»i?it[K*. rtitis out tlirouKb tb** *.inail bol***. niix*-^ iiM>r 
oa^bly wriib tin* inolrf*ii ma.*- ami |»bo•.Illl<^^l?.»*^ tin* 
<)op|»*rr. Tbe iiia'itl i* llien rt*..»<ly b.r iwmrinir, ami with 
thii* trenttnent a eouiMl copper cluliui; ceui b« lundit. 
.SiK-ii 1 iii.'tiind ul nddinc phonbariia to aoppv l« 
eii.^: . ,.->..d otnn tba nwtal uTo be eeU (bralirtri- 



UaKtow rcportJi ttii:* 

.■111 .,t:(' 1-f hiK Hnu^i-p* w ii a 
111"! if i wilh-ikiit Mippii r:ii 

jtr-.i'Milk' »tMSNJltli-iIl Wt ■.(•:! 
rill* IiriekUl;^' imr ll,iVl;lJ 
I'lMil |iJl-.^"!. h- up I'll. 1 uron Ii.i' ...ih i.-v !..■ I ..v ;n_- 
lliitt ;\ [iif.-.. .iT L'l-t-i lu'-:-i-.ui- *-.].kPf'<\<\,ul It, 5il^' 

l!L-r»h : i\ K • ii'L'. i: ).ii*tiir>' nf tli»- JiiJi:i-r >»ji- CJtki'^ii, 
niul in H if ' < a -r tmrt of tlit- tliini (n^tri-r n Mimil 
ri^hf an_'l. .| V.-nr.- -.mi- f".unl to bt- vi»;iti)t*. Tin- [iii-. 
titri' lit-i:ij- i.l''-''^' '-f ' h'- Mil i.-i-f tiriL'<T, 

thi,- .iilllji'T iJii'lriu, iu t lit' iitT'-iTi'tt InciiMMti. 

utiii tcit iin' knife t^rKto M^umt atjiui^ Uiktti bo«ly, niiu'ti 
wa* tht^n (•\tru't*Ht wiUl iJl* llMVm, pTOVM to Ufi 

rwii tiiir Kikliiit*>ni <it gtan wiiMi Md rwUd toffeth^T 

TWMMnlauiupplyor IndJuia hu dituinbhol t'l 
MU«h & point thai l(««iirly exbanatioti is inimiiMtiic. nii 
li*s» uVr^n an* takf*ii to r**t!ti<*<* Hiw drnii^fbe npnn th*- 
wt'lU, HUTS Miii^iikcrriiii,' Tint <|ii*->tLoi) in uehIii 

I'MiijUii^ tip, t lii>n'f«>ri% IU to wli)-t]i«>r tlii' liipiiiif of 



• 1 . _ 

line to ChtcMo wiu flnK pfASeeM, In 198$, tht Lerc 
latum ptftWMl a law pniiibltnuc it. but llw oourta dv- 



We ar« itnlfbtetl t'» T H<'<Il'- 



i-r K.'.lfMM. Hr.> 
i!" Si 11111111*111 tin.' 

■ 1-1 r In* SIniin* 
■< .111 : I*aH«a 

'■ >-\ IliL*- ■Mlt A 

■ r:MT I. .ink 
ii rT.'--"!-.' in 



I'k .Mill 'the itiaiititrr in which ti Ii.»h 
-..V- I'l-.'' Ktiffim-iTin*; N"t?w>^ Tliiti 'l-fk ;- 

-ni-* i.f tti*t Si. < 'rcilX Klv<T. l>i*lw»'t-ii ( 'ill:, 
iiiu'i'i.Ml.ly Hftv. At this |M.it.- .k ■.iiiAll tip 
•fnimt*'! c»f Mi)fni*(i*j|t wiiltfi rliri.ii;,'li i b< 
tI.<^Atl r-. itlwHsi S»'\>l (if I'.w l-i*.- 

Wa." IV •■■'-ti - [i [t-rulli t' iini ! K'll Iif -I: I ] H'ltiL' 11 ■•■"I I'* I 1-1 I ■!!- j 

n**ij^tilM*rln">ii iui'l ■l.i- k:ii^' I I'-iliM' - '>»t'rt' H'lwnt. Miitie i 
Ifilfi'-niouM ^ aiikr-4' ['<<iirlLiil'-<I >l<;i[ I >Aiii]|i| iitiliM?th > 
cut iimiJo oytiii' Miiiill «-triM'ij. ."I'l-i'iivUy ."ui the hitfli | 
miigf of t\>i« provtticd iill tin* ttjipkafiff** n«t*t|«^i to flit 
ttiJtl *i»pty tn*» <lry <ltirk. Slartinp r.i' li lu lr' ; 
fif«t ff Mii tliH rlv*»r. on ttip *>iiiMll Inhut.4'\ u . ui un- 
mail« acRKwt thf U**t[ ii( th«* *itfv*iii. •»^ra'HitiiiM: Hitu ♦•a« h 
iMUik, and n in-f<Mii wall of hImii** IhI'1 )>i iviiit^nt 
l>iiilt. At the center n|ietiinu tlit* tup of HiIn vthH mils 
alx>iiC on tbr level of tht* bet! of (Ittf Mreiiiii. hut at tla* 
■l^tfM it AxtMii]^ abuvn the hi^lkent tiilf. SiliM werr 
lAld in tlM* opptitufc aixl m piiir of onlinitry Ini'k gait^* 
wa« pot in plaoo. «»«miiuE ontwanL A pipi? i-ntit^tl 
led by ft vaJv* wa8 law! to tn»*< ^Mtnt^ir wnll. Uinrl with th^ 
Htnuua bed. and carried oft any wnt^r inti:'rc«pt4 i) by 
thtt low walls and ibt- hIIIh. and ailitcti. cut aoovt* ttt«' 
h'vvl of hiKli tiiiir. pniviKlt^l nri uutl4<r for Ibe Btuall 
auiutmt uf water UHually milling dnwu the brook ciian- 
uelr A f«w wvU bi»dd«d rriwi tlmbirn* for »upiK»rtini? 
IkiO kwl fli tlw TMMtl c^HtiplrtiM tliU itiTviiMMtblr dry 
iltwil. Tho op«mtkMt nf tli^t* doclK, wiu vt-ry »linpl>- 
The v««»«l cante up th» rtv«r on tkw RoumI tidii And wil* 
hauli'd into tli« dock&Dd beM In posltkMi ov^r iti^ kf^l 
MpckM a» the tide raa uot. A* tbe water U'\*'l luwvrvd. 
•boTM fnuu tlw bank* k«p4 llw moo l iipriffliC, aoil 
tb««« ani found mnetent for tb« «laM ol vvmtt ittlnf; 
tbta do«k. When tba tidtm had ruu oat Ibe ffOc* men 
•bal and tb« wat«rr wan kapi out uutll npmitawmtm 
flOMpliM. To uiidook th« iMp Uw satiM mm b» opan* 
«i MWV Ode and the water tbw ndiiiitM on Um rlw 
of the tide «U floa tbe VMMi and ill* cm PMsa 
iMtteobbtldB. TbltdMktiivbc 
.andii 



okl«d tbat the lav wm aiMOnitltaMoiial, it being la n*' 
•tridium ot intmtate MNuuieracL Bnidn tlM» Cbieaffn 
nipii line. Iloeii baw beHk faulH wblch iwippiv gtu uy 
fcmrtean dtlMi and elg^htiMna lowiu and TUhflptwni Ohio, ' 
Inelndinir tiMt otuw fainouii nataiaZ mm town of FtDdlty. 
A <nnf«rf Dcw at latn Intnrastad Id the future of the cm 
ft*«lds WM bvid at Manele on Jaimnrv to eon«lder 
K>iilf MllMdIcailMt tbeplpo llne^ Ir <a\ih deeid«d to 
aak tha <MMM£ to MifOMe* law, by tb« legriii- 

laCttfe la IBU, lorUddtair the ourryiug of orer :no 
potiDda pcreaaafe laittjMMMie at any oalnt in a gnu 
pipe lltH*. It i» Aakl thai the Ohio THjm Unn <?ompiinv 

fiirri. I iir."*i;r.. t.f l.mw |.'-,nti-U :ii..i T^l'" 

' ' 1-1 1-' J ! I - ■• »it [MHirid* i\l tilt* puMipA. 

The Metropolitan Slri>t't Rnilw.^y « '•niiik^tii) piuli- 
iMff t ill' i-t»ii»t riii^iinn of ir» iipw ptiui-r hiai-p, ui Tu'enr) - 
fntirth StFHtr^r Aikil TlilrtH^^nth Avctiu*-. in whioh air f 
r<> \h' fiMiiprt's-*^! for itw ntotrvf jw^wrr on tht* Twrii 
ts »*iirlith Stret-t and Twf nly-tiiiil li Strwt rn>«ii<»wn 
hiii*. bill nil infMriuiilit'ii a.** t" i\u- prtij.'n'^?* uf tin- work 
nf instalUn^' I In* Lttuipreswd lur pliint i% rctu-*v\\. nnd 
no viiotoTv nrf iiilniitli-il to the hutldin^. Adjt»iniii|i; 
th*' ponTtT Imiw ill Twi'tiiy f'^urfU H-tr«M»t, nnd t'ttpnif- 
hi(i tn Klt»vonlh .\v»-rim' nr*- i)li> rjiT K-irri>*. whiidi, 
11 In f>-|Mirt^rt. a-t' - tin I-.' fort> <-itr^ l-jn-h rar will Im* 
"•nUl-iiK^I with a til tiir, ci.Miprl-injr a r> lindtT Jiinl pit«- 
tuii williMiT'.tnk itttiu'hhi^nt To \ttr nheeb. TIh* air 
ta to Iwpurri>--<1 in ry lindricnl Hifid " botlletk," frxMU :i to 
8 fwt luu^, which will hi- plarcd uiidiT I lie uratv, ami 
the nir will be taken froui Ihew botttr*. " nt 'J 'iiH) 
ptiuiiilx prmwuiv and deliTimid by idhuia of n ri'dunn^* 
riih'v to the motor cvlinder ul*lW |Mmi>d» pr^Hnm 
TliM rvflUluir f*f th9 lw>ttl«ea" which b don*^ b> 
of H hoie atcarhriM>nt from the retervolr. It in ^iud vun 
Ut-elfwled in b-** tbim lulnnte. It H t'VF«r-i i«*d 
iJint file lln** will Im' in opfrntlott with )'i.ttii|in--' ^ ;iir 
nH the nn4r..- -a- r iiv >!«v l.-.N<'u York Tril.Mh. 
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..r 'h. . lit t I. -if ,1 

l.i, till- lift' «ii.r,. - 
-It-et't by w|iit :i <« 
• hiirpi '-v i I ijt - iiideed etit Iei h > 1 1 
in I luv iirrht-d (ttithw pnrttii, m 
I ikl ^tntid in tlnMuidiit of }iroph<-t^ Jind ajMMttit-*-, 
■ ir\.-t :4iriiply and dt'Voiitly by th^- tliirli i nth o^ntnry 
liiMilpt-i^r, wih> hji.-^ M't in.'r rli»'iM h I^i>i ,1 ndpini'iit In 
nelti'f, t-rowdi'd w it h uni-iU. Indian ntfuUb-'itiLM di-iid. 
■rtlijlf tilt? irrt'iir '^iniT>— ►•;si-li Kj*lti' diHrin**!. «ltli Iri^ 
writtvit birtorv t^-id-* hhu— ri-** \ Ihllit) frniii th+^irruf' 
lln*. and two hvuii: antral" lilow Unit; Cnitiipt-iH above 
thrir bfiid'*. W'nlkini; roii[i%l it. by wayn «hirli lo^o and 
find il a^in, we m-i- cho long, irnvni'ir. late Uoinan 
rsipie •<lriii*turp. Hki* hotiKp iuldcsl to iio(i*t\ with it* 
low oi<tji£vmid liinv-r, <'\in'tly th« de. p. ru-ti (N.lnr of 
phiH^ fitiddln^r ln•■i^b', tttf rhiirrli. mtl) U-h^ of itMtt 
pro]'-il> >p iiirth itiVNt^ry whieh we find In the ear lie- 
dral III Kur.-t'iH>iia. f^^r eViititple. bah an aui^'lt- (lij^rnity. 
ami at nit'lit. beffire the iilUir Ci-jiidtes are lit, bL>ccHiie!t 
upleniliil in iibaduw. lii it* d«tail, iu the ^rndual aeeu* 
mulntion of Mtnteiure and ornament, the utatun of tiie 
rvtabli% tlie windows, thtorwavti, eohiiirnM, it in In it)»«i( 
Analuio*.t ronipIeC«r bintorii'Af niii*-«-nin tif Spiini>-li nrt 
in *toiu', Itut It is, aft^-r all. Iti tin* eh>l>.t*T» ilu«i one 
eanMebiedr to linger. Tu walk there, looklntc biecw««o 
tlM»Um while eolamna, wStli their hlirtory of the Bible 
or or the world earvml tulnuteljr and with loedivval 
banior on tbe cardlalw: litokini? iKutt Iheiu into that 
inDer eodii Where a canlen of t rer-** nnd hlirubtt bloaRinia 
with many gvceiia — the ferven uf puhu. of cypnwK of 
under tint MiiinhiiHi vUilde 



mm tb» Ibllllihji t» ourntnilnr mn-'n wdf to an mm 
uanlM peaoob mm T^mcnna at least sUil i 
- — - bitlMt|MmaiMBtdi«aBioftbeuiiddle 



SELECTRD PORHDUB. 

Aa alley of tt parts Inm and 9t parte njekel pna- 
MMfe « «D«ll«bnt of eipaaeleB alaMut eqaal to all. 
It M, th iwiowh woN ealtad for toe tODbk water pipee 
for ketOffn, Mob-TeehaMie KodiMi. 

Petetiea of W»t«r.~Acoordinic lo ReooluL ibe doable 
lodkla of Imd and putawitni. PbUSKI. b a very deli- 
eate teaganl for the unwrno* of w«t»r, Iheilnubb onni- 
poaiHllMbici«Mlvedinl«netwocoai*iitneiit Miltn hy 
the leael tiaee of nwbAnm The double mit la pre- 
pacod tbw ; LmuI tdtrale* I fraamM. U d»*M>lveil in If 
rabfeo eeatbneloM M wiM«f, obd aaturai4N] potaMdaia 
lofUdo nolatloa It added ae loaf ai the preelpimie at 
tlrac ionised oontlatM to dbsolve. The wniUon b tbea 
allowed loorytlallbe. after wbloli the wbKe aryital* at 
tbedOQide lalB whiML eepaialo are eollMted, wibid 
with abMdwIo aloobol, aad kept ovor qnjeklbno,^ 
l>bafn.2oit, iKL^m, 

Red Mordant for Boae.— I.ay the tobbed artlein 

for M t.> '.'tl niinnteM in nilrie aeid rtionidy dilated With 
w.itrr. riiiM' ti.eiii <>ff a little and plane Inem Iu another 

vt »v. L rontuiiiiiii; wnt» r with line pmtoiide ;I0 dmrw 
iM A Jir^ r (if WAtt r'; htir freqiii^nlly and li*avi' th»^ ob 
j*'frk Ml ir. wlu'feniMin r|n y ►■houtd \w riii*i>«| nfT imnin, 
Ni.w pnt th.. pter. -. in n liot deeoctlon ot I'J'irrainiDec of 
yellow w<Mid ifn-TH-i in 1 Iit< r *>r vsaternnd leaVMilfni 
in it for MMif* linuv N^-xt add 1 ;.'Tan»tii«'*d canninetn;**! 
■ lr<vp-^ of -ipirit of Mil atnnioiiia"-. allow to dis«itvi' and 
iidit irr.iiiiiije?< of vifl ivaCer to tl)i> "oltition. After nil 
h\i* bet-n ktirrt-d widl, i*dd ainithpf 1^ liler« of water 
;ui<t niinierM' t lje art >i 1. - N .^vr boll tlieaidiltlon and 

-like out iiK'pi.i-r^ 'fii.'!. -II. V iiaveaKalaodtborfi^ 

-liad.' — /^'itwlinti Id.- |ir..|i-|.T. 

Indelible Laundry Ink* I'l f<iUov(ii»L'. for iit^' ^^llh 
a blind ^Ii,^ini». t« tiik'-n Ir^ iii sIk- "mi ti|«-m>(-h»- Aj-<itb<* 
ker Zt'itnui; ; il-ii'i-^'n 10 j-nn iiriii;i<ii - b;.*;.-! .-md tlir 
Kiitiu- ^i^inntit V "f •^^ Iv-r nil rut w ii Ii a Miiall v 
of di-rilled waN-r Kiih w. ll t.i-.-r-!};,,.r. and JidO lUiriiii. 
<ieitriii Alid KiifRcii'i.t ^'l v ■ i-rii J !■ > tin kr i In mm- * alKiut 
the eiirift*T*»nfy ui ^fx- ' pi nt. r s ii.k. H.-ii-rr npj-tylna 
thf riddii-t t,ti«!op 'ly ' f' d r- M - 1 1[ nf >wi^i'f al- 
ii i> in i!- 1.1 rii,. f;,i-.- T u.-r.; >t. .11 d Mj-- if olT with a rair. 
'I':!'' I"' - ■ ui.iTi n»-r I >f ii ■ k ii u' f n-* -t.' ■ i p to ri.ib the ndor 
into a bit of vfiXL'i ai d ai'iilv (Ite ftaiup lo iU. in«leaul 
of to Che ink direel. Tin- followinR aW tabM frOlU Ibo 

fni.'^Tnum iitiM iK' /t^itun^-. The iolui laay bO tMed with 
«ttb«e A |Ntn or hand *tauip. 

A SOOD BLACK UAVJfPilT IVK. 

Copper ((iilfdinte ...... ItS 

Silver nitrate 

Aintii>onm waXiv *, . .,»,,,m»^^.t*,, 90 

Pot^»ium tarttat* » )0 

t'-HiiHric soda ... 30 

LN'ktriii iu 

Sut£ur ...a*. •'> 

tAinpbUek 1 

I)i^lillt^l utxl^r 

r)i>»olvii the fi'pj>iT -'■il].!i,i:i' in tliL' aniuioiiia i*iii.-r 
and Add thi> kllvc-r nitrate in |tuwder. Warm the watrr 
.1 1.1 .1 ^ ^..daand de»trii^ and, when diwol e ed, etlr 
in the lainpbinefc. Blix tli» two wdutions wKh pi n bt 

eiit hlirrlnn. 

ANnTHXR BLACK l>K 

In i^artitof atumouta wiUer diteulvtf 5 iJMirtH of mII- 
ver nitrate. In another veaie] disaolve iu 15 parts of 
di>t)lled water ■'i f>ar1* of eauAtic iioda and ft |mu1ji of 
i;i]in arabir. Hix the aolntiunM and let etand for one 
ho«r Id a wann pUoo^ PUI ii»to «mUI botliMb— Vb- 
tloaal Oranht 

A O^rlalti Rfl*i^h line! B«>dbug Destroyer,— H err Her 

ri«-r"iii .Lt-t-ni- 1 1 ,1- r 1 111:1 k*i of all littiiM'keepen and, in 
fael. lit *i;!TiT"ii;>- :iTiiiiiinity in (leneral. for a lonj?, ei- 
hfiTistivt' lui l t-^ j't Hi.piirv reeentlv iiiiiiif hv hiiu \it 
ri>(jard to tt..' r.;il '.v.pt*. :niii value o? tln.sH' r-M b'-r.-tn i-f^ 
hitherto r. am ir n 1 1. .1 .lud j.-vn^'rAJh- iM-livit-d rt> U- 

»-ntv ;lT-i;-ll- r,h T'lii:*:! iHi.l iM'-lli'lt," il. ->-T P i > i-I--, '['i|H r-^ 

wnll- ;tr.- tiiir "i-.r-pi -m-.l; riml 1 1 1-11 pi»iii r n: in 

lbi'*»- "A l:t . f. ir 1 '.--tr-. I>;im' -pr r i' tin iH.-\ .-niil f 1 iiK' ilati>> 

itlL' 'll<- ; ■*-.:-te«dv e(t*., V.J'Ii r|ji- \.',r;r.i:s killer>, 

di'- 1 r..yfr- , iv nii iii«toi>, et<', .1' t:i>* riinrkct Ibrr lieni.- 
t:.iMV iiM-i iL* ■ : ^'■f iiiV('-<H;-'a!Hi'ii Mil-* v■-^^ pru- i icni iiinl 
I rti.Lii I'l. I' 'M:^'^ -m-rr rtiu^ht AJkil kep: iij ^'UL-h *.ntM >, 
■-.I li'nl rli.' . ff.-'-ts I'liiil.l \-P ii|o«t eli.M'lv v-.tii-li.-il 'I'll.. 

f; llM.Ml.^: 1- :*!.-: I'M .■v|j;l r .»f r.M.nlt« "ll.-' Ir.--!. ili'-rr 
pir.. iJ.T Ml -I I't-L- - linU' i:r;-^-L-> (ii|- ;i S*|ak. 1>m: 

I ) n .-xiri li.-f.tii|.- a- I'lx II- t-\^r ;»rMl :-.-. iii-i| U> .-xi-e- 
riei.Cf iiH '■\il H'-M II - In iiM t l:e p nn|»-r Wlieti iiiixml 
with 1*1 p'-r I'i'iLi ri.ii'lii?i-iliii. ii ff-A .if I) c ^'iiir*. were 

klllo<l, bnt r,--i;lt-^ il. i."-ii.r.il -.i rrc [ r \'uri. iiis elieni 

ie.^lK Ui powde r !<trnj tTAi"- I. flic nt itt-r r*'vuUii. HydTn- 
gfu bypi>ro\idi> wii> a tltit tiuliin- I-\irtualln actti^l 
wihII. bur i» tooro^tly t** !«■ m.-^i I, -ri 1 t>e>|di^. tt tiAf tin* 
pl*'a-v«iif eIT>-c[» oM tluw who apply tr t^wil oil wa?* 
deadly, tnit H'.id>' from th*- unplea^niit ^nlor. there is 
tlir <liinprr of lire — arifl Bii on thrunich the line; if an 
artieli- wii.H t-niciont, there wa* hure lo I>e wiint* counter 
indacnti-tn lo tl.n ihh*. rMiitlly, Ilerr Bcrnet,''aii trii*dtiir 
fxmtiiio oil alone and witli iinnbthalin and IoiiikI at laot 
tha- true I. weh And ti*Ntbiii{ df-lrover. The fnllnwini: 
are Uit* dir.*rrt..ii« f«»r freeini: a liwallty— iMirrHek-*. i-ay — 
of (lie tfrrifr that v^alketli in dArkn>-r>>) : " All (he fur- 
niture. the walK tbr flour itlie cnbck« and JutUte of 
wlueh ftiniUh fnvonte Indiiif; plaer?t for tbt b0|BMi| 
NhoiiUl be f^mc over wuh t urgien tine oil nnd uaplltMUlB 
a|>pha*d with a tiriiMh Ttte appiinnlum. by fte uoao* 
tratine odt^r, <dnf<-^ the in»eet» out of their bNlllIK 
pl<4>>e*. into the open In ihouMindf. A little mrlnkllnie 
uf tbe oil I* kuOWteut to kill llie«e. IniiuedlMely after 
hartuK done ttibb* with a hot volocion of oarbulie eoai* 
(CO SH «eallooi4ot boflini; water add a quart of Uqnid 
oarlMilie aoap) wash the Soon, baMbaard«i eto. To 
ureiHure the turpentine oil ami iiaphthalbt, proeaed ae 
followe : Into a iiaU sallon ja« poor a quart o( oU of 
toipdntino, add IM nahii of^ DaphttaaHo. and set the 
Jttir in hot water. irtvmttarfofareneiBaneihalMe. To 
prepare the earbollo aoM aoapk beat to g a t h c r i — 
partff of ooatmon yellow potiHnioq»aadolfla«D 

earbiMie aeld until a clear ■nBltfaii Ii oMabbA. 

tbe turpenthie and naphtbaUa have aaabod lata tba 
walk. eio.. the latter abooM be beahly pabrtnd or kat- 
aoadaed.— waaleni DroygbL 
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TIIK TOY INOI'STKY OK XURKMUKRO. 

F(»H rwiitiimtn Niiiv>iiiti*>rtr Ummi kiiowiitln^ w«»r]i) 
over for llit tnyi*. Tlif ilev«')ii|iiii**ut ft r)ii> liHlii>lrv 
tlMt mail** till*' nitl town M> fniiiiHiM iimy inf¥.t lii* U*\ 
low^il 111 thi- nill*H'ii«Hi> of tliH (ifnuiinU' Muwinii, 
(>>iu|iM*<lv fimii?>lM*i| tloll ti<Mt^% with ci'ttAm. VMti- 
bulm, tit.niri*at*i*M. HiTvaiilN' liailU. iiiul (mrU>ni, are Utrrv 
•«4 up ami (ihitlifiilly n*pr4!»4*iil thi* lM>iiir life of uKtt'ii 
tiUMv. Tlio tin Hi;'t)ri*H alM> exhil>itp«.l Hhow ttw mill 
tary UDjf<»nuii aimI tUv l>iir|[hrr ilnwi nf iIm* t^tictitn-iith 
Motury. The uimi>* iiKM'tiAiklcal toy» which ar» h^r** 



I UM*r^ n «|»lriM)iii Kliip. Ihris'-quarlers uf an ell in Ic-u^h, 
' with A o>in|»li*iHy iiitivnt>|f cr**w 

I Thr iimiiufjicriin* uf lum^htkiitrAl Idvu. wivii Ct-lK-r 
luuiit ami M«'<'r, wiu> niMliiiii*'il u* th** lH'k;ii*iiIiiic <if th** 
nlii«-i*^'iith n-i(tiiry. Tli*' Hrtuiii* cuufv nf n onle 
brat*^! Niir«'iiitH're f*iMil|itor. HurKHfUiiiiM. li»-i:Mti «iih 
th*< makliiirof n iiuiii^cl -litin-. uiih uhlcli (rawlvxl 
iliriiiii;h (■(-nunuy. Tli*' tliikt-rx opeiMMl n new iMti for 
(hr liiy-iMilunlry tiy the intn^luoliiMi <»f opiinil ln^tru 
uieiilt*. Buch iLs mivKi<' laul«-ni>. tiiiU uf mni^u'ije Ut\», 
iihiiM, aikil MWintmitur auiniAU. The iim- of utt'uai iHiw«tr 
tint) laciir of plectrlcity hav** th» iinluMry aimiw Uiiimiap. 






IIh* tittuu»l eftnt rorh littlo pirn* U lbk|in^iHt nnil 
i-ritirally rxnmlmi.) for iUp> pur|>nsi#^ nf iWlermlciini; |u 
Ktrvngth nml iliirAlttUty. U»fi' ure mw a nurkinki, 
liuntly ••npaicwl In |Mitrln|c tui^-tlit-r the |«aru <^ a 
mmiv*' ; iiUfV ImvIii|£ run>|<letei| thiH task hh% teKli 
hl« work with a fifthly Bttti^Ue4l ulr. Anatlitr wiirl^- 
man it* amfinUlini; the imrlt of a railway -conrli ; ^ 
thIrU » buiUlinir a ntc^amahip : aiHl ulhem iirr iimXinff 
chentiuien. uiagie Innteriis. »iua]l rntrini^. |>huiiot;raii|ii 
and the like. All the rnirtiu's r»i>ecmllv ttK)w tA tlir 
]niNimotir«>» and f>teaiu>hi[Hi, are carefiiUy l««t4M| before 
iMVinj; the fari4»r\'. 

A» *oon AJ) thp toy* haTe twen test^-d tli*y at*. tAktn 
In th-f VAriilr^itit^ HMMu, ihrre iu lie nalnuil ttHi 
JupaiiiHHl Ab the naliita dry very •iowly, adU « 
uierehaiit when ortieriui; hin wami oflao itilHriftlm 
miiek deliver^-, the toy* are pUoed in ov«m^ab4 m 
thi» way qntrkly drMil. 

Mnny are the ijeparlnienlii in a tny fairtory wliM «t 
tHfiild vt»it. \Vr iuai>t, h«'Vt4'rer, mcit«*nt onrwIiNii Vitk 
lelAM-iiiif in thf rvMiiii In which all rl.< < NfT. r.^r.* vAftttNt 
of li\v»> made in thk» iwrtlciilar fu- hlUtrd 
U ix ltl»^t dlCDctdl to kiHtw wIh" for llir 

UllUllMf-r nf ohJrH'tN to be »een 1» en -:m 'U-_ 

«x|k>mh1 to view all iM»aih)e kind* o( utM^ic luilmuk. 
»terT<ctt>tiet.>nK and ulides, all kind* of •teaia #agum 
from tne roniiu<iiN'»l M*r1 to the finest miMlrli lor l^«| 
un^. After iliHMt iiin^e t>ettn)-e«iffit>'*" bwotootivn 
with th*Mr nuiehf-* aiul |M«H»4>ngvr». >'or AbunU 
forkvt the toy roiiiitiiiiiH and oiher fonm uf wAl«r-x|>. 
|lnrllt1l^. Hhi|n furni a eLatMi by t heitiarlrea. WAr»bt|«, 
jia^teeiiKer-^leamerv. Meguu-UuiHTbc^ yachtu, and e><*u 
liKhllii'UKer are exhil>ite<l. MutcMH tif varioin tow 
run Im' »<t ti in u|H^rati<Ht ; and many are tb* pi»t»t of 
e\|irriit)ei.ial apparatus for frirtioiviil ^l#fttl|H7, 
Mor»e t«*l4>tfiAphi>, Inihictimi euiU, m * 
ntul phfiiiti^riiph* fkhiliire^l Ilk lh< 
It ».h<HiUI lit- ri'iimrkfd ttial all <>hj- 
uiaile. In »plte of (he arrura<*y of ili*ir 
aiHl Mileljtilli' \alue. art- c«M>ntially tny^ 
T>tny haa a deeper >iguiUmliuu than ulaii) 

v<i the old MW haa it: "DiMiUuu* duiu 
' mur." 




in^w rMI. <«T^MIM>((. AMI AStXHAUMO THR TOVA. 

It may not |ivrhntM l^** nnlnterextintr to vMt ime of the*e 
ritsi l)iv fni'iorir* und tu watch llw variuuft felvfw In 
the nmkitij; nf ti t(»y. 

The enmne /tud luolor rrmui t»f the farU^ry luirintt 
Ihhmi truverM'tl, we llritt roiut* to a hull In whiVh lafK** 
■iH'etk lit till nr>i iMit hy ltitn*ntoii» i-hetirlntf nia<*hine« 
Into lh»* ile»itrr*l i>t/*«A Th»'M' pie<N*^ nfi- iAk»-n Into 
an'-il(» r rTM.iii « litTt* f -itr'-trnvtn .ir kii%iitpt'il iiitit 
vnrlMUt fiirino hy <4|*eeial ni-nrhliHw. WiCh hul a lilnicle 
pi>-^tirt« of A ftlauipinK-iniu'hlne a plerv of iiielari* 
Kiven any •lm|H:*- The Hinie work wntiM. il ilone hx 
band, rvquire a iuti<-h loia'-' 'im. \ ti-.- 



SIHKKIAN SlLUOCBTTBa 

Ai.rilol oti Itear* nnd wolvM arv pleuUrnl In liinct 
tlutrietn, and uplrikdid hear »klns oro to b* bcnitrlit 
fur A ti'Vf ithllltnff* 1" nearly every villatce, I 
, lmvet4>d N*niH Ihoniuiiidii of mile* both in w(kt«r 
I and Aomitjer l^'fore I *aw my flr»t lir« bMar. I 
■nly HAW three In live vearv. and tb« wolm I 
met 1 <N>uld nutntirr on luy ten flnicvn. Tet I 
tinoe wnited *ii liiiurv at a (KM-t hou»« to reM ibe 
honu'it 1 had arrived wilh. mn two of the trullka, tliat 
shouUt have taken iii« In tin- neit ulatlnn, had l^mi 
r*1en hv wolrim tluil evmini; whilr ilrtnklu^ at a LllW 
«tr^iii Jiist iMitttlde th« rillAtfe. Thr* fored* teeai 
. life and ftMid for the hearK and wnlv«i>. and tli««e uul* 
luab hehloiii " take to lh«* rt>ad " a^ a nieanH nf tiTi>li- 
Iii^mI. While Itrlnie at V»-ttii->>li>k I heard fnwi an 
anttler friend of u hitle irthutAry of the <trpat Yf«i!«»l 
where the iniiilliii|: were rie^ii»: fondly at theftiat* nod 
ii.<«wiii!Tiw**. Yiikinif li few flirp. A couple of ttft'OiC 
kdk uuin luitl a haiehet to ml au itnpruuiiMii fiKl ur 
i two. we >4*t uul iit nn oKl televa w-ilh a cuaple uf hjtmt 
lone ■h'tiffhtfnlly lint ufternooii in Jiinr. Ur drt«e ibe 
t«. i M \.r.u tin- Utile fnr**«>t »treaiu. Shortly he- 
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»HRARI3fa THR MtrTAU 



Aiv«KMUIJXU TUK PAIITls OH THK TdYfl. 

THE T<»Y-INOrsTRY t>P NTREMUKKa 



tu b0 aeen are the wtirk nf UH>k»inithr< : for. heviijes 
working at hm traile. the \iifi'inl*en£ lork^iiiith mnile 
inaiiy a clever toy. The rhrfinieler Jolmtm Neudfirfer, 
for exauijile. narrateo in hM " .Ntti-hrirht'^n von Nnrn- 
iMjricer KlhiitMrn und Wfrkleiile" iAcv*oiint of Niir*m- 
Intrir Arti-i^ .Mill Artifiiiii»\ wnrir<n in IMT. that the 
hM*ksraiih llaiin HulMinnu h^.j with Kr>-nt •.kill tiiftile 
uumy lUtl-* niovabl- ni;ur»-<. hv onler of Kini***ror 
Fenllnanil I. The cliroi»i<-l.'f furVlier ftnte.. thai at the 
«Am« tiuke tin? loeJuinitli Kakimf Werner Und mAile 
tot the Vi«Qoc«e laaperiaf Art I Tliamtwr tkunolkritu 



pieeen have Iwen »tanified or " |WwH*d." tv it Ih eall^l 
in ti'ehniejil parlAiiei-. they are piil lnt«» an ovrn In 
order to Ini iiiiiii^alfd. the ohjevt beint; to Hireiiiftheii 
the foriM". Ill oriler to reiiinTP the jiloretl eilerior of 
llie c>liiMlerfi, the forini> ar** taken to another mom. 
tiiriinl ami (eilfc^he*! The inriier U. however. enira«rd 
not only in Nnii>ol)ihitr and |Hilt-tiliitf. hiir ni euttint; 
the threado of MTeu'v and In -liapiiiK the fii»]Mirate 
{Mins of eiu'h toy on hiw widrrini: liirhe. 

After all thU preliminary work hiw l»eeii done the 
varitHU partu are aM»«>iuhUH] hy skilled wurkiueu. With 



I f«>fe' reiiehlikif It. we »tnpi>ed At A ouiel IittK» vill»ir» 
inn. While the old mnther handwi us w<KMlen boww 
! riC kwAHfi she •«|i| : " Yoii will pmtwibly Rnd * Memba 
j jiiiil by the bridL'e : he ha» taken to nniuin«: there lately 
! In 1>ask in the vun." We tlionfrhi nolhinff of li>^' 
' word« until u|kmi tralluiMnir down n whort steep lull 
•aw jast below us, a hilndrr-d yjirtU ahead, what at 
: llmt Ap|>eaped to *>e a brown «»w or a larire dap "J^***" 
I In tiM* middle of the fiuwl. 1 bir driver cried : "TtiPf* 
he K cliH smlkliiAkt ! Hold tlirht. and when I cry oiit 
|b]h>iii your w<ir»t," Hv lA»hv«l his luiraw. wblcb, wltff 
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tliHr e»n j^rioknl forwarij. ii«r«rT«tl frotf liift 1* Nkle uf 
l\w ruiul lu u |Miii»c of fmr. Whrn w« were wilUhi 
Ihirtjr yiutls uf the br*r. BWtwpinf; down likt* jui ava 
Ijuirht*^ we «Mniui*iti'<'<t NthHit inu: yHJinf. tlit^drivm- 
<!ur*iut( in <«x[vlittivf> ICuMmit " Mii-hii*'!. ' " hi* iiHiihvr" 
mut\ titi) mcf. TU*> hT'^t iH*itAt *4«t ii|t fihtiWiily. 
hllnketl at 110. HHil uh^'ti we u>re utthlii tfii >'urxl» of 
ht>u ic»v*^ a toud Miurl nii>l hnuiMlt^l ii|> Uiv -iilr of tU^ 
Uauk, wlivre b** Mlohtwriiiir uikI in^u-Un^ an W(> 
(inf|>l tiy. hi It ck>iiil uf ihi^t, uii (hi- up|M9it« nkh <*t 
Ihr rujuL A i>iirtiric vhrw'k netit hiiu aft cnwhiiifr 
thruu^^h tht' utidrrwiHid. Whrii wr cHHtl^l (hiII ap hiilf 
a luiltt uh«iiid, and thci drtv«*r giit ihtwii u» ndjuMt thn 
ro|H» hnriicMK, hp cri««t : " pArdon nif ! but 



luiDUt^-^ hfrutv. M«<ii Hr«* f-lniii fur a |uiir uf b<K»(« or 
evrii for n iMi.tii|Mirt. I re|**'AI*'dly iui*l or ori!ri<K»k 
kxAJidaof «*iil<r» coiuK *>^**^ hMiof unh iruariliNtl 

by iViKMirkn. KMcnjtra tirtt uur ii(fr*^|ilviil. tnit thi»y 
tir» iiiAd*' At A icrnbht riik. ih%yn iuav |iM»>t hy with- 
■ •Mf fiMHl.AiMl HvKM aim) Du>fM|uiium utv itidrt* d«<Adly 
Ihan wiilveM. t>«^-Ji|>t>il ranvh-ts iraVft by idtrht. ntid 
t»e^Hr>Hiil^ frv«4ilftilly |iiir f«.io«l outftuh* their bul« for 
tbwe i»o*>r niiiAwayH. FurjfH*! or *tul<>ii |iiu«|M»rt» are 
i'lirried. bui iiiAiiy a iiiuii t* ij»'li*ct»»*l or cAplurctl by 
fhtfht r-rnir» m iUrir prrpArHtiuii. The l*i»»»ui'k* liavp 
to di'hvi-rnt thfir )4»iirtiey't< riid ihv vlAcf iininhfr of 
fiMivi('i« ^tiirtnl with , ami );ha.-*tly iai*» arv toM of 
|Hpiiv>niitft kidikAiiipU lo uiakv up the iiuinbvr for xlumv 
wbo Iwrv «rsc«|>tMl en route. 
Oncp wlM*ri I WAi> trtirelhi^ 
fill a byrimil Mith a ^'ovrruor 
oC ttM* d(*cri<'t^ IM' |M^ini<Ml 
util Ut iiie A rnirir*'il Iiia4i ii> 
nil " e«ra|if-<l." He t^tv^r^nl 
liiiii with hl<« tirvolver Atid 
CAllr^l the uiatk l<» filiu. »ay- 
iniJ. "Show uie >uur pa** 
|Ntf t t " The luaii turiird 
white and tmubled. "I'li 
hiKliiM your mmiI "' «b4Mit4<il 
theofllrvr The man *>lH»y 
and (ell oil hi* kiDH^. Tli^r*' 
were Ihe |)uU«he(.l imn ehtilli« 
luit iie tiatl not tn-t-n ui'le to 
rrmow. The ulllrer tiroke 



|th«iT<'mble;kiioail1rtlklMitllkUiatlhrcn«l»or iht 

thcMiiraw And bnindiiiir itmm for e»aviot«* face*, ihi 

my wa> oni I haw IIh* eiilei) bvll. whirh had br-eii ban* 
j iNh«»d rr4>iii Ouf^litrh tw<» luiiidred and tlfty yearii a«o 
.for rin^int; the alnrnt which neArly tM'tm'yeit a eon- 
! h|Hnu.'v. It WA* piihhely t1o|£iei'd nnd it» hftiiinoT rr- 
: iunve<.l. Un my rwiirii to ToUiUk the beJI waw ifi»n*. 

It luulM>rv«>d Hfi (oil time, am) hud be«-ii iwul hack (4* 

Oochirh : 

I Pr>r Ave dKVH wr journey e^l up the t^ia. I ImhikIiI 
A lnti|> ici iitduin 11 kf buiil . All diiy t hree b(inr» 
j with A loti;; tow line drew «*. while I bey wadeil 
{ tlin>ui;li (he i>lialluw-». KorejttK came dowit lu the 
< water M mIcc. The itren»ry wan ini[»reMivr but very 
I lonely. One long lUy our tr(»itkA hAd been riiKlen 
I 4iv A hny nntj a ipirl of ten Ami el4»veti. At nijjhr w*» 
; niiMil Dp. nnd I ^nu with iiuiaX*'iii*'tit iht* tv>>* rhildren 
xart liiirk a^niti in (he (mi1i;:Iii. lau^hinp w they 
'•l>la*<li*-«l tbfoiiirh (he iibAll-'kWft nilhoul n nbaile «>f fenr'. 
Hut these riH*morie« are eiidh*». Th< n* witrhL'raft 
in tbeni- I ran never fori:t ( ttii«> nmmhle liuid or IIa 
hoffpltatile {MHiple. A cri-ul eidamtly fell on tlie then* ; 
but the >yitipiithy An«riite\|ti>^^ihle tenderneM I met 
with will hi vet- fjnie from iny nteuiory untie life Iaml I 
do iM>t lieheve a nobler <»r ni*»re j^'tiefntM* pe<'i|:teetl*i* in 
tite world 1 hiivelMH-n in (hi* ir«' huiit)d tundra>>of 
iiiouth ot the )eiii«4<i, on t)»e l>bi. the l>ena. (Iih An- 
imrti, and a noore of other riven; in Totit->k. Kra^ht- 
amk. and Irkiitiik, and other rilies ; 1 d<» ii4»t -ay evil 
men are not to Ih> lounil tiierc I only MH*ak Uiri* 
truth when | deelare 1 met viih notbiiiK uurin|; live 




* \|(t«4hA' eau't endure niv ctir^^iiii; ' t f*'lt a tniflins 
etcit<>nM>ne thai luadtt lue break iUXo loiic niel loiiil 
Inuuhtor. 

In Siberia innrtliir b rarely punlMheil by death : (he 
crtitiiikal t% only »ent fiirtner ea»t. If the rriiue in re- 
pented, be Id pAAnetl on to adiktauc ami mcir<> iiielenketit 
zone. 8uiiie eonvict« at the l^na iniiu'* were en»diteil 
with bring raun1«r«r» b> ihM flfthd*^ie«^. Tte'rinmeof 
luf iiiotlwrlM buy wab ah exile who had kilU'd her 
ImiibAnd. One lout tlie «harp ^eii*^ of HOtipHrhy to 
t)Mi rrtmtnal »o iuilinelive in Ihe We»t. Uohtn'ry jie- 
<^>itipani«d with munirr m 4M>iiitiitiii eikomrh I <>aw 
t<iur cfOMW o«i the mail Jii»t aa 1 entered lrkiit"k. «>nt* 
u4 which uuirke<l the »i»t«t where ten ixruple tmd o^m^u 
luonlervd In o|«en daylight. At mailt rubbwr» wrap 
lliifnifeelvc* iu white callixi. aiHl. hirtftlble tn the snow, 
cut the lofniaire from behind the idelitbx. Near the 
uiitie* a eomiderablr trade jii illicit Hpirllw i" rarrteil on 
bv the M>iriti iiocu, ay tlie t>mti<;:t:-ler<i are called. The»f 
liiiy rontralHkiid TMiki at Vitiin aikI earrv it into the 
miuibfi dmtrietft, where they make u fatmloun pnifll kn 
exehuiiT'* f<>r Mttden leoUl. Thev triiv«d alon;; obveure 
tiMirpaihf* whieb em»*> the main rfiul at well kn<iwn 
pilot*. TbeM> arw- D4>tor|iiUi>ly dAnirerou« s|K>tH. fn>ni 
Wie uurdervi that take pluoe iteAr them. Triivelt-n« 
lealkip Nwiftly hy. |»eeritiK AnxiuuHty anHiml Sliaftxol 
vlildwniHHl luinev Im»IiI tdnixlly weret«>. | wa» lohi Unit 
owa hundn'd fnwen *s»r|i-f« lay in eniiie of thet-*. ami 
llioi the iHiiupany i« afrttid to reopvn them for feiir t*f 
tlif iH'amliilK that nould arlott. Kr*turninir home <Mie 
iiilihifi*hl from a diktant mine, 1 roile toward a li;rht in 
t'SrtI, to KihI two mou»t«-<l ('ri#eaek« keiMnni; wateh 
vier Uie tooiiy of a uiau wbo had beeu iuum«pih1 a lew 



KXHiamox nv roMPMCTKn warkh. 
THR Tt»Y INDDSTIIY OF MIRKMKIiKU. 



Ifii4» A tuervlful laiitfh. ami throwinir hiui a piece of 
kilver. allowed him (o ei>ca|>e. 

In Sjlieriii (he nHv«t nnlve and ifruteMine feti>>hwiu 
eiiiitM »ide by «ide with not a little wexiern eiiianAipa- 
ti'm. More than once we met with tire •<tone that wiw 
tfointf on pilirriiuAtfe , a lari;e round bloek of ifrantC4* 
Jiinrio'vin^ to a difttant ahrine or iiioiiaaler)'. The 
orllwKhkX Are entreat**!) to ndl it a few yanlHoiithe 
I way «•* an act of pl'-ty. It will lie year* on the road. 
I but it will arrive nl lAvr In tlie m'iiM*iiiii of ToboUk 
jape relienof Kniisk. l)ie discoverer of Sil>erU in A. I* 
1 1981. Hen ar« »oiue ul the wmpuiiit ol lurture «l Itau 



or tcruoven to wiMrate the halla, ah (lie tatler an* allow- 

eil to tiKive at ihetr own tfiiilency — that », in what- 
ever lUAy \Mf their tiicltnailiHi Ai to the aixe of the 
ImIU Aitiipted to dtfTerenT ptir|Nki-e». varionii eiperi* 
nHtntii »how inleret>t)nc re-nlt*. In ihecai-e of h<irik> 
for rranen rurrvin;; nlHiul 50 loiiti. t>elween Vni> and :I0U 
IraIIm, earh of | ineh diumeler. are •^alleretl between 
the tlut pUte«>, on the a^yumptioii Ibnl (he more |hi||i1« 
of eontiii'i, the uKire U»iiti-^ ilieballK; hut vime (extv 
mude with halls ot difTerefit •ii**, and niutioii kent up 
mider loadd to detTioiiie llieir durability, favor larger 
hull* and Irwer u( tbeiu. 



Digitized by Google 



193S4 



SCIENTIFIC AiUfiUlCAN SUITLEMENT, So. 1209. 



AGBTTLBKB.* 

By Vi\-|»s B. I.RVKii. ProfMimr of ChwoWry. Rojral 

A:- 1 Im-. .' —fi.r.. -I;>r,.,l. ir V. „ i(, rl„. :,r 
thtit I tl^•^^ t-*-i',' !■ i *i -n|>|''> i.f Afi:«'Ti^-jui rarli iIh, i^t^^i 
(n rt'l^i:'rtttifr 'til Mij-. illi^itiuI nil >ri\ -■riilii.T I >f rliat 
jr«*r I nroti- 

•'Tilt* l^iw, MfhiMi tiiiXt-^i wish all iH|uuI qinii^tily of 
•tr.*^ftit I'urnt *t a N". 4 Hrny hiiriif-r. du.t tin' illtiiiit 
DAtiiii: iiriwpr of ibt* iiiixtur^* k-<mi1i1 Ik- tviii-ii to i'-'. 7 
niiiilirt- ("T flvn onl)l<' it-ur. o( roiimiiiii-il. whU^h 
Woul-.l ^ivr file nrvtyli^liH itii ttlilliiitltltilii: v«Ju>^ of lill '4 
nuitllff* per In-f ciibir f»*e[ Tlii* (tn^em-'e uf ati iarrl 

Kiirli lis 1li<< iiitruircti ill \Uf iiir well known to 
•reUit mph a piHtliiii; imwer on (lie nniui* ji3 to !t«riously 
n<ttlC4> its illutiiiri.1t iiJi; viiluf. iiiiil 1 fliiil tlitit if Ihi- 
AiH^tyli'lH' tt** liornt hy i1»<»lf at a Miltiiblc burtirr, it iiv 
vmI. iin It^-i timn 3;M> <?andlr |>ow*^r |>cr flrr nnbic 

ft-»'t lit Cll* l*M[l>IllllOll," 

FuTttiiT i>iiH>rliiii>nt* lunfli* (iurlni; l>»'p»*mber, IHiM. 
with rar*<riilly |iiintt>i| KH*. yMiled » •'IlKhily liiKlier 
nM>iill, K'i<\ in till' |iii|ifr rnvl before tlito Micleiy in Jiiij- 
imry. IHII'i. I t;iise tile i'iliiiutaaibiir jMwer of tbs iCU 
nheti buriiC miller the Iml ■noiliBa— mm twiag MO 
aktiillcii. 

A <H3Uiii«li*rableKinoiint of rit^uanaiai *xiiitii as to vhat 
IviMant by IklK llluininatinic ralilo of ng^w, uml ;lie 
only aMumptloo wbldt ran bv arrlr«Kl ni ia thai it is 
th» Iil8h««t UtaialmMliw affwt whl«b oaii be (ifodiKiHl 
froiu tii« lei* wIMiom tmM«t wnwritlaa or aittB- 
eM air •iipply MbM tbtn Ihkt •TMtod br lb* flaout 
UmW. 

Tb* VOP" «M>biulioo of any byilroeyuliira cm, 
lunn**rf«h, tma b« cffcalad by aapiilyiiic tba flaDi« 
with WMtlr womat gf air oecweary tojHwrcDi 
■molriiiA and RtooDdirtb«M«NidtttoM UMt tlwIilKli- 
Ht HtainlMtliMi poMlUa wllh tlM paittodikr 
bvurnar li ulililiiiwL 

WhhflBtlHMa A* MttobltWMa the airnipplM 
MidtlMnAMiiMHtd kgeviMMdby l«o fMtoni:(a) 
Tb* tbiStoMi «r lb* IfcUMt m tba {itamni nndn^ 
wbtob tba ga* i>MM Mm Iba bOfaar. 

Wban a mi iituea Dnhb » bnrav ■adarpnHoro. the 
M|in»botflHie*eapinvgaaBMH!hanii!anymwB In air, 
«D tiiat whan emiimiorDB a poor coal fM fai a flat SuBe 
tb* pmanr* biM to Iw k«pt doum, or too raoeh air 
woaM b« draKftw] In, which woubl eon-^tiiue the liyilru- 
carbnnii too rsplilly, and no ierloinly alTecl the amount 
or IlKht eiDlttiKl. Aa the ifte locnawiai m illumtnat- 
iiiK Value, more and man air ia lagaliad Ur jKQpar 
miubu^tiuu.anil tbia ean ba OlMaiBadiqrlnHMIMSllW 
im^iirv at llHf burner. 

Kx|*erieDoe has shown that with onlfnarf nh^ flat 
flanio bumMii, s«ren.teiiths of ait tnrh tri pr^^niir** iriven 
1)nu>tieAlly th* Ifcwrt roviitis with no*! irn»* of the qtiiility 

ni||iI>I1ih1 lit l.oi>ilriii. altil tip til .H i->-r:nii: lituil tin- kiiiimi 
Hat fliXiiM htiMjer cat! b** — ^1 f-ir richer itilm-* Ii\ in- 
creit»ln(f the |»rv<--Nur»? Wlien lltin hiiiit is rciwilt**!!. a 
thititter Bhwt of !l in-- li,t^ Ii, iMM-ti;ji]<>ypi:l, i. •..asillall- 
er bttriter iin^l. j.i * riiir i,^] presMir*' rfM>rt4w] to, ami 
then tjy inrr<*ii.« i.-i,.' ■n-^Mj-e :his i'ali tllaile to QOd- 
H ii-i,. t^MHi", ,.f i 1 ■n-iisiltir vnltle, nntti 'h*- pr",^»rire 
riM>' 111-- .1 1 1. . ril lit ■iMieli the ttiiiiHi iM-euiii." iliHi ir^ed. 
wtuin a sliU siiutlier btiriiMr has to tie tak-tj H\ M;,'h 
till'. Ill* .If* theiMi even iw^i'tylenc, wtth It- eri'iniinuwly 
hltrli Lliuiiilnatlliu viiltle, ean BHHNrH*.'tori:y c. ire*ui:le<l 
wtiile liy th»rkeliiiiK the llntn** and re<l icinic tin' prm- 
Hilrti to thirl jtoliit at witlelt the uprtt^h ivIum^i i'i-am',* to 
eaii!^ a iitliitrhni; of air with the n.\'ni- auI h-um-s the 
stltiplyiti;; of the oxyiren to tliff«!»i.iii, «-vesi m |>,iMr 
rail I'f il::iiii' I.' ii,-\fli.p itn i Ihi l:i 1 liufl ii n |M>Wer 

tin ■-• lit - uTiiiiii.' II 1 fill Jf null a ':«•' II II ton Jet- burner, 
at ali of.iiiiiirv pn-'< ir. * i\ ttiin.ky tliiuie is iititaitie.:!, 
tint on inrri' L-..ii.i; tit,. i,r,----ll.' tt, finir jm- ■!(',> a iiiitiniil^ 
Oent Ihinte r.-Milt^, li-.-f r* -tiiit^e llijil developiuj; 

llhiitiitiacit.i: viilitt' ,.[ '.MUoaudlMi pi^OveDiibite (w( of 
io»e<>io.ti>i...ii slik'htly bigbar valnaa bmw bimob- 
taiiie.i. i.ir .'I'l iii:t> lie taban aa Hia wanwiWdae un- 
der ItleM' eitlitlr i' lit-. 

Thi» tlt-ure is iltf i.itf .piiii. .! hy iniMi mjinufatolurrrs 
of iw'elyleiie apjKirtirii,. ,i :i , jif„-iie friiiu It that acety 
lene IS fifteen times as valuable in lllutuiliatiui? (lower 
vnluttie for rntitlii4i as l>>lidoli coal iras. 

Stii'h a i*o[tip«irtvttt in, however. ab9*j]ute]y iniHlniut- 
tntf. In eniitra-tiliif ttte value of iLoetylen«t with csmi 
UiLH line littlst always bi-ar In mind that thn tlltllllhtat- 
itti; iHtwer of the (yiiidort ifiis Is tlrtiirtttliietl hy tsiiisutu- 
itl>; It at the rate of ^ eutiie fe^t |Hir hour lit the Lt>iidou 
arKund, Willie in priii'tinfi iiiiy |mwer front H (o 9)) call' 
dies e.in be obtained from this viituitie. itccx>rdiiig to 
the fonn of burner to whielt it is ciiustiiueij. .\ltlK>uffh 
■mall flat flame huroerv only emit from 1 to a candles 
per enbi4! font of j:ii'> otiisumetl. ;;oo4 incand«iMtpnt 
innntles will rieril nlsiul I'trandliM parcnMctooti aiwl 
certainly IT on the Hverm,*'e : an<l aa biCMldlMBblfr Ml* 
IWhtiOrf rapidly displuehiKot her luatllodaoCborBmi!' 
gaa, aod a« this tendeney will b« enofmiHialy lnoreiv>e<l 

HhM tb« la|ning of the Wnlstaoch mOOOpOly red-lees 

tlwprieeof llie Mtantlo' totbettKOr* ttow eliar>;ed in 
tlwaiaiur, it ia erl<h»it that no ealimlatlon is (air that 
daMiMlwhtfla tbia aa a faetor. 

Nofvovar. • very aboH axpiirbiiiM! aooa abowa that 
bamnn nnnmniliut I euble lout of aeatyiiiia par boar 
at* llio liire»t that oan be ptaotieally oaad tor domes 
tw pur|H>>«% and that talciniraiicb bmmm all round as 
eandlee iwr cubie foot ia a (air aTaiiaa ot the llsht de- 
wlopeil by tlicm, altboa^ oat of iTMb bateb of bum- 
era you oatatioaally And a Itm arbieb will «ro a* bl^h aa 
M or even « eaodlaa par foot Tba tnHiunoa which 
the alie of the bamar and the rata ot aaaawButloa has 
apon tlw iUnnlnatlac po«cr otooalitaa ia known, 
and to alaowa ia tba MbvUi^ lahh: 

FiaXsaia Csa«ti 
Botisv. ftr cn^k feol.^ 
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And aa tb« anMniapttoB ofaoatylMM la reiralat«d by 
naetly the aaoi* teefan* aaatt ia tba eaav of eoal ma, 
ti Is evident that theaaallir lha botaer and ooaauuiit- 
iiKii the towar will be tba aaadla power pertaotot 
Ki t t > It tie, and la praetlee trilb aono-half aobto foot 
hiinii r »4 eandlea percDtaieiaaitiaaMdraaBlt 

Takini; a series nf bnntaia «f tholfapbay tgraai ob 
talned from Kalk iHtadlBMUIB * Oa. tba IklllaMac re 
suits were nbtainod ; 
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however, has ( 



one atlvantaaa am the m a ntk . aaid that 
is tliat you eiut more or bM KgolalO tho light to 



FVom time eooalderattima It la evident (hat the only 
fair way to eontiaat tli« llirlit' ohtalnable fmin coal icus 
.tnd from aeetytaae la to lake the iui-nndeKcMit bun>er 
on the one liaod and the I isuble foul da: Baine on (he 
other, when it is seen (hat, iuate>iMl at bninK fl((eeii 
limes (he value of (he (wal Klut as an ilhiniaantt it is 
only alMitit twiee ita power. The aeatylana bunier, 
aaiaadataaid 

amntint yon re^pilre. 

Wlt*»n ai'etyleiie is burnt In air untier sneh eon- 
dltlotlsiisto ciiinplete Its eoriiiHistton, It Is oottverteil 
Into otar(>oii ilioxhle and water vapir. the ^lue eiiiti. 

lis are produced by all combustible hydne 

■2 (',11, • a <), -= 4 <"i), f 2 ll,0 

I eiihle fiiot of arrlylene rwpiirits euble ft»et of 
ti'n. 

le reaearehee ot Ilr. Orehant liave shown na (hat 
when buriilmt with a aiuolteieaa ilaina no carbon ntoti- 
oilde oan he deceoted In (Iw prodoota emitted by Its 
<.<ombsi>ih>ii. and Ita aanltar/ poaiUoB will tharefuir 
be defined by (he ainoant of oiygen abttiaeted fnna 
the air and carbon dlulile pn>4aoed m emnpared with 
otliar illaniiuaula, 

TMtlna (ha averaoe-aiicd room, which amold be well 
Hahtad by an illoiBination aqnml to M ataodard ean 
dim, we iui that tbia aaioaat ot Mcht froia vartooa 
ilhitttlnanta WBidd iHwa tbB Mbiwbw aflMt to tit* 
aiiuuapbmi 
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i^o tlwt light for llfrht It foalt th* «lr Im fhmu any nf 
aar ardittm kUonloMU. wllh Um aMpUoa of the 

IDCMMlweMli ITU bUMT. 

In fmntmHoz ttM h«RtlD|r «ffMtof TaHocis tllumiit- 
unu ofl (h*- nir rtf a room, it U nM*?p»«ry to det«nkijiif 
th^ esilurill;- v il;ii> i>r tlii^eoiubustK^ii or n imblo fool or 
lh« lllumiti.-iiiiu' i^xH tMuploycHl. niiU it Ih mtinifcnt from 
(hvort^ticill <^ tu^id' r (tuMkx that n hif^lily rntlothrriiiir 
eum|)ou»il iiki- lii-i t yiiuw? niunt have a fur hitfhor Ixrtit 
ioif tK»wi»r iliun (t-rvimary ronl Kti»~ Tht? ni4tnn of a 
ntiiiili^r (if ()X|M)riiii<>i)tA niAtiir in .liink<»r'» fjilrjrlii)pr*^r 
tTAVo M rhp th>*nti.^l raliip of tht» orviinary Isundon (tit^ 
snppiv ITiH ir^iiiriieM. wuili^ iui<if>r th« »iine cimiJltloji-' 

The thtH^rvlit-'iil aitio'int of lieat fiiiltt**<l by t\w ctiiii 
bastion of H rtibitr fonl of awlylt'U*? is cailorii^. 

but thin w-i.iilil 'iiil\ be iTivii bv t!H* ulw'lufflv ].|]rf 
Ulid dritf,! tnu*, iin l llu* fi|M'r:ri:i'ril,\l nii:iilkT iK'tt r 
minml hi tU^. cul'iiriturNT n'i.n-«*iif< lunrc tnilv tin- 
beulin^ |>{>wcr of lh<! m-uist s^.v< untitT (ir.liiuiry .-ii'stlut; 
oorulitionii. 

II [h-iw-.T .(Hi:,! t.i >4 .-JtiHll.s, fli.il iiiuf If .vf c«ll tlw 
hcarifii: ffV.^-r [inHliir-.'.l hy mi itirari-;!..^c..iil lUtfclille 
Klf'luif thill aiUMiinl u[ tlluuiiikuiiuu :i>t, tkeu: 

RATIO or BRAT KMirrki) tu Y1KI.O A IMVr ttr 
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AoetyleiM . . 

Iiondoo AifMMli 
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.Sn that for rW pnwtfoal poffpowg tb> hMtlir dfcat on 
tlin Air by tmtyh m inmnUMtloa to die mbm m with 

mMntl«<A. 

When uu# cijiufH to eutnpare tb« cnut nf luvtylvn* 
nutJ outil r;wi, uii« in lu^&iii Ktrnrk with ndiitlratmi At 
tlie KtttlfUieutH macl*^ by tl'R ailrnrAtftn. of th«:i fiiriJit*r 
an a rival to thi* wpU (>»tab]i«.hi><) t^Ml ffn^ hnliKtry. At 
thif pri*»M'nl tiiur th« whnU>»Alf prJce nf enrbj<|H i^ fil) n 
ton, bat I b«iti«ir« that to ntl Ure^ <wU onleni it can 
bvobtaiiwd Rt M nt Ffyfr*<. whi'-h would loemu mt 
IvRiit £9fl R too Rt the wi>rk*« *hfn* it in to be <lL<coin* 
pfrnti And the e** di'>tritKitrt]. The dt^iuiMisiition of 
rftrbitV h not h cmtly uixTntion. b«l nt h'lwt lOpfir 
evut- W'imI'I hiivt? to W adilf-^t to tho pnco of tlw enr- 
bid« fur haiMlling. wut<T, impair*. int«frMt on plant, 
fMirMloatioR, ele, muI thi« n-nnUl briniir thf nrteeof th« 
Rcetvlrue to CS par l.tMN) lu the hoUier. Coal gRS lu 
the boldor. mhm RMde on tiie «orI« ttouuRon In o«ir 

iMWWR t , RlKWi lib U. par 1.009 In tb» 



IliXIfH 



lit). 



bokler. Rnd Rboot 100 per cent to b» ftdd*d tt* ti , 
to cow ttteebATftM of dt^lfjbutiou and pmnt 'n, 
power of doi^te thin l» d*pMtdefit uo thti amot!ijr\i( s^! 
■old, Aod whilf Ihif South MHnipolisjiu rji,; ji,,)^^ 
fair proflt ou ifas at 3ki. 3d. a 1.<KH>. Ihi-r*^ an* uixu\ 
<miinlry work* ttiat c»nuot jjay a divideLni witi, 
thr«t iiiiwii Ihff price. With acetylftM: the iniinlluei 
of th*> oiitpnt would newjwitatc a heary fliarirpor*! 
<v*T prK-M, and 1 Khmild Hirprifi*^ lo fin^ aj, ^ 
H(MllMtk>ik of Ar«tyl«>ne fvpn la a («ir six^d towu »»» 
InK way wiih a charif? thfli* 4*8 jw l.<ixi 

Ixw-tktH] ar fnjiij thitt (lohii of vkw. it h 
fwt ho» uM*'ur«l it ia to talk of iwctylot.. 
rival (itf .-i^al ira-". and llie iwoiitT tin* 
bettor will 1*. Iif fi>r ih* fiitiir** thi« Ijr.Luitis 
iinti,\iit 

.VtirMd.l, vhf-r* i'l -III K'tL* vh'tir. ir u jrc^iW^, bvtak> 
lu^ Iiu> lini-f i.f Jti-..rvl.'ri.' in ih<> h'llil.-r «n.| nouij'ur.i.. 
It wltli <h*trti'"ii<'<l tNTsI ^ii>^. i..itiuk»' «r<-iv|..,i^ 
tKf. Mtcht for i.L'lil. -t" i-\,>-i\l> «h II. t. lixftt-r «!i,.[t i, 
f'liJUr^S III n 'Ni IlrtUji' l.'iiTiifr : Imt rviri, lii.^ (n<th ,j( 
t:-/il. iH-ii ,-ii 'l^.■;^K• .l..w[i l.-f.-rr- Ui- hi^-li iiK'tu-uuv 
Pii ' ■■ ■!' '-'i ' !lic-il|ji|'-«fr-lit llllllltlf. 

It IK 111 1 1.' "t- lll■^t rirl* wliiTf tin ►r.u. d i»Uthiil t'^t- 
tra<i ftt-^iii i- >T n< v' vl. iir ti ■ hi' fMiitn! in..; lt«^e (j, 
of (fcnrr^ii*!.!:! itiM^ xiu- k:.-jiury. ( ilx Ii,:lit uukr* i: t 
pU*a>Ani cnriiiiiini.ii r tl.i' ^,T»-ii*y iI;iuDlil*U litr 

Cftl.'ll'' "f Ifl*' miirl' -v! Th.- Mil liUi.|. 

\V hfii I lif^t fttlciiiflf.! Ill liiini ftfi-rN |,-iK. I Qivd thr 
Hn\> rti('ii:<-, uM- h <Hjiiid \m liad on llii* iiitrk*^ 
ntii) i'- nif] ili.-t*. I obtained very hiich ilUituizihtii;^ 
ffTi'ct-". aii'l ottiiM. for u tiiur, coiitiiiui> ilw- eotitui," 
tiim in a »«t:?fa''IiirT »av bv ii*iinf three or fttor inrib» 
pnrmnre at Ifn' 1'iiriu-r, This liii;h i»r«»imr»? wa*, 
*tvi»T, undntiriit-it', miii I tln-i:. lii-vist-^i a enbir fo(it ti«v 
ner in which, hy ilrill.ri;; ihi- umnii ^^t kutetof wy 
(•mail »lxe and at u mnrv dtiiiiM' :'iu2le, I waiableto 
I'urn tht* K&K at Hit iih*|i pi^-^^-nrh' Aliout this p«rti< 
alwi. Bray iiMide hpft.-4H<l> hi n -ill dps firr dm Hith 
aoftyteue. and both th*'t»e ntpplfw •■wrri'ii f itrciMlf 
WfU for a time and de-rtfUKptHj fr*nu ^> to ^; otcidlii 
pi*r culiic foot of Kua, but Ihey kxith hai) t|:< laiM 
wrakncfs, and aftrr a few hundred houn bvfan tt 
finioke. and aa a nnokinfc aniytleiie flaiue rover^evcfyt 
thintt in a room with n thiek depopit of imot In a fiff 
Hhorl fpaod ol tii»4*. xiirh biirm^rn w^re itiaitifeitiy qui 
llttfd for th» work thev Ila*! to rierfnrni. 

Tilt* trouble iict<nerA[ly iH>iiitneuced with a filifoiv 
irruwclj uf vartiou appfarttitc at tb« lUiiple. whkk 
tjuickly distort^rd tlw flaiue and oaoMd a duud of iiot 
fittknt to dtficMMla If Um bamer wr> cleuiad RRd !»■ 
Imhteit. tlie tf«llbl* RRIRMMltfll AMilD fa RR biW« 

two, Atid tJw only CblRV to b* dORR «rb to wfitoii ll* 
nlpnl* by a nvw rrr. 

If th* nlpifelR bRd b««n baminic vomn timo tuA wu 
theR r«aM>v«d RRd bfx>ken, it wan fouod t« b« eu^ 
boulted for »o»i« d«pth Into tb« RiRteriRl, tboviiiiE 
Ibat a liquid hydrocRrboo bad aoakcd IrIrUm iv> 
lerial uid bad been aptit up there by lb* bitflrilliR 
dcpoMiioii of carbon, 

TiMf cmamlly aaeeptad idea vaa that IbabMtaniM 
nipiiJ* polyiRRrlHcl RDRM aeatylfiM to bandR*. aid 
thta, lonRtaK R tba Hiivcbief, and efforts t> 

k«ap tb« faRriMf rroI fm bokod apoo aa a IIMf 
dlmtlmi to lihMb to MRreb tor euoceae. 

Vblta tbfM ttORbM were going on hi Bu^Iium!. *t- 
t«aiRlRbild bSM ntade in AiiivHcik to use ai^flvnif 
dlloied tuttb R RMtaiii proportion of air, which per 
lufttf^ K to bR bttrut in onUuary flat flame nipp^ 
bat (he dRRffer of aueh RdRklstRr* baiiv reeoKaiaoL 
nippUw of the Mme eiRM aa tboae DM>d in Rofbaj 
were employed, and the Mune tmubleti enniipd. 

In Franre ainiile jete tntidp' nf t:UiJ* w^re ^t ra» 
pfoyed, and then RtM<ner Luehalre, Ra^it. and ^^itbrn^ 
made Iwirnem In whirh two Jet* of acHyU'iM' (Htmiqg 
from two tutx^ »j>Hced »oiue little distance «perb 
Bhoulil hupiiJtce and splay each other out in(oalKllte^ 
fly Qaioe. Hotm nttrr Kullier inlroducnl the iil-m of 
tfuckiuff air into the flame, at or juat below the bur:-*r 
lip, and al lhi» juneture thfl Nnph»'y or ]>4>^liui bumrr 
WAN introilueei) in America, the prlnriplr eiiiplotvd 
bt'inf; to nao two Hutall axxt wtdi ly aeparatfd jft^ta 
•tend of the two op««n]ntr^ of the unio4i Jet biirT.er.ani 
to makf- fio'lt J.I .1 tii.inirc I'lui'^-ri in wlik-h «i'h ji-t 
of ai'etyif'if ilrnirf'l m fr'Hi Hit* baae of the iil| V 
fuouiitlv rtjr (o "urrri-iniJ atiiJ protect it while burniiir 
fn-ni r. Willi the uteatite. 

Tli>-%t* ImriK Pt were haihsl with delight, and ll>*ir 
auccfjut led (o thrir bein^c pirated ri^ht and )i>ft. Iml il 
tlkonich thMie bnrnera mark a vr^ry t;rt':tr iiu 
and wdl burn aev<>rAl hnn^lred linurti utrhi 

>:uiiti>l>«: iri ;* tit iif f-.,\^ PCOIioKtV tli*- nncr iH' 

' It I' hUini 1 - .1 -11 f ■ IIiiMir". ;ii w Urh 'it.-.i' l] 
Kt.irt HtuokitiK on beiuf? ii^iu turned on/, the iniutM i) 
by on tneaita oRt OW, RRd R NRpbRflT bRtnMT Will OftiR 
he f I m ud smoktot R* baRftily R|«I»R of Kr IROIR bRDMM 

t>rethrfin. 

Th#- fart thnt the ciin^f i.f mi i, ,v. (,„- ^^thrfctirta 
qnite AH miieh ui tlif t;niicTHf<M . - .-. n tiii-plf, MkI 
overheat 'iMt' iluntii: t'e-iif-n^ili-ij N ui,.,i-.ijb:t'tJ y it [intu" 
faetor in Mii? WMrr> plii*ni>i]i*-ijiin. 

If Htuckt? IT tar t ii(H ir b»^ r-i^MiittjtNl niiiJiT a 1 hjI mi- 
eroflL'o|>ir )M.iW('r, it wt-u tli.-\t it l•'Hi■<i^l^^■: f ii.iiini' vt^i- 
clea or bnbt '!»■?< in a im ««t !ijarvi'Iotn»Iy iit-t i vf n.iii I titm 
of inovcint'ut, ntj'l liiLUlliiij; in a uiiwt jHTd'ct i[i.ti!L>'r 
thn ooiK^ption itue lonuN of ntoleirular iiM>ti.4Mi. Kvit 
hoinbardiiiff e«eh other, h*it never collidlnfr. lli-'x' 
email rf«ielf«<. fllled with traneooft matter, contlniie- i\>*^r 
ear^r until ttome uiectvauical aettou bur»te thmu. »i<it 
depoditii the minute tracv of liquKl which fonued lli< 
Hkiii of the aiicnucopic balloon. 

It Ir for thin reaann lliat the mcwt anconHfal fonn 
wanher for eYtractiiiff tar durinf{ tba nianufarturi' 
Saa eofwtMta tkf tine or nrifloes throofrh which Hp' 
(fa* ptiAenM at mm-^lilerable velocity, afterward coitiii^r 
In euiitnet with a ImtTle which breaks up the veN<>i-^ . 
an«l anynnt) witb rxjierienoe iu carbureted water Ar*^* 
making kiiou-*i ihe trouble that arimw from flhfi»rtii 
fefowlliB of carbon, when. RWiRg to an Inaufltcleiit tr-n. 
perainre in the rraoktog and mperhaalinir chanibt-PN 
the carbureted eu eootahui Tapom, inittead of {iensa- 
nmt RReemu pfodRota. 

When RORtyleoe bR> been made In a Moerator at u 
nikdne tewpefRttiret It earrlea witb It Dettiene **P^^ 
vhteb. aa tt eototaeocea to eundeoM. awRjne* thii em* 
eulRT fofin, rimI oti eoiRioir to the estteuwly iniRMto 
bRiae whiah fonn the aMrtirvR of tba bRffmr^ tba 

MbbiR« tSMi to mmnntm ruimr tto 
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and tbif 4l«|)0ttiliuu oi thr 
iltjfipaemrhonmh^id iu unvpriMioii by 



into (h« Mrniitr ami iritrtMitiizr. 

|tlwd*«>iniMi«*ir|nri (i{ xUf> ncri'tyl«*ti« it- 

^ tK> ul\liliAr\' i-U'iirin^ nf th** clvprMitml 

exteriur will ever iiuikr ilje ulpftlv flt 

(er MtMlaHt OM BKmiD.** Ui^calalylUi astlian ol Ilia 
oarbdo dipMlMd in Hw iwm of ihr itaMtHa, wd wlileb 
eaiMiat Iw cot rid of, erniNa lb* dapoaMaii of « hwh 
Mipply of oarboa : mhUt, iriiM tiw biOHat m 
p«i the nipple sod banifk w K NUalMt tbiM 
much itlr u aiwlyleiM. It oftM •tarta tiM ' — 



iiie frfitii tliia 



' linpuritlH, howvrar. In aeatjrlaa* irthar than *»• 
ixm a)M> ffimj • nttein part Id the choklne of th« 
uuriMr, a* if th*rw niuph pb<i«phnrviv<l lirtlroei'n 
in liMgaiafllMlll <ia«nlll}' ot |>l»»|>horic xrid In apt in 
bm dapoalled In the buruer Dippk- aii<l bel|>9 to ilMturt 
th» •(wrtnni, while ailiea (rum niliciurated liydntfen 
liaii the aaiua effect. 

It » 111 lio found with expffwnee tliat the prpTantlnn 
i*{ itit^iikiui; In n Iiuni4>r will ln» nrnrrnuur tplitp il» 
liiurli .■^'tfntu>li to lht» l4'ri»tw-rntrirt» iii tlio j:«'iiffTJ»ttir 
n* to lilt- hnruT Itwlf. «rut wlu-ro a K^^in'ruror whH-h 
fcjivfi* «vrrlj»-iil lilt: i.< in il-r-. li ■'*"ll --^rrtuip'-l -.-nihlnn^* 
nppnratun ll-iil wjnlil ^'--I ril'^f Ih*- hHi:.'-ri.- ftntn rh'- 

fTa« wtiuUI Im* fouEKl a divtiiH't uUvauliL^i* iii ntuppiuf; 
iiirn^r tr<>ul>l<><. whi!<-. wlieu praner purilhiaUau ia fu- 
triHliiivit, tlio liiirunr tniutilaltNil oe IblUHl to hare 

Ar A'-l > U'n>' l-;Tliit,itii.n V.rl,l in li. rim . .'.riy tKi ■ 
all tl.>' ii'_->*'-'r f.irni- i.f t.nnir- .w.'f hlmrtu': t 
b«»t kmrlifn- -if r,\'-li rl.v^^ »*'■('■ r.'-t.^.t ;it 'li.^ tini..M i/ti 

I*t)y!«i4-ul llirlilu''' fi'T '■'■n.-iiuij'l Jin'l il'Ii* -'iviiit: 

|>owrr. ami tt w.im fi'U:i>! tiffT I-' i;'"- iMiniii.;* 

that •.n-.iral !ia.I tn If i4ii-iiii:ili-l 
i.-aHimi^iH'hM f" >-ni-:>ktv Tainy li 
nimtllr-r l«*rr ! . wl.i..< 'tU n t-ii-y ;-i 
i.<fiv?Iury rr^nlt" ufr.-r' :li.i: [t. r i-nl -fi 
Hint tllc wlue (Miibli-» .ilnrli li.n.. I 
libiitl have bwli »hjii;iIIv m.^rU.-d ih. tli. 

Tim .il-. .iliMintHl n- u, rh.. 

Ihiw li in-rr^ fullv l.fnr .I'H Iti-' I'^l-u 
ftlitjuni.l It niiiv ti.--:.f inl'-p-t 

tlM-,v<l. 



emitm a hif^li reiorttv 
priiwipJe n( the Siuitlu'i! 



t that (iflint. wbieli, on tJie 
flajut' M'fNarntiir, peovenla the 
inapMatiao aiownwanl jii>t at tluii point, 
l<aCbalfll«rlMw«hown that tii<' rat* of prapaoatl' 



of aa ciploelv* mlzliirv ol air whJ ivretylafMi dcftetid* 

upon (lie diaiiwU-f »l tlw lube liuotub vuoll "~ 

i» be<ii|r pn<iMi),'<ii>'<l. and Iteltaa woriMd 



I tbe wave 



betwam 'which th<- <-ipieal*a wav* moid pin Mmmnb 
tnbw of eartaiu " 
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V iy tiwoii. aiui th«w naltar ntmaiat.tbB 

li^'i ri'xuK,. i;taHliiahli> by tim tsDnbuMei 
uitder <loiiiee(k) <iaodltk>i»i 



It «MI li« Men thai In a liibi- OirJ inch, or 'i iniii Iti 
il.iin.i'ti r, rott liava lki« pritpagaticiii uf tliti i>YploHiv*< 

Tlir^tt inriMtlfiatKHUi hari> Iwiin uwd tit. a ivutin ii)*imi 
wliifh to ron)*tra<!t ai'»tyliwifl t>i)ni*^r)« fur ti*^tttit; piir- 
p<iM'>. nii<l hnrn*i« have b<wn uiad« by the Al!c«ueiii<? 
I '.irhi.l mid Aemyleit - eaa Otiunaoy. of Berhn. in 
» lil< I . hy iBMiwof OOlwIrirted tubee. •aliafBctorjr con 
-tiiii|iti II bsloaarcd. It la ruuiMlthat the dinnwter of 
ihv tuU' at the eoi»»lr»'lioii mnat be in a deflolte pni 
(Hirtiiiii to the tiariieutar loiitiireot air ami acMykiK' 
nMifiiimil, an the OMire air employed the greater lun^i 
lip the eonalridian in tbe einiiicalalwl pfirtioo ot Ux' 
lube. 9iMlib«tMnii«va«aMM«hWibvwy value 
b In for hcaUiiv pnrpoM Md sivw • vary taitMiM teiu 
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Tbe l>olaj| or Njipiwy tip wa^ a t;ri*al udvu(«'f til llie 
Hne vrlieo U wae iiiiriMitii>*i]. hut tlir nnuH wliich fur- 
rtod Iba klpa were tumh- >'t ni«>tAl. and thiK watt ptr^M'tu 
aled to tbe Ant bateli «•( p)rtiri«»ft utAih-. Tiir (?tT<*t't of 
baat alter a lime is to tdlithtly dli-tnrt thiw anitK, thua 
thmwiajctbe tvojeU of Kai a little nnt n( line. Thia 
ttoablanw now bmt gut over by iiiaklnir Uie umi« of 
ttwbamer ^ntlmly in ateatile. wlileh. althoiiith adding 
to tbe ooiit. !• a diktini-t adranlaga. 

Tile iacandMNviiil tiinntle baa made auob a revolution 
ineoalgaa liglitluit tliiic It in itol mrprisiiiR that at- 
tampie ailBtlln heTi l>*'eii humIi* to atlaitt a(N*tyi4*nr for 
tlllt piiiiiif . and the limt tlilnic wliu'h hail to hi- ilonr 
trlMD tafang etepe in Ibia direction tea* to eon*tru>-t an 
aMaoilibMlaiiafiwr wbicb •ouldMliifaiiitariiy eniuntn^ 
theieu. 

One muhl eimut that aeetflMMt tAm eontuiinnl in 
an atiiuiepberie Daniar, weald givn aa exceeuvrly ho- 
flame, imtonly on aaeotgotof ite ennpoMiian, but al>o 
on aoeiMWt of lu endotbfiiaie dtaraciar. I^e r;haieli«r 
ealeolalae that the teapatatar* of a nnn-lnminoun 
aoatyldia flaaw trtu laaat fton %ltO to »,tto C, the 
taainaiitai* varyiaB the latla ol asatyiaaa to air. 
aa ilNMn In ttaMlawliw »al « a 1 «tii i aa : 



i^otnpoiitlaa to ttawordloarily employed, and clai^ 
that tlw pbaMwaalrie (eaall ia ao to to per cent, hltrlirr 
than thaf oMaiaed iqr Ibe eonibaeticm o< pare aiH^tv 



lane alone, t have lately tMian exneriDM-ntUiK willi au 
iM»tyle«« Bnnaen and oet much lilKlwr r«iiul'.< than 
theee. Wltli a Welabaen No. 3 maulle I bsveu1>tain<Ml 
iw niniji «• DO randlea per oobio foot uf awtyleue ixm 
HUlunl. and aa faraa I have eoue Ibe mantle appearv to 
be hanlened and MPeuirtlwiied by the Inienaa lieat to 
whiob II lifolileatadi tmt ity*ttniaalnatolH*MBliow 
tiieUieoftbaiaaiitlaballMad ligrlliatMi|Mi«t«nof 

the flanw. 

.\n'tyl*ine ntintuiplieriebarfiorK jirM now tiltm HitipIoVH^I 
for It4>nttnjr, cookinff, and iii»'t?iUi)rtftnil ii|H..raiiont* on a 
i.ntHll HPjilc. and with a reilni'ilon In the prii-f of thr Ba» 
thet*** i)i*ftt for It will nnttoiiht^lv ot«ffi up ii widi* flttli] 
of tiiillty 

Thf vnltlo of aoflyl-in* in photoeraphir w<trk U now 
oniritraaJly rfi'oicit ijtr^l, and Mr. W. «, ^\■,«lIllhl. y hni* 
tlrt»'nuitn*ii ittt relalii'f vitlinr ait otviitpHr.. ! with rh.' nr- 
•iinary aoureee of lielit. by determininil the tliDuiieedfrt 
I' fully expoae eaiii<iillr tmpniad pliMaa, wllbUi* M 
lowinctcMiltit 



17-87 
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»!!« 
Ml 
itiiw 
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2, IW) 

■ fi. 



In order i.i i i .1.. .v I^uii-'-ii i'nm-r fur in-.-t > U-it... rht* 
tnlt** tiati to >»■ «xtr..|n< ly nikrr..», lut'l II "^■ti thflt 
fnunil to bt» vi'fT liablit to fliwh liiw k wh-.l.. it luti^ltt a 
hluli (irrBeun- ii'i iirtiwr to briot,* .'ihi-itt v..ilt-r!i. loryooni- 
buMI'iti of the trA<^ wltli an iittm>lut<.|y nun luuiliiouti 
flalne. thir of th«< chief itlftlittilclcta whiitli hai* to !><■ 
aeerroiiHi i» ilno to the ntuKit ovor whifh iDiitunw of 
air aii'l artttylene are explt»ive. Till* iff*' hav.t h»»eit 
lii'ti between the llndta uf 8 [ter cy^ttt. anti K3 per efiit. of 
ai*ety[ene. and it mniit aliMi In- ntiiMtiulieretl that lltf 
vejiK-ity of the expMion of art-tyli-ne twht-ii nttteil laith 
air i» imtater than with a niixtn'rw of »lr ami I'oail gnu, 
aiMl thepmiM^alloii of the evpln-iv-e whvp tlown the 
boriMrr tabecnniknt be tiatittfartohl^lUoppeil hy the or- 
dlaaBT JiVlia af unlngirirrKante. Of ■ aei»Ullt)l>f t lie lo« 
■gaUnlffpMBtof anttylene anil lUr milturm. If liiich 
pteaauree are need an that the rate of flow abiUI be 
gnater than the iraloelty of pmpaRallmi downward. 
More air te aueked In by tiie npntih of the gaa and tlie 



llodtir of the azpioaioa It again latrtawd. 
Tlw iNrt laealfa hare beSn oMatOfd by laU 
■iiiMbaMWtowUakaaaaititellaBhi tfia ab 



I>»tTcl mligliit , I 

Acetylene I abtc foe* benw } 

CmI|m \ ** 
O0(W I Hi 

00 bop) 

It l» alao to aeertain eitent uaeil for iirojeetioii work, 
bat It la nut to well i<iilie<l for thi>. nn. iu iximoauo with 
mnltiple wiek oil hiiti|te and ln«aiiil<t«!Ut mantlm, 
the flanie olTent t<n i lari^ a aurtitee of lllaminatiaa. 

U. Molten! haa attempted to datenolne the projeo- 
tfcm rahie of various illuratBaiitiby a phoiaaMtrw pn>- 
eeto in tht; fnllowiitft way : 

The iii»«jmremeni> were nude with an nnllnary lait- 
terit, the tttti4;«t of whidi carried an opaijiie onr'.l in 
n Inch waa cut an Aiiennrv 0-7 cn. M|iwn, and Ibe dla- 
tauot of tiM laatetn Uom tlia acrMa mt» mti that 
eiu-ii Hide «t tba aqaara aa Iba lanaa laaaaaiod t 

meter. 

Tin- t-rreen vfav n-ptti^-ei! >-\ ^ il i-k . i' ti:tt"'r, t V... . ,f ,J.M->- 
-lt.■ ^i.!.* ti- itiL- il'titij.n.i'fil :i ,11 1 1 1 1 1 1 1 I ..iii; 
i:riinii!i.^ cf .li] |".r iniir. II.. .li ii..'. ■ ' ■ 1 1 , . I.,iijp 

UIV* \ .iTI.-ii m . jTlliT tl' .it ■ 1 . I ' , -1 1 1 III 111 I Hill. 1 .11 iiilpht 

beolir-'ii"i''l "ti tae ^. t. r:. a:. - 'Ii.- ji l.( .t. iiiictrlv v,.il iief 
of the llilllt werv il<it.Tl:iiii.^ii IroiD tile il i>t.uio' , .[ U.» 
lamp. 

Multrpleirtck limp too 

Incaiiil<K«t{u No., tbemetaeitllwuc foo 

A<et)taK t beraer no lelleclcr , t-gd 

4« a « !■ t^a 
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CteWdawlU probably 1 
aot taatov in tlwlP^' 




of tinlid earbi^le wnulil -.i >' i-ti • J s^i klUi«< or i:l7 Iti , aiiti 
if uf rtuuHMm-Ml purity i^u.ikt ytekl ti'*.'V euhlo f<-et ot 
aeetytette, havlni; a tttenuei tralue <t( oearly iRIMllV 

enlorieit. 

Ill priiriirf, however, the weight uf carbide wklail 
van be Rot into a enbie fool apaiw ia dependent OB the 
eiie Iu wfateh Ibe material ia broken, and with the or- 
dinary comniereud earbkle a fair average would ba(fl 
inda par nibjc foot, yieldiiMc 4ix) eiiMe feot «4 aeety- 
_ ^ with a thermal value otim.lKWeakwIat. Ult 
at onee nanifeat that aolid carMde la aa eeuMnaital a 
Mtliad of maonorttng anty ine as M Niniid aaMytoaa 
ItMir waiv eawh9«d. aa tta Umld «& aaly yiaM 
aboitt too Ihnee IU own voIubm of gaa, aad tbaeatMda 
haa the advaotage of iMiog pfaetlraJly mk In traaalt. 

Theia are lavuil people at pnaaail wwktnir on the 
atiUialioo of aaatylane for gaa motor*, Init UMfeart 
many difficuliiaa to be overcome before tbia ie 

fully aoromplialwd, a« tbe depoaitkxi ot a*iba_ 

Ibe air aupply ia iiMnfltch-ut and the vtoleoee of Ibe 
explueion are lrtMlblew>tite factors to deal with. 

The IrcHlbleof ooupletely ettnttumini; aretyli-ne with, 
ont atuokln^ Iu the early ilayit of ittt ineeption eniiMHl 
IliekerMin and Suekert to attempt tht* ooiuhui>[|oii of 
iioi'tylene oilutet] with air. In INI14 it wn» lit thin way 
that lite gik» va» roniitiiiied, tint itul only ttiti the eooltiii; 
iM'tliin of tile nltr«i<relt lead to u '■lu.-t.leniliie ile^rent-e in 
illuiufitatinie |>ow*r of the n< i'!> l. ii- Mtdllutetl. but lu 
will have lieeli seen fntiu tliei-np-Tinietitnof llerilrriunil 
tther-. n \vr: Hern-im risk wa* tiirurrr.l. :t I tuinjf 
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I.f Il.iw of the t'lL* 
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till- i t 

The i.lell hllK, III. 
«ilji-/., iiii.i 1 1. It ti 11 

<N'f1llII. i-Xl'-Ill. U- 

the |;r.--ii.f tiiiie 
eiit -K r ti. iiilr-'iiiii 
ti-i .1 ill nl. .1 w II 11 
hi I filer 

'I h.- .Itti.iri r of ililii-ii-if i%j^tylene with jtir heiti^.- 
Illltliife*.f !itTt.lii].rh lijtiif. frolJi ttnte to time, h.^.ii nuiije 
1.1 .ilin'e 11 mill ii'lier i.-nt.ei .iih tiiiit.-riii:. In !'<ll.1 
UnJtier l.«ik 'Mil n [lalenl fur iiiipro elm-i.t - 11 .jifhii 
r.^tifii; air and ^-.1^. in m ht^■h h-. . L\tut» the »w of .%ei'tv 
l.-ne for ofiriehtnic w.^-er ^^.la . it Itile havinjr then np|-a 
rently found thiit .-n-. tyl. t.r w.\> uM>ln«e for thltt pitr|Mi.-e. 
he. later on In the tumn- yetii. i.Hik nut n »ee«Hii1 itateitt 
for tUlurlne It with iiltn'iifeii It uiia atioilt ttiln titiie. 
alno, that Mr. tientee ei;titiitieti(-.i| Iti. eX|>erlinelit- ttpon 
the enrieltllleltl of i.iil itti;- wtlli ai etylene. wliirli have 
iKtnte Blleh aiuple fniit on the t'otilllteltt. llevltoweil 
that whi-ti oil ^aa u enrir|]e<l with 2.'t |ier cent, of iir.«- 
tylene a raluatne iDcrraae m ita ilUiniiiititlni; |>otirer it, 
• tbtalned without any danger of expioi.|nn of the iiilx- 
titr.* iiwlni; to In-et or »hork. Thii. itiivtiire Ia now eiu- 
liloyed to a very lartre extent on the Prutvlalt railway*; 
the tpiaittlty of earblde already u«#d thi> year for tall 
piir}f tee haa reaehed a total of 8.fMNI tolt». anil it i. ciuol. 
piitetl lliat before the end of neit year lO.lKIU ton* |ior 
annum will he needeil for tbia piirpoee. 

In eoiiseqaenee of the RTeat (.'ontinental aoereai of 
'htc folinlTtMpe, npril'ention van l<idff.-ii at the HotaO 
othee to tuitii".i-»n >ui'ti aluitturein KiiRland omier tllO 
orilinarr railway earria^ evlitt^ler pre>eure of ten ait- 
rarmphenaK The iwfety of the luiatnntaiMlof lalltniW 
enttiilderftbly richer In aevtvlene mm eoaiplettiy artab- 
liabrd hy a aerirn of teal* carried out lb tM prreeaoe of 
the Hume Uflke olSoiale. aiwl la aeBiM|lMnee. bv tin 
order of tbeSeentaiy of (iiate. daiad llMab f. ixm. a 
miiiure atoll gaa irjth W per eoiL Of aiteivli-uc i> 
aliowad to be tued at b pianata no* aieuading IM 
l a i mi tl a rtw the eqaaw lnAi 

In Older to dai aiwlii o the lai j ioaee In lllaniaatliiff 
power given by oariooa paranitagv* of aeetyle aa la 
oil m*. and wiMtbiv tba adgtai* eouid be employed 
with eni>non>y, tba Mlatrliic «ip»r<it>ent« «ei» laali. 
tuied uilaaaaaateialBC W per rent, of aeetylMana 
ouiupmnediotoa glHilMir under a preoture of laaat. 
moaplierea, aome at tbe original oil (ran bring alea eoM. 

' > a aeeond cylinder to the aame pr a wn im. 
b cylindara went then Mown off to fltlatmoapliepn, 
and tbe illnminating power of aaoh wa« taken amiir 
Mentlaateeadltlanek Thebanneraaidwwa "«ltt«r» 
lue, bmI tba rtwMi war* ni toNowi I 

newtemlnr V.Vir 
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I at pewtTt aa»«iiliia (oat 



An analyaaa of Ibe itaa alwwcd that the luiitori OOQ. 
tailMd tt per arnl. of acetylene, althoagb bat 40 par 
rent, wtMorigiaBlly added, tbe inemiaelwiog doatotba 
l<t«ii ot aome ot tiie oil gaa tai wlileb under meeeure 
- 1 lue of the vapota ot beniwne and tolueite contienae to 
the llipild atat*. Working from tbeae HgiirM It will Imi 
»een that the addition of m per rent. <>t aoelvlene 
t?nu9ed an tmsreaae of illuitilmilini; |Kiwer of [trr 
i-ent., ur 100 per oent with 'Jii |ter cent, of luietyieae. 

TIk- uricltiul oil ijtiut and the mixture uf oil na with* 
ai.-etylene were next detenmueil photometricniv la OB 
ordiiiiuy railway earria^ lamp at angliM bwonr tba 
hurliootaloatfaePlodin ra^iiAl pboloBMter. 
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ill tli^ fiitnre rkioii(iPiMHl cjirljidf will raablr thi> tieau 
Tirnl liydrocarboti to t«k« |kni|Mir pUon In Ui» forv 
txMMi nufclu of our Uluiuii>aoUL 



Averag* caiulln per nblc Cm« 1'$. 

Tlili* >4H>Wtt tlittt tli^ Aihltiioii <vl !iD fHT mil. of acvly 
t»*ii4< iiKTfii***; iJiiiiiiliiAtliiic |KiWMr of thtf cmI cm* by 
uvpr lli> iwr I'riil. Ml nit ntiizlcf*, 

Tlu'M* riKiirv»slM>w t|i«re(i*iv tluil lli*' ndilitlmi ol the 
20^MT crnt. <if ikfrlyleiitiUuublrtt tli** illutiiiiiiitliig vjilun 
uf till- nil 1(05. 

With rt'itnn) to prmt, a* »f liiiVf l>rfor>' Ni<v>ij. nofly- 
Imw At th«> (iriiM'nt \ttu*v of rnrbjtl**wjll «'ti«t nbutil I'l 
1H«. til fi itvr MHM> III tlii> liolibT. iuhI ^NMI piibir ftn*! will 
aconlliiiiiv r«t^t 7i*. si Tin* riini|tTi'«M*i] uil f^<i oiv-i* 
ffiMll Hh to' i:iH. ii^r l.(HN». With oil leiu M 8«. |H^r 1.0tN>. 
(U>i.'iibji- f«H'r sh ill p<ixt 6*. Tni .M f)wt tbr total c<wt of 
KOmi <'iibif ft'ft iif tlit- t>tirlch»^t will Iw 1U. hi., but 
tm lh« ilhiuniintitij; value u( the lUlxMnv HcHthli* lb*l 
of the plAiti oil tCiLs. tliif-n* i<< an ecoiioitiy of In. 1 |il. |M>r 
1.000. An the oil «a» i% lii'urer. Ibf sav iiit( will be tfri'ta- 
•r. arid vu** vrntk, »o that with rhrap oil ictvh the a«MI- 
tlhiii of iii'i'tylitcu* woiihl iH>t iNty. With oil kwi at A«l 
A(i I.INN) ili««n* in prai'tirfiliy no (lifrmrtirv. but the 

nil^MlltJI;.'*-- :tf*TUHm fliMU the UM' of afctvlriie wouM 

Mmk*« the iitUfiir** nioiv ih-Mmblr* Dmii tbr plain ira«. 
ArtionK 'till' u<lVi«iitj%<eiT* ar^ tht-M> that Dm* cyliuii*T* 
woiilil laoi fitr iluuhk* theMitfth of tiuie tb*-y wuulj 
With th*<o|| icHM bavliii; the one i*hartr*>, anrl tlMTn wnuh) 
bv lint du til iH'h rnrtiuitiiiit iif hi|iit4) hyilnK*ArlK>iui ilui* 
to tHJiiipretMiloit. with iroim»-<|iifii( reva|Miri/iiitr when t\it* 
|ireNHure i» mJiautHl, tbiM caukiiiK litei|iiaUty in th« illu- 
liiiiiatinte power. 

TIki whole i|ueNlii)ii nf dilutiiitc awtylrnr with ulbrr 
iCtuM lia* tuiil a Very gwat iiitemt for iite. and I hav« 
lUAil^ iiukiiy eiit«iriiu**iic» in order tu determine how ]| 
ill thAt who'll 10 iwr i^nt. nf AMitykne i* a^hletl to a 
«lllu«iit >Ui'h liM i>hle WAt*<r (;*N, cartNMi luniKiiide. 4>r 
even bydmiceii. the i^i^iiltlntc luixtiirv* In prarlieaJU 
tftoii'hiiiiiito4i". and I liavt* worketl <hu i\w enrirlini**iii 
valu« for awtylvne for all tliuw tn%he» whkih mliclit 
tie eiuploviil for itN dilution. 

I iHM>ii ilineuvered from tli«s4* (?k|>eriiurnt« that liM*- 
tluuke bi the riidy dituent which NUsttaiiiji the illiiiuinal- 
\ne fiowt^rof the /tr«)tylf<iie when utixrt] with it iii siualt 
|>ri)itortt>Hi<, and tin- faet that the ^iiiiu* pheiu>m*-ijiiii 
Uobaervablii m rMmiiiariiiii tlH* illutuinutiiMi pow*tr of 
llilxturt^ of K'^'*' t'oiitahiini; only Noiur 'SJ iwr roiji. <»t 
llhethaiM' ifivfti at tiiin> a eti'W to the luetiMMU whM!h 
tuUNt l»e adiipted In nmkititf a diluting i;iu for acrtylime. 

It i« pt>rrif<'tly nbviiMiM that In laaiiy [>lai**w it would 
be a letvat advaittnt^* <•< haV4i an ilhinilnutiikie giv^ of 
about **<) caiidlv power f*^ general dlMrlhiittoii in th** 
aauivjway n ic«mk1 ronl e*>* <*o<Jlil be iiMed. If »ucli a 
luiiture eimld be pncHhiL*eHl at a |»rii'e cuiniMU'fittr favor- 
Kblr with vual fpka under the Hauiv euuditiouit. In order 
to 4lo Ihia, altliuujrb it would \m* iiuptxMiibkf lu uar pure 
inrtliane a* th« diluent for acetylene on acrount w the 
«niit nf itji priHluetinn. it u quite itiuy la make diluliut; 
ftftN which f'luill iiintatn :il> |Rer cnot'. uf luethaiitt at a 
ooui|iamtlv#«ly low rnx*>. 

In or\ler to fnak*t ihiN, a bhtrhtly iiH>^tllh»il form of 
water ua*< ifenerjtor U eiitploy*Hl. imkI the f«iel bavltiir 
Imvii blown up to liifHiideHoetKv by au air tilartC. Uir. 
rrcHMute oil. heavy oil renl'hir^. or prHctirally any 
wa.Hte liipiid. hy>lrocarbon U iiijeete«l iiilu the \po*\y of 
ineandeMNful fuel by a vU'aiu injector ur atomizer. If 
tiM'M* hydroeurU>nN were allowed to niti into the fuel 
by thetuMds'fn, thoy woiilil siiuply Iw burnt up In cAf 
boil and hydroicnn. but Ntnam iM^itif; iiijectml with them. 
thi» Meani I* deooiHiHiMMl by th« fuff with tin* foriua- 
tloii of wnt^r ipih, wtiU-h t<»'« rwrtain 4»itent eiivelo|M. 
the hydrocarlHHi. ami uiAteiwI of Ita undericninir a oom- 

t^ete d«H<«iui|Hrt^jtlo4i. It In hmkeli down to methane and 
iydr«*jfen aiiil uiiii|cle« with the water irti^. while any 
residual carlxHi \» Mt Ijehind Iti the fuel. U is quite 
p(W»ible by nuch lueaiiv to make a dilutini; tens otMi* 
taiuint; : 

Hydntitfv'ii - 45 

CarlMMi uK»iM>ildv 1ft 

H^tliane ■ ■ . • 80 

Uottaturated liydrx>carbtH».... 5 

Carbon dioxide and uitruiten S 

lOO 

ThU ira» c<>l» froin hi|. t4i liKi |wr l.finu vtittiv feel, 
and hit* nn tnliial (IhiiuinatUue value «»f aboot 10 to 
1* i^ndle*. and on tiiixini; with it ^ |ifr rent, uf aee 
lylene. a i;a*> buvini; an illtiuiiniilive value of IH to 3U 
cand(e-> obtained. wIim'Ii. I)ehiif a mixture of |>erfecl 
KAM*». ih^eit no Iruuble aa rrintrds layrriiu:, and wliieh. 
hariiifc theMiiue vfieeilb' jrravity and illutuinatiuf; v-a1u*> 
a* coal irn^. ran be distributed and burnt in prpclmdy 
tho Maine way. 

It l« aUn found that lutxlnrM nf thlN gM with 5U |ier 
cent, of ao'tyleiie are not iMnnated when oompn'tt9e<l 
fur railway earrtai^^ liKhtimr by auy CeiufHH'uture 
which It would lie |Mi»«>il»le to attain Iti the cylinder, 
and it wtii« titnt Ihi^ method of ntilixiiic: aew<trlenr i» 
pre-eminently the one whieh pr•»llliM•^ for it the larir^wt 
ainl uionl reiitUfjeralive future. 

In nMH'Iuilini; thi^ courM* of ieetur**», I am o|»pre*<M-d 
by the feidiii^ t hat the huiitr^l time at my iIImimw^I bar* 
pr«>vetiTeil iiif from «b>iittf full jiintic** to my i<iilijec*l : 
•ltd I '•hould hu%e far prs'rerredaeittirw of forly rather 
thati fotir lircttMVK lo onler to deal willi the many iiii 

IHtrtaiit iwdntHninl ^jde iw*Me«. which of liece-wity have 
leen ouittletl. I letive my oubjeel with tlH* vincrrr 
ho|M- that. a» litiir \\«-iit> •■n, IhoM* poinln wiiirh upftt'nr 
to UN uow to btf difflrullir? wiU bv made rk'ar. and that 
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l*LATINti with nickel In now extcndei) to numeroim 
pieccMof machinery, of wbieh It prv>rent*< the oxida 
INili aikd to which It n^iven a brilliant and durable 
pnliNb Tlii« uperaliofi, aUmt; with tlie bicycle and 
auti»ll>otuht indu»lry, has amuuied m> ^rtsal a develu)H 
men I tllAt it ban kireuiue iMicewiary tu tiave recourse to 
rapid luethodN fur treatiug a larfcti uuiuber of Hiuali 



culty by ptaciiiir tlie i^M»ke» hortloaUOy u|Mm ttic Ht|i 
fiorlN. Hut lhi> recfuirea still Oiifire lliae Ihiui the pt«. 
ce<liuf; arraiit;emrn1 anil produces two norfarM of C4i|i< 
tiu!t n[H>u which the ft|Mi|ies become bat ulightjy pl*t«d 
with latekct, and ihe n<»uU i» llial. in order tu retufor 
the (Nkatini; milfonu, it becomcM necMtiiary to luni i\» 
' ft)M>lt«» over uiH>n tlhcir »up|HjrtN and to r«'plac« tbtia 
! Ill ih» bath. Yet. |ii>wever Mkltlful be tlM> wmkuuui, |)> 
will allow a few to tall, ami thrMi tt will t>e iiec«MMiry 
to cli»an aiiew. The two iinK>'KM« that we ha»P juit 
mentioned have (he further drawback that tbny n- 
quire vals uf luriffe diiiienMioim. 

, A thinl proecHs. which alti-i i» luueh eioploynd. oia- 
»iiita in plaeintc a lance number of Mtiokea a|toii wire 
• 0auxc Mis|>eiided iu ibe bath aod m moving 
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ubjecta at once. Not oiiljr la an endearor nuutv to re 
diice ihe duration an«l cdmI of the work, hut also to 
avui<l eertain lm|M»rfi>trtioiiN liibereiil to the ireiitnient 
of the nhjei-t* in a lump, and conMe«|Uently the expenM* 
nf hand Ulwir i»ecewHary fordolnK (be wi^rk over airaln 
iitid rv-rrifytni; di'fe<*t*> 

Whali'Vi'i !/«• the iu«>dlLii o|>t-raudt, tlie objrcl" \u Im* 
hicKi'l platt^ I iiiii»t llrwt Ik* pre|tareil with the irre«te»<t 
eare. *iiioe ii|N>n ( lie altent |on |mi<l lo the (trelimiiiary 
treatment de|wnd« tu a f^real di*f7ree the GiutI ^uc- 

•.•*:•■*»*. 

No(Mie {« now IfTtHinkiit nf the fact that a eoatiiif; uf 
nickel d4ie:« no4 irive a |M*rfertlv uniootb surface unlevii 
the obj<-<>iN have hiM>n carfifulfy |Mi|lNhed before being 
put into the luith, Frikin the' iiM<e**iiy of giving the 
pieee« beforeband the a-|iect that they are In receive 
tbniugh iilt-kel platiiiie, it renult* that well oriraiilfed 
Nh<»}i» are oli(li>^l to UM* n|MH'iul inellnMU and loidtt In 
order to rvmler Ihe (Kiti^h aa |ieffect as |KDef>ible. It in 
likewi'4< neoei^ry that the piece* Hhall be can-fully 
fived from every Inwe of gn^AM*. To thi* eir*M!i. tiiey 
are ptacexl in a narh of boding [mtaidi. and ihei*, after 
a ruiHtng in water, they are cleamsl iik a hath etiiiiii«we«l 
of one (»art nitric acid atid ten pnrtk of wal*^. AiIit a 
M-coud riniing the pieci>M are reaily to be plale^l, 

We now conie to the arratigt'iiient* eiuployecl for tlie 
iinmen<ion In tlit* liath. In many t>lio|M. hie nb>e(*t4 
I bicycle »|M»ke«^, for exnmple) are inwrteil, in a|>er- 
tiiri'o foniievl m plate* of tin and placed verlicallv in 
iheelwlrulytic bath. A hnldt-ruf thiH kitid ^eceive^^rolll 
HO to too ii|H.ikeK, w-hich are arranged in three nr more 
row- — an o|ieration ttiat coiiNumes cormtilerable time. 
BeHtde^i. the x^Hike* that iir«- nearent the amKleii be- 
et nu - nH>m thickly plat«*d than thooe chat are luorr 
dulaot. and in the itart in contact with (Iw tin vop- 



I about from tlioe to tlitic. Hut. practically. thU girti 
ratlier unMi1i»faclory revullr* a*< re«rardN the ihlckiteM 
and adhesion uf Ihe de|iu<t(. Now Ibe kpi-ikefi of n bi 
|Cvcle are more ei|K>eet] lu nut than any other jiart of 
'the maehiiH*. aiMl for cIun reaM»n they have Co be 
i treated In Ntrong lialhN thai quickly fpve a thick c<u»l- 
lug «if nickel. After tin*' u obtauivu, it require* a can* 
ful and. cttnNeciuenlly, ctMlly |>ohKhinf{. 

Aa regardx the retluciH>ii'n^ the nianiial labor nti< 
plnyeil in iMitiIng the NiHike» In place and aflnrvard 
iNilirhIng tliem. a leitable Improvement iiw lieeo niKiU 
III a device that foniiB the Btibjecl of tteveral pal«itiw 
one 4>f whii'h. among uther>. ha* recently tiegtiu tu W 



•iiikiitei.1 in France by Met(«ni. liruaer A <'ouii»auy. 

In Vig. :t luav be »een the arraugeuieut uf (lie a. 
paraUiN deviNcd for carrying on (bii pronnw. A drutn 



of hexngonal form hax in one of it* riucii a door throiicfa 
which are introduciMl the (ibjectH to k>e plateil, and re 
volven u|Mrfi )<MiriiaU under the action of a belt. A 
driven by a Ihre** *|H'e»l gearing. 
Tlie *up|>«)nN <^ the loiirnaU of thlH drain art, Uke 
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iHtrt all are coveretl with merely a thin layer of nickel, 
r'iiially. there in ant»llter incfmvetdence, which l*> due 
to IIm* fact that the lower part of the i>|Mike*> iiiMlergL»e!« 
a change l>efore the np|ker In Nufflclenily plateil. and 
couMfpuriit ly tt Itecnmett m'CM'^^ary to ilettinty the tar 
nifth tnat ban fnriiMH) ii|mmi the tlrxt by a vign>rtHiN 
l>nlii«hing, 

An tiitleavur hab been made (o sunooont lhi« difR- 
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the belt (miley, vuNikcnded from a cnna piece. C, licW 
in tHivition over the vat dnnng the work, bat rtip^bk' 
uf being rained by meaiiN of cableN, /)A [Nwning 
guiile pullpyN. It' In thuN ea*>y to charge the dniiu 
rrni4»v*- the*nlck«'{ phitt*d pleeen frt»m It, 

The hath fthnuM Ike alknlltieand (be dennitr of the 
lockel Mnhitlon fhould rwirh fn>m 8" to Mi Waiiiii^ at 
a tetuperaturr of uo l«i» than 1$ or Itt'. I'be ntKwMry 
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number uf iiui|ivtv« t» illRrnbuieil ttlautiiKumur 1mm • 

to 8 VOltlL 

Whm rtMiiHl ob)fri» nrf trvutnl. lUv dniin lOftV bi» 
run At n vi-lijpiey of Vj rrvolutirtiiv |iw iiiinult*. TIm» 
ol>j4><riii tw«(N)iii4T poliKh«Hl thvn'iu by fiictUMt ti|calnst 
c^fu*!! othi>r, Aiiil ikrqiiint a trrilliAtit wliitr nilur. Tbe 
drum. hiiwev**r tftioiild i*f* but hiiU full. 

If it U a quntdoii of flat |»l»x^>«, th«* *lriii» in ran at m 
AptH^I tif btic fruiu 3 to Tt rt*vriliiti(>nt< (ivriuiniitp A nah 
iW4|ui'rit ]M>li«hiiii; i* Ihvu tfcetvniirs . v Ik llki>w}M* rhi> 
cujM! when th(t Uniui U filleil full nf nxiinl •»)ij»>«trt, *>likc<>. 
wh*«n tho lAtt«r arc taktu oul of Hit* bntU. (bvir coat- 

Tti ttili* maiiD^r It In poMtiltleto txrat fnim -MM) l<> 1,000 
pltH'«« a( uiioe auil to IticrMute the rrmlprin^ to a T«r)- 
irreat (•ite-ut, wbll« at tb« iiaiii4> tiiiw* rfKlqcina thn 
tUttiiual labor. 

Ati apparatus which is no \ett» uitiTwlUifg has 
eciutly bccD UrviiMHl by Dr. lAti^'beiti, uf LeitKig*, to 
whom, Aft4*r nlllUl^^lai ri|M>nitii*ittii, the itjnt ban oe- 
ciirriHl to 4<mploy an o|k^n r4<rt^ptA<*lr hiL\*infif Kiruplr an 
o««ctllAtin^ innilnii. A<vx>n)iiktC t** tht^ iHrfiitnr, I'v^'ry 
thiiiff that teuilH to (ntorfiirt* with th<t uniformity of 
the cr>atji)j; aud iitH*e«»>iittU'« i«xi*eusire rectincatK>nfl li* 
lu thiii way abH>Iutely avoiUfJ. 

KicH. 1 uuii 2 nhow that th« rrcefitarle, a i whicb ia of 
wcMMj and ptaofnl in tber vat>, is j'Jtutffd to the* annii. b, 
whirh ari' •iisficniliHl froau tin* liar, from whirli thrjr 
ar*» «il<H*trU-jilly bi*ul*Ii'd hy nlMtrpn of kuird^tnMl rub- 
ber. This r«M»f»tftrii"' rwi'ivwt an n«rlllatorv motion 
from tbt* rods, d, of the triAiitfuliir t«>v«r. « ivfitoh llke- 
wi**? IB JuiuttHl lo th« iiriim. 6). fnuu llie rod./, lUid 
fliKillv from ihtf arauk, ff, the leu^lh of which U rv)fxk- 
liitablr. 

To th« iatomal *urfaiw of thi* r«orpta(*l« Cbrrv ara 
•craw«d timiuvrr»9 and lon^tudinal «tri|M of roppnr 
(hnt doM the c^rctilt of thflnoiinrtt of f|*yTtT>ruy ujwi 
on* of the joiirnalik, r, nf ihi» >i«r. r, which carriPK Uw 
ooitdu«lor ouDiHH.'t«*d with tbt* n*>(ciit1v» |k>Ii* 

Th« aQod«ft. U, arv 8Ui^|M>nd4'd hy inocullip roib. m. 
fn»m tiM* bar. whirh a coiitiHcttHl with the |MiHi(|ve 
fjolr. Thev ratpr lb« rveeplacle. a, and ootksist of tient 
plates of which the nli^ra arc prorulcd with pIcKM'ii of 
worxl. n, to pn*Tciit xhort cjrcuitu with Llie aiiodc. 

Th* ropkinic motion communirati'd to ilu* obi<vf« to 
b** iilek**! plat4*d if not rioli*nc 4'tiough to pnHiim' 
vnC^tnifl^nixnt of th^iu or to eau»<* any tlamairi* to tht<ni 
whatwrr: and. by Tvw»*m of rbp pr^txiniliy of the 
aiK^nlc and cathode and ttie rpfidUinic ft^hl^ i>lHCtric rv- 
viiitaucjc. HDcb motion ooiitrll)iite(i fntci<*nllv townnl 
obtaining in a ilM>rt time a uniforui and ttiM-'k d«'p«-Htit 
opoii the ohjK-t*. Thfl lattrr, in rulhuK ufiou one 
aiioth*>r, luutiially poli«li rju;h other ami utrmicthrn 
thntr ooHtnifl^. wiiioK, it a|»pMkni, ia alwaya free froio 
flwiiirHH and wale«. 

In thi« wny It \<i pomlble to nickel plato boltH, Arr«>wfi. 
nutji. chainn, rtc. and employ tnem on cotnlnie from 
thts bath. aft«ra wanhinu in fold water aiMl a dryiuj; 
in Bawdunt. A alii^ht. and eriiitfe<|nentlr lnei|>eii(tWe. 
poliithjnir rapidly trivrtf thrni a iM'uiitifut luttler. 

For thi* abor« particulnni nnd the illustrationii we 
MV Indebted to the Revup ImbutrtplUt. 

A NEW ACKTYbBXK LAMP. 

ACKTT1.BNK latiipfi Mtv uow very niimi^rriun. specially 
portable <Hi««. au<l inventor* are eontinually prewot- 
infc new Ktyleti. Tp to the prewnl. there iMrdaiM eKi»t« 
no Iftiup that really f^'wr* uitikfactioti and that in oapB- 
hlt* of letidintc it»r)f in prartiee to cx»ntiiiu<>UH um*. 

Prof, K. <ini»art. of the Faculty of Sciellcl^« of Bor- 
il»^ux. baji tlevottnl liiiiiiielf »inr'e to a ntudy of 

acetylene and to ttve work nf fbidinK an apfkaratuii to 
ttrrmit of the «»e of It. «nd. In IHliT. nrewtnted to th« 
HociiH^i d'fcIn4>«MiraKeu>ent A0|>e<^lai m<HM nf a icam ifecie* 
rator and a lamp. 

The lamp conKittts. In t^tirlpte. it( two very diMinct 
parlK plamt one alKjve the other. < hie of thtt-e. B. at 
the lower part receive* the calcium carbide, while the 
other, at the upper part, contuinf the water The 
water reAclkes th* rarbid* throu^th capillary tulw*. of 
which (he otie-ration neem* to e«iubliKh a* nelf-retfu 
lat itm. 

The calcium earblde, ff. I« place*! In a bfu^fcet of wire 
ptuxe and within a thin cylinder nf hrnu, ti The 
whnh* in ineUMied in n jacket, e. l.Vire Ih taken to 
leave a circuhition (»f air Ih-Iwcvii the two oylluden lu 
oi\ler to (]airken the cooHnR. 

Above the two cylindem llicre is a cover, (*. o4 
iixMilded hra<e. held a[Kin the niden through jointed 
IxitlN. I* fi Thin oover In prorideii with a (croove, A. 
ill which there 1*> a rlifrtf of r>iblM>r u|io« which tlie cyl- 
inder, */, re»l^. 

To the center of tbe cover lliere l» KTeweil. and held 
tA- a leather joint, a tlronic hroiiM tube. >*. which l« 
<^>«nr>ct4Nl with a •pherical reservoir. .1 .\l the ei- 
tremity of tlii> tube, in the lower cylinder, there is at 
the oent«r, o, a uoaU ajiitaf^e •urnfundeil by a baaket 
that llkewine oontniiku carbulr. Thi* ajutage end*, a* 
kwy be fteeii, In two Hnmll cnndnitii, each of which u> 
eounectml with ft eaplUary tube, K. It in thmush 
tbcjte lube* that the wnter llowvs, drop hv ilro|i, ur>nti 
the csarbide. Atxtve the tiecond carblJe lka»kft. itt ^ 
■hich we have juvt i(|Hjken. arv placed two other tut»e!i 
«hlch unite and debouche in a tube, tf, Dlled with 
Kathtlni;. The ac*tvlene Kan, uixm diwencafinru; itself, 
traver«<»« the carbfde, which iiri(*« it. nnd then the 
tobe. f/. In which tr aivt-n up it* nnpuntieii to the wad- 
dint;, and reachee the PH|illlary encapeinenr iub«, x. 
ahfcch it* half a millimeter in diameter and 40 iiitlh- 
Betcm in leutfltu Finally, it traverftev the cock. and 
MieheM tlie Iwo inclined fiurnerH. 

Thv two oapUiary tubea, S. are of metal t)uit arety 
ItM doM not attark, an*! are of a lenirth varying 
faet«een no and lOO cM*ntiiiM*terA. At tbeir nik|>er parr 
Ibey enicnice with the hottnm, r, nf auiaII n»n»cal 
ihealhA. It Ifi thrtmich thoM* orifice- ilMt the water of 
tbe receptacle. A. llow« in order I" tmver^e tliecnpil- 
Iftrytulice. At «. at the eitremilv nf nidn. are flietl 
lalves that enter the aiterturtw and areoaiiable of clcw' 
■nir lh«m. The roiin that |wrmit of matwavertag^ them* 
Talvpii are provided with acre wv at rand are callable 
rif Ikelnf? manipuUted from the exterior by meana of 
Wittnii*. y. 

Tbe cixrk. u, In a thre<e-way otte. lu 11* o|ien posi- 
tion, the lead Id directed Into Uie two bunien*. When 
It in cloM^tl. alter the arrest of the water, the »u|t«>r' 
production bnrna totally in a small lateraJ burner tliat 
wrvfv as a li|rht«r. 



( III' i(ppi(r/ttu-> III i^pmil Inn ii vi*ry I'a^v iimiI ■ 
ter. The rY>cepl;tcle. .1. in hr*.) lillv^l with water, and 
the o|»friitinn nf ih*^ i-npi)lary tuU** i* wrilied in ilraw 
llttf out 111*' upper piirt nf the Uinp J'he verlienl nid« 
are niaiH'iivered by luenii-* «>I tbt* biittnii^. y 4ine n( 
ih*' Jipeftnri^ iillnw* from Oflef-n In iw»'Oiy dn*!"* of 
w.ttfr tn fnll p»*r minute. The lM«ketf> nrf nms )Ule«l 
with i*.nrbi>le. Thf nil»e i* replaoed upnn the |itw»-r 
rvlinder. ami »b** bnlt». /' /'. are i*rrew»*i| htuue. Then 
Th4> vfilve* are o|«'n«^t ninl the burniTK are lit;htei| 
TIm< lUnie i;t at fit^i |*h|m nnil i^itinewhat hi>»iiic. hiii 
KiNMi aMunicK ^'Tettt brillianey. Tht-n the valve* are 

rloM'd 

line <*t the iiMHh*l« now imiiinrai'ture*! w«<li;h*) ^ kilo- 
^r.iitii>i4«»s Liintain)« tibiut Vtj };rutiime!i of carhttle and 
nnieh wat»"r. ainl fnrni»lir-» IftO liters of arvtylene 
Thiii ^aa, in a bnriier dnchnrgint; '-H* liten aii buur. 




riOSSARTS ACETYLENE LAMP. 



ffivrs a luinitiiHia iutenafty of 35 cmumIIm fur iteveti or 

eit'bi lH'Mr<. 

In thi> ui-w Uujp «li the ueiails bav«- Imh-o kiiiii|i»^l 
t»y Prof. tttHMart with the^reatent care. IIh operattoti 

inifreniitttt to etaminir. The i^lf nv^ilator fif llie 
tlftiue i*iiri»i«t)t of tbe i>A|iiUurr tuben that regulate the 
llnw n( the Witter nnd of the tube, jr. of the hMriier. 
whii'h offer* u re*>|Nf/«nce to lh«' ft<»w nf the ifo*. When 
tbe pHMlucltnii nf flit* i*- tfi^ter thitii the mmunip- 
tinii thr^ ilmiH* of water do not fall mi <|nlckly, and 
wheti the <H>iiF<iitMptinii 4»f the bumef incTeaM'tt, tike 
ilrniH fall luitre rapidly. 

tor the altove |Ktrtirit:itn< nnd the illuDtrMtvoiia we 
ur*' iiMlebtei] Ui Ijk \al<ir>' 



HE.\TI.Nt» l*\ < UAI. TAR. 

TilK idea nf heating by coal tar. due to Ur. Edmund 
.shurer. eniaiiatr-s frrtni tlie verj' loirical desire li» efTeet 
n Mivhiif tn iiidii*triiil <»|M*ratinni> by HU|iplyint; funiace^ 
with H tiii'l that tmrii>i lh«'rein iKon- |»«'rfeetly. We 
I have here a i|Ue«tlnn nf prime bnportajkce. not only 
I fruiu the i>tAiH]|*<>lnt of ec(»iM>iiiy. bnt also from that of 
Biuoke coiiMiniptl<Hi. In oriler'to obtain mich ximplill- 
catiun and ?avinir. certain tnventnps are entleavorim; 
to render pnu'tical the u<m!> of pulverif^nl fuel, whilf 
{ otlwrs (and these arv in tbe maioriiy I favor th»> uiie of 
a tHpiid fuel, thanks to which tlie »impte iuaii**uveriiii; 
of a cock woiihl oMure the feiM-liiig <»f tlie Qre. ju»1 on a 
iCH* rariite » *up]>lied in lumirni kitchens. However, 
the only fiMl of which there luia been a queatiou up lu 



Hie itTfM'ul ha» lieen |«'riidi'UiM or lt« r«**>ldue frniu dt»- 
tilhitiiui, "a«lAtki." O'aI tar I* eiilitvly a iHivelty in 
(he cpicwlion. I^t ux rrrjttl (he fart that lliiA io a l»y< 
prtvtuet in the luaiiufActurr of ilhiiitinutiitt; t?a<«. and 
alMkihat It u M>iueliriM')' cMillivlrd m ttte earlionnuitinn 
of cital in turiiAi>e« with « view to the pr^iduriKui of 
inf-tatliirico' coke. Movt divi-rM» prodnctH ure aJreudy 
derived frxun it. fni ahhfiuirb it i* ti**^l in a cntd*' »taie 
for thf •fcre»t-rvj«(loii of biiiLiliiii; iiiatfriaU and the 
iiuinnlacture of riMiHnp. printiiii: ink. etc.. It > icid!* by 
dt«tillutinii many .oid %ery t aliiitbti* MibManrr*. »%ieh as 
naphtha, nnphlniilin--. iTeoH>lf. Iu-iix«-lt*. nriiliu** I'tdnri*. 
etc Uut c<Mil tar i« prodni-t^l by hnn>:reiU of milliuns 
of toiiK, Aitd it will bf fouinl eii.^y In nnx'un* it il» a 
fuel whenever w«< ».biill |mwm<^> a ■iinple sytitem that 
n ill itermit of burmnu it in indiii>lrinl furnncea. 

Mr. Shnrvr. wbom we mftitmnevl atKoe. and who ta 
tbr- ueiieral iiMiliitp'r of the irri-ui iiiantliii** uurkn nf 
thf Pairtirld SliiprMiildiiiK' (.'otnpaitv ■ at (invau. near 
(»lii>tft»w. lui» *?it'peTxl(Hl in civinc a practiiMil form lo 
th*> buriM'Ts that he ba» ileTi?«etl and that havr already 
hv^'ti f-iittntitied tf»V4-ry cntjehuive tef>ts. An eianiiiut 
ti<kn of th*> A<-ci>nipknyiiis Hu'iire. from Iji Nature, will 
iillnn (he arrniiiceinent udopled to l*e easily under' 
•tix-l. 

If we «'iauiiiie (be face of the Uiiler here re|>re^enled, 
we «)iall *<v to the left n lar r^-tt-rvnir nf m'tanjriihir 
U*9iu tnithoUfrh tbe form in nf little coimetpienpri. and 
whi4'b at linviili bnldv l.C-iii ^IU»itft. As lite tar uiosi 
be Kepi therHin in a »nfHrMinlJy liipiMl i.tale to lie sent 
In the biini«'r» by A puiiip, A spiral mpaui iul>e |s Ar- 
mnu'-d »n the r»'»*T\*'ir. Tbe- tube uhich I* aUiut 
liiilf an inch in diameter. fl>-p»-iMl^ and rnnit »lniiir (he 
wail .(lid ei-jlinR ami lnrn»- a hpiral In Ih*' mid^t of lar 
ituitAJtie^l in aiinther al.d MiiAller rv*erA'otr iulowbich 
the liipiid fuel i* puin|*eti, anil lliriice flows to fei*d the 
lMinur>. 

At ibi- i>xir«-intty nf the ri-M-rvoir tli>*r>^ i» an a|M<r1urt» 
for nihit^*. UM iHTat ii*(; lutt*-. and u tube that |M'rntit*><d 
Ibi' >-n*-tlnii nt tbi tui hy the puni|i. 

l-'miK I In* iipprr i«>« I v-nr I III- co*| tar d>'>iviHb 
thronicli « eniMiuit tbut li^l» tt in a 1iiIm< in the li»riii ol 
an iiivi*rle«l V. Tbr- fteiim arrive* Ui the *an>e man* 
tier, and rach extreinily *if (he I deliv«»m rllher n^leatn 
or tar to a cylinder. w|icni?e 1m>IIi IIow (]m>uKh vertical 
tnlM's tliree ijuarleni of an itich in diatiM-ter to each 
burner We iH-rd not explain how thr Immer is Axetl 
In [111* fiirnnppdiH*r. butonh how it is arranir^l Inter 
tially. 'J'he two vertical tiibe*, inention^Nl atiovt>. en«l 
in the pnmmo4i nitmiitlnit r»>preM>i>ti^l In the t^ieure to 
the left. Each i* ci*iitliiue«l thmnuh a iiuidiilt at 
rifi-ht aiiirle*i. from wbwh it can. enurwe. bi* puilutvsl 
throuiirha cock. Finally, the hnrni-r lerniinalra in a 
tuaxh- 4<«in1alinric two u|M'rlur»-4 one AlM>ve the oilier— 
the iipfH'r niie for the furl and t)i« lower one for tbe 
i>u-aiii, the latter drawiiitf the former int4> the fnmace, 
where itfnithwi and enrnbiiatMkn take place as in nppa- 
raiiiK for heittuik' with iietroleuiii 

In t)M< mouiiilui; (be tMimer tlH-re |s a n^ck. of 
which tbr* «i|ieniiiir «lf bniieheH tn the iNKtoin of the 
iK'/jle re^rved fo^r ilie tar Thin, after the apimratUfr 
has liecn orri^ted f<»r a certain leiiffth of time, permit* 
nf sendiiiK tnti» the unfile a current of sleam that 
thnrouf^hly cleanses il and remove* the cold tar. 

The «<%|e rlifflrnlir wtf h f bf- ln'_-f-rM»ii!t «v«tem con 
ki i ■ .ii iii> 1.1 i.i.ii. ii> t<f.4>-i In ii:nit«< III* tn^-l hiMl 
■el t hint;* m o|M'niliiiCi. one tnust have at hi« di>|Kt*Ai 
a certain ipuintity of ».team to fonu a >et at the lHi|ctn- 
nlrii;. Hut in a larffe in^lallAtinik nottiinif w<fiiUl be 
simpler than to i^tj|bh»h a snuill anxiliAry boiler i|e- 
filCiml iMflely fnr Itirnikhiiii: the sicAin lor i-fttlitir the 
svHteiii in n|B»<rat ion. 

We have •>tate<1 that Mr ShurerV Invention ]ia« been 
iiubinit(e<i b> practical trial \a a matter nf fart, the 
orrunprmeiit that wr have tlescrioed has aln'iuly be<*n 
applMil fnr a certain letiifth **f time b.i one of the bi>ilen> 
tluit supply tlvc hydraulic itiachtmry of the Fairllebl 
works, and it has lieen fouii*! that a ponslderable 
Hivinic Is effkvtMt by tbe snlMtitution of tar for coal. 
With the latter the eviveni-e |wtr we*ik inclusfTe of the 
WMip^ of (he »<titker*. WAh whll)* with tar It dropfied 
to^«4 Fnr an oiM-ratioii nf IMl^t hoiir» t.'itonhof ccml 
were btinit*i|. ami for the Mime work V ton^ of lar 
rt-sidue tfuHlcetl Al Movaii coal tiellii at $'J.4<i a ton. 
while the 4>tlier material can Xm* had for aljonl a cent a 
Snlloii 

Tha Conmiaaion whirtt ttos lieru appointetl to re- 
port on the coiiditirm of the Philippine Islands con* 
tain4 two men n( scientillc attalnii>entM, Pmf. Scbur- 
luan. of t'ornell University, and Prof Ik-Aii <" Worrew- 
Ivr. AwociAle Pn^frwor of '/AKiUtity of (he I'ldveraity 
of Michi(;Atu The latter uentleinAii ha* written a very 
imiKiTtttnt IxKik <>4i the Philippine Islands which ha* 
brrD well receive*!. 
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irikr. tlJlv* 

*.s-r^, but 



:ti.*t til. V .UN- tiiji 



LiJ iuM- ■■ i.-i 
tiijiirioii* Mil 

}>l'ill1Cll Hilt t)H> tn^llfftt:- -ic 

think tht-ir iUnu^^* 



-I tr. 

I. 



rlii'tr AMiKvaM^N- to tiiiiii Hiu\ anliitiil:<. (itiil thi-^^t 
of ttif Mulijrt't in lil uiicH u|it to (»rt^(»<»tnlrrrtlt* III tMir 
iiiiriilH. It 10 more ilimi ND yrunt sinoe Kirbyiitnl Sj^ih"-' 
ronlriiAtril tUi> jiijur^tn ojium**! bjr iii.M*rc> uiili liit> 
I' ll. I.:- it«<rir»>i1 innw thniii, uul It ha* liot htwu rotti- 
}>r>-lti i.--iv**l5* i|«mM uihh'*', III tlif iiiK.-tuttiiit'. wtioUt 
(jTiiii|.- .if ifi«fHtrt.int iiijiiri«*>> tuivt* ifwu »•*<'{»*•*} tkiui 
whiiU' . l.t--. '- I if Ijr-iit-tliMiil work liav** Ihh-h ili»»-iHHri*<l, 

Morf.it,.<r li,'- tciltlrliry of tiiotlrTii lUoui;fil Iijij* lH»t 
liikfft (lii-* <lirtH-(ii^ii. The iMo5(>t.'ir', fn V"T'| 'Hiir 

!>liv|oj.'.'n(-liiv! ainJ (►Ihrr i»r*p.-l- .if liir_'" ;jri'(i[.- nf 
oTiii* of lift' have Ik-^ti <>)iiMi]'r'(i I" Ih-' ii^- 'ii d 
tUi- •'••>>mntiic .tsif'i't, iirul 4*ri>ti where iUm -nir hiLs At 
tr.n-ii>l iittfiiii'Hi. iiiv.-t.iii;uioTw hikvc <*onf)tti*<t tln'tii 
•-.■Ivcji t.) *|ii'ritir ]troliU>iiiA hihI hftv*' not Hfio-rali/'^l 
It iiuiv \h> ii4c*'n«>i:hk'. UwrHfori^. o»o» more (oeMiUH>i 
tiir iiijiuM-uh iiiH.M t. Willi ttMiMaiAelAl«iM*ln«a«tfort 

V> unlij a cl^-^irt-r Mm of lb* CtHtlltOf til* RfOHpitt H" 

rf till ion>< w il U iitaii. 

In ti iT^Kkii way wo may cowMtar tli* MltlDeft nailvr 

Ule* f-k|i(kwili^ tl4*JuU : 

1. Am tlfntrnvrnt of crop* And nth«tr viUa*blii |»liuit 

A« <lffl(ruy«n of iMirftl fooda, dw«IUiif«, cIoUmmi, 

:r Ay iniuriugUwieoelittDd 

An cvfrwrn of iIitwim 
liMwcU mn boiwflcifti : 
t. A« «Ui«ti<or«fB of kAjorlow InwrtBi 



4>tri>ptioi)«. and thiU iv thoM Mttialei wlitph an* cotii- 

«H-<M-iMiiii.l) plaj till iikjuri(MW part, *iii<f iI^^laIlt•t■^. 
ttrt' *»ii n«v,ri| of I hf iWtruvlUMt <#f ItM.t piiM-?* hy 
lu-'-^-i litr^nv .:tiMl rlit- |ii'rforai)<iii of tUv uh-IaI liiaii^y 

Siirli in, uTLf* Ut hiiPiiaii jini-Iiii-i- jvr»* iin !>■ frt»^|n«'iit 
.Liil -(.-rK -lis Hi eropifal m^j •w I liati jn l»-m|H'ral*' 

^Mli.-», hill rk'i I. ll^T'/ Ln--i'iM-- iif I'liiH ll.iliiri' ■i'llUKf S'T} 
K,.rl-. iLs iii--i.in>-i.i.-a.-.- aiiil *:ri-'it iiUMLiiil I It 
Hli-weroor i.nrt>->..' j ..■ r i .ii s. .i u.- i ■( I li.- «, .iry 

.-h .u- It. t^il. '.Miy, r-t u'-'t 

iiiil^'-i>-:tl i-|irir;».-r. r : llul:l 
I'liM.-r. Ii\rt|. ilri**!! iuM-iU"'.MMii>i r_v r 
A ml [tr.r*. rv.M. (M>Wtlt*rt-<i 



an ivlt'a '-f I Ji'- r 
i*h»»«*^i* li-h 
hfvit.t, >■ ii i - 1 iiif ti 

ivlltl.i:l ■- .\-\ i 11. 

•liu-nr, 'A in--, r.iui 
[i--|':-"ri:iiiil iinnii 
i>if-lta<losiija. iiiu->k 



-r III;--- riivnin, utfakiaii! fooij-, 
rhiil-'irti, li.ii.:'k jh'PCm't, vin-'k*".*''. 
. '. >.iiii|i^ r.li!i-ci>, ^[jiilT. lii'-iri'T, 
rii- r.Mi!.4.ioM-i .iiii-t •-■vil iliit"-, 



kiiilfi>, l>llo••^. pluvert fiTiil ijtlier l«'athfr ArlH't*"!. fiirni 
tiirr, rjir)*i*rs. ^Irnwiiiir^ ati«l |iainliiiip*. paiiil bru^hM, 
iiiHi wuiiti, i*vnuth*. ric ina*!'' '*f born; hay, tMiiw. 
^truv, willow bai'kft!'. h.iuiiji'r*, 1iw1>Iit«. wImh^I 

u|Nik*"t. aii't all ^irtft ot ikk''i nit iirjil uitpUitiii'iitii w illi 
wooitft) baiMlt-t*-. l^arri'tM, witiM r^kx, cork* <>f winr 
iMiitb"*, -lirt*t(< of ■*'»fk. iiJttur»l ht^tury i>>I>»»i>tnMkR, lu 
elinlin;: Hk«'I«'lfni» aii<l itiiitiiitii*'-. ntid fven )'»-r^laii bi- 
I «crt [tuwilf r ! Tbf iiH'tidoii >.»ftliiti well-kiiDwn iiid*^ti- 
cMe rMniiiilK <mi? of ibe IhI«I di?o»>v»'ry. wbk-h in that 
l|n**rt*in Ain* ia i-ikUtumtik brtitl in th^* rriiiJc [Mftn^leiitii 
pools to ibo vidnilr of oil w«lb. « foot wbieb U otmunt 
paMMttdidal im tI«w «f tli#«rt«Diftfit m «r pitralntru 
AiAii taMetleMflk 



ktH>viikfC that the boOlitftkaM dlpi w«r« vtrv it^k 
and tlUkt Ch« niin«|oltiMM of IhAl tllw UtIM hftrV 

-truct»irally tdwttii'al with thcwf lod«y, then' w,.,^ 
LiJHtantly n nite*<(ton t,t vtrracity iM^twtwb Mr HVli 
aud llfUtraJ WaMhU»tet<Mi ; and aj> w«< ktiow lr<.]i, |„ 
W 

waji HI) fs^iiMtitiitt-vl that hi? rmiM tiot tell « 1^-. i: 
wry iiiiii'l* a* th4>iit;h Mr. Wc-ld. like uimhy jumii*- 
Kta'li'-fi 'i-iv^-U-r who huN wrltt*'H« biwk on hi, rrtum 
hi'iu-', bii- I'l't^ii liii'lbiei.1 til wvvnrtAt*- th*- 'rutii 

111 ll.tM* da> w of txnijivirutlv*' |.KT>*>nai ckiUjhij^Tu 
:'oiHf- I •[ the ni(jvt di^«;u»()ll|: of th** iiiitect luiriuyi'r* r 
niiiii have druppe*! out of nl^lit. Tl«? lift', wli»-li ^ 
ron;i» r duy» witi* <H>uittii-iii ifi all clajuot of uKi^ty frcij 
kiiiji 'ii iM'.-.siiht, jir.- u-iw riinipiirat(v«'ly uiikimwii 
"I III ifi-ti i:>.-u.. Mjiich <-jimf'l I. If iiiany A full,*,, 



* |H>U«IUHft of piMltt. 



a. Am |i 

4. A» >CMveD|eeni. 

.T A?* iii.^KerH <»f unit. 

A. Ah fiKKl (I«(i4h f<r»f- Minn atnl fiT i^oiillry, »onr birdii 
and foul flfltrH uid a- t i.ffhni^' and UM'tiinIhe 
artst- 

DJC-iTiUlVRIW Ol' I ai»l\t AMI nillKIl l>KKI h I'LAN't^ 



In Oi* jWMWil iMbuMo of oatvo ooe of the ^(of 
fnQtion>of Imoflt Ufa k» to k«M> down auMfmbaddattt 

T«9BlrtllMI. AlnOMOtefT IdBtf Of pliBniMUlllMMt 

of 7«onL 8e MOft a* moh begonle on «lllort 

to aniet Ofttare^ bolfttiiw by eultivailiiw cvrtAbi pteoCs 
at ttw ex|wiiw of othon, bit iioiooiintorKiiI nntnr»'ii of>[M>> 
irltioa bv- idmuw of ihm inervmi» of Iniwct pitmolM of %\w 
luirtkcalar plant rultivatiHl. aiul Abnu^t «iiriy M 
tUvr** JMiy re«>rvl of *KruMiInir»' lu llti^ratun^ IImw Ib 
iut*titloii uf th« d^»f rut-tioii to cnj[iv cuumnI bf In* 
oeets. Witi)e«slh« wrilmK^ of the pn^phet Jurl. wIk> 
uiMcUt ajtiHMt be termed an iL;,'ni*u[l(iral pcwiimUl. 

At till- prriient tlmi" aitiiOfiC cviTv t^ultivatnl erop hai* 
tK>t only lu tb'iituiiidK ti|»fin tbouxaixU nf irj<liviibial 
msti-t t i.i iijir^ but .1 I* iiffrt It t tky »i<'or»-* and *'\fn 
biiiidrfdii of iiti«xMti«. A nier*> taiMilatlan of tbo iiu^x:t 
•>iifiiu.-w of Til. tippU> alfP4uly r4*r«i|ciUr*>.t In (Idm fxMtiiirv 
*-liiiv.>- ».]HM it'», lit i-lov?r •peril*, wid of lui new a 
crop I be >^ii^ur specie*. Tbe lowcle of The 

vine. <d ttlOOtOBM, of &b0 WllMt OffOpb Attd. 1D toOt. of 

all of uur pnoMiMBt atopki, ilMiiir «|rallr iteitlioic 

llyi'irft. 

'rii>- iii'fu:^! 'InninL'i' wHieb i-* d^ne by iiiHectji in this 
way i' (li^ii-ilt l»i f\{.rt*-ff. Many iilirmplii luive b«T*n 
iiiAdn by writt r' M. .■.'■iii^ iiiii- i-i.t- rii)< iLi .i-y to i-xpn'f^ it 
in ruonev VAhi«> I'nr ik.uuiiI. it vm- ni.itt-l by 
the bit *> I*rofe*i*or Itit- y rbut tli. itv. r.iK'*- ■^nii.uil >[iiui 
sti**! to '-iijrjvated rfop" !■> Iij.iil.ni- ion,.i-> im rbe 
I i.il^-l sriitt->» anloullr'-^l lo ti;r.'t. hi»n lr.'il iii.ilioii>. itf 
ilo.lar-i I'be loM from lli" rAii\;;t-H <■[ "ti*' .j»h-:i— .-^.i.tiH, 
I lit' I'htiicil buir dtirinL' ■ > imp u h.* 'tI iiiii\'<'(J at - il v 
miUiotkii of .li''i'irH. Wlul- It i? triif t h.il|t In- c Mh) 'ntr'! 1 
b>*!M*»» nf ii.ilivhjiiril ;.,'rou-.-ri iiii*:lit rcvh r:'h iMj.ir 
niiHDi ••uiu-' t l;i^si\ r liL-'r*^ ii> nr. < U uii i^t iti the 't .\l I< K<t. 
u w I- lunsr ijiit fall to tak'"^ li.t<( i'ii:i-.iil<TJil:<>iJ, ui.ii 



'^1 MVF STrti'K ^xn nTHKH 
\ M M \ 1 

Rvmry npn^N** aniuial whirh hii.>. \n tii<- doiueitti 

eat**«l u»d if of valij** to man |ioiiMt«st-* ir> mwet jiara 
•ite-i ajid eneiule*. Tb**-*- in iiian> fii.-^ - mi the %Mti%f 
*i|iei<iei) which nfTe»'t man «iid wbirh we will mention 
in 1 1 ir iH'it ffi'li<>ii I other* a i^' •.pei'irlrr to the animal- 
or uronp* of nnituali wbieh iliey alTert H«»rtH*t«. 
eattte, »liei'p. all |Htumi itiMH.'! **t]eiiiieif wliich are not 
only very deleteriotu U> ihrir health, but fni^uently 
canw* th(>ir death in riuuilM>ni. 

Thi" dUtCU*tlu(( hot fly of i\\fi luvrwe. whneu* niacjfoiji 
llv« in InrrcHlible onmbt!<ra In the HttMiiarh and iat^ 
Unv*<*i thiD >»oMi» frimd nf the Iniinan rare ; %bt hot 
Oy of tb^ oY. whirh cau^e-■ luituiuerable •ore* ou the 
bocks of rattle and by Uh uerfuraliciw ruilM lb«lr 
hides for oiMUiuerrjul n^* ; tile bot fly of tbe abeelK 
which iuhalMtft the iia.ial and O'rbiial sloaira of u» 
idlMpand produoeii imuinity and ileAth— wQ] iMtantlf 
bvrecallflsl by tiu»v: whu are faiudiA/ with stock vml»- 
hiff ; whih> hundrods of othtr speciM, aooio In no ivm 
degrve. the hon Av.tlw WMumm rw) flie«. m 
eladlntc the TseMoiyof AM«A,tha •oi«ii>*iionD tly of 
our SoiithweatcnioiHiDtffykiMittolo nudM th«-UTe« of 

duuientie onllMlift bUidtO tO thMBMlfM Hid A tritii 
and a Umw IO tlMlr MMIMiL 

An int«Mtlag«ltinpt wu nndo wne y«ors by 
aproiniminiWfwImio^rieuJtiifBlneWMMiper, The Tar 
I ii«n^ ttovlow, to mtimwtm upnixllnolifly tha paeuuiarv 
U .» f miu tho Mitwelw of n ahwlo ono of thaM Imnnta 
t bt> OX hoi 4lPp or oat wtahU-^n tbo entti* nevkvod at 
th« Vnton fmk Toida of ChioAfo. It «w Miivntf*! 
that ni p«r «tnt. of tha eattl»mMit«l OMli M«r ar- 
affect vd. The noinberof oottl* noHvtd aACumtriU 
ihirtuK »iK ukontbs of tho yMT Ml l,<t6.CW; the 
averatce vaUie of tbft hldo Wtm IflWi Um IUDH deduc- 
tion for hhleit jj 



i-lNih^i-liT m 3ii>*uvry, t» e<in;*.U- rari' That jl 

ii-^sw^-ver, 1*1 nhowit h)' Jtii ii-.-ic-ioii.v; i-iLM- r 
:n i;i<-.lwal Jo^iriial". K>r vMiniti'i', \>r K' l-'-i H'.-. 
of litijiana|x>liH, re[M'rt*H) ui tM/^ a tr^>-t' it; In- ^,f^, 
lice of typical Norway llrh In which tti. i-;, n,„^ 
wen! pmetit in the nkiii of the putient lu • tn rmi<ti 
ikiimWro A rrin^^h e«.tiriiatie showed »iev»-n 

eifir* aii'3 f v.t^ ii..llii>ii III ft-* 

I Tbn"«- -.f til- -aI.o It, a r>-ti>'iMiblr elviliit^j «|^r 
an- confined, tn our elpcrn-ri. c of amrovnur lii*fft^ 

I largely to (hp foruJii Uietil .oiif-*! ii, onr . ipt-i-ii-^ lij.'* 
trrapb. liAJuelv, nto»quit<H-» *.iiil Ir-uve llii--. .iw] raf#i< 
th-iu<; inil m i(liinco ttirouifh medu-.\l I t' 'utiire r»-»»>ii* 
tlie eiutfliee of ninre or fr** fretiurii'. ca*. ■». of »urti « 
nature that th«y are little le>« thoii liornljle. iVuiiit- 
iM*iit anionic tbe>e are the i*ajh*k c^f M^^aiteil Mj'laii.iuiA 
«-»>peviaby tlire-e r>**>iiltlnic from 1 h4> attack*^ of the tatiN 
worm lly. < 'o[u|>t>utii> la luiirellarla. 

It^-ideiitH of leiiiptrrate rvKioii« are fortuuatn ea» 
luired with tho*e of iTopa-al re»0'-'U3 in re«[K»pt ii> iIk 
perMmally onitoyin^' itiiH.*ctji. Our troubles fnicii ihtm 
individiuiHy tmiitfuiflciant qaum-* are intrii»ifi|i^ to | 
ttt'KTo* in w'aruwr nonntrifWs where the coiiili^ of tfat 
Indirldual AhM>lni4>ly d«>p«iidK the Mtioptkm^ 

m»>AMtir««v alwajr* dinl/'tiU aj^d frequently immmt^ 
hie. to eieJude tnMHTi* frotn hl*> per>i>u and Dttdi Hi 
bxHi. Tbbis to Well kuowu in the«eda>fc of mammm 
Ujuka of IavkJ Uiot 1 will clowt Uib m|i«c( otoor n» 
tioft ilDBpIr with a quQiallaa hpm apMtof II»1b3I« 
writfeBa laany fmn ago : 

"Ofi ♦*\ft dUb iht- i»'^>fnt!rt v-nff f»>*» 

Tli« njtkrtairli :c i .il* rjulli/ • .-i."U ; 

A thi>«>«nl *aji|*» ' r ^fn r-it*'! In><* 

t\«n»<l' ttl<' tiMl Mivl Wi^l»l~^ ihr' ••'ii V - 

Or (i>kn « <luti'j Htral, tkr<>4>y *^trk , 
Uis|w '-^rt t&i-lr »Jliiiy botiOR ^tivM^ 

^ W~ ^^^^^^^^ 



laMi^ hyBbaaiM 
Im IhaD Ofte-urfid, 



tIi iT ix rh.' <'(ibant>N] raluf 

SI lilrh l-.'Mi.thi- K^'*Mi in t| 
lii-^ii iii.t> l'j>*e. fi't t'lioiiiilf. Ii 
t In* « i-rk < r 1 1 f rliiiLt'h biiu*. -iii'l 
iauii»*;e by ijjis at!»c%-t 



f tlic p< 



or tio- iTi.p 

MllVlltOll 

r of Ihn i-f-.t:- llin,i|-ll 

f-l. llir"tji_'li V) nl"f (irt'inl 
'V vixhiK- -if Ibe porlioij 



harv«ted uiay reach an iini mtjl aliji>>t<i .m irn-ui U3 
would hare b«*en t;ajii^'ii t liroiij,;h t;ic Jow iiriiv-. ,if u 
Hueo«'»iiful yeAT of no iuKeci ilaitia^- As ibuk applim to 
an indivivlual, it A|>|ibtt» much iiion> Htron^ ly Ut a StAC«> 
or to th*" country at iarc. •*'» that ^ven in the yi>Ar 
when ihejfraiii crop of the i>Miiilry w«»* said lo hiive 
lw*en datioiL'^1 to the eitent of *>'my niilliou<« of dollam 
It it- -afe to 9ay that the Iota! price cained fur the vrop 
WAD AM ^'reut lu it would otherwiae have baou. TlHwr 
estiiiiAtex of ilamatre. tlifl«fbl«, Wonld vmdi b«M«r bti 

eX|>n*»M>d in terms of 
than in uinnoy value, 

It l» thlft a»ipvot of onr wut>Joct. the iIuuiak'^ dont< by 
iniurioUB lUM'Ct*' to Hi^riciiUurt'. that ha-Klven rt^** To 
lb« ooioparallvely new bniwh oif aptdit^ s'cience which 
we now kibow a« eeoooialo aaloiuokjcy. nud wbiL<li. 
althouirh oriKioatlug in Rmroiie. faau been eiMwuragetl 
to Mueb an aitant In onr (»wn eountry. owiMtg PMrtly 
our groat4ir npcMMttim and r^^rtly U»oor |NMtMl lani 
of lutml^ that it tanale to i^iy that at ) " ' ' 
l««d» tho r«st of Uw world In' this dh 

It la oiwloubtmlly true thaS thil eDonwu la^m to 
«r«|iatoUi««hief U«in in » tfeBofalooaaldeffailoiiorlho 
lH^ricabruUKllt about by InwM'l* 

M inB0rROTRR4 OP MTi»Hi-|i K<>< IS, BWSIiU>Ot(» 

CIXlTTIKts 111 1) >K-«, K1 1 

It U %mt« to nay thiit tlw*ni to hardly a^iy prrHhict of 
nun'* Initvnnlty, hanlly one of Mie I ho*i«and« of uw- 
ful materials npon which depend bi« comfort and bap* 
pinv«>N, w hich Ik not dAiiia«reil, dit^<tly orlndirertly. by 
tusecl!^ The tilubtMm of wbieli fail dweUinKn ar« built. 
*ly all of bis lftou<*eb'<ld utennils, Ui» nmicnta. 
jaticilUr everytbins whiclt h<> ximm as food, inany of 
UquiJs UMO na drink, bis (xtokti. tb<> ornament* 
With which bo siirroiin4t» hiinM>lf, the iDe<ltclii«>F> whkb 
ho takes wli«n *<lck. the very lotmceo with which he 
«ola<iH9 hltuor-lf—all are destroyed or injurkKi!»ly uf- 
f'-' lf-l by ii m'i'Ih Then* i*. perliAps, one jrr«"iip of 

•ti - ii- I- ll.-»nl. A'l'lr*-^ •( I"-' r-tlrli'f l*r.»-k;--nl nf Up; Bk>- 



_ - jnl. 

KicttmatinK at iM' lhail Ofte-Urfid, aay $1. Kb* actual 
loMt during nil month* on bldwi akme was $M|7.Ma. 
Wh(in to this waa rnbled the lowi for dtmraciation in 
valtie and Icwannod qnantity of beef, the Inta for eaeh 
iitfeHt.ti antnuil waa put at f>V a very low etnltijat**. In- 
dieaiiui: the total ios» froiu the anliisali* In the I nion 
H?ock VimU uf ChlcHiT" for A |»eriod uf montliH of 

A.'' AN.NOVINO MAX. 

TbiTt' ure % cry few reijwMin of Use habitabjt- ^lutw- 
\*lit r>- niiiij L» iH/l ji'T:*oii,'i][y vol<,i-iM to more or leefi 
.tiiHi iVAiK-f bv in*<>;'ts. In tlii". pin <<! the worbl we 
i:;itnr«lly tlnnk nr oi.r.- of nn^ii niti..-)., Ihium*- (hew. 
'b'li*. and <d A Mmh. i.tt. j- ►)...• i. n i b \: will w'. 
U' nen*<«ury to itan^f. 

A «U!M'e5>t ibU* ilid iviijual Home sear-, ntro vrotv thi- 
I iiirl ■ if Aurii-ulture ai i' I -.i: 3 I b.it lie hii.i iMitiie 

i.v.-rfroiii I Lc obi oountry ail ^4'tl.t■.i in Nf .» .1 i'tk*'v, 
but lluit tiic iuo»*iijj*'M'« fn I !..Ti-.j hiui »o tn"«'arly tbai 
on the advice f*; fricn'l* in- moved nnrtbi-rn New 
York, Here tu' I .iLii i itiA: ili;rin(j a certain i»oni<>ii 
of ilieyear blAc^k Elle* ma>i*' life uneiidurat>lH : there- 
njioii he pack^Hl hi* hniiAfboUl effecte and moved to 
North C^irollita. Here. Ikiwever, In theHuuitner uiuntbn 
risd bu^, or Ji|f>:erH. t>:>therei1 liiui to >uch an extern 
that he frareil lie would uu cmy. and in this dt»per- 
Ate oimditiou he aoplietl to thl.-* ollleit to Uuim whether 
ther«M(ii*trii in tlit* I'lnti-'! States a UH^Ality where a 
M'imltlve indtvulual couM iLn [ :M-iu*(f from att-aokni of 
inneet'^. He naid tlmt b.- I. mi iWH'n told that lu the 
Wtwteru country the bulTalo trual wax RTeatlv to be 
frond, while certain other bttlu|{ flies would be imrc to 
konp him in a couitlaut Ntate of denual irritation ; 
that farthsr aouth he kin* w that pe:tc>'tiil nitfbu were 
tobeoaloadin thenninmer time onlv nndertbe pniteo 
tlon Off lOOtqnlto batM, He tuul thuutcht of the newly 
dev«h»phH( <»aifetrj of Alaakai but had rroeutly >e«n 
an aeeoobt la tha omnMpMa of Ifaa l^neity of the 
AhMkan inoiqiiitOBa, «tafah had ptacUeftUr oMtioysd 
his bi*t bopa, 

AecufltotMid «a lioat of as ara to tha neaMllAei of 

wibTtlialu 



teuiwrata Koith Auwtlea, w« hardlr i 
pNMoa irtlMi they nukle u|kio the varly Rofftish 
itamlaa A story tolil t»y Kirby and 8p«(Ooe, to the 
•ffaetthat Mw* Weld in hi* trarel* n»lnt«s from Otmeml 
WasblnffUin (hat in ono pU.*** th« nKMqttltoM wwre so 
.pownrftil as to pi«rce tbronifh hlfl boofii^ bai alwayn 
; axeU«id mv Intercet and vurir^ity, and I recently look 
; th« tmable t4» ettiwdt the original tinbricatHiu. wbieh 
.Is "l«aac Weld^ Travelit Tliroutfh North Aoiericn. 
I ITWS-1707,*" l/»mlon. 17W. In ».pe.ikin(j of Skefve»b.^>r 
(mikIl, in n<iTtlHTn New York. Mr, Weld dilateM tipon 
tl>e number aiMl ferot^ityiff the inoMiulio*-*^. ami iiiak»^ 
I ii»p of the foJbiwiiiif wor4l<- ; "tii'to'ral WiM-biiitrtoti told 
III.' tliat h*' h.'\ ..f \'..«i>. iiiucli aijti -\ ^■'1 b> ii m pi i" ■ - - 
111 any i.-'ir r of Auo'i-ica as lu t<kt'iit-b..roiiK']i. 1- r ' l.ai 
Ithry used lu bite tbrougU tha thickest boot." Now, 



M» CARKIRIIK fiK MPRaJiR. 

MaitAOoli daHMNkstratml tnuwtnbiiion of tbf dbxts 
di!M'a*>4*s of the Ea»t (elephant la*lik chrlurla. aiid l> tii|ili 
MToiutn) by loeecls; the discovery by Galium aiid 
Smith of the «irria«;e of the irerin of Texan feivrK> 
the well ktiown houtheru cattle tlek ; tlw dhouvery by 
Koch of the fnrt that tlie Tnel^e fly of Africa M)d^ 
htruccive ti* itniinalo not by its bite alone, but by car- 
rvlni; into the rirculAtifni cd the animal that it ntsarif 
the micro orKanuniN at diMiiVM' '. the deiunii*tnili4iR by 
Howe aiid othi'r* of the ]>reviiiuiily' nuniietMeit fnct 'h»t 
the imrukni coiijniictlviti.* of the K|:viiTkiinf> i>> 
by the JtoUHe (ly ; tb-' pnril> |ir.-M .1 hy'|H>tbe)>> i.f Maj* 
•-<>u and < Jni««i of tb<' ri l.-ii n 'H t'\ :- 1 iirir bet weei; t:i<»HjLji 
tiM'n and Uialaria . llic n rriiiii-Iiinl i.M[> pno e-l cnrrA^ 
of the Rcnuiior A-iiiti- ■;-liii]i'-a jit.-I l> oIh id fe*ff I v 
fli»-« ; th*' deiiiori-.".r^it:on r liiinit-i] bv riiiliy tif ibt r-.ir 
riaw*' of II niilii 'yi-^'-il yf^l^-w f- vrr by tii>i^.|iiibw'!i !M 
».iij^-„'- -Ti'h t'-v Uut-Snr.'! ttiiit tlu '■|'iiijk ■! : 

Soi.-li I- l.y llli'[^-l.*iT.-. tbe vt» I.' rtN- vi'i."-' 

fart Aiiioii*; l^"!'' h.ii 1. 1] Tiiiix of ilkv t'tjt UiiU»il> ll^j' 
witlH'iit .'I V ' I I II vtT.i.iiH n-t'i ^ <' eye di^H<a»e uili*|.n-Au 
thnrniirli 1 h" iii-iliniii of ^-iirii" : the BUpfe?lln«i Iiv >v 
tiiond Ii;t' ;i^:-riiry of fl'-iii In tin* fiiTeAtl nr it- 
l',i^(-:nLi' i'l:i„'iLi* ibi- i b-ni' 'ii-', ral r i:i -if ii:i'lr'> Lft 
' I Li HI iiijih LTiiiiil pi lit lilt'ti in buiciikti b<'i ■■("t"'*- 
l.y till' tilt.- -if Tutnini;*. a:iii '^toriii.iy> -.ili i;i.! ^itli- 
aii Hiipi>rtunt an.l very n.jiiri.inf. ton tion if il 
»»e':-t>- [ifai'ti<*jtlly iir.hii'-t»"Ttei| iiuril <'*iiii]:Ariiiii'-l/ f 
refit yt- ■f'l lr"j^. j:i t.4i-t. h rT»;.|.ll) iui-r.'UKUii; tii-1: n' 

\].\ l-r)_-^1 ';ll- po.^. ;l;t'- .(f V» ||ji-h .Ml .Mil Itf V 

..■urii'.'iv •'•ta->liw(i.-.| Hi :\ir pre-.i-iil '.iiii.- 1 :.: -, hri»i'v<r. 
not a tn-lil wlist'ii tihouUi bt- iuft entin-h- 1.. tt*- '.k*'--- 
' jil t ^cteriolu^iil ; the rnCoiniilnKij.t *Ii i li i 
■■■A.-iT* The life historic* and habitJt of tl - i;<' -i- 
i^Tinsl in the ilAiiiat^ ftlinuld Ih* thorouifiiiy uii>r 
*t«HM|, since it IK not iMilKiMible that otb«rwi?e ir:-- 
meiJtcal IrnTtf-AtUcatont may flml thetn»elvet' ftrri^-ii^ 
|.»erhap*i unw2krriuite4j (*<.>itclni)loiiaw Kor eXAinfilr 
a fact probably unknown to the medical nieii whiimh' 
be ktrou^'ly imoreMted by the 9U|n;estetl carr-i^ 
typhoid t;eriUH uy fliw, that tbehLiu*efly mi iviiniii*- 
in onr dininff rooms does tuA breed in aiul rarely i jiI- 
lininan cicmueot, wbih^ tbwo other kiiiJ* of t>r 
which lio ^o brmnl are rarely attracted to articU-* "I 
fixKl UM*i) i*y huniAn Im'Ihici^. lu tbecfowdcxl ami 
natural oMnllt lutin of nriny eaiupa, liowever. an.J 
ciaJiy where cavalry rc^uMfuts ara slatiooedi »^ 
thrre are isn-Hl aUOttlkU of bona UBaBaiC. Ib«- b: i>' 
llr nmy bre^ lu sneb aoormotta naiabari as {orKi>li^ 
ai very lilutty ocseurreoes a dapartviw flma tlM auw 
food habits of th« adult. 

Buouah has h«tn ahowa. bowfYar, 
potontiaUty of tbia pbiaa of Intast lojuir. 

mjrarm as mnnoysM iwviuom umrcv. 

TbeoeoiMMalo baarinj 
ai« very gfaai,. and | 
ered, the moat Jmponaiil of t 

insects AX A clau. 

In the eternal warfare ol organism npOB osigaDMB. 
hi tb4' iw^rrn'tuaJ strife «rf sp«ei^ ooe preylBgapon sp- 
oth»r and that up4>n a third, the eontpliealioDs^n** 
tlon* of forma which detenutue abnmlaiie^ ofaJJ 
sp««iMar)d Ihenevcityof another hpp w***"'™ 'Jt^ 
wnrknl tbanaiuoni; iheinnectiL In fact, tO Uw Kp- 
deul of in»AM't* who baf followinl out even a wn gwcli siii 
nf eh»-«e intf-r relAtionnhipK, thelhouirht UltHt ow ^*^ ' 
ly* conic tliat np«m it*- orifantc environment. and **p*^ 
flL^lv ufMiu It*, relarlore* witli Itw llvtniE nti(rllborsof WJ 
aninii,! klhu'do:f,, .I-p. n.I rli.' chnivce* of a sp#ei»« Jj* 

' only for iiH-o :i ' ' ii ' i ■ ir^ ni^I, ii|ino*t ti> m* 
lt k'r»^' than ■] n 1 1 ; . in c euvimnuiciir. T«t* 

lp«caiur» Is the grtiAX iactoT which ooutrols iht 
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»;rn.n)iicjil thhlril^ucloti of llff. tin. I ifntj^r.iiLir. is', 

hjttrk Itf nil ill****- n;'|iurflil livint: lir-l r;iu--- wli rh 
«'ti|itrul tlif nbuud&flo' uf u ti. i:iv-'u ri'icj.-n. 

|»n»vi(l«l truce th'-iti far cri'HjL'i:! \' \ rlnTtr liviiiL' 
c*i&iiHr9-, tliriiiM^lvcM alfc-ti'-l by niluT iiviiii.' ■ niist-N iti ivn 
(kltiltMtt t'iKllcM rhAin. )-i<j:ii tiiiirH, t<> nil .ij >[it-]LrAiii i\ 

'rtit-r*' l« iLiif H ht^^-i^^ of i:i».--f rli.v* iJiir it» iij 

t n i-itl .Ml. -mi'- 1 ri f tiM t;-,ilH(. Mf iirli^f i riNci-t- ; r linr*' i- ti._il 
<•(!♦• I if ( i.I hrr lljHfCl- -rt Im-ti i ,i .r if - nn* tj iri»t-i-t 

ffi**M, rrr.iM a -iiiL'lr* Hjif-ii*-- ff h'ltuHvci.I il-.f 
Inrvii* at nhich fri't|U';iitly iKiiuitL'i* fiirr*trt in K-irii>f !■» 
nt) (iLiriJiiiii; i'llL-r.r, tht'ri- tiAvc bfcn n-ur^'l rnj It-3« thun 
Bi X t y »i[M^'■ll•-^ of li VTii*'nnf.ti'rnu» piinu^i Frotii li 

sirii^lf i'.\'.vr\i\'.\M.T ti{ I'lijsin |jr.t.'i>-ii'ir Imvc hw-n r'-.i^rt'tl 

i*,,^:.?^ Itnll^-lillirii* of 11 ;iI*U' l^y:l,.■^ll^|l^.■r^Ml•^ ir:ir;i - ir*i, 
< "tiiiiiln-^iriiu tniiM-ur.'lliiiN • 

* >U(ljr.'iik>' "f jiijiin-ni- snttt'i:!-- nr»^ frtH)uriitlv ff'i|i|n-i 
ftN tllutiL'h tiiiviric by "lir wurk "f :ti-.-rl imhmiu!-* i >f 
tlir wpt'CLfH. lii:t>liiir.l fLiur,-!, in I'*'*)), tiiiv' ii nii 
piiniKiti'. Tr"('i;i '^.TamM-ii f rrli i-aii, al( -rn' iiuil uiiiii' i 1 
itliiicmt i\ni-itiilitit«?il liiv tU'h t/r-nHi of '.lie i*'i*t.i;i KiLriti 
it) ! ■'lorul ^ ( tillv ninotv prr ct'tii. ■ / tin - ■xis"'* ' 'v 



t \(»fiint-ijt. Tlit-'r'Hii 
"t l.utli i>r. Hihy 

ti.itis h.-tui-.-ii tt.l' I'lA 
;'UlrUT«' mill tlir St. ill' 

ir.it. which hii* ''i'l> 

Ki itloU'iiiif till* Kij.T-i" 
.Nil. iHB cutrvliimli»4, I' l 



lill.' 



"1^ 



.*ra>-il*' 



out thi* ttiinit«TfMlly ».tir<'»'*itfiil 
ri.-, .-r-y HiiilitFt»'ri>^l f (-•■ h 
Mr Mi.H 'ii|i|>i(i. ;%ti \, v.. in Up- 

[ Ih'.' funiifrt'' pit?iW!.^iU TvUi- 

t.-.i Stilt 1". I i.'j.iirt lUL-tit of Arti 
Hi.anl -If n..rt:i'ulum* of i'.tlifor- 
r.-ti'ls ht'. [1 iivi ri''i!iii> 
.-'ill riiui-nr, rti. >;i-i:f 

- -.'fit t.i S..i.'h AfrnM. v^l:.'r,' ir 

.ititU<^l Uu* wbil** ur Uutvil ncaJe lu l\mi coluu)'. 
'i'jii- iir-xt year Jft WW «aai Ift tSnrpU wlMf» it cxitfiiUn- 
ti '^■nit;<-n«te ■mIh kMBOfe w tfa* fandflH «r AIM- 

iiii Iriu. 

Th.' f .llijw itjjr year Mr. Ko<*l»olr. ktill aii a^ut of tlm 
I'liLt. Sias*. I k |t>irttiiont at Attricnlturt', wan Mtnt 
wi-h th. i'ii:i>. iir of tt\f> \l<m Jt*r*iiil«h KuvK, hot 
:it !h-..Mit':i— .if til.' I ■Illl^l^tli;l Sn^Tf- Hi-inrvl of Hiirti- 
ri irnr.-. 'v' A I- 1 nil lit. _N w ivJiJ tlie Kiji iHlnti'l-. 
fur liiir;>';«f i.f -.-^u Tr ii^r nt her ■» ul Itsibli* Vif iM'iiri.A] rii 
f<'-: lh f rr ii;i;> 'f; III i< iti iiil.t " '.Ttifnrui'i 'I'liiiii'«iiriil-< "f 

■■iif'h itl-l(vt^, ■'•niif n*:iii;.',\ ii n iii t -rr • i f ■.lilTiTfiil •( ii':*, 

rjtjtwly ulJ, liinvt-viT, iif ti t'tii cvt- '"iiii'lj i-r ImU hi r.l-^ 
w*"r4» Jwnt DVfi- .iiiil ^■«.lJl':■ll^llt■'i in ' 'ii4fj>rii i.j Scv.-r.i! 
of th«>wt nrw-ck'*- .ifi' '•t:' I i. vn^^ m ilitfiTvh: [ut rt^ I i tu' 
Tn*» owrwUtMiutiiK *uf!ft' 



I mil.! ►itii.'x a »pri;:l(il\ -•n^' Ti:' 
I wi»otiIiiuwm'« niiip'.'iri i:: -il j- 
aVnsi; fli'- hi^tlirs- innir ii, r wri i. ii 
fi^-rk'. iii"- ii.il iitr 



flu* h.p Mt t l.r li-.U'i- 



- 1 ii.' t 



H.-n 



hri I.. 



■.I 



_' \i\r 



■ " ' ■, iind 

1 liru-.ttn ' 

■ ■h i.| In r ;ir 1 li, , •(..-!. . 1 rli^- hnliri', 
^uiiloi.i-* tti III.-- '■■tiisn- litlti- limy lift- 
', ill tilt* iiilt-rv^il*- itt hi;ltt iitk', whiir 
r.t: nf |)cjii.-<' :iiu] liivf. Ill vu'vr of witiil tli»- 



_ „ . . ... . _ ; StAt^^ Th*» owrwUtMiutiiK *iif!fi wti ol ttu* hitjwx^ttliuri 

cimii Iiiti**ry-Hevt'ii i^-r criit of tilt" <.'AterplllAr« of nn*- nf ! <►( Nov! us oATtlitiali- wsiit i\r>t r*>t»vitf<l. hut one of th»' 
»ur nuM iiuix>rtaii( shmlf-tre*? pewtu wttv iJ«!*troy<Ml i>y ; l!i-*f<tU bmuicht ov»-f* ut timt linw. tJiitii*-!}', Klil/obluti 



i auDjMsc HI DaowroM or nia- 
Lcki of pfsdalory invoric 
> AboMUMiM or Mwitir of ft 
•fvforvii obNom ihiM It U 



wilhiKit If 



city tlw 

^il lu w ini; yciir. The 1 1 tmii&ti f1 y. t lint dwit nirt i v«f 
;'iu-iuy to irhi^iit i-ru-s^ ii* the IInit<Til Stat^in, tA prnrtic 
tllv unmiuidrrpd by tho whv*t growers of oertnin 
StutiK, for th9 rvMOD that wh«n«ira>rlt«naaitenb««in 
to tM> itiJiirloiiAly great it* partudtM InoreftM tOMMii u 
t^'LTiv^ Art to prev^Dl apprfH'iablH daiitnc*. 

Th* <^oulral of » plaut rt*e«liiiif iiiiH*ct by lU luiMt 
i*l>emi« itt an citnMurly L-Diuplicatetl iii.ntlcr, afiwe. u» 
W« liavr already liiDt«d« the |Mmuit«f> <tf the pitruit^ 
play an iiiipurtaat part. Tba andut* QiuUiplicatum of 
% Tf^ctabliT ffffdcr ip followad bjr thn umlue multipUfJi 
ciuti of parnAitai^ ud tbtlr tocKftw 1« (oUawad by th* 
tn(^r«*nAe of hypmaiiwtU*. Pollowlna the vary In- 
«tAOi^ of tbe mnUlpHeatMni of Che nhftde tree eater- 

BIHftr jaet inontlonett tbe writer waeable todetenalne 
lie pftiMltle ehftin darlnir Ibe nesi s«ae'»a dovru tu 
aQatern«ry paraaltiaaL. Beyocid thin polntv true io* 
t«rnal tkarasUbm nrobably did not aiiet. butevcn the«« 
{uateriuLry fkanuiteti were aubject to baotertal or fun' 
$u» iliKTiaM* nnd to tbu attaeka of ' ' 

TIm prlinr cwwe of the 

lAftf-leodinc epeele* K tbefefofHi ^ 

h liKlered Ur M ataiMlaiieeof prlnMT p mH w, lavored 
tfy mtk AbuBdMM of aeoondnry parMlH HlMi these 
will llimwiy lll>f»riuiftry para»<rtefl), bllldlff«d Miln by 

KabUMluaftaf tertiary lutraBtteHMMiMWiM ai^o 
Ml ahUBtenaftOf qutiterimry parSillML 
. Tb« Mibjeel of nraci icivl Imudliag of intent eaenUw of 
inaecta baa eoAie into f?rea( prcMainenee duriotrtha part 
ti-rt vfianK. The euK^iMtiaa by tlie Rev. Dr. fMhiinm, 
>>f Cniuida. many yaan ugo, at the deKlrabiUtv of im- 
P'kftlntc EurojpeMi parasite of tite wh^atuiK^^ Into 
Aiit»*rU*n wan pfDwdf the ftvU pQbltbh«Nl Int^rtiatlonal 
-Mincevttion of thie BMHIlh Md, allboUKli wiue 5uboe- 
tpit-ril rt^rreDpOOdmoe bettPOUU Kog]&»h aud Americnii 
fiitoiuolucisU ensued, UO panullep «r«r« acluaUy rent 
over I.4tter. aiiempCe Were laade by LrBarou in the 
ca*r of n piirtt.-«ile of the ajraterahell bark-louM! of the 
Appjp, and by I'rof. Riley in iln* cam- of a ikaraxite of 
th.* plum enpfiiho, to trniiiiport paranitn* from <mit w»r 
tlon of tho I'riU^I Stftt« to anotltor. both ACtninptit 
itiH<«^tiitir with •oiihi *lt(iht KHPCiMfc 

In IVTA F'UtK'hoit ai)d Klley lntro<liii^l hu AiiM*rlcnii 
pre^lntory luitf. whlcb fw^df In thin I'ountry on Ibe 
L'rape vii.r l'h> lliix*-ni. nto Frnnce, where it became 
♦-■lahlislir-d. ! II' whtT.' it nt'uoiuplithrd no apprrciable 
rr-»iilt!t ill th'* *«v i.if i_'!n'ckili;C Etif npn'ad of thin 
fnii:( lU" y.iiK- [ir- : 

lu l**:* i-lT.irl-. -A rrr n.H'i-' ' : ■-■■ri 1 
fiJaiit-l:***! fnTii r.i-^-.iu.il N'.'-i. '/.t'n.i 
n»r*le*i r^nltrt r-f vuln^f. 

In 1>W(I. In «.!» Airtir|.> ii[nr:i thf parji.* 
Male in**H_'(*. tltv wru.'P ..riii««'il rli; 
tran»t»urta(ion is ^'oiiectally xaxy. tuiil 
aible III the ctutf of tii^w iiixt^'to 

In IHKJ Dr. Hi|i»'y !MU'C»'tr-ii'iI in iTiifwirf int; .i cinutiu-n 
Kii'iifK-aij piirti-itf of tilt' iiiinnrtt-l i-nht>:ip- wurui into 
tlr.s .'.nititry, wii.;rf ii i?Mnlili»hi-d i'j.-lf .-uiil Itu »inco 
prove*! to fcn^ v.^Ju.\hUt Aiid-ti-ju to 4^,\ir fttuniu 

In |HU1 thf Niiir< 1, u-^iii>.lii 4intomolo|ri.«t broi]|f)it 
ftt^iut th** tpip r t ir i. [ 1 f OIK* nf the KnrojM«ftn jkwii- 
aileti of the K* -- in tiy tlirouich the aM*|fitanoe of Mr. 
Freil. Euock, ' ' iwi I M Tbts para^itt* luntnlaiijisl 
itarif iu tliU I'oni t r < r. ri jtifily aa Inte txa Li^j. but hiu 
nccotuplwbcKl iju nji^irifcinble good, bo far aa tuu been 
nefN-rtainrd. In Uuiiliug^ the iuareiaa« of thin diMtnirtivr 
eo**u>y to wlkcat. 

Ail pr*vM>iiii cxperiaiflntji of this njitnp«i wfrrdwar(e«i 
1(1 1'l iU'»lK'i'iI^**ftn<r<t by th» nfttoqiului),: hHi-^-.-k- nf tin* im- 
iMjrtati'io ot Novtn* (Vednlla) i-J«r.lhuiliN. h hi !yhji>l 
beetle. Iroia Ati*traba Into iJ'aJifuniiii in lif^. Th[*< 
iiDportatiofi wn« made, u will be rfniemtiervd. bv Mr. 
Aiuart Kuvbele. an attach^ of the DiviHiau uf Knl'i 
molofy uf (he L'uited Hlutw Depnrtwent of Ag'ricai- 
tnttk wboM? rxijeiue*. Iiowerer, wcrr naiil out of n 
AbM ■ppn^priatett to the Ueimrlnimit or Stat4i, for th»-! 
porpoee of aacuring a rrprcsnntation from tlii« country 
nttlie Uelboarnit Expoattion. At'allforniA itmn. tbV 
late Mr. Frank McCoppin. happened to t>e itt the head 
of tbe Bzpoiltlofl tJomiulMloD ; and, while the late Dr. 
i .\ V. Bll«f waA eud^avortoit In WeabiogtOfU to lodtMse 
t!ic DeMltneut of State to aet aakle a laiu, from the 
Bxporitioo fund, for the eapenses of &fr. KoftlwU, 
rHpTMotntlTea of tbe State Hoard of Hon jrultur«* of 
CeUfomia wore preaiinf the Munn fartji upon Mr, M<!- 
CopptSf tbe head of tnn nominliu'lon. Th«ve effort* 
were betof roadelDdependiMitly and without eiju^ultu 
tkm, hAOOe It bnppenvd that art«i' Mr K<»fbele hwt 
iBMeeilttrt to teoma^ live Vedal&ea to Californui, und 
rfbiF theee Ineeeta, by Ibeir rapid unhlplleaUua and 
WNweiottftbnMte, hndrabeolnlcl^ dcetraywl the cottouy 
•nliioD eonle fa tbe onui|Ee sravt* of Kb* State, a re- 
mit whieb praotMIr aavwd iulH0aaa(d«lliirv t» Cmh 
fmla. and wfaiob attiMlad tbe attentton of «fvryoit« 

kawrt OBfortnnate 

, /aadthtfCallfor- 

HoitlealtaTe ae m the plaHni; of 

* Tbli oWrrattc^t, wkk* r>ir mtr^ fnr* " Ir-I I 
wxvMi I*, »M moiUf Mr. Ptfcuvlv. iiat: L'. h, U. lui 



.r( Aiii.t:, 



■dnir aniiat in 



vruinili'. Iiu< uiiqui!iiii<>iuii>lv rUldeii uiau)' olivf gitivc* 
and to t»da 

itinny otbrr orrbard^ in hul-U 
pnLrEji.^Ally innk<'« no tieailway 

Aftt-r thl« M^mnd i irirntal trip the relationn between 
th^ I)i>iuirtituint of Aitrlcinltiire and the State Board 
of H*irti(Miltur<c« •i>f i^Ullfornift l»fl«ime *o strained tliat 
tbe Cahforola aireota of tb« ]>e|>artiuent werx ctveu 
eltHr ehoi«» by (he Honorable 8e<fnetary of Atcricul- 
tiire to rewij^n their puaitiou^ of b« IraOHferred tu 
Wasliii](;1on. Mr. Koebele mlfcaml and was Mx>n 
after employed by tli« then uewly retabitslLed Ha- 
waiian Kippulklic for the purpoae of trareliiki^ in differ- 
ent eoontnaeand oolleetmff neneSoial Ineeeta to bo fn* 
trodooed Into Hawaii for the purpoee of dtetrosrlnif 
InJnHoiu ineecte. It i* dlfflcnlt at thin tinio to wte^r- 
taiD the exact r««ultii of th« iii<ire rpi>>>nt r**>nioD of thin 
work. Mr. Ku«b^le> own puttliHtied re|K>rt« have 
dealt leaa with resulta tlian with the detail* of the In* 
troduetion of inaeota, and ationywooe aempaparn* 
porta arv nut U* be accepted lu sdenftlfle evMeiieaL 
Fbrtnoately, howemr., one of (be eollactoni of the 
Britiah Aanelatlon for tho Adrannrraant of Soienoe, 
Mr. a. B. C. Perkina. wa« In lUwali durinic 18M and 
made a report od Mr. Koebele^ work lo tbe ooumltiee 
appointed br the UofaJi CMadrMid tli» Brittob Awo- 
afiaton for loTMtlgatlM tha fkBna «r tha Sandwieh 
Manda. whtob «m poblblNd In NatOM for Marab SK 
im. EVon thto vapeit It Mpp—ia that tha latroduo- 
tfiott of Coaeinetla repaiidamuA Osybni. Attstralia, 
and China waa aa meeeMfnl in the extenninatMni of 
pUnt IIm upon sugar i^ane and other erope an to obri' 
Ate all nece«iiity for xorayintC* The introduetioa of 
<'rypu>IiBff«u» ni<M»tnMi/.i*»rt froi« Adtitralla rewdted In 
th* i?ntihe rec«v(,*ry of the coffw plajute and otlft»r 
imve which wenr on the txHut uf befns totally <l« 
ftroyed by the teale insHi-t known a** PnlvhimrU j.^ldli 
£iiEnt other latrodue^.-^i »|»ectef« had at tin- ii.«u< ■>! 
wrTti«ijr< November. 1^*1 be>eii entirely natnruhfe^t ami 
were re|K>-r1ed a* doiiu: (^ood work a^rthiHT certain Hvale 
iiLiectK. A <^hal('i> ttv. ('iialcu obneurala. introduced 
from < 'liina and .Iiiftan, luultiplii'd euormuuHly at the 
exiMinni'of an injnriou» eaterpillnr whirh had wivercly 
AttJtrki'cl banana und pnlin trnesi. Mr KootMdr. when 
vihiiinf; \Vn:diMiKt<Hk darlntf November, I^DS, lucn 
ti<MM>d A niioibar of other Mnpoftattona of btiMflela] 
tnAPcttf into Hawaii* about whlMi It laaajnt too early 

to MtK^ak 

A ■**T\ r»M-.';it iti-riuf.* of mi iiitfiiatlohftl hnporta- 
li-'uof -irik tiir vnhji- is Uu- MMidint; of Novlus eardi- 
ijiilis fn:'i:i '.liifi (■•Hiijirv t^-. [•i.rtuu'ul. where the wbit« 
iir t'.ulfl M'lilf liiL> hi'iT. c'hfi'kcii uijil iti iiiiitiy •)ri-'Imrd ii 
••xtrriiUMitfil Hi iIji- i-nursi' i-f ii ■■iru'lt- yciir. TlilJi mi' 
I'^rtiiLnii wtL" :i.ii:ii' I'V thr -nriliT witti ihi- invnJiiabtfl 
iiv.ifciurii-»t 4>f itif 1 ^t.ifnriiiii Stiitii Htnirii of Hortinil 



Orht-t HVjHTMli'-iir- Ml thh hti*' 
J».iri4''ilf i_>f cfTti* fi unt fi-iilHH, -iiiiM 
tlijii-H^U- ill I tjf Hi Ml Hi, li:ii h.— 

writer fnuui ItaJv. « ii hi th'* ■.-•i i ip. 

loiiio berle»e. of ll.t* liovnl Sl'U'jIu lii A^rjeottura di 
l*ortiei ; while an t-fTort ii bficji; iuiliK- '.*> briu^ from 
ICnrnpe inM^ots whli'h will prfy upi m t li»- 1 ivpsy nioth 
whii-|i h.i.s *<i art-nt u \<\Af^.iv i\i-Kic. ]U:-:iU.'ii , mid 

fitUiT piir.'wif- nf iiiJiin.Mi* M-Jil'' iiiM'i'ts ill fnreij-i 
oountrMMi are beai*; *-iudifd with tn4> 
(oaUy ObtatuiUK th*!"' Intrixluctioa 

(To be eoutlniMd.) 



liiivltT wiiy, A 

I'lipnpti^i hy UiM 
nvfKMi of I'ruf- Atk- 



p ptirpofe of «vi>ii- 
iato tin UnitMl 



THfe: BAD LAKOITAOB OP WILD BIRDa 

Hy (IHAIII-KS A. WlTCHKLl« 
Jt imtMl hy what one heani of the uKeraucm uf ani 
inalfl tf^nt^rAlly, tt wmild Kerin that many of the iu>le« 
<»f bime are (nt*»rpr»trtl to<i poetically by obwurvem. 
In the tMUMf of nmity anlniAlA, the farial exprviMton ix 
<uipab]e of BiiQloieiit vaflatton toclparly prov« tht^char 
acterof theHuuiidH by wbieh It isaeoonipanl^l, When 
a do^ or a cat ttuarls. for Instance, we koow tliat the 
«nuntl is intended lo expretia batned aod a throat of 
attark. Th«t lowing of a cow or ol a«alL th«MafttlBg 
<^ a klvL. the «nort4nc of n borati «Bd » iTblBftJrfBgt 
eau hardly be miaandentoad. 

But the meaalDfi of tbe orioi of bifde asw obrl- 
outL Tlie oooliwe of a dove, or the warbHnff of a fluent 
sintcfr, raav eeeui to be ae MroroMlee at ai>7 note of the 
t{aadru[MMl<( Ju«t mentioned: twt whoa attention ia 
iri vnn to Ibe adtunii which acooupauy the eriee of birds, 
an ofaaerver llnda that muie very pHeaaaat souikds are 
loddaotal tv varjr vnUnd behavior. Ia a few caMsa 
the ixNDbatfveBtee ol a bhd to fblrl/ well engKmted by 
pfy— ae occoiv In the eouimoa Ibwl, wImm* ' cmw^ 
in ixt* deflantae a bogle bUat. Tbe ihrMc of the wood- 
laud jay, also, to very oxpraHlve. Thete aoundv, bow- 
ever, do not repTBMat tfiaicraatcft p w ilo a . Wo miut 
Itotan tobmto MtlMUf CQM^ 
bear tbe expiiaekwi m thato utiuoet bate— their wont 
laiigUAf^; and ikteuiikg thua. we often make tbe dltt- 
i-ov«iry that the aound areoiuiuLnyinsr an atlempt at 
I tuurder to otoceir Uhe tooiiwtiiniM appiuttaily identical 
lw ttii^ yB|d»wMahMmtPb>iQfowaoBBi 



Niiint>i-r 

vil:l^>. :V^-;l.I| 

hill s.H.ii : 

,.M.r :xri.l i. 
ul;ll.-.%' II. 
h*':ir,l Th 
t^*f:i.r' 1 A 

biriis are dtitng^, it niiiy Iwt Kurnii»i-«t thtit t!»4'ir |juiiiu;»i;»' 
at thin nunnent i« very liail iiitb>i>il 

Hot inwt««A«l of ib*« fi>pri|£hi)y wrv-n, ii;i' -•>l:ii'' -nhiti 
I til ay ttennderobwrvfttlon If u ^'in^.-niL' miin i>- unti li 
fil. »nd etipev'ially in lonnin-i );•■ w[|l b.- sn-n In attii-. k 
iin> other olnuinic ri-h.n vi.i;i.'|i unv hi' ri--iLr vi-'. tbi- 
birds will be jiinirini; all iUv whii)>. Jiiid thi tr ;<mi)^>. aiI| 
I b*- like lh<t (ordinary fonpt of tbi" tlioii)fh ji 

< trifle slmqx'r in tontf. Tin'- iiiu^iii* t-vidi'iitiy tnt^-tid**)! 
, to (>oiiviiy cht> AidmoHity of tli»^ bird*. Tb** li»^tLr** Mtar- 
row twitififft m (jiill*'^ a '■iit'-iiit'l inn*' *hfh tli^hllnfr: 
I Vi't »t neverl ht-le**" >-e^tii* !<► Im* ^ioirii.i;. The willow 
I wren xinp* itf< ordiiiiir> hon^ulifn nUxii to attack a 
' rival. Tlie chifTchnfT. Iiowexer. din-^ not employ ItU 
' eheerrul strainon the like ^H-r-JutuHi. TIk* ni)rhtiiiKnle ia 
Hiiueuduit pnirnin' *'iiM, and 1 ban* tfveral tiiiie* Hpen 
two fiffhtiiiK 1 1 ' ij' * Miw thrw). l»ut no **uijf noii> wore 
thrn firi^'eii. 

Aniong th<) f)nrhp« and hunltngfi a eoinbat ih often 
aecoinimnipd by a flight twliterimc. Miuiewhat almiUur 
to raphl repetitionA of tl»e rail Mde. iiiaUoe and love 
hnviiiic thuit th^ mue tone ; Init M»ttie Hj>et'ii>« employ 
a pariioular note. Tb« clmfllnrb haw only otu' i-ry 
when nicbtin^C. he bla efieiuy bird <>r bi'jL-<t. That i-rv 
in theeowmon note "tUik," or " link " T1j<' I'ri-i iilUirli 
then attan a low, rouf^hery, MMiu iiohk' hki ' M;iipatip* 
ffVp,** repeated very rapidly. The niul«- ImiiM^ ^parr<»w 
in one of (he utotiE «ik'ut of n^-)jt<-r«. iTin^ i-u>-nitl ulk- 
iierver will nay that thiK is one o( tiie no'T-t unifiiM of 
aJl^gntiontij "When niatefijwroufl Intend foflybt. they 
hop ub<»iit re*>t|p«#lv near «M«h other, tlndr fentbrm 
held very eloee. and their talli dirtluk^ np and down 
almool oontinuuuyly. l*rvi>eully one uf the Uird*daHa 
at the other and tnee lo give aim a lauee throat with 
the bill, the otiier spring*' ealda, and tbo agnieeeiii 
aliifhto near, aod tike flirting Of the talto oontbiooii 
Hot all thto time the Wede otter no orr, Wbm the 
eonteat hae readied thoetagaof »itnig|le hi the neit- 
plaee. however, there to tome aotoii eeaAHiiCi and 
•cr«ainliic. The ertoo are not the tonee of lovo; they 
are expre»ekii»a of fary. Wlieo utak wpMtom are 
onbily cluBterloit around a female bird, rbetrortei tnay 
be tho«e both Of lofe a»d iMr: bat theta atmabttoa 
mpiire rioeo attaattiaA MBta th* natiiffe af tfaaeriM 

enimloyi'd can be artMlftlatll, 

Th*»r<< are ninnv apeelMi whtofa (dve the fall aonir dur> 
\ntt ^iidkAt. I have beard the nil w>ng nf the tree 
pipit »iing by a bird flffhtlnff foftoudly. When first 
>^n (he birdh w#ir« flirhllnc in flight -, tlH'y fHI to Uw 
crrjiiud toKerher. and tii thl^ |MM.|tlon. and when I wah 
itot more than (hreie- vaf^hs dih(Hrj(, oih* of tlteiu uttere«l 
(If fn'l *nH«iiif.t_- #v«n rbe fluid "wheewlwe 

vkh.. ,' Ah It i- ti- iall% artirid while tike binl to do- 
•M-endtni; <^i outiftr^lcliu'd hkotkonleafi wlii|^. 

The common pled ua^iatl. when ntfai'kinc aimther, 
uttem eriew wliieh ■>eem (<• \tv In* onliimry i-all note*; 
and tho -lauM! incident may be ohae^rved iii tbe «ky]iirk. 
\j\*t itniuioer a lark wa* ningiag an u>^ual nbn\ti hia 
iiiftftdow, and another »)iigint; lark Ajipr(wch»-\l aim! 
HU-i>opiHl AC hiin. The new ooiiiifr was vij;oriiij»i|y ri*- 
tiiilM'il rlmugh not until M»itie prettv tlylng nnd Moup- 
iti,.' Ikul iH-^n performtsj ; and th** "Vtlrilf. w.'re •iiijrlni: 
ail thr whd^. Tlwy wt*re evidently rival neinhhor-. 
but in this uihfjtiji-.- w-. in above tiietitioneil. mere 

rivalry and fuiulii'i- n vi'ul] not account for Ibe In* 
liavior of the hlr■.i^. Th:- iini*t lie tTfili tr*! »(>lmir. ■! 
and 11) W .I I 

In Uiuiiy ♦.pri-ii-«, tliiTcf: Tt--. ■ 
gubdb the ti»li^ of Hive f n -1:1 '. h.. 
Consider the cont*»ni|K>rMnnijv 
And even then we fiiay ni'i y . 
"UH winETpr i(t |M'ri'he«l In a 'r'-i- 
Ht' -iLiiti'it tell whether hi* m tt - .-if. m; 
iiuit.^ nr In hiH enemy, rfifdrci.mtti ly 
iv!ii': n^? t?irili tiiM thn '*afii(' Tmic m imm 
Ui'h nt th»':(L' ii'!|j*'rT., ' 

S-i> f^r. I Imvi' ti.'.t iAf\ wi'.h iiri\ i Ijc wl 
r.'iiThMj 'n Ihin brjkooh nf lur:: »'i:iir . \: 
ilMpnrf.tilir one. with a tl:it'\> nf fiii't tn 1i: 

nf hivi---tii.'iitJon to t>e fnlluw. i. Tin -] 
eral otiier I'lUfhe*. have ri jtr- uhii'h jo. 
ptoyeil d'.iriiiL' ■■'■iid'af Siiti.i- •iti-.-.'r-'. .i- 
thrtuh. SIN;..' wlieii IIi;h1iii;»' »mIL oij|..r 
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ii[im:h<s, but uul when fijfhtint; oird« of alien fj: n-s. 

am) there are many which (luin>t itiiiiLriit 11 II when fU'h*. 
ing- Tho ftarhuff in one of tin- last. When thn-.iiru 
eti by another, or uiedttatiuf? un attack, it i% i^ili-nt, and 
at the inoineikt of thi* encounter only a >h(;hl cjtcklMig 
heard. Thl> aountl niay iuo*t oft<>n kie hmrd in S4'(>- 
tewber ami October, when tht* bird* are »trivlo^ for 
the ftuteeittiioii of ikeotlng ititec- in which to riiov^t vturiiiff 
tbe wilder. 

Hat thuucb tho ■tarling never exnrew*'^ uittliec in 
(Mmg, lin undoubtedly often sings a love .tun?, for he 
wiirfan hill loate with IiIm wingn while Kinging: ; and t«he, 
with head raised aiid tail drooping, nddit aMifter iitr.\iu 
lo bto muile. 

Tbe bbiekbird Ih another singer which n*>ver • niplnye 
mo£ aa a threat. His ouiubattt nn- Accouipantetl by a 
nieHtllie clicking iH>un<l, with whieb inotit Of Ufi alO 
faatfliar. Themmg thnn>h. however, never baa a euU- 
teet with another of hii. kind wilhuut twitterlu^g an ao* 
oowpanlin^it. 

Iteauoot IwMMd that any of thcae birdii Ih restriet' 
«d to one set of totie» lM>th for angnr and for song laa 
oecun to some extent tn tlw eomiiion duck), for all nf 
tlietn have special cries uf alarm and aogi^n which tbejr 
otter when frightened by a predaeeooe heant. Tlie 
' enplesm fib fettUnic note of alarm : the ttatlMb, 
Ite aeet to threat wied by tlie Jackikw, makcea 

^ eatery Uhe that of tbo mtotle thruah; tbe tvoa 

piptt hae an alarm wbtoh to given whan the noit to 
oirealened ; tbe brown wren repoata a oommon note 
when fHghtefwd ; aod the otiiere have a alrallar wri- 
etr of eriea. 

Tbew remarfca are hiKandod to prove the Imporfanea 
Qimai^9aa»pSa§ shtodliaoiM before attesopt^ng 
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lO dw^tliu* tli*'ir iiM>atiiiitf Ttir nuhjtH-t in r** iifW tlint 
anyiiKo wlm u-tli rArcfully ni*ttri> may *lu itimhI wnrk. 
Itnil n< nn i-iMt of hir«l llf<«> Nitr cviii it reiutoniibly In* 
unfiHl rhitt tltlx niijiK>u woiilil r«>li thriiiict of miiiif 
coitiinnn t<viHlHiU Vn mi*' wihiUI iinticrfMAnlr tit* 

Crivf hliii Vif niiv. hiir tir khmiUI know timt wliilrlli4- 
[jirkliinl. HtiiHiiitc. olMtftliH-li. iiiiil dttt^r* nuiy lw> |M>ur 
Inffuut ihetruf'i lnvtMiot*-**. rulilii. thru'»)i. iii*tltf»v 

tSi« Tcry " UtlliU{pif;nte" of tHrilti. 



inJRTABhE ELEOTKK: IMtOPELLEK 
Hi J ATS. 



tXJB 



Ix cniiiM»(*ii<>n with th** «M>m>»»[»oinlpiM«i* ppc«ii(ly pub 
IIkIimI III our ■■^iluinnk mi thi- Mit>)4>i-t o( *>t**rcrir raiiiil 
iiniilmc**. Mr. K A. MrlAi>hLnii li:i> iia lutnurulur* 
of A |tairlAhU> «'h'i'trir prniN^IU'r. w hl«*h It*- <-jii> til In niiv 
biwic, MlfhiMiicti ilt»*y uttxy intc lm«> lii^u oHiriimlly 
hI^iiihI for tfl<N*trival |>r<t|Mil«juti. Tli*'ap|mrHtU'<. which 
ia illuHtmCetl lu tlw* iMWumpatiyiui; fUrurr. uri|]^u- 




ttllv- inlftnilml for rlv«r bontii. but It Is fK^iunlly appllc- 
nliU* ttifnii.tl twirp'M. To iipiily il. ft !• *'i»ly iirci*!«nry 
111 iiifcohip th** unlituir> ruildfr, mn*l attach Ihv of»in 
bMi^i] pri>pcll»-r iiiid ruiMfr. il» Klinvn. Si<t^nu;p kiat 
tnritf* »!■«• iiIekhmI uii thr Uxor of tin* tmiil. niiil (.Hiiinretrfl 
by a twill hrxihl<*i'iihlc lo ttu* motor Nwitcli on thi* tillnr 
hiuiiJle. For nrxhiiary pli'fUiaro iMwit* a hcmw pow(>r 
motor id »»ril. ainl In'crrry cam- It riiiHt nJi hull lM*Ar 
iiiiTti, iu ffpliulli* \tc-in\t vertical. Tli*< w*<||rht nf thit« 
Kizo of motnr-ri)<l<l»>r tf- imly .Vt ih^uikIo amJ II in rUiiuett 
that, with dUAtnrain* rnlU <if a suitable »ir.i\ tiuffleiriit 
imwDr ran hi» nlittdhMl lo Jrlve a 1« fwl x-a ihiitfliy, 
With Hv** iMiKA^'niTHr^ nn hunnl. at llrr inilr* an hmir 
fur flVf* hiHirx. TIk* ?tt c**ll »l* niffc hattcry wmjili* 
alKiut lao poiitula. All aJri'ady nMrntioiiihl,* lh<i 
imrattiM b» math* iti liu'i;*-*^ Kir«-», h'lniu |M*w*«-r b»hH: 
ihe nuuiiiuuui.— Th« Luiiilou Kli*clrl«Uuk. 



RKPAIRINw A S( KKW SHAFT. 

Thk arrompaiiylnic 4>iiKnii iiiirh. «ay» The Kiichirrr, 
iniiiitrat(> n v«-ry clnvcr re^»air of a pruiM^Uvr Mtialt 
tffTvrlMt III nfty-oiie hotin* by the aid of "AtUii" 
lUvtal. Th^tihlpiH the " Iloyal I'rim^r." Thmhaft broke 
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In tb« thniJ4 hlopk. which, it will W i#«n. k of anaxual 
corifttriictl<Mk— ihfnt ar«* nnlv thriv ndliir*. Thi* rhi«-f 
eiiirlnHfr of thf hhii*. Mr. ^iiouiaj>, rarrii'd out thv 
rv^Miir ill tlw* way »t»owii by |h« Mkvtcli. Ilntpit w^r** 
drilldl in twouf lh« oollnrv. and thniuifh th>^^ tMjIt** 
wt'r<» [Miji>nl. an »lnmn by tlif |H'rn|>wtiw \ivn-, T)|4*m* 
IkiU» iH*iild iibvicMuly havf bei*^ii iwittttsl iu'n>,vt, ntilmM 
iKMiiH iii»'>AiiN w*>m «lr%'iN*d for piittitif? thi'iii in «hiw. 
ThiH wiu< (U>iH< by riiiinitti; tn "AlU**" iiiftnl. t4> All 
the irnp b»MHf»*ii I'lid «>r litt* fmi'IMrnd ^hu(t Hlid to 

furm a riiii: mtitiil the jitiut. 

Thf'thniHt uaw cit-rlt^l in the (lim>tinn n( tli4* arrow 
by till* furwiir.! tr^tllnr. A, an*l hy it ah^m*. Th*- r4*t>Air 
aa* Hu it«iM'i'H«fii] Ititit thr nhip Ht*>jiiii*^l l**0 iihIm tn 
AU'XAiitlria nt half h|mhnI, Ail tliM "Aclafi" iii»'r;«l Itt 
UiK »lui> wan iiwu] ti|i : It innr«< hud tKM>ii availiitilM, Mr 
TliMiiiiu wnuM hiiv** r*-i a ^'nllar n>tiiid ibf ••Imfi ut II 
On a« to o^Vfr the lwnd*t <»r the bnltN. ninl then by 
vhifLiiiif the thniiil blor-k ?Im*** he wtMild liave l>t.*i*it mI>I«' 
Ui go MUtrn, whicli, n* it wan. wiu iiupuceible. 
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MOW TO MAKB A .SRWINH MArHINK MOToB 
WITHOUT CASriNOS. 
By Cecil IV INhilk. 

Thk acooiopanyinf: ilnkwinAw, t<)|r«ithffr with tho fol- 
Ifiwinsr iiutrartioriM, will onuhW* nuy iiit>r^hftriir Ar«r- 
Ai:«> ability to btiihl A hljehty fffletHitf motor that will 
oiH'rAte the hoart^^t or muilty »*t*w(riif 
luAohluM vfth aeotiituiiiptioit of 
tHrikl *H»efKy ooly a tHtlt* irrfHtrr tliaii 
tliJit ivqulrwl to iiiJiiiitaiti nti iiicaii- 
iltr*«i>riit laiii|K All tlir inat<*rtal« rti* 
Itriiit; iiittj lliv I'uiihl ruction of tlw 
iiMitor may Im* proruritcl in alinoMt aiiy 
town or Miuall city, antt tli» total immI 
of th0 m«ehin«t, 4'xrf>ptiri(;. of mam*, 
th« labor, vlioiiUI n«>t •irw.l flv« 
dollarN. 

Ttit« flrfit orM>nitlon l« that of iiuikinie 
thv uxHffuvU which e(M>(>iHt« of a bar of 
ordlimry wniu;;lir imu, 1^ livclirs 
•(|uare and 19 iiR'lifK luuic. bent <wliile 
ml hot) into a V, »» »huw-u by Fiy. 1. 
Aftrr bttnilicif; the iron into sha|ie, out 
out two coniravitiitii In tbir liiutM. a« 
iiiilirjtt^H) by (h« <tt>ttin| IthM. to a 
eircli* of V\ ifkrh^ts <liAuirt«»r. T\w 
WMitvr of thi!> i-iroti< of which the oon- 
cnvt* t«tirfiu*e« fortii arc* iiiu>>t Im« 
iiiclitfn from (1k> olinrl pan of the ll. 
kiKiwu w ibv mairtH*( yoke, and ex- 
actly luidway brlwc^n th« luiMTiMtt 
liiiiDM. *o that an eijual aiuutinl will b« 
cut oat of meli litnb. Thin cuttiikK 
Mil b« tlon^ by any blacksiuilh, oa it 
do»>tt not tietni to Imi prr«iMt in thn iuM- 
Ivr *if ihi» »nrfiiM>N of tb* oonraviiip*. 
the only ol)J*-ct ^H^lnif to r*>iiiov«i th« 
bulk of iij«(althat U to It^ mt away 
iti onter to foriu the armaturt* cbaiu- 

Nffxt stuo(»th op th« aide* of the 
maK'i**^ *h<t flat of an Muery wIhn>I, 
rouiiflinn off tbtt enrnini no thjit a f«i>' 
vi4>w <if tlu« «>nd«> (»f thp lliuba will Im 
«(* kIiowii bv FtiC: *•!; th(i» faoi*M. /. /. 
thonid al>*o W ^iiMiiiilieit off wich the 
einrry whrrl. a?* th«** form tlit* base of 
the inachhie. TIilmi tiuU the wuifort 
to tho fncr plate of the lathe mi that 
the crnttir of the cirrlti, a. to which 
th« nui4CTt4<e limb* were cut away roln- 
cidM with th«> lathn rpitt<>r(i, and bori» 
out th* aniiurnr«« rhiuhtt<>r tn 4^ 
Inrhi^ til dinmi^rfr. leaving the inaiffi*'! 
a» ithown by Via. 9 ; the eiirred •■nrfiicea fonuinir the 
armature fthaiuber are known an i»>le<fBcrs. If the 
■ide» of the ma^et ibv "kMpii"' are tneatit thii part 
fariiifc the rrjulrr in FlfTi. 1, 3, and 5 and the eorn»- 
iprindintr rwrt on the oAier rUIp of the ma^rikHt) w^rp 
l><»t i;ri.Mind to a true parallel on the i>ni»>fy wh«H>l, anil 
It blirhly pr(»bable that they were not. It h advftuible 
to take a i-UKht cut over the whole ntde exix)-e<l while 
the ma^nrt is un the faee-plate to a3 to nave It per- 
fectly plane, and also lake a out over the up(>05Jt« Hide 
to iniiiare |wmlleliiui. 

Tb« Joonuii yokiHi and boxm ooiue next. 



be two bearinic ami yokML one for each fide of the strip*, y. y, hare eadi a ^4-lnch bole drillnl exartly in 
machine. Fiir. 4 •bows ch* fmrin nei'ewMry for one | the center. »evf rat ulok** tielnir (lie*! hi tiw ol 
yoke and bi'arine ; y. y are hra**» ntrl|j* 5*^ iucheti lonjr. ; these lH>t««. Befor»- pntiinir the yoko t*»tfether. tm the 
1 ineh wide, luui /| lt»«h ihlok, with rounded en<U : 6 edgvn of thene central holed and tin iheMuall eiHl of 
U the box. made of a uleoe of rtwud braw rod t inch tlve box. b ; then luuuiit the •tri|j« ofi the enil of tJie 
In dlaUM*ter and 'i inclteti Ionic over all, one end bein|;| box ao they will be at n«hl aiiKie* with each other aivd 
turoml down to }^ iuob diameter for a diatance of ^ eo tttat the bole in the »idu of the box fMjme* betaeeu 

two of the lepi form«M] by the alripa, 
And noMer the whoU at the renter. 
Be Nnre to hll the nicka in the edges of 
the hole* with Mildt-r, 

When Ixith yoke* have been awein- 
bled. turn up a bli«rk ttf w«mn1 
liH>h«« thick to Hi rltM^ely the arma- 
ture chamlwr in tli«< mafriHa Umtw 
wilhunt tipr*'ttiliuic the latter. This 
block alkuuld liave a ^-iiirh hole lii the 
center, und it wilt hv better to drill 
the liole lint, muuut the block uu a 
Inch majulrel and turn it up t 
the oeniral hole. Pat thia block in 
\hf aniiutnre ctutmber witli itji ^. inch 
mandrel in the centrnl hole, ihrMuj 
one yoke on one enti nf the umndrel 
«i>d the other on the ntber end. turik- 
lt>K the letpt (i( varli vuke ti> the |Mi«t- 
tion ahowii by t'iir. li. Clumn the 
whole loKetl»er neeurely and drill four 
■^•inch nuled. A. A. A. A. tliroufcli the 
luairnet limlM and both yoke»: punch- 
mark ofi« vokc and the f«c* of the 
um^iet liiuu on which it reata, that 
in reaaMtiubliniC the iija^'hinc the vari* 
oiia ivirta will ei>m«i bark to the origi- 
nal prihltlon In which they weredrllltHt: 
then lake olT the claniiw and take 
off the yokee, remove the vukee and 
wooden block and anneal [fie miurnet 
by beatiiiK it to a hnirht rr^l and aJ- 
luwinfc the Are to die out with the Lrou 

ft-'ur uiuuijtmg IIh* ynkee pcnnaneiit- 
ly on the aui|rnel, four aleel UMirhine 
acrewa and eight diatanee pierea will 
be required. TIm* »erewa are inch iu 
diameter and A)^ (nrhea long^ under 
the hea<i and the head ahouUl h* ak>t- 
ted. The ditttanre pleeeft to hold the 
yokea away from the maicnet are maile 
from round brtvn riKt I Inch In dlaii>«^ 
ter : two of them are lj\ inche« loiifC. 
two an* \\ loclieM loup. (wo are ^^ 
inchea loutf, bikI the remainiiitf t«o 
are 3\ IucIhw lonff. Viic. 0 ahowa un« 
yoke mounted, with ita diatance piecea, 
loie lieinc: drilUsI throuieh the center ]^ l. i. 2. and ». \ *. $. renre».ent the thread end« of 
and a >^Tneh hole 1>einf; dhlliHl in one aide far enough the acreWa. Tlie yokes sitould t>e carefully tltti'd or 
to let the }Hiint of the drill thranfih into the bore of ' trouble may reeult from noli-allgnment of the XtttLT- 
the b<>i : M> the oil ri>«>ervriir, eoiuiatinK of n piei'e of . inea. 

tiritJM) tnhiui* 1 hii'h Innir. S "x*)* oiitaide The arnwtum atrueture ouiuee next. Prom annwi 
and \ moll dlaiiieter lni^d»'. with one eml iM'rniaJkently deaJttr in armature atampiup* procure one hundred 
atopfM^t by a pluu auUlerei) in and the other em) rintfa nf ehareoul iron 4 inches in diameter outtlde and 
threiuirt] fur a dlH(«nc(* of (*■ Inch. The hole In the ;i inchee in dlaiiMUer inaide. Thr.*e rlnira niuat not lie 

«\*er A mch thick and pNiferably about inch thick. 
Not all (»f the one hunilred will be iimled, but many 
will tje r<(Mjil**<l In drilhiitC. From a dealer in electrical 
BupiiiiiM proour* two noffi of Tnlw n imi l ttb«r tlie 




SEWINU ICACHINB llt/TOR MADE BV AN AMATEUR. 



liM*h. a 9^ inch ho 
and a >/ ineh hole 



threiuirt] fur a illH(«nc(* •>! Inch. The iioie in 
•ide uf the box. h, i** threatleit to match the thread on 
the end nf Wie tiilie. r. uhieh la |iH4iked wlih lamp 
! wirk. filled with oit aiyl acrewed In the txix when the 
Tbare will ' inacUiua is eucu|di-t«Hl aiwl ready to mo. The yoke 
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SCIENTIFIC AMERICAN SUFPLRMfiNT. Na 1910. 



famiiin a» 1 he mm rliw». and 

Ii^IimIi tUefe. Otkihmhmot ona riiur upar^ «(r twelve 
•qaldhtanl palnta on a rivclD HcnlH'tl an>uii<] evii 
tew €ti thv Hftc'x fnff midway botwii-c-n fd^eit, iw sliuwn 
bjr KitT. 7. iij whirti tb«* poinU art* iDdicalttJ hf 
e, ff, r, r, r, r. f/, r. ^. cbnsp mttrkin) (f \>4''iaff i** d«* 
t[m'»ii|uirt. Take two briiM di^k* 4 ii)i*)ki>it in di*lu■^ 
tnr. H(i*h tlilt'k. with n b«}*D inrhM in 

«tuiiuf t«<r on ouf •»•!*', tw shown bv FUr. wtii<'h uiav 
if iiblaiuml fnjui uny (ui-Hlel-niiiV.''iir r-iuMi'-liiii^-ij'', 
and ilrill tlirou^b tin* t'cnlcr a \ tiii li hi.lr_ iiMllrvitciI 
by (toltiMt liiK? hi the mkmlBh. CWuip uu Ibe iimootb 



Ikloek. tluwn U* tb** bmM d^k, «nd follow with ttv>n 
rtDsrR, (MittbiK on but (h*> tib«-r rluK th&t hAA ikp^-i' 
tlnllHit and tbrn (brv«din»r ibt* tuaiidr«l (b*- brtiw 
diHk that waH alm> drillcHi with thv (I'jrr dbk. Turn 
thif di.ik NO that tiw huletf nrar ila (Hlge iM;rf« with 
tholu' in tbf* flbfir rint; under it mml cuuiprtfM 
whuib* arran^ipuii'iit with r]aiu|M. If tbrrr are mi 
many Iron diRku that the flbitr rinx cannut bo dtmwn 
down ovpr th« *»nd of tb*i wooij*n cnnt^rinif bloek. 
t\k»' fit Hhixii^-lt r>> l<>r thix I'm* dojkp. m it im inip«^rativfi 
tt.;»t lill th.- riiiiT' -%iid 1I ihk-* »boiild t» Accurately ci»n- 
ttjrfd wilb eacJt oiU«r Tlwu drill f^-jueb boles itirouKti 
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-In I v.. 



fiber riofC that htu brctt 

th'.' |n'iiir;. riLiirki'il ;■; 



il- ijf tlji-m- di>k-i I 

-Ilk' llu* iiiarK- 
lurh in.li-, lit 

>.-( the f;i''.- .,f tt-.i- riiifc;, rl.ri.iii:'t ln.rlt ihf ciit^ an. I rl 
t>r;u.M »]j>K. Nv*!! ikKHint on M -|-in<-ti nuiudr*'! a ti|tH-K 
tit wohI ini*}ipft thtrk .-^lul larir*' vn^^utrb (m [H-rtuU 
tiiniiuif diiwn tun roller :s inclii"". in iliatiiff'-r : in- 
y'r'iui "f tnrnliiir It U' ui<^'ir»'nn'iit. Iiit^«i-vrr. uiakr il 
llr ?«nui.'ly into llii* intt-nor ur tin* iron and Ilbrr niii;ii. 
Whru tbi-* bluck in lurne-l Ri !.i;.ti Ibrfad oi» ojit* cuii of 



thr wbob< niaxK, iMit«frln<f tbn ilrill in ihi* holp« ftlr>»rtil v 
tH>r(Hl in tb<i top t>rajui disk a»td nh»>f ring, 'riit-f f .iir 
'4 iiji'b tirv Si}T tle-!>^;!*- i<> J.i-M tv.f arirk*liirt- rnr*' 

Wb^ii rbi' drItllitK l9^uUht^d. i»uticti-niark each brosd 
di>>k und (llH*r rliii; near uu« uf tbv -« inL'b brlJt•^ ithu 
Mtnitrfjuf In tMicb uitsc, uf cuumei, rviiiuvr tbr rlAinfM 
aiii.1 tbtr bran^ ami lSb«*r pi(<ri-*«, run a win" tlm»u^h tbi» 
hojp in Ibc iron riutr» pi>rrMi>orjibni; to tl»' on*-; uiark>>l 
m the flbrr^t and di-<k« Aud tic tbi>in (txMitt'ly tn>;<i<tbi'r 



4rBI tbi 




. arfl of brftM. X [qHi 
im iH-K long, threaded at wh,.ni 



inpivt. and ' 
> -ii-li K^lut I 

Next cat out of iMfd wood twenty four trar»«f.t,i.t 
hivekt, (Pfe. tOj ?£liMh thick, H fuch Wide 41 S!^Z^ 
t^ ioeh wide at ine other, and S inrb Lor*!* In 
eeater of alileen of I lime drill a nu-h )„.[i. j, .r^ 
eenlur €i( tbo (i4her ejglic drill a ti.> }| hoin Vm it 
niBtvrn tr^aiicKotdii having »innil hijlt-- to cde fanb 
tbfi two fit>rr riuffii, pnttiuf; tbrpmo tbroiiKh frvm 
back thro«gh lb*- I'l-intrh HoIm tn tbt* rip|c» tlj* n-T 
which liiufct of braa*. dboiild b* a lft;bt drivtaffitM 
tbitt tbf trnpt^Mtd^ will not tend lu »lip a», tjU £ 
I fiu e^or tilt! lalttT Hbould U- cuat4*d with anal^^ig^ 
Ui nr>*vrtit their turninir ou thr piuit 

Tilt' bulls. uirulKHied nU>v 
in diaiuctiT sind 

fi.r « ili^ruii!'.* ut \ ii i'h Thrv ruuiit txe £nMiIat«d w'hJIJ 

rl..-. : -lifM rl,. r. liv wr:i pp| tn; „^^- 

u'h^'i'U '■■v" I.-:-' iiuith-t: ..10 •■nuriw-h d. maJs^ tt>- 
in''ii.iil<-',l iti-rt; -u :il ftnuc'} I'l tb*' >(|-iucJi; tigjn iJrilUi 
tlimiitib ihr nuK'H. Cut a ttrlp of monila Paper :U 
iuthe.i widr. and wrap It tightly uu th» bolt, WtuiJ 
an i-mui\ M':ii,'th of nneovere^ uietAl at riuMi t-tid. Vfli#o 
tbt* rii,'ht tlik-kni'wi -tf inanlalk>n i- ■ 1 t..ii ^1. drill two 
^V-iii^b li'iU* :ri th.' itaU, cxactlr 2i> it.i Ii*-- V>.mcciU(r 
Xii i-fni'T, liiid •'•iiufcl di^tancM froiu each t-nl Uhii^iv 
ti*in-»', if tbn U>lt brt-n ftornralpiy ctit to tbf Iwijih 
■ jHTirl^Nl. will, of coorw. b* \\ inch). Two ii«ti mmt 
b«* ul-«_i pruvid--*! for r»ch twtl,l 
art- dns inn nin in tb« 
Inprrr'li. Ujjr <^f 1 heiH? Ill 
I'inK. IB hb'twn by Fijc- 'I- 

I'hcn [kXM'niljIf thi^ ariiiAtur« cont on its woodm r>^ 
t.-nuK bl..rk UB;iit; 1*111. uj^ii iron dUka to oiakv tb» imu 
iwtrt gMfaAunt l *^ i\„-hi-» in tbickiuw* w)i«q cuiuprMMoA 
and bpintc •'ar^Mil %• bnvi* thoM of tb« i^-jtinU biijoi 
that were nuirkt-d <tii th.- ftber pitices ooiue in lit** wjii 
lb« bole tbruu^tt wbioh tlx* wirebotdlnic the IrtiTiilBkB 
(Ofcvtbfr W'a4 run. Leave off (bv braK»dli>k> fort|ii*|m< 
vtit. Tbruuifh each i>^-ineb bu(« put a tie rod, rlmn^oif 
the strurtun- unlit lh« kicrri piiut oan Itr nut in tliv^K^te 
in the tie-rodk , euuui;b iruu diaku iihould b«t |im Into 
prt'vent lUiy luovenew^ wbcn th«t rUuiip* ar« r^itH'Trd. 
Via, 12 %hov» tint roiuplfitit vtraclurr. Aft^r tl)tfl» 
mdii arp plnniKl in pbin* cb* r4*mainintf tr*iix>!«iida u* 
pnt nn oror tbp 4>nd*> of tb«> TfMU : a litth* groove wfl 
harp to be rut In th«> backnf ibetittmtoM toaaoonw^ 
date the ht^l pin lu tin? fud of thfttllHrod. 
Tb« comiuutator o<^iiur(t DCXi. Attd «]|{l*tt«HUto 



iw j| iwu), 1 wn iittii niiiit 
I boll, And two atetl pint vbidi 



tli« uiMidpel the briM di»k tliat baa ouly awutral bole, J uiiUI tline to anwiubl* tbo OOPB. Tbeo two! 

■nt |Mt th* WMMwkca 5lwr diik «b ttai wgodwIObir riap tngitlNr, nttli th* OMikad holM te •Uiii'l 



luJviMiblr lo buy s oiiuplt^ce oouuBBlailat; k nn Mr 
icTAblfi i>iM* ma Ik* luaije witb [irpp w iM9 Ir folKawing 
oal the iiislni<-i lulls irivcc. If Um taWbr |ir*(n> w 
buy thpiviniinalatiir. I bi dinwiuiooa aeaoapujrill tte 
nniitr iiiiu.t be ihi^ : Oiftiu*t«r of bnub wiflMit 
iiicb : Ipfirth alniifi tli» (baft, 1^ Indtm : niuulMrtl 
M>Bia«nU>, la. If tiw oomuutetor It to b* baOt ik^ 
with the KMt of the umcIiIiui, proo««d a* follom i 

Takea piece of bnai (ubtBK I Inch In dlainHtf «•!• 
Ma, witfa a wall about >^ iaeh thick, aiul umraniir 
Vi iaahea Iodb- 8Ut it at lurelve equiilMaut pomto 
forkdlalauee ut ii( iucbae from one end, u •bvwBtj 
nr. 11, anil Iniwri Hk uiuliltn] portiMiiaalMileia* 
btoak of wood that Jiut eu the taMniiitb* UoA 
iImbIcI be 1 iiu-h tbii-k and nalltd to • bnub or otka 
■BMnt. Thuft bend outwardly the namnr t<rl|H mtit 
tarjj^uiigtbe tabtng nnttl It looka like Sig. U itU 
wmgt eboold be brougbt to a H|riit an^le •Mi ib* 
body otttaa tcbtag ■MtallUad. aaillMunaitied oat Itt 
NmnbertlM >* wlBfi" tar iiMUM of paaabiiMiteta 
one mp lotmiNk «ad llieii mnr tin eUle aloM ike 
lM«tEeillw MoM iMrUoaof aietab«,eiUlla|tMl» 
imotiMlMblMMlika tig. IK. Kearitoni niitmiwa 
«f valeaaM flber > faidiae la diameter oalidde. t UA 
In dhUBcter iulde and X hvcb thick, and fllamudue . 
ekonmbMoee of «iu!h twelre eteel lerewm Wiaebk 
diameter and ^ liu^h lonK over all. without nud>,tt 
•faown by Fht. 1». the Krew-bolea bclnic eariM <iar 
throDgb to tMt tl)t> point ot the wrew tuny riottiget* 
the loalde uf Che rine. Cut thirty tlx >trip« uf i>4lra]>er 
Ithe kind llMl wltji oopyinK bouku to protcet tbcSran* 
frtKii uioivturt*^ ^ iueh tbirk, J4 incb wide, ac^l IK 
lll«llc^ luoir* AWeinblc the piMM o( tbo coQiuutat<*ia 
uaturncal onlnr within the two lltwr rlngN. oue riiiifBl 
the wing rud nni] oii«t At thci other end of thr tulxilv 
part, put tlir«w #li[iff of ntt pap<>r ti*-t ween #yu?h pair ef 
iiMgnborinit psi'.'.-. nf mih-, m,,! Uraw ti l- aefB^liS 
towAftl thp opiiU'f i^y iiieuny of ttii* liitlf ^orewv MM 
the oil pAfter *lti'. iir.. rhvujiu'd Mi tightl) I-flween tha 

l.riK. It- thill ihey runnut b« palJeil out »'!li 

th.- tlii.:''t> 1h onlrrto havdtbe nommutatof cow u* 
^.•.•Iller tiijtl form approiiiiiatclv tnlp rirrif, a »»* 
Ijllulp lIui'K 1.1! u>.'.t 111 .■muijf «*■ 

luriilB lill! i.f till' lull.- Tli.ij liy Jiiilii:iiiU!i »i'lMiC UV 
tiu tile wmr* llii* kurfaoi* c^iu Iw bpjiiirlit .uffirtWiti; 
iwar to A trur pirpjn ah t4> r«<|llirt^ no (riilui; nii ill tlie 
lAtb#. Th<i protni.tiDg edic«w of tlir oil ^'Hi»'f eaa 
bi» cut olT ev4.n wsrh (h.* ItraHi with 11 hhiin* k;ilf*- 

Tbp oor*- of tlur (■oliiuiulutor limy he liiaiJi- i 'W'*Hj 
mount a block 0:1 a inch iu.\inlrrl luul turn il 'ip ^'^ 
tli« exact diaiuet«r of tin* int«ruir of tin* cniiiii. ii'-jit':' 
tll«D tapvr it >li(rbtly ao tlukt it will p««ii l!ir ik 1 ihr 
eoiniDOtaix>r befori! binding, and drive it hoiii^ n' '.^1'' 
aa ]Miaatb1i. withnut atmining the fiber rUMT* tiiut M'l 
th<* aiigmenlaw t.'iit off the block t^ fn<*b oeyau'l iti'' 
wing end nf thp roiumutalor and Uuab with thr uth^r 
i>imI. The coiuplt't* Miiimiinator i» nhown by Fiir. t" 

Th« next ptWH of luaehtor work IH tin' phi'* rlmwa 
by fits. lb. It 1.1 liirijf.1 up from n |>i<T.- of Im Ii ti" 
Ktwl lO^i iucliMl loiii;, Tti<- <llnH-riJ.lori!« iirr 11. folli *• 
il, H inch diAUictitr, -'[^, inrh*-* U-rii: . li, ^ aii-h '1 
Aiii<*tcr. 1^ inclma lan#j , (', U iiii^li dninift.T, a , It 
loii^ ; fJ, \ indi dtaniet^r. .lij in.-lj.-t. loujj, l^i sii tf"' 
Hat of niarniiu* work nn the ti.ot.ir protier are the hroilt 
boldem, iin« >tf which l« ahowo liy i'lg. 19. Ihoilrana* 
slmwlnif two vte«>_ The holder ia a pii-o* of l.o»* 
tuhiin,:, ^ Inch iiiteniiil diaiuctcr and lU incliaa It-*''- 
niiMii.tt'.l uu a pirpc of atrip braaa *^ inch wide aoJ I'l 
10 -Il tlupk, 11m* ollu>r end of which la Imnt iut*tal'* r 
.1" -l.i.nii, and proWdoil with an insulating ha*>lMi:.- ' 
o^ i', ii.i'h ftt>cr. T1m» internal diameter of tlx* l:ti*lii'-' 
ia A trillc over an inch when the elainpint; b«v» ^' 
Imiee, And the .llniiieter of the looP Id the braaa vtrtp 
therefore, I'.liieh liwxlluum. Thie loop l» Inteiidf' 
to th nruun<t uueof the dialance pleera. !, Fig. *■ ff""" 
which It la iUBUlaled by the buahiu*;. f. 

Tlte hniali ia a pieoe of rouml carbon, >^ inch in 
■■Mier aad I inob img} tt alHiaid It aiagijr wiUiln 
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I'ler. iiia-lt* of rSn. I'j J^ra.-*? w ir«'. 
fi-ri'i- th« bruitb oiitwur<ily -m i 

lUIUIllAtcr * Hit' br-A^U huUioT U AttAl*Tir< 1 ti 

r Ifd liAiuJ iUfct.»ni'ispipr<», a. and tls** uttn r t 
r ri^'l.t hiitiii |.l.-r-f, th.' I'.iti jtHrl t 
111: v*'irir.^l!> . l».fA...'M til.- iuH^-i"..'i uiii. ii- 

f •Ti-t i(. ir iiii ir** 1 1; iin juch frum fiw ■^urfai'*.* i -f I kc 
'lutiirof. Kii'clrK'jil cutiiti*clK>n in lulldt^ with iht- 
] iiriji Liy cLfiin^ ot u pittrr uf flrxibk* L'ur<l, sniih oji t jtu: 



tir 



16 tUHHl iu baiiKtiiif iuL*iuuliiM!«nt Imupit, oo» «a<l ot Uw 1 to the bc^uiiiug of iu iwighbor on tUi 
epm bviuy «old«rMl «o * OTiiiptr WMbCT. wUoh toltlM wnMm i^wwmd, pnt «•• th* li 
elaai|i«4aiwirtlwbHdgCtlMMrawaBth9Mih«iiklii^ Ml off wbw lli»«oRi«w mww 



Jl. ami niiiij itilM tii4t winti}.' 
I'l a-iiii It*. rit.*l.r tiiin.l ii. 

1 1 lit- ^|.Jl.•.^ M. lL|..-h hl.ntlM itiW.- .'li t 

r <Kt )h doitt* twiKt fit the ItUAl "H i 
r rill* utt^whicli Ih (u wind It *' i 
-'1 with Uliat one in Hit* miiim' >*ii^ 

ir-r\ 1i ■ put tfKArth' the MU'i: > 

iLrhouiiuliJ t4) twUt tim rjj'iii 






f..l9. JK .i 



Rc20. 




mm wiNuixo. 



MOIN.VIMt TUB 



Thil Mid li kiMn m U tot tan anwtxl iamp cani. 
•Ml OMjr to nUM l rt flMB may daUar. It •liould ba 
viktwMad aodAM iMgtb md on each bnub holikr ; 
the rard naad not b* mora than 8 inebm lona. 

'\fa an new nadr to wind th* auwiM* aod aroMtare 
•Bra*. Tha armatora «ora muK flnt b« ooveml all 
■maod tfaa oataide aurfaoa wltb maBlio i cut a utriu i 
iucbaa wide and tS liwlMa lotuf and, after vanilthiD^ 
the pcrlpbvry o( the core with ahellae, wind ou tbii 
muilin ilrta, baioK *ure that II ia tioiitly wcmnd. If it 
to Dalkd tight, it wili make two lajran ; when Ibc 
Strfp baa been earried ocuw around, Taminta the aorfacw 
of What ii on tba oora^ and than wind on tba othar 
If wariiB. Thau ««faMi tto wlMhrnlaM* mtt> 
CMt««tNaM«««f oU |M^.«MblA' ' 



tlia ti»rada thraoch tba holaa oaar the «i1|k« oI tbe 
diaka, aotl patting th» hoa» o« «ftph diotc cmttiKlv ; elminp 
the diaka bard airalntt tb>> wcnxteu IrHimuIila Ijy lueaii* 
of nat* 00 th» tie-mdt. Tli« bok-a in the diaka mu>t 
b« bnghcd with liltlif pieoea of dber tubing and a Bbar 
waabirr latut no uiid>?r each nut, in otdar to famnlata 
tbe tie*rodH frniu thv disks; otliprwiae tba anuatnra 
would mn dntntctivi?]y iint. 

tnaert tbenluirt in thf* opiitAr uf tiin i^tnirtijrp. Ii^ttinir 
that part luarlKrtl li in Fift. IH ci.unn nn iIm* *i|i|«t wlitre 
tlifi i>ii<iii rjf tlip ariiiAtiirvt wliHltriif tin*, ami plii tin' 
br«M (llflkN to tli»» shaift tlirY>iii;li iIim iMisMet*. Tli»? com- 
laatator goea a« tbe part of tbe altatc Jual referred tu, 
and It •iwuM to k dfiTliw itwW ■■ to obaiala Bfamfaw 
artoyhif It to th* itolC n«i«MM«tap l&a«iS 



I'Uii i- - iii.iLir [.[■-I'c (-■( iM.tir^i r tl|. - ui,.' ri.iii k»^l, ;,iui Ht 
till- irl ». sqiim.' ilnil ^. iiicli llnic* 

ilintu^'h (H-.4ril> , IU tt itr-T >■( 'Iim -(|imrf drill 

Ik I, iiipti I ..I.- I'll..!! iiiiik- uiiiii'lr.-l .if 'j iiieh 

IN»1Ul«t irolj, IJU' r.-i.rr!ii |nrt (.ftuu' full r.iHIllrler 
2.V» Illi'liPl* i.'l.L-. Hli.l tt;.' .-Ti t- tx-ltj;; I'.tn-tii ^1(1*11 
So ptt»*« lltniHiKtt Uiv r^lilrui i i.lr- ill til, t.M^r.i ii..uut 
'lir- iiiiifiU Mil tilt' flida of liif II iin.lrcl itini run , iiittli 
ir-iii ni'l.-- ihruUKti Hit? «'onn*r li>..i^, li.niiii.^ n t-'tl of 
rtifl, iL-i ?li'iwn hy Fifj. X'J Jtiiii t:i.- l.tiuriK a*;ain«t tli« 
t^iiduKiiT* iA '.iii- t;iaiiiirfl tty hu-uij^ of 1n[ he tluf^a tm 
lh*> fi*ittT t'ljiU fif I].'- jii:trr, iiml ilt-T\<' a nikU in tlMt 
furv oi t^ch iKiikrit *<> ttiat tint iIok ^i'i drive tint board 
wicliuut Tin* iliifca UHl^l be h> adjusted, of Ktiini^, 

onto drik'e bolli bunriU ill tlieir propsr MiKular po*i- 
ttofi^. iiiniitiaiiiini; Ibe immilelisia Iwtweeh the j^-lnall 
ri^l^ niiil t-iu* tiuwdrvl tbiit ia iMt(?f<Mary to furi&a|Mfw 

ItiM CTiiJ. 

Uouul thia winding fraiw in tb* Intho and wind a 
ooil on it of No. SI d«il>ia cotton coTcrrd iiiarnpt wirai, 
putting aa manjr tnma aapoaalble lit aimuM u>ki> alitv- 
aixl batwmn tlio facMi of tiMi womIcd UooJu aod iBBk- 
Ing the mil cwriiiv aeveu laym deep. Tbailaitlar 
«nd may be ns-'untd l« th« pn«|MtiB> toi oT OB* ol tto 
i^'liK'li roda to gini tlw BaBiiaMy MMion lo tto iiat 
Isyt-r uf win, and ■* NMt • (Mt of th> ilaHfai* aod 
ahuuld be left fraa Wtoa tto cott la SaWMd, Ua tt at 
each of the fmtr eoraan with atnmg llam thraad. 
banding th* flnnl <od aharplr badiward onraaaot 
thaaa eomar thraada to keep tto top hmr wac; tato 
tto wiitdiait tMM aaaft aiid vanUi tto aott aUotar 
witb abaUaa. artthwlt aiMa tadnr iftaila tto MMnd 
mil ia woiuid. IMi ik aaaiUr Ui* tto < 
wound. 

Thru tako tha Joanial jpatoa and their bolta and 
(lititnni^e piaoaa off tto mannat and wrap (be uaiguat 
Itmbu with maalln from Jtineh above tbr bolt twiaa 
up tt) t ittr b«rid, putting two Inyara o«i oneb limb and 
rann»ttinie It oat Um ontalda of rnrb layer, 'Wbaos tbla 
la dry. mm th« inacnat upaida down, Uirvad on cadi 
llmba flbar waalMtrS^^ Iniihea (qnareand W iooh thick, 
the hole In tbe wimlier Itttlue the luagiwt Unib laagly ; 
varrilab tbe facea ttf Ihr waalitnt now upperuMiat and 
alip the coila ou the liiiibn duwii liti tbe waabara while 
tbe vamiah ia wft, w> (iiat Che latter will atiek to th* 
eoib. Iu nuttiD^ on tlie eoila, »e« that tba Iw^irinntng 
end of eacn rnil fftiea on flnt. ao that when tha ni*<-bine 
ia mt rifHit >.itii* tip the final and of atarh poti will Iktt 
ni>«7t>tit rh*i ui'niatnri* Kullow pntth rttil witit iuiutlii*r 
hlwr waalitT Ukf tlifiMt tlntt put (in thf iiit\t<net. and 
th^-ii rfUM^-inhli* tht" journal ynkt** «n<l iliatniit'e plet*i-t* 
tMi till* itiHictit'C, thia tniM< ftttrtlni; In tlif .■ftiiiti ur«' > i-ii 
^tt nionic Mini nlitit piittinkr "n tin* l>ri t<liliM|.;t.f> utM 
brueliea. Tlie boMem altould be mi ailjualed thai llie 
aula of the bmati tobea are A tu ( iBab away (nun tba 
aartMBol ttor 



I one alKady 




f.c.25. 



I fiUD HMifBF coaa. 



HOW TO HAKi A «mnm luoasam Hovoa wisBomr oumsea. 



wMe and t iDcbea loofc and tond op tto cdgn, making 
the ercaae ^ Ineh from each edgis ao aa to form abaltow 
Imugba the wklth of wblel: will be the aaine aa tbe 
apaea between the Irapeivida on the enda of tbe rare : 
■fiplT two of the trougtia to tbe inside and outaide 
orrl^ of tbe iM3re, aa ahown in Fift. 90, and tie tbeui in 
pitii^t' with Vo 40 or >*o- 50 at^wing fHittnii. one atr&nil 
a- .■!ii-l, -iilf uf thf trriq^h. Th*'n wintl on an oiti fi-t 
tuu sp>jol SB feet uf So. M doobhi ootton-eorered luaK- 
■Ml Wiia, book tto OQltr tad amand ooa ttapaioM, w 



of the armntiire eolla to tbe loga of tha onmniiitatnr, \ 
leading eaeb rod atralglii oat, parallel with thx ahtift. 
to the iieareat lug. If tbe euda were twiittfil liiicvi lifr 
in aeoordaiice with the direetiutia. the mull will 
aa aliovni dlngriaiuinnticalljr by Pig. 2i. 

Prrpar^t fur wliitlinit the tuagnfft tN/iin by ntfkirtf a 
wiiiiliriir l>'th^^itl fiilUiwa ; 4>n a pli'Vtt' uf Uwiril an 
liM'li tiiii-li juiii -1 .iii-tii-s i,4|iiar^ lay lint a npiart* in*'H- 
•uriug l>t|i lacluis oo a aide, tbe aorlbed aquare being i 

il«itli tto adiN e( Itobgaidiaiaiapatt-I 



The free aoda of tha magnet eoHa aaareat the arma- 
tiirii are eonneeted to the bmaltaa by neana of Hvilble 
laiup cord, a* deaerlbvd in tbe Inatrnrtiona for tuaking 
Uw brueta boldera. tbe end of tlM* deiil>le cord being 
aohlMwd to the end of tbe wnguet wire fbise up lu tlte 
enll. Tbe upper endaof tbe niajrtt^^t c:iit« go to the titr- 
iilinat bli'H'k, whifh ia a ttlot'k nf Wiaitl^ I>-^ trirl-«i*a atpiAre 
mill 4 liicht"> li'iift. ht'iltMl t>n thf tup <>( tint nia^iift 
uke. and earrylng two binding pooto, which (onu tlie 
of tha uaatalsa. Tto laouc to boUad to tha 
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t«bl«»nf thojvwlnfz iiinHiKi*. with him* )^ ntrht on th^ 
•dffr <^ tlw tuhlf ant] lit ftiich iMMttimi tW.xt tlii* |iiil(4>y 
o4 iUf UMHur. lAliifli iiitiM t^» uii tlif* t>nU 4»r th*ti>lMft 
auTAv rmiu III*- cijiMiiiiitatiir. is lii hrir with tti4* Im'Ii 
piiItMv of lUv iit«rhlijH. Tiw iii'Mor pulley ^-Imulil 
nn^liair i ttv iiittiii»'t«fr of fh«< pullfv uu iiit* »f wiiii; uia- 
otiiiie. and Uf of ihe Miiue wiilch uimI ileplh of tcnMJVtf. 

The reieulslur ti »l>uwii )■>■ Kikh. 34 aud tlw funu- 
t*r IjriiiK Ihi* frunt view and thi- 1atl(^^ tbi* bni*k. Itrr«r 
rinir to Fig. 24. .1 in a woctd^ii arui, iuclki*« Utua, ^ 
itich tliirk, and tAiwriuic fiMiu inch U> 1^ iiicti*^ iii 
width. TUt^ iijtrroT <(nd l*> tar»ui wicli a chin hTrtii i^f 
«ip[i«^r Co luakf cunttiri with thi* buttoikh. ■*, whti'ti are 
ffhiiitk* brnK^ l*<»)t*> with ttat beAilH : XUv «Me of the 
wrKHlrii unii h tipht to r<traddlf Ih** xhafl, tu whii'h it \m 
pIliiKHl HH well H» rliiin|>t*it. A lit the leVcr L'orilmllini; 
tti« anil. A; it in iuadc< of ^fj-itirii ruuiid iruii md, betit 
lo form a rixht nriifle : the Ivvrr nurtinn t» G itirhm 
(oui;; tht* l<fnclb uf (he honzontal |M>rt)OQ cm whiidt 
the Jevrr. A. \b luuuntrti t» the itaiiMt as th« wiilth of 
Ibe HewiQf* uiairhiiie^ tAbh* uii whieh the iiicitor u u* Im 
umhI. The bat'k rm) of tbw shaft in jmirtiaJiHl hi 1li4i 
bajui tKiord. and thp front iiart In a a'iwhl«'n lH*arhiie, 
A, whirh In ttoU««l t<» thv> iintUr ttultf uf %Ue M*winir lua- 
cbhM' tAbU) bt>-tw»>fit tb»* narrow drawer and the |miii. 
The \»ui*' board. C. tl incheH wld« ivertinill> i and 10^^ 
inehett loni;. It Ih fA»1en«^l to tb*t under f>ideof th<* lua- 
ebhi«> tablet. ttiiNh with Che buck rstt;e. TIh* lever, /., in 
to b« luuved by the rii^iit knev uf the luachine o|H*r- 
atur. 

The ana. A, in iwnnalljr helil in ita lti|fhfitt ixwicinn 
by Ibe coil upriuir nbuwi^ in vhieh punitl^Ht thi* run^t 
is cut <»fr the nitttor itntimly. Tbv ronturt buttons, v, 
are ^ inch in duim«'t«tr ; ih<) l>olu of whirb thi»y are 
thff Krnids ar* A ineh in diaiuett-r and loiij; ^nouiich Co 
pmtrudn tiMtn nii tbt* rvv^tt^ »»*Je of the baM* boaM. 
Thi» fridw in h)h>wii by Kiic. 35. The n*t•i^tanoe cuili* eon- 
ftlst of lieriiiHit Mlfef wirv. No. 90 H and .S. KiiKe. wonnd 
Into euilt* OH a S inch rol (the rod bv-int: reiivuvcH], of 
Ooiirvr, wlieii the coil is forn>edl. Tlie |»ie«e of wire 
fonainif Che uplwr eoil <«hr>iili1 b<> lOU feiH lane: the 
iM'Xt rodrt eonttiiii IHI, W. aiMl ft-et of wire, rr- 

•tpmrtivi-Jy. in tlie oi>ler uaiu<^. The biudin»r |>iMts, Tt 
ami 7\. are cHMiutM'tt^] as i^hun'U. the riini>ei'tM>n tte 
twtMfii 7*1 and the iron rhaft iM'ini; made by lurAtks of 
flexible rord which will follow tlM uu»v«UM>iits of tlw 
aJiaft. t>n Che front th«* sliaft in ronnr<<i4*d 1otli(»oo(>- 
per fiu^ing at the small t^nd c»f tlHr arm, A. by iiimits of 
l%a. IC orif>p»r «tr«t. All th«> conii4*i>1hMiiK un ciii> li«rk 
mrm iaai1« with No. Itt copper wlr«). pref««rably bid not 
nf'OfNMU'dy In*nlat4*t1. 

Tb«* luick oiirfac** uf ihf baae board iua»t bv coveml 
with A slievt of nBtHfflon over a Chin ihert of Ober Tlw 
eiwld of tli« mititauee <*oj|ii are twUlt.iI totcetlier and 
aulilerei]. and the euiniedini; wire* nlHtutd Iw suldeml 
on at the sanie lime. Th« uciils are held on onllnarr 
pcireelain knnbit, fa^teneil totlMt bnanl by wckhI srn'ws. 
The ecinneetltif* win's slM>iih] Ixxit into kH>|M wherv 
tiipy eoniKWt with thp b«du. r. aikd a mpru'r waslH>r 
nho'iitd ten und4'r itarb niit aixl on Co|i of tli** Knip uf Ibe 
nrMiiiiH>t|nie wlr** 

• iTht» oomi»Mrrinns l»etwH«»M tlw nni(«»r and the re*cu- 
lator anil tbf* M^Hiri*^ of cnrrMnt «iippiy iirv at foltow« : { 
Kruin to uw bindlliic |*o*it un the luntor. fruiu T, 
touneslde of ib« "ilpply elretiit. ath! from •li'* other' 
bhidlnic |Hnt ou tin* luvlor to the other nidtf of the nap- j 
piv clrottlt. 

^Iie motor almve deifL*ribe<l will run saeliifactorilv on ! 
any diret't riirrvnt inoanilrMrenl lamn circuit of Pu to 
130 voJtA (m»(ii]re. If it ia ilnired t4»l>uild tin* niarbiiii' i 
few ut*e ill iM>niM*e(i<in with a batlrn.*. the win4tintCK will | 
hare t(^> Im* cbainred as fnllows . Ariuatun> i^iils, Xo. |3 ! 
wire, H turns wid«> and 1 (UwtK ••ach r«ttl: rtpM ning- 
net mils. No. 8 wir<t, A layttrw iiM>p. IH turns |M4r layer. 
i*arh<H>|l : refrnliiror. No, i:i wiri*. tho coil* baTin^ one-; 
tench th*i niiuibi>^r of fe«rt cpecifled alx»ve. 

Tbe battery to run hucIi a niot«>r uiufit uive 8 volts 
iumI from 10 io mt aiu|H'reM. aooordhii; lo the loiulon the 
tuutor : dfiitaequeidly four eells will Ih* m^uired. 

Sbonid tlK« remler detitrr to build a HtaiMlunl shunt- 
wuuimI uiotor of ( hun*e |Kiwer iiisleail of the seni^- 
wuuimI type BptwiQed, Che saiiMi friuun luay bu ua«td. 



thi* o«dy vanatinn iMiinf in th» manner (»f wjndintc- 
In oriler U> wiml the iiiai^hine as a i luvn« power mo 
lor, to work on a tl<> vutt Wrrutt. ine aniuituri' r(»ils 
iun*t chjumIhI of No. '27 *(re. dmible (•i»lloii eov*^t>i|. 
4H4?h ■••iillH'iUfr U layer» dt^-p and W turn*, ni wkilf h — 
'■i'yi luni*. tolaU |ter coil The luajrnel o>^llh will oiinoi^t 
of No. So win* wiKind to a ilrplb uf U9 lM>ern, with an 
luanv turu-i Irnjrthwise as i-au be i;ul in 11m; spare uf 
'2^^ tnrhes allotted for the t.ntil lenfrth; wtlli careful 
windiiii;, If'i turns rjin tH>put in eadi l«yer, tpvioR earli 
maienet eml a total of ;i..V^ turns. 

In order to irltAUiri* the ihtsiicn into a home power 
niotA^rr, tlw matciteC iuurC im* ina^teof inin inrh^is 
MItiAtv. iiiHlea*! of ineheM. and (ht> aniiatnr^. shaft. 
^Mirnal yoke Isilttf. elv.. niUHl Ik* iifcaate etartly I 
inch lontrer. aiiall^. IIiaii iIi« ab4»ve ti>eai<urvnient« 
h|wtfy. The mindnitf^ will be No. 34 wire un tlie ar- 
mature, earb eoil ^ Uiyer* ilrep and 31 lurnif wide : No. 
S2 wire (Hi the niiMrnet. eiieh coil bein^ ^ layer^i deep 
and 74 turns lontr (or as luiiuy as the 2'-t inch »|iaf>e 
will take). The numl)«trof anuatarr ouiU aud all other 
data not ft|H>eitb>d in this parajrrapb will retaaiu pre- 
ciM»ly as in the orlt;lii»l kusCrurClnua abova. 



PEITfiEOT CiAflOLINE BICYCLE. 

Wk flfcunr hiMTwitb, from I.*' Monde Illustrf^. a bicy- 
eUi cx>nstniJrtMi by the IVuipriJl eMtAblishment iu Paris. 



pressur eyiindrrs am 14 ioclies dianM>ter by '/i irifhn 
stroke, and art^ siii^tle artinif. Racb cuiuprmtur a t» 
|>able i>i detiverint; 2H0 eubir fort of free air |«rii)|Qi]u 
and afterwaril i.'(>iupri.*ssiuir it to 3>> |KjuniU |<erH»sft 
inrb. Th** lly wheel Is T 7»H»t duiUieler br K*^ ||,e(|_ 
wtde. and an outer l^wnn^ Is provided ta\ii|>f»>n tin 
iivprhauKof the whevi, hach en^iue atiil ajiupr««««f 
k<> mounted oii the same eu»t iron fuuudatiiku. aiid 
are lield tof^ther by struiiK wruu^ht iron itaji't. t|2» 
uumpresxir eylinder is water Jacketed, aiid tbi>*uKkci 
and delivery valves are made under AtkliiMuV im^Q, 
and are imfli<>ularly suit«(] for hi|{b»{ivTNl coinprrtMifi] 
Th*t valve*, eonsut of a nninl>er of flat ruitottiUoil 
one tn*-ld4> the otb^r cohcentrl<:ally, and i#ateU nv«t 
narrow angular (KV>M|re« in (he %'alve snallfHpL *nw 
airtiaHMfi l*otli 11m* inner a.nil outer ed;;es of the Talv«, 
which. allhoUKh they have a very small lift— to (bv 
invtancr iueji— Kive a very lari^ area. Thasneiitci 
and delivery valves ant iKith alike, and are pUiflMlca* 
over the olfwr on the sinue central spimlte which bol4 
tlM'Ui to^-ther, the und#T side (»f the (l«-tiv«ry tiltr 
beinK provided with ifuidps and stn|H for IIm «ii0ii(« 
valvA*. To t)H>w th(*ibettnn of t)i4^ valvni ws |rir»« 
4N>py of Indleatnr diAtrrain* taken at 17D rrvntuDni* 
(t^'mlnnte. Ttu* diaKranm s1h>w the huiaII r»»iiiurT 
dnrinir tlie »urtlon strvike; that (heromprrstnr I* qniif 
filleil at the end of thiit Mtruke ; and also ths prouiiii. 
ne>s with which Ibe suctiou valves ckaie, tbiu [utiuiue 




PKITOKOT OAftOUNK MOTOK 



the coiDinefMN^nenC of ramprmuilon cohtekWnt with (bt 
eiimnHaiMtnient of the rtntiprrp«».i4in stroke. The de- 
llrerv lltwi Is not flat, hut thl» ts due to wav«< arlluii In 
the tfellvfiry main Th** »<iiiall l(w>p at tli^ eiwlofth* 
delivery fltroke i>ilarir«lr du« to tfa« MrKcbloy ofl^ 



and eililUCCil at tlw rei-etit Haloo du Oyde p< d* 
rAiitomubile at the ('hump-ile Uars. Thii« niarblne Is 
pruvidctl with a l)r l>ion UM^tor. wbirh i« phuMnl dl 
reetly iu the axis uf the driving wiieel— an arrange- 
ment that (HLirht to i;ive tlie apiMiratus stabillly and 
allow of no hms of |M»wer. 

ii\H eXHINKS AM» MGHTHOCHBa 

Wr lllnsirate lierewtth one of « t^i of chrM> «ras 

en^inm and ulr comi^resMini which MeMr*. Crowiley 
Hrof|i»'n*. I *MiM>^l. "f Mant'fie*<trr hiive -upplkd to 
tli« L'-om m iipvf uiierN of Irbh IahUIh for workinic 11h* foK 
ttiiEunlhiic nnparalus ii» the HtrhtlK>iit>e at Mew Uland. 
near l^unaKnadee. at (be koulli sidv uf the entrance to 
Belfast IjoukIi. 

As will be seen from llu* wiKKleut. the cwmprewHir 
eyhiuler fan*» that <d the fffts enintte, and bniti pinions 
are eonph'd to the same rnuik pin. This arrantiv 
inetd inakes a w«>ll-balanev<d Job. and the strains are 
4Mi*>tly t«kefi u|». In snrb an importnnt matter iu> foft 
sIlCnaliiiK It i» Miwntlnl that the tit>k of bre>akdowiM 
durinif work Nhall b*- eliujliialed as far a^ |)ut#ible. Dl- 
net driviiiK is therefore prvferabL' ; and to ouit tlie uta* 
engine it is iieee*iMary timl hit!h-a|>eedt*d cotuprewors ! indicator atrini: and tlw loo^euvm of the iiiiiiralnr 
slK»uld l>e empluyeil. ^ ffenr. The pmmid clonhif; of tilt* delivery valrpg j* 

The iras enirini** arc of 14 nominal horiH* |»ower, ami alNO shown, toitrllier with (he small clenrnitet) fpr*' 
run at KO rrroUitions a ntinnte. and ar* raimblirof ami the i»arly reeoiiinienrenient of tlw* nui'tMU* TV 
indieatiiiK 43 honH* (Hiwer as a maximum. The oolii ' coiupfMaors 'arw also fitted with AtkiuMiu'» |wt«iil 
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eaHhiar trrar. wliirh uuluuiatieall^- iil'*|i<t tlii? ilpllrery of 
&ir wtifU the Ue»jml urrsaure jm attAiuitl iu (hv re- 
oi'iv«r by bntdin}? up llir Bttrtioii vah'm. 

Thi* mitiur* wurk with cciaI gti» which is tiuule on 
th«i tkliUHl. Two rnitiiim ntiU r<>itiprr»itnrft will uviiaIIv 
b*> wnrki*4t, with th»i thin) ah u MuiuI by. Thrjr wifl 
di^llver all* \ut** two rf(»li>nt fixM in ihi> 'i>ii{rin4> hmifi**. 
wrliMMH.* It will l>t> t«ki*n Uy tiM>KiiM of wroutcht inm 

{>i|>n* toaiiuther rvreivvr pliMx^t la thv tup roi>iu <■( t)>t* 
i^htlMMiv. TheHirviJH will It** llxtnl on n lmi(>ijiiy out- 
■iilit iUin rcKiiu at aii flc'Vutinu of IOl> fn't akKtve hii;li 
wat^r mark. Thr ajr frtira tlio air rm'triT will tn» nd 
mltt^l to th« »trf>ii« hy inmn>> of mlv^^i artiint^l by 
cktrkwnrk. Two 0 Iik*Ii iJnubU* tio|«* aittouiaTic ciivrirt 
will Iw t'iDpluytKl. nuil will be Ruuiiilml ^iiuulluMtHMivly. 
Kiviu); a k>w i)ut<< of four necvmiU'' duration, followtsl 
alter aii iiiteri'al of twrlvr Mwinilii by ablaut ou a 
hi^cbrr iKite of fciur MHHinvl-«' (tnratitm «iTrr}* two 
luinatm. Two iitrrDii an* rpf|iiinH.i. ttwini? to th(» lnrfc«i 
are over whtrh tho mjriml iniut b«> *uibbli>. an*! tli# 
two truiu|w>tii will b<> |tnlhC«>i] in ili(rt>r»>ikt tllrM-ttonn tn 
bott^ (ItiiTrlhutix Che fH>iiti«l. Tbio ttJNrall&tiini Im ln- 
t«ii4]Mt to rvplace An (•il-tliiic one. whtch 0ijtiHfc>'1ii nf a 
4 inch tliHibl^ »nt« »lreii flXeU 111 (be engine iHtiiM-. ami 
driven by two rro»Mley f^an eti;:iiie« of II briike liune 
power, nod which i« itow too kiualL 

The work ba.« \wu carried out under the xuperiii- 
tendence tif Mr. IXiuirlaji, enjiineer to the Cotuiuia- 
vicMirni. W« arw indcbt«*«l to The KQi^iMwr for the c»n- 
Braving asHi dmcrtptiun. 



AUTOMATIC DOUBLE CROSH riTTTIJfO RAW 
FOR HARD WOOD. 

Wk illt»trat« on tht« pa<cv> a double cro«p«-cut saw 
ron»tru<rtiNl hy Mi^ni. A. RitUMoiue & l 'uiii|Hkfiv, uf the 
HtAfiley Work*, ('heliwa. for timkliitf bard wuud iiaviutr 
htockm The ma<'bli>e« are rlaiiiinl to »tand uKuie in 
the matter of rnltitii; pavinf* bbK'ko rrvna Anotralian 
kftrrl and Jarrah tnaben in a rapid. e«oiH>uiic aiid 
ollierwiae mti«faetory manner. They hare bee-n <le 
■iinxnl «|>ecially to tbii end and ({ir« a elnan and arcu- 
mtpeut. All working piirtJiJirv iiiatl«i of icrrat fctrefiirth 
a.n(.l the mw iipindlra rutt at a^peed o( I. INK) revolutions 
]»er uiinute. Th« nnvhine caii Im> fitted with ^itMr 
ooiN or two tablw ; that H to ny. It can he umxI an a 
■hitrli* or doubt« marhliM<. the nne'-lrown in the erimiiv- 
Inie bein)r<<rtbe latter deacription. The i»lank. which 
rv-TM on H HerieH of Itirtied rolk*rm. in brtMiKnt to the i>nw 
hv liaiKl. tc^iided by an an^te Iran feno« to iimure the 
b^M'ka beiiiK eat wqtiare. An ndjuAtalile stop i> pro- 
Viileil inNide the fraintnt; of the marhlne asaiiiftt which 
the plank i« broatrbt up after each vtrftke of the naw, 
that rarh block in cut to lui «<XAeC lenictb. The miw 
Dpindte ri.«e« and fallii thirty-fnar tliuea^ in one minute, 
euttlnic off two hl«wkii at each »iniKe. In the cam* of the 
doubt*) uiae.hin«- Thi* ri»* and fnll inuti^Hi l» tni|iar1e«l 
by iiiefUiit of iKiwerfiil ewirinir workin»: the arauk divk 
mt* MlM>wn. ThiH arrMHte»> a rmrkliitf lever by uiennn of 
a (itruni; oti^^l CKmnectinu n>d. the length of which eau 
l>e a«IJUDtett by a rttrlit nod left-handed »crew couplltiic 
to allow fur the wear of the uiwr. The »aw blades tire of 
rery latK^ diameter, rix.. M in., thu* iii^urinic a clean 
cut, and they are Kupporlrd orer a Kreat portwn of 
their mirfaee hy c*«t iron plat4w on either iiMle. thn« 

fireventUiK any tentleifccy tUo liliule* wrmid otherwiMi 
lave to hurkl« or f(vt nut of truth when wurkinicon 
the Vfry haril wriod for whlrh th^'V ur*dH«.|jrne<l. Two 
iMtint of* cnltar« of uuall«r diameter arv nuppUed with 
Ihf uiorhine fur u»e when the mwh have worn duwu. 
and OS the NtWH overhang; their bearinie* (he) ran b<* 
exehanire<l when dull with the lea^t |*(M>>iible delay. 
Thm effeetB an nu{K^r1ant >avinf; <d titiie, aa i*awii cut- 
titiK at such liich viMwdM re<|uirr »hnrpeninir every few 
hMiorn. The MW-^pindle tiearinioi riite antl fall on foar 
tiirnetl cti'el colouin*. an<.l the ullden are made of f^eat 
fceii»;lli. thuA r««lurlnfr all poMibillty of play to a minl- 
tutini. 

The mw •phidle oarrtaifen are co«nter»NtlHiic<ei| hy 
nwuM 4»f two wei^htfl to reduce Aft far ai* v^J^i'''** 
«ibrati<m of the machine. The avtratrr mitput thin 
machine u aa.00ft block* a day. The wricbt romplete 
|t6S«wt . and the over all leiictb \m about feet. TIr* 
■IdsI* tiMichInn weiiclu M cwt.. and it* over all len);th 
H aboot IN fe«t. ■ - We are imlehtetl to l^indon KiigiiMHsr* 
lug for Cb« «iiirrftv|ikii and articl*. 



(Tonlihiie. the obj<-et of which l<« to e\ploit « itrain eh< 
%'nCor deviwHl by M. Kmile Hlaiu'lMiril. 

In thi< elevator the arrojip-menta eniph>y(Hl for ef 
fectini; the pneumatir piopuUioa of (lie 4;rain are net 
Aurouiatlcally in phiy by mean* of iiteAm. They eoii 
ni^t eMMTht tally of twn Itiiht chamU-r*. R K. into which 
the tfrain it* ftrxt xijcked and then fnrcMl to a wharf or 
to t*lorehHni»eH. Knuu the lower iiarf of thwt* chuiu 
l*er» ittart the pipi'«. a a', which are coiMiectenl wlib one 
Huctiim conduit. A. in couiinon. and. frtMu the iimier 
part, the pi|>eii. bb, which are ctHineoti^t with one force 
pipe, B, in 4'ommon. 

The aiitcimutie apparatan for dintributing' nlr am- 
»ifttii of two rylindem, r am) c', that eoinmunicate re 
d|>wilvely. through paMnieeti. amW. with the tig^ht 
chamben* of the elevator, ii* welt a* with th** •urtlon 
and force tiilK»«, /and /'. eoiitiected with air 1iiiiii|im 
actuate*! by a Rtewm eninne. Aoetmlin:; it* their (Meii- 
tiuufl. the vllde valve* or pUtoaa o( tbeve cylluder» put 




PNEI MATir (IRAIN ELKVATOR. 

TllKltK ban recentlv l>een forn»ed at ]*ari» what !■ 
ealied tlie SoclM4 d» t'El«val«ur PsMuinatlque A Uarcha 



Fio. L— VERTICAL SECTION OP THE 
ELEVATOR. 



in (xmnertion otw of the nmimUInn ebamher*, if or K, 
with tlvit •urtlnii pi|H>. /, of the atr puinpN and the 
other ehaiulker with the furee pipe, / , and rlre rer»*. 

The rotU of the »lkle valves are conneereNi by a cmwi 
beiMl with the xteam piNt<Mi r**K\, D. which move" verti- 
cally and recelve» the Rteam alternately u|ion each of 
ltd faoee. The pi>*tuu Im. in addition. connecte«.l at the 
bottom Willi two cut fiCTs. Jj, which it mitiieuvent 
multaneouidy, and which u(>en or chwe the air ways of 
the pi((e9. u u . into the common imrtiou conduit. A. 
Finitilv, with the valve rods, g, are cmiph'd analoKuuH 
cut offs, kk . which are nmvnbic in fmnt of the mimth« 
of th«> p>l>e*, b b , that leail to the fnmt pil>e. R 

It refcultji fnMn biich amttifirf nieiiU that the up and 
down motkm of the '•team plMton, />. upnnii alternately 
to tlH* *«icrlnn and eipiiUlon of tike air each of the 
chamtierTt, H If. Into which the uralu iP ctrnM^ipiently 
MUOkf^d. and from which it li> afterward exiM^lled. 

In I all the iwirle of thin elevator arw repre 

•eiitml ht (heir hifflie^ (luwitiun. The cbauil>er. B, 
ofieiirti by tite cnt-ofT, /, aud eloaed by 1^ cuintuuiil- 
oaloK, ibrougli Use elwaitel, e, tlao eyUnuer. c. and Uie 



|ta0Ni;.-e. m. with the |»irie. f. rbrvMiRti wtileh the air I* 

mjrke*!. while the ehanitwr. A'. cl^M-d at/, and «tpeo 
at k. ctmnects, (bnmirh the elmnni-l. c . tlie cylinder. e\ 
and the fMuiMifiv, m , with the pi^ie. i . (Imiuicll which 
the air i« fonci'd. 

If, now. steam be mluiitted to the upncr face of tl»e 
pinton. M and the bottom of the cylinder l>e open at 
the e«ea(hetiient. th»* def^odlUK niotion that re«nlta 
will reverse the position of nil the dlstribntinif parta, 

Fio. ^-AKUANOKMKNT Ft»R l»lsTKI HCTINO 
THE STEAM. 




Pkj. *-PLAN. 

and the crain will be nicked into the chamber, K, and 
be eX|>el1e\l fmm K. A<< nii interval rif tiuje suniciviit 
to allow the chnnibem. H E\ to empty lheiiiM*lvi>it und 
ctnupletely fillupmu>t Iw alloweil t>etW4>en rwostr«»keii 
of the Mteam piston, it has bet^n founti neocKMkry to em- 
ploy a retartlint; arranf:ement lM>twceii the hhail of lh« 
motor that Actuates the air punipn and the »lide valve 
of the cylinder. />. To this eff^-ct. upon the i»tiart of 
tlwi motor I which Is not flffurob th^re are nruuuietl 
tbr4*e ntiMpial t<»o(bed wbeeU rApatde of t<lidinL; thereou 
and. at the name time, of [iart|r{|intinfr in itK rutarv 
motion. *o that any one of the tbri«r may. at the will 
ol tl»e Ofieralor. a«tiu»t« tbe pluioa that ournspouda to 





AUTOMATIC CROSS-CUT SAW |\>R HARD WUUD I'AVINU BU)CK3. 
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It, umI tiMitloniMpuioIapliurortliPMpUiiimKWdlf' 
fanat diaowivr* kcfcd aooo lb* intcrMMlate «h«ft>/, 
of ft fnuna, /'ins- >)• TIA toner, thl»li||h » rad, A 
arrtat the diMribular, <F, af il<Ma ;CO tba qrUiidir. A 
of tbs nonanulle •leTalm. 

Tbe lin ■Uwn aotiin tlih ten IbrmiBb tiM pin*, n. 
aiid to dWribotad to Um cjrliadcr, O, Iqr Uic eMiduiU. 
d ami tf'fMd Ut memmmut M •nrv mmlu! of the 

ill Clbatld tlirwijib tiM piptl, ¥, Which deboucbn 



■Mwn 

liitott 



TkaiHd*MlM of tirii iMi toaatrntod Willi » vcio.-itv 
ilMtliaMMriyfaludcd by an twontrto, L, revniMnic 
Midtr wtiatiDii afadUbMBitol giwHitu Mouutva upon 
«h* abaR,/. and afmniffd to tM Mwwtac luauuer : 
VpoMlMi ■haft tlHM* UMtOdtt wllwik«aBda, 
Matbad tatatnaliir. *ba Int of lfaa*». yAMtk hai M 
Mil, b aralv laid to Um Inuu*, f. white tbe Moaad. 
vUtk baa 4ft la«th, tunim in tte proluasntioD of tts 
Mb an weaetila, C. of whloh tb« mllv nctnaUw lh« 
dbMbotinff valva, O. BvtwMn th«M> two wbovU tbnw 
k Bxtd npoD tba «haft, /, a triaiiaular pUtl^ onoh 
«f til* mminlta nf which foniM a •h«iroont«liitiiti a pair 
of phini>t whwb inoTaMs anMind the Mtu» axia and 
aiMhInir n>«ti««tively «iih the Intcfnal teeth ut tli« 
whwh. n am) y Tiivm- planet wbMb aalurally have 
a pitcli appro|>riaCe to ^u•-•ll f4*t?tb. PSua idiwrti'il half 
way i»t<> tMir bimI hnlf way into tba other retnlt^r t lie 
two iMtwIejM'iiJ*?ut. It foKowf that tli« wbpfl. />. ri* 
valvea bf mw toutb at ev<>ry rt'VottilH>n of thr vhAft,/, 
and that it raqnirm forty ruvnUitioiui of tlio luttir t<» 
cauHe lbi»wh«wl to nialtfl onn miiiplct** nn-olmiofi. that 
In toNAf, to <^niiMi oii« to aimI fm trnrpi of tlif wvon 
trir, that A<![iiat*>H tbo <)lNCrllki]tln|c v;«lvi>. 

Slur« tti,^* ftiv <hi.po«At>lt> t!»rt»H ralloA of rnlocltv 
for th^* ooiitml of ttje InttirrnwllstH fclmfr. it v.il, tit- 
s*en tttat ihtMiiotiouh of tin? vulve luay tutvt? th'* -1<«>* 
lM«a nectfwMry for tiie protwr op«?r»lioii of ttt« ap 
parHtu^. ThiM ui«lbotl of riMiirthiti'in is iiiiiipl<! and 
Hare. It in )M*rha|M ftucli pr^iprrtiiTi thai liaviMUiliirr^l 
ihe iiirfintor to tMnploy it in pri'f4*r»aio«' to tlsi* ny^ti'in 
t iint <v>nKi>ti, in rnoHiiiff tior «\itie rnivf ri"v.^ very 
mpr.lJy. :illti io i^fti-itt illi; n KtopfHt^^ t pii>|i. t iliiruttoli 

betu'eeii it« lravcl«.~Far thii atmve piirtii'iiIajN and 
tite UluUaitMU wa an iadiriilnl to tba BanM lnda>- 



NBRNSrs ELBCTKIC LIOHT.* 
By Jaxbk Swimii'iink. 
BbvoM dCMrlMoir Nvrnat'* invention. It may 
BroAlable totpciHl a few luinutn n-viewiuf; ttii' I 
UMof el««trl« liirllliliK. Tli« «buk! industry U at pr.' 
Mnft contnilitH) by tho incandnacMtt lamp. W« aro mo 
aatMiliiiBwl to ibin. atid it ■• takan tor grantvd in anrli 
an aneonacious way. tbal w» do not nalin how mnnh 
avarytliing d«|Mod< oo tba naknr of thi aarboD iiicuri- 
tlMoant liuup. 

In vnj aarly dan. that b to uy fai thOMrlr atehtim. 
thmw wrrr a lew Kdiwn lamn at 100 valla, tnlb an 
r(KKivo«y too harrlbh) to niMitlon, Irat tha Main lamp 
eatue alone, nuidw for SO rolta, 1 tay laiMle for M volt ■ 
advlwdly ; I loi-aii tbal tba laakaiB tried to mnlii- Vi 
«ottbUiim,and prodaead laamt laMne frum lu i.> im 
foltiL If tbe laai|>* wan Mt nriirtit anouirh. you ran 
ilia«acjnalakterorpata«iialler pulley on tbe dyuu- 
BMi. rTlM bait lliai Miiaially riipped, but Vuik to not 
to tba pohil.) V«r abaat ftmr yeara, wbMn It a lan»; 
period 1n tbe da*alii|iiiiMit of aoob • nftdtr Rtvwini; 
liMluatry aa eleotitaal anylneatlng. |ha aHian af in 

i«r Iba Swan 
1 nhoold 
Tbcr- 



eandeMMot laBtni, or. In nalt tba laaljatB af Ibi 
laain, daraaj that tba al«yBaiMitit>»tB»w« twd 
balfmiiMto « wtMib VbM «ai w aHMal. 



. IMlb at that 

Una, bat alitt amn thw In lai** bulMta|Sia«« wan 
tee lonniiig for hitltiw l aaw an iaonDBOOiitaif tbeeu«i 
of tbe laalaa. 

AfaoDt W8, tbe 8wao tOO volt lamp caui« futo aar 
nwaaaelumay affair, witli lltilf l<»i|» of platinaiu at 
the sidaa. At Srat the lamp* wvre pretty bad, but 
tb«y Rradnally taB|m««d; aad UD traila, ar lu aoDi<- 
camM DO rnlTa. bnninin llin ■nafunliiMl pinaaiin ftti ali 
trloal Hipply. 

Aa town ibchtlDir from mitral •taUooa caroe into bf- 
IB^ tba lliuit of 100 roitu biKaune a aerloiu trou tilr, and 
tbaetrll WJ^ partly uiittt^ttcil by tbe una at xUr^ or 
even five wire nyKt'iuN. 1 niti^t point out tliat itie lu 
eaadoaoetit lamp AXitrruMw itjt tyranny in two wayn. it 
not only iu-iutn on a tow ]>i'*'M*ttr,4, hUi-'Ii as »ay nnil 
tbuM deinancU laiv^ |p*i|j» to fi^l it. ljul 11 in so Mrniii 
tiri) to rariatioiu of pr,>«hur« tliat tin? HyHtwm of ili« 
tribqtion ban to Im* arranto^l liv kiyv a prarlicAllv ucii 
fonu proMiirfl at tilt- tt r:i:ri.;,l rl,,- Inrtip. Tlir nL-c*-* 
•Ity for uniform pri'M^iin. pn'tnitily ^;.\(^ more truulil,*, 
and oo*t« uior<* ihtin tUi- lurr.' u-w preanuri*; and it 
would Iw ftiin|irr i.L> siici'ly m roltn with n tt'>o>i 
manflli of lK•^lIlif*^iLllt■ vaniilinn oi prauurn than dupply 
at *-!03 witti a » lt>- stimlj |nTvrnrji..;.f of varlfttion. 

Vuiti? lately Ihf itji*.\:i.;i'si'riit Jhiii|i mnkf rt. hrivt* pro- 
Jucf-.l tljiutni lmIUmI ;?<mi V'llt l.,]ntM., nii'l h*>i;ih luiike 
ttiom for .iVJ voh*- .Si>ih-ri' t". u iffunral leialeory on 



the iiart of Hupj^ly 
Kupply. The iiti.e- 
by tlwi coniiMnv i 
oompany lllte« th« 
mak4*r al*o 4<u>>s- 
rhanf«» inor,* for li; 

(•.ill^K'.Hriiit: 'h.- .-ri'il 
il».i.^v<((t iHttiJ', tin ini 

iinliiiiiriK liitl-. altj-ul 



iilnitilM to Jump to a 3IX> vnit 
■'■>u<iuiuer is therefore prcsartl 
I'UiK" over to WO volu. The 



I. Ji- lie 



1 tba kiBp 
taapa and 



Danta lanflar and thinner anil ninmier witboat ttiaa 
parMttavoar eonaaiiM'ni t Unfortunately ibe otmania' 
ar la tapidly lt«ltiik)( aaddaari] a» it i>. Tba tW voK B 
oaodle pow«e lamp doea not fAmm fain laoeh, and 
tlH> mi volt yoKiidle power Uunp luu in no way de- 
Nk)>i<^i hiiu . if iliv lamp la laada with two luo volt 
niaiueutA in H-ries, It eoiublDce tbe dUadrantagw nt 
both, without tbe advautae«e of the einatl nuidle 
power of either. But it addn »oiue further dl»adrani 
a(ea paeidiar to tbe bigiier prtnaure aliicii 1 have uut 
m Uu taaebad npoo, and tbat la that l^e bijiwr tbe 
preMia, tbaowiwIiBablaatlMiaaiatbRHvbfbaallniC 
dIaahMHt. «r wbataaar It la «alW. I naed only refer 
to tba ««l-klMtm aiJMlllMllt, in whirb a thini ler 

laiaal kaaahd lata ua tonp. A fraivaoomi'ter then 
abowaaatinwttadbiKaaraaBeoaniry iii»iil» the lamp. 
Tbla la BO doolit Intiaiately eaoiieet4>d «lth the life, or 
rather with the death, of the lamp. 

I bavedaalt with the qnnation »i hinh-preMure inran- 
daaaant iHopiataotBe lenitib, be,-auM> the miiij^rt i» 
reaUyelvllai iBIBertaoee. and ta too inueh iieKlei<ie<l. 
Uur tadlBlaal eelleitv*. and our te<rhiilcal |ire««. and 
teohnieal aoeietie* pay tl.r i^Ntte-t attenll'.Mi ti.> mtw' 
tiooMof a nereetit. or tuM in tl.t- cflifieiieies of dyuaiuoe 
and tratmonnem, an«l ^iv>- >.'<iod deal of attention 
to enj;ineii and iKtiler*. Thai iM^eau.^e t lierc in plenty 
of room for naleulatioitit in coij!o*rtii>ii with the*e »uh- 
iecto ; hut the inealHWeimt laiup, whiel) At prewnt 
noldi, tile whole career of the )iKlulii|{ induiitry in the 
little curl of flinuy r,^l tiot cartKin tlint ran Itanllr 
•.npiK»rt It* own w'etirht, reeeiree no Htcenilon at all. 
How innt-|i iltM'H TliM ;,^.-t.iK,* electrical ►-iiu n^^-r kiuiw 
about ii:i',in>lM«,M.|it • The only -i<i...i-i'1 r| 



alMtlaat way to i-tnri it i« to warm it up wltbanaM, 
ar bittter. with a muali >pirit lamp. Htidli a Itiurr^ 
thla la not oulv very chea|. an tncanb tm om 
very eoonomicul in niuuiuK. The life of nidi, ivoniu 
at an eOaieaey u( I of a eaadle an watt, laalndlae £ 

mMtanoe, to idiaady aawa tba* in haaia to taaiUBS 
ineoa, If tiie tTamat laap B <l lla u» aa la ttaiA iTSf 
Drat few yeara vl ita eztotanaa aa tha aarban linn du 
betweao 1880 and tIMt, it will aooo be made ao wHI ihu 
the rode )a»t a llfetliue, When tbe rod ii worn <i«t; 
new rod with Ita wire mntinM Ik all tliai la nnbod 
Tba wlwie lamp to not throw n awav at ali. 

Tbe tnelbod of ItghllDK 1 have draeribail, tboMrti « 
way be aaed in numyaaaaa. aoch aa lai|i« pnhiit roaui. 
In really a aavaaatnoda i)(i||nttion, at only fn <tt«liir 
' 'Ihad aoianMdWaa,8Mib aa na aad tohin. 



treateil in I lie 
money in tow ii 
t ion in the dyn'>i:i< 
the average el<H ' r 
CAt>lee. 

S«i far I have only ilihi'imMvi tlie ii 
the arc lamp hii> ul-r to k«- ^-i 'i.^hltTi 
innrh atMint rhi ar^- l.oii; Jiii-I iiov. 
more when the ><*riivr lititi|> l- i-h.; 
orilhiary arc !• Iinote*! in i^o-nsirt. 
irieludlDK Ilw eertew re«lM(ini>'- ii-r 
iiiK, The inol(e,ed are l» a ii'-v, >l 
U more witiHf«^r<>ry a« reu-nnl, (>^^*^^ 
eonnuiuitliKti cf ■'.irl>'"it. 

The laiuii 1 .l.-M-nw- to r.ii.-lil if 
I'mf. WjilIluT Nerij>t. M th'- r:iiv. i 
TliM'it'h Ik- in A v'Minj num. Pro; 
alri-Juiy ko-mn t . till iiio^hirn t-li.T 
antti«,rtly njui on^oiM^ fbllAer In tl. 
eliemUtry. It in iiiiohmu ■ l'<rH ihuti 
Itt tlfce top of one tre,' r.» Jiitiip r.. rh- 

N^-rnft"*, lilif Ttli«-' U'r-N,! iitvvt.fi.i 

..nrnil*. lu- wi.Mi it is llr|.lt■r^I.M.l, 



;he ealde .Vl.i.iit .lalf III 
i-M in ll.f rabi'-, a ruiTe fruc 
niKrforiiirri tia-iuwUeii ; tM> 
ihi-rr known iii^lhliji; about 



i'ftnile,.eoht U 
.1 1 will no 

■ w 1. 1 a.li! li: tie 
..! »,!h i! The 
.1 nUuil Viiits. 
—-.nrv Tit rt"..'iilAl 
•>.'lo|iriieiil. vihii-li 
ire utt'l II !« retcixriln 



at 



liivctit: 
.iry ,-,r lir.ltin,;.'!. 
Neru.' - liivlijf IK 
a. 11 i..„.lllil! 
I ..r (.liii.|rnl 
MliM liivs .'IiiiiIk-I 
ti.|. of iii,..th,-r, 
M. is el'Tef.lintflv 
The .HI.-i,M-y of 



with uiielvllh 

Tl >e aiaall lampa and Ilia mpo of aadlBm ita* ar* n 
prafilee atartad bgra hMttsf mlataaaa. Thiaii n 
ranged oloae lolheiDd,aBtlmilMMtalL Aiamiis 
tlte rod [a hot enonch ta Billdoa^ Mi BBHrnu «nrl,. , 
tiny eut oat In the MldtlBliaa ahcatt. In huyi- l>ti|„ 
tbe heatiuR ayrlcia to a littto Biani atoborale. m i u i> 
Ktiktance arianfrauMnt to amuigad aa a mrf ui ||,,^| 
whirli eoveni tlte rod. Aa aooo aa tlM rml coirji>ri. 
nut only to the reel'tance eireuil hrokni. but tba tin- 
tro-iuai(oet lift* tlie little hood elMtr nir t)i« nuL liai 
tlieae lonaa, tlte rod and tte inonntine are ra|ih(aibb 
wlihoot Interfering witli the reel of the Ibidix 

We luive DOW to euiiflhler the part the Xeiiut liapi* 
probably Kobi|f to play in the near future. 

('^nnjMtml with the Binall iuciandmeent latniiK, a» y^; 
deal with A material nf niueh biKlM*r ii(iecitir rfalitanr*. 
It iM eauy to Klve tioth Nniall lifcbts and high prewQiw 
The »i«e*t»on of lif^htti^r ia exceedinfflr liHnorlai.v 
Ihooitll It ajipi 'in- tritlll.i; at tllut >JKht. I ~ ;il.- „ 
aecuMomed to l.»iiip- lit-m.: riirno,) rin rrMin li.- i,r 
witliout any further tniul*!*-. that Iti»-y uj.l i:«'Ii<^*It 
object to haviiii; to liirht tli>'i:i wiili malehea iir*|iir' 
^allipa, but there are maiiv raitev ih which it vi.i > 
quite *att*fAetorT to have oi.f lauip with mi Aiitiwiniit 
liijlt'er t.i ►liriw \ oii the way into the room, ttkerwft^ 
III,: li^'ljt,'.! w.rfi iiiAlfiii-t. <hr a spirit tiuup a* iiie^rl. 
Thfre villi l>w, liiiWi'Vfr. a eriliMilerable opeliinc ff»r the 
I'lii'ilti sirijili jHiWcr, Ihk'Ii fttli-ltilu-y lamp . ali.l ' - -In 
ailvaoTatre «s to liirliMnt; •'■ ^itnill lu siioh I'n'.t-s v ri^^. 
resIrtilnMltn. <*li II rcll^-, lintel", rnllWAV At.,t "lO!, ili&a in 
^lll^rl 111 ni'wt [niMic room- 

I .iiiini;^ now to the next ^i^e, lliar i- to "ny. lamp*'.] 
JO to 'JIMI i-iUfUe ]Miwrr, ,\nd evt-u Sluail iaill|N( in wto^ 
It I* wortl) while t>i hni'r autotnatle iftnitloa, tlie &nt 
rii't t'f nU'-h liinipft wiil ttr- higher than tl>e fint cofl 't 
liii-',iMi-'*i-"f-rs L'lt a> tlte n>n ftaelf haa alon* to hi* r, 
pliu'eil "ii,s' I- u matter of very alight injportiir.o' Tbi* 
• i/fitf >^MiHr i;.,,;p Imn. furtliVr, evary t^iai . I ijin- 

plelely iiilt-'il ir Itie carbon llM>an«h'»i'eiif rn f !lit«Of*ill 



i tetter wi- 
ll 



clieapiieN,. an to reiiewala, hltciier ■ ill 
oreil lifrht. and perha|n Uiure e,4)i> 

ttnee the Neriwt lamp beeomea n" ^eu-'ntl lliat ,}rfi>lin 
of di,trthotion are laid out to aijit it. inatcwil ut t^ixiit 
I he iv,Tl^-t]i Lamp, tlie etarbim bimp la prartioally ""it 
of the rnnninfT-" It niuwt lie remrmberwl that Ite 
N'emat can compete with tl'.e earljou liliiri-i-iit ii; aliy 
|iret»*lire that fulth ttie f^Uilnent. tint th'^ -N'-ri;--l iwj|' 
eaii ea»(ly (fo rtubt wit of the deoth or tlw flUmaataiiil 
have tlie hiielier pre<«iire to ii«elf. It miiat baaiaMa- 
liereil that at preaeiit the coat of catd«e In aayilMat 
diKtribntiou ia an exeeediturly lanse item. 

Tumint- now to the large latu(M. they ouoiprte »iih 
tlie are lamp in efllcieney. t>f courae tlic eflloleliry >' 
ntplace tba are lamp ia nut a verv delioite qnaxitity. Tbr txn 
die-power to iteneraily tietannined by multiplyitiuite 
carrent by two and adding leraa at diaereiioo. Aii I 
ran aay to that, howevar luiMiy xeroa Die good uatnrr 
ot the maker may anpply. a Nermt lamp ukinu i ^> 
tame power irlrea a better llcht. Whan carefully nr 



till iiir.iiiiliHffiir l_H>l\,:\,H far;,-'* r.iiliati 
ntliipl) oil the telU(ierulure. Tli-- ffT. 
eantleaeenl lamp, for iiutanee, il-'[ii'i.ii> no tin- tt-iii 

Iwrature of liie ftlaiumit only, j-r-ii-iil.-il tiit-rt- is i n 
<!«» i,y convei'tifin Th*- eartto^i -aiI: ntiC Atalat a*llf- 
(Iriently hif,'h Ii-Iiipfral iir-- .-.] ti-i-.iil ly a* In aildltlon to 
itH I'lW arteieifte rt- -i .1 uii. . ■ rii- li'nhi. ii: liAa t<» Ite lollK 
aJld alaaider lonl th«« wt-Mk \m-*i«i. ttterwfnre. eliosr 
I, iiiaterijai tii.,r w-r.il,: .lui.il ljii.fli..t -t'tu|t»<mtilree than 
earlion. ami tii» luiitt rml i.ns lit.- iiii-i.|,.nlu| mlvautalte 
that itji apee-iAe rftiiMtanc,' I* ao hi^li that atronit n^U 
ran he umhI for lil*rh pre— urea lli«tfiii| uf thin Ala 
iiieiit*- The moat refriu't^try inateriaU 30 far tiaeil in 
hlChtiiiie are xiri'onia, whieh bii.« t»e<*n n-^cd t 
liltie in the lillieiiuht. and the oxidea or ao ealleil rare 
eanliK. in the Wel^haeh inantlea. I am aware, oif 
cvjurae. that many p<<i>pie aiippoae that the Welahaeh 
luantie is n4»t very* hot, trr-atinf; It aa If It were ul a 

teim>,Tatun', ff»r In^tanrtft, Itelow tile llielllhif |Kiint of . „. ..„ . 

platinum. Thn light emitted la aupiaterd to be due to ' raiitreii on photauMter, the are may be better Ic 
aoma apeeial power of telt^-etlve euiiwiiuu due u> the dirvetioiia. bat a lot Of IlKbt RlvaB in dirwtion* tlal 
nihlaa emptoved I have hud a ttooil deal to do with you du not want la not the aame aa tbe aajue l:<lii di- 
incandeacent uaa mautlt-i and I Biul no raaaon to aup- tribnted with a aniform aplterieal emiaioD. Thr arr 
mee tliere la any iiuitn- t-d.-ei of tbto aort KOiUff on ' 
The |iarl uf the llaiiie uli,-re tiie mantlaa bans fuaen 
platinum wire enaily. and very- few rikaterlatoeao aland 
the lemlwralure without fualnff or volatilllilijE- l.itue 
and nutnv other oxi<lea volatilise alowly from tlie 
luantiea. I da not oiean that thewaotlea are above the 
IxdhnB point of Ihne: I have aonie idea of ita meliiiiK 
point, aa I have nuwle a few puuoda of uielteil hme and 
run II out on tbe lloor to loo* at iu The Weiahaeh 
llulntle^ whtoh a» DOW ehlMI|r thaala, are at a tein 
itvrature near Ibelr aalleidng pdlBliand in tlw utak- 
Inic are raiaed to a laaiparatiniwi^ wilUb 
aofte 



itbtybagio to 



vtit. aa the hventiaa ia too yuuns, and taa Mtlettar 
hae baen aval bible to BMka niMh oartalB Vflf^* 
that dirention. Kaaottl art pnmbMbb, bat it tobad 



i:i:(i-.rt.'ii!;'t' -if 'It.. :ii<m;i 

n.i':il till.* r 1 i'k I .-xl-a 

it lintiit. UM fttt rotfurxl* pres 
Mur>-. It ii'-ei) t-t iiaiuper 11, by Ita coat. It lllllit-!) U5 na to 
VAr:iitinii .il r-re-Mure, ami it tlliilt.^ na very ^erio^^ly 
liy Its iiifllieielicy. Vet, in «p)!e of the«e. the carbon 
i:i-'at,i]e5*?ent lamp ha* iiiinii (,f!n-Tr-:illi n.i mivanct! in 
IKlr-t-ii yeara. lit f<Mir». m.-i.. ili iiiil i'iiipriv«-nient in 
maniifaeture ha*, taken p^iuv. i»nti thia ha* leii to better ' 
nualitvand ifrejiter iinlformitv— hence cheapnea* ; ttiit , 
ther,- haw |,e4Mi no radical itnpruveinent. The Juini, 
to -Jia) v. lit" froi.i ll»' .-r l'„r.i W to U.O. did not de|telid 1 
on any korr ;f r iilli-ii iiiijit'ivt-mi i,'. -.n the lni!Alldet. , 
cent laili!> : ■aus i-i.t-Iv tin- n"ii;t .it .i,.ia|l improve- j 
lMelif». t!i,<l,iiit; ir pn-s;Vil,- |u proittlmi lonu. Ililii nia ; 
in< lit- ' Tiit-r rltji,.;^ ii.-ii.i.- iiplal. It t^v t't •^i- that 
III! litii:Iliiii ni.nL. iils i:ii;t.t he «-i-aHer. ' if the car 
iMiu liaa the «auie apeeille reaiatano<>, tlie relation iw ' 
twern paaaanre and lenirth to 1S=L«. and K=I>'. Ill 
tne niamanta arc flaplie^l, tbe proimrtions will be atiU 
More i-itrenie Thf .|ti,~ii,,„ lit hitrii |irei.t>nre hk-ht 

«awei,, I.,,,,... :. -1,,,. (I,,,,, „,,„ „,. ,1 , :ii.i 



Neruat takaa blgbly rafmatory otMaaaahla 

It doea not aaem proBitoioi; beeanaa aaeh ozldaa an 
nutorioiialy good Inaulator*. But aui!b inaalaton ain 
elcctrolytea when hot. Xeniat, thrrefore, bcata the 
nato to loafce tbem eondaol, and than bcata them alre- 
trlcally, praaarvlDi; a tctapamtBtn whtoh la within tbe 
liinlta that tbe material aaa bear wiihoot aofteoln«. 
TbliaMamlbatbaoan take the moat refrartory htwllce 
"UIIMM by tha whole nwi* nf ehemi<»l rewarch. nod 
canlwill tMH toatcaupenatnr* almrt of their auftenlOR 
point, aad ean tbnaRet an effielencv iiukitomi to work- 
«r* on the ineandaerem hiiiip, Hiich elllelenejr alio 
nieana whitenaaa of ItKht. au Iuuk aa the eWaiaiiay to not 
too high. Tha* tba fliatcral tfaaaccbbalBcatalaBt- 
p.'rntureor bollliicfliirbaB.cifaaaligitlbatIina^aa» 
autly bine. 

Tlie material la w^irited up into little white rods, 
Kach rod ia mounted on two platinum <i ire<i,a little lainp ia puhliabixl in tbaaanMt laanaat 

lili*ite lilmle of rcfrnetory oxidea lielti>j applied to the Kit: .\mkkii-,xn ] 

joiiita. Tlie little rod with itt. two wirfti Itt then ntoiint- , 

eillu a Imlder which lit* ordinary elev-lric liclit tlttiinL-i. 
Aa the roila fall in real.*tftne„ niy tit.- irtitpt'nitttr,. in 



lam pa ahown beiw will sive tbe andieiioe a iteod Idraot 
the relative vmloea. The Mamet i^vaa aphwaaat.aul 
of oonraea perfeetly eteady, lliht. Uoiuiog totM. 
the Nemat will ba very rnaeb anaapar In flnteoM. M 
eitoraioualy obeapar In malntaoaaea, It alio fata qaw 
away from the are aa to preaaaraa ; tbara b no maawi 
for laatance. In tuaklna uufe lamBa to warfc taEaialM 
at goo vulla ami bv udntt dooble toda at LOWnbi. 
Thia pula all entirely nawdevalopincntaf alaetrtoSgfcl' 
iuB iu the liauda of tbe engineer. 

Tlieni is une (xilnt I have aiidd little about yet Tb? 
to r a nri aa e ant lamp which to atill witb na gims trmiMr 
sol only bacaaaeof tba h>w piaa aai aHarada. bat alai 
biaaaaa It daataada tbat tba pNaaora ahaU tobl" 
mUtm. It mmm aiilti lUMlbla that tha Manat Umo 
tuf ha indttaaWMl & laatli CMatcr variaiiga 
nt tbaa iha lifBent. n Tbto piaaaa tiat. « 

la dlfferetiee in tbe daaMMal < 
I da not like to aay 1 



not to be aaogoine. 
It to dineuU to dlaeaaaaa lawntloD like thla «i 
earriad away by eathtMlaanL I f«rl, tiuee"^ 




creaaea. after the manner of 
current priMliieea a dt-creii;-'- nf res|-- ;ir..-i- This 
to i;ivir aonie ln«.tal>ility iti riim.un; -11 ji.i'itlliH mi . 
eireuita. Thla limtaliiiity i- citrrected, a» 111 m iri 
whii^h ha»t anaUvoUN propertiea, due I-. i ili: 
eailw, hy a aeries re-islatiee. The Neri st r i.l :iii. 
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I1-- Il 111 1 i I ,il - 1. .lit 
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.r ti--.tfi,ts ii.vuli.l Tli. 
i tVii,*, tni' pa^filts <»TI- Vn 

..-in worked aciMirdini: 
iioi iMleitt law- The i;ti 
tli--\t even if the (tat 

irtn'lliil. it wnulil h 
I. nvi il.u- til the 



itf H. niiattv, has pnidiniwd Ih" d^ 

lit!, ili-i- uriiifc- iheTwIa polvpliaf 
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k-tlt UP nf 



* I'lTM (Ml li«l«c« i«« »MWr «< ana, t^aary a iUM. 



i lUall, fui Uie rod la au tuaulalw wbcu culi Tlw tl«t iu Uvrmany, 



l%t Raicbarericht, 

rifi-iu <.t till- HiWiT I'l 

.. -iewinir the M« 

il-U thn; tm- p«5»'!it» <»Ti- vniil ow.tii: to tlielrwit iia»| 
h.- r-ti'iiri-i.ifiit* ot taa 
-1 pt,-K ni. In My- ha"* 
had lit^Mi »u,t»il>e>l «a 
.,vc t>i-.-:i. iifiertlielew, inra» 
th.it the inifiitlnn w»» imta* 
ic^rrihe-t in tlic lienuAii fHxleiit fpecllVrutloa, 
he ,\i:i. rii*an patent apeeiflrat inil f* dear. It 
Ini.l t:L.« The Klaetrieal Kiitiiveer, of .taw 
Helioa (Company, of Colv|{tMi, who «o- 
(lateuta in Oaimanr. wHI no wafM' a^ 
which U bH bMMght afBlBit afaanlpa'- 



wi:t'rt-iis liie 
-.iri.li-r-lni. 
Vi:-tk, til It tl 
•nil the T.-lii 
-t tl,. 
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ON8 FUOU ONlTBDiTATlM 

UtCUsaUon of Puir >:<!iim RMida«L— Thp followfnfT «x 

trmrtji nri* lakfiia (n ui /* li-lit-r fn»i« Consul Vmi Mnr^n. 
of Ni '.iir,n3 (KtUiImt j-i, u> li b^rir.' iMr-tnih'Mi.i Mriii uf 

Mr, M**i m.iirhM-m. Vnlttnt NC*t«t coii»ul iil Has 
nutn. ^Ul» rvp<irre<t th« litv«fit>on of u tuixture known 
AM " vcJniu" w tiich U iDauufucluriHl frau iH'troletirii 
rcfiif^*, ri5f!i.<« of utiituul grtnae or UilJow ur any ottu>r 
fn'.t'. .Ill - tiui."f, uijJ (Kxla ly«. TIil" last nuiukirr of Ttm 
Hrii - li ' i:!" liar Jountal ccHuidtrnt tbn mattitr of wivh 
iuipi irtaiirT> that ;t naJls upon ito (wtminlAr of!lc«nt t4) 

The Unit*'"! SrAt4>i, ouiftit to Hnt-.vo.fully cuuipfU- in 
tfw iikantifm-'tiir*' of rhi«. jir-wlurt, In iIuh t.t*«-ttMn of 

FrHll'->*. tlinr-ri^ ari- K.' . I r:il i linf? uf inlf nrr ■ i 1 1 

wlurh ;\rv nt jirf.-n' ■i-.l.--- luit •«» liich, wilti t:i ■ ;i i : 

of ■■ vt*)iii\." fon i| rr,.'»-i-:..r i, Munr oo«l ialo briqurtCi'ti 

|HMflL'Tl^jIl^' c^un: [ii,>l uit- tltilkiug ttlWm<i q> » high 

C()jit» frnni |tf.[>'> ti> ^-t.^-J piT ton. 

Bjr«maB Reg^iiAtioiu RA^uding Caltad 8<«t«« FrnlL — 

tinder .I.HtP or n^nilK-r ^(1. l^t^H, CuM^itil lArtjfw, of 
Br^-iurii, saVH : Ttu' v^-rv j;iN»l rr-ullw'_if tht- rff;ulati'i[i 
rwriili) pa^?^l hy ll»t? Hrrtiifii wtiatf. R*i.'Ilr■liIi^; Aiiif 
ricaii (rv«u fruiU auU live {}laut». which I uii%i|>- th^ 
ttubjrct of my report of November 3. l!<»H, jdri* Jtlr. tkily 
most prn^ptiblt*. A shipiurnt of 300 Imrr-U of Aiiteh- 
rnn a|>pl(<]i and 3 barntU of AninrlrAn fii-itrn f«rrlvt*<l at 
Hrriiit-rhAV<iii a »Jii>rt tiinit a^n, arnt thf i-iitirf m^ti fi.r 
insiwTtniu th;* nhtpui«nt hy an fxiK-rt Hitiu'ii,ft*)! fi> 
innrkw iM>>t oir.r.i Ttnti i*tiiHiM ijf ciio-niriuriiii; : 

nwHH to inir "It'iiU-n* in Tronh fr>iilM Thev alicuM. how ; 
»^Wr, flfrrcibt* tljt? ii>"i-t hcr'i|nil"i'in cnrr :ri fii.t.-utiii|f 

Oflxlmk, atid aliiu Doti« but tti« v«r>' bc«t ipuods. Th^irv 
to iMt * rta— nil for ABMraaa appIm and p^arx 
Imm ttat llMf thMM «»nnMiid Nood prM. 

^ BxUbttion of ZUftctxlcal AppUanc** Id Brusi«U.— 

I'riiJtT d*te of January "^'i, V'Hirit.nl Kiin*e\*'it. of Hrua 
>.f|>, *;nH Ar a tn^vrlnir h^-l-l IftiiiiMrv >i bv rl).- Hrl ' 
Ifi^n, S-s-.M . ..r Kl^- ■■rl.-u,:i. ■ Mr HjU'.I" i.\....H,.t. N... LVi ■ 
KiJ> M. .i"UM. Hr'i-.' - ii-.'H|.!,.;itl. it w,ks d^-idr.I to' 
oji*'!,, -Lf j" ir-iU( 'U ■ 'f ttli ffortrt nf <'lri'trifa] iippliAniTx ' 
»f triii-ablr (o duiu'-siic u.wm. Tin* <*xfto^it;^■n wiM r>.' 
hel-i iii'it Slav in Xliv tirw [Vi-it and N'l^-fjraph ofttct*. ; 
Piftan dc ia Uouuaut, HruM<-l«. [t i> tin- piirrM.-^- m( 
thp norl^ty to makif a miuplrtt- f\hilnrioii of rhn- vaH- 
oud Mdp* to whieh •Ipctrirtry ihav hv' app[i».cj in lUfi 
hniu«hnM. B^nldMH applhirti>^ for iltmi. riatln^; pur- 
(.po***, ther* will alw> (» *xhib|f<sj >.iitull ti;otMt> f-ir 
o|»erallnK dumb wallers. clt-Anlnu nijd poliM*iihn ^h':^.^•«. 
bt-Jititiu HitehftiH. WMiltine "tov^'H. bur Iipkiiii- and balh 
lufj-1. (•IiM.'tric twai»ot»<. in'tjN. lii lUn-^Uo ti'li-plintifls ; 

iti fact, all appliaiiofs opt-raitHl b>' ♦•Ic^Tricily, with a 
view tu the total auf^remon of tlwi unv of ooal for 4lci- 



SOOd ODpOltUDltiM 

lance oraeci bav« reeently Omd pi 
fftetoran, and if tlif^y ^ive aax waist k»n 



fai DMWBfc^Tbls market often 
for Aiii«rieau». CofDparatlfely 
reeently be«D ptaoed wiUi vur loanu- 

. tlicv (0ve ti«Xt»faistk»n. Atui^ricau ma- 

cbioarjraiid tooln will fitjd rrady "at** in th" liuiploiu. 
Ootil now, Lbe (imuauM luiv« cutilrullnl the luarkeU 
Tbeir priwa area trifle lower ibau ouni, but lbe *u[>rri 
oritr of Anirriun goods is afikimwIrdpKl. 

Tnftro t« a inarknt hi*rc for enetar lathcn, drilling and 
boHnir machinm; millinfr. plajiinfr, and Nliamncr nia 
ebin«K( - ftMtlnir iiuu^hiiuui. boring mui tummK luiiU. 
radial drfllliitf ina^hliuw, ukacbln^N for tuukinff »o-r«w». 
uiiiiebititf and f>h«uinc machinery, tcriudm^tmul [xdish- 
iiincbitiea, boU cutu<r». and Atu^rk'iui hhjIh of all 
kiudi- 

Tlir largest shipbilildtfrs hvff, wlio foruierly tof>k 
thi-ir ftUpplies from Heotlaud. havr rroeutly pbuMM] 
ortj(>r« for plftt^w, anslos, et<--. ikn yrr'A as the irrrntrr 
pHft of thi*ir fonringa for aiaitbv purpa*aa, with AhmH 
I, and If tntm IrM orwv« mm fiAWMtory. an 
" Oontnl 



can Anns, 



lutportAQt inarM wIN ta Brinrt ^ Jwlw 

at <_Vi(*?n!ift4^n. 

Co:i3ul Hjilfft'-a.^t. r,t Blniilritrbiini. Kntjtivttl. ftf*o iiotr« 
ftl a latiT date the rrrsdt' [xih- i I 'i I if i of llemiiark, .lud 
hi* ipio'c^ The Ivoudoii Uaily Mit:L in wliii-li il h ^InU•d 
that ^.pi'tii'Vi w.trtli uf bu'iiti«'-« may Myuri>l by 
En^-I) -:' il D-i v ,im thi! iJaur** art* ainiuuB uut Ij i buy Ir-nu 
iT^i II uiv N ir Fn^liiih (inns will out odai^t tbamselvm 

' I rr<, uirciitontii. Thli toUw oU, sM «(oty of 

bill'.! .- I v.^v^m on the pMt«r BngliiM. Md htrr is 
Aueriea> opportunity. 



10, MNi Ittaa 
artlflis oo ihm nmnnfmakm of baih^ aflar Bbowint to 
what «xt«nt wira nath hava baao mbititatMl for mi 
uaitav Th9 Itrltlth Iron and Ooal TnidMi Bavlfwiajni 

ibat "Oirur^ pablUhad from tim* to tlina mak* Jt 
clear that tb« Uotbed Statw thraatems Rnropo witb 
acrious cjoinpetttkMi Id tbo nail trad«, d««pit« tb« foot 
that It ia a highly flalahad product as iruuwc^rlu pro- 
dncta Ro, and involfM the anploymtfut of a lari;« 
ammini of skilled labor. Al the avenure wbolnale 
price of |1.0A per kef? of 1O0 pounds, the Unit4Ml Statn 

r-ears to brpm|>ar(Ml to null cut nails at worka for 
ut or about i^i MiM. pnr ton— little niom than the 
Hnri«h priiv for slwl raila This, njorwver.** Thf 
Kr\i»w. it. not the price for eitK»rt p«r|>o*ft^ »'i>i.»'. 
but thf nvrmifi?" AtiiertoaJt prlc* for all purp»iw< for a 
whr>li' virar. \V'e havt- urvir tteard of aiiy [triw ap 
prr.a<*hfnt; thin fiKiirc twin;: 'iiiut-fHl In Kurnfic. Rriti.th 
nail ui4«ufiictur«'n< w-tuld i'e likeljr to find it worth 
their vbiln to n.^, . r'.iui. how it i» d«ML Ooaipa^iUgr 
with th« p«ynu nt f -.11 hit^hcir IvagBOf OOn* 
mou to all AiDprioan iruluNtnes/' 

Aa fc dlMm il Opaaiag! Onaklafof Oopra.— mie ocoa- 
loftiM PhlUpphw lalandt bytlw Umt«d StatM 
jia the poasiMUtir of a tranafar Co tba (luitod 
lof an industry wliMl !■ no>iralnoit«i«liiaiv«i|y 

Md to the city of MaiMWlM. Tlia amlilBc of ol«- 

MEliHMM •MdaaodoocoMUriiifcr tbt «itiMtla»of tb« 
Ml thoy oonutn. bai ior way yi a n alfvo aBptoy- 

KtooiMollt In thii MBBlMtmar flMBipM tothis 
«lty la workt-wfaliiapniattDn Cor tbBli2lB& laaM>r« 
iMDt ilati^ thft Anmma mUmtmii od hao to a 
■mi* vstant replaood tbo eonor ooooanat oO, at tba 
■■BC ttoDO ooTorily crippling tfaa MadHmublnff duIooh, 
A aoap OMoalMlwar mSinm mm tbat tlMaonanoll 



CHiiii"(. jii>we%'L'r. t'utiPt'Iy ^upplunt th** oH'uHiiitr oil, 
as thv f*.<nuer if iimm! aH-JHi**. jtriMjun?* a mtnyt t*Mi noft 
tu be afH.'CTilabh* l*t ■.-■jiuiiJiTL-r- ; and ibr latter, if liri 
inixnd witli nottuu or pcaiitit oii, maxeN a •^jap ik.'> iti'-icii 
too ban!, 1 aiu itil-iriiH-t] 'JiAt a tu^xlur** •>! hfki-u 
half /tilt) half ].r.H!ui*»-* rln- iM-*i n-viitcs, and that the 
fi^ilurc of .V)iHH.-ii|^> iiiui.ufKt-tiirfr> lo innintiiin t tieix- 
pnjif-'rnoii> ftH" Uh'ji fi.iN.^*»-.] t.y a -liHiinct fallmirnCT \\t 
tlieqim}ii> ..f -oii t. riinioii* hran'^l- of Miir>t'i.t«<» M^np-. 

The copra < r f^wnadur'" ^■^u■>hr'l in Man-eill.-- fo>in- 
uUnost eicla?j*ely frnm the I'h h i piuin' l->[aii>!-'. In tint 
year 1807. the inii^ori-' iiiunitite«.l lo ^.v. i^' iiirtnu quin 
tals,* ill additaou to wiiicli ;il/til i 'iji'lrK- .luinlal-* wcrt* 
imijorled fmru the Krmx-h ri-loni.".. 'rh<* LiL'h'--<! pri<w 
im:d At Mar>rir.-s .!iir n^; I "M , n AtVyiao,! :iir IciWMt 
Jl*. ThP liiil:- lull Ir ;i tl..' .'iii.i he on tht- 

vrmitid 'ttttt! II >■ ;i>tfil Nri>4ll ^-^-pariitei fmni the Kernel 
Milil' It;.- Jill' kenifl ap[M*aT> to |o».e uoue of 
ii-r'iii .| luil i : I- - MiutiK'h i>eriiiitred to remain on lb#- 
gry^un-l f',>r a year i t uutre. Wjieii a favoraHle oppor- 
tunity occura. the co[ir.t I* v;at hiTi'd. ^tuiiij'fd into Mune 
small ooastinfc boat, a:uJ ev» ii:iii»:lv n-ai-h.-* Maraf-il'i-*: 
At th<t |)re#«>nt thu^, the prK^e )»• uiteertain mni niiiioiiii 
double the .i.v. r.*K*'' flfi'»re, t>e<^all•>e of a enniplete#ii»peii 
»ion of Hrf itai> iriiiii Manila, On JanUiiry II the t«>in) 
Mock of i^ira In the dockit and wart* boi'i«i<« wa^ only 
j,->30 t|uintuK and the fear now prevnlls that the 
troubl«« auM>ue the natives will previMit the ship- 
ment of any eunsiderabic quantity for nome lime to 
eome. 

Tbo assurnnr^n that me«nK of connniinloatlon be- 
twi^n the Phllinpine4 and tJlie I'nlt*^! St«t»** will wton l»e 
<fsttablUt>ed will loake It appeiar eaiKV for Ainericun cap- 
ital to bafid and otM^rate erushin^ milt?: and, with 
iX>tt«n od in uultutiteil qiuuilUfiai to draw upon, Ute 
tuauufacturem of Miap wiH bft In pOMMMlon «r nMWofi- 
aJ rAKHirws for carryiniriKn tboir hlWlnOM.— Bobort P. 
^''kinurr. Consul. MimriMM. 

CoajpTMi for Oomm»rcial Instructicn io Vealce Th'- 
Di'Iiartiix'iit hav n-^ived a note frtwii the Italian eiw- 
tin»*y. d*t4Ml Wa'.hintrt)^*), Jannary ISI, IHW*. tran*mlt- 
tirig the re»fiilnti->(i* for IIh* OUDffrem, which will be 
oiM'iie*! May -1. It^. iij Venice. The retrulatiuns pre- 
Hent>»^ that all periHMfcs making: applnarinn to the om- 
luirtee of ambujretiieut« before Uan h l^^, and pay 
iiij; the cuutribiitiun fet* of 10 lir** ifl.SQ) to tbe treasurer. 
Mr. Aleimndro lierti {Fuonari ralorei, will become 
active mmnhRrs of the oonftroas and witl have th^ ntiht 
to all c»f its publicAtions. The prafcrHuniie of fubJtH'b^ 
to be disruMHMl wiU he decided by tneeieciitlveoouneM 
of the nnmniiit<»e of arrantreinefita, and will be c<)Qiiuu- 
n^rar^<1 to all the iiM>utt)en4 at leiLAt four iimfitba before 
tile I'tH^niDK^ of the (ituifrem. The coniuiittee of nr* 
nu;i|£^ui«*nt« will retvire sUKtnwtitHM ou the pro|;rauitoe 
up to twonUMitbti before llie opening of the cougTesiiL 
Autbori afa rtHJUMted to indicate lujy refonuN whieb 
luiglit be bitnxluood iu oounnereiai in^itruction. Mitiii- 
boc* ««i •pank in Italian, Frendi. Baglwb, and (t»r 
wig*^ fc i i hin|w^ «r tha M Pm wfll aasiAt 

Amsricsn Oocxls In Maoich.— Cotistil I'terie writeo 
froui Mtiiilch. orrol.cr '^M. IMIK ; There is a lartce buii 
n**** in lbe nmriuf(w*luriuir oenlem <vf (ieruiany in imn 
pipe**, tlMnnip^ of ull ^iiiiih. valv.-H. and -i ik*.'i*''-"- - ip 
plien in ipeiieral. A reprehentative of n numWr of 
American manufacturers of llu* above articles now 
traveliufc iu Kuru|)c reports lanre kales in Munich and 
i»evcral other Herman citir*. The American uM-thods 
which have protioood hundrtKlsof very sncceasful salt^ 
men in tite Uniteil States will fail In Knrope, wt^uTe 
bosinfWM is far more melhodl<^al and acc«M to l>uy»^r>' 
much more dffHcnlt. Kv far the bevt plan I* to make 
HHcatfementA With the fiuver aliead of time. Thin in 
UHUally ea»y to do. Onue the buver is reached, the 
salesman has only to sink his anil bis firm's identity, 
and admit that the buy«r " kmiws it all." If these 
poLbtii are rarefullir watebed. tbe actual uUi of cirodx 
ia not diOlenlc Crtdilo «i« not m oaw w y. Hour 
that deuMlA lOM — dMiwMfc m tte frr•^H1 
nw>ority«T« wHBnir to pay «Mta, If lDdiMnnit« are 
olTered- 

Ijetter? and oireulars from American mauufarlurent 
^eeiu (o be increaslnu; at this coosnlale ever>' day. 
which shows a dispaaTUon on tbe part of American 
bueiiieiM bouses to find a laarkat for tbeir ewHiu in 
couttuentai Enropa. Mnilioh to hioraauofr in |Mknuta- 
tioo rery rapidly, bnvtoc «l tb*praeoa» time 4aQ.i>xt 
ilkhabUanta U WMW toot n Ikrw «bM» llald for an en 
t«rpri«ior Aaiorlom ■iiiillHiiiM. I tidnk tbore U a 
oood nwrkM In ■untfcHit (linnMV frv booliAnd sho««. 
l a b o ff to Tkig iBiiWMiy oC nB nhdi. nndckiin, iiar- 
tioQlirly roeklnc ehalrt. 1 linva not mm ana of the 



' foreMC^'n oliKt4ii'l*-, mid to avohl tlrmir tho aninuiU. 
li. H. f'oottul Ji'h»t«tM, t»f Wnlrr. *«Tit >% PP-jinrt of 
tlie IriaN. hui .-im il;-* plM^^K were ..f ti.Triiitn in-ike. they 
ijee^l iiv.l r-nii-erti i.i" li-re. Tri.v;* .if [t.-it'ir«- are 

<- ;u<lau1ilT iM-iUff hel<l abroad, and Americiiu luaiiu- 
faoi iren abunld Ij* able to ootupeta. 

VaIim of Fmwptaol In PttHag Ovdwi,— C'ontiiil Hal- 
Htwui wrliM from Blradnicbaai. Jannary u, IMWO : A 
liondnn ee«illeioan IntofMtMl In railroads in luany 
•TMiotrbef and for ve venal year* tbe pmMeiit uf an 

Amr-riL'un railroiid as u reprepent^ttv» of Britiiihi' ' 
holders, bus TCt ill''Tt u***. in pari tv fullO'Vn : 
have read the leader^i and the ealracle I 




in tbia city. Cnnnnd goods nf all UOdi irou the 

United Btates appear to ba tn lair demand bcm, and 
Itbiukquite a lar]^ busineaa cwotd be doue In this 
line of i^uoda with pm|wr effort. 

Plows in Xtaly.— With A view to tbe practical deiuoti- 
stration of the atJ^antairev of modern a*rHcnltural lin- 
plementa. certain iutere^tinir ei|>erimenl9 were recently 
c^rrie^l ou at Venice eotupwng tbe clScaoy uf different 
tuakra of plowa Tbe eiprriuenta were oMMloeted naar 
McstrvUBdorUMMwIOMiof UieCattedAAaibnlantodl 
At?ricoltamdl Vaaoda. TbraoOariwui imtowlwnialn 
tain fs |wa o» ntn »leto to tba dl 
ftomawbat sMooMfnl to ImtR 
submitted tbeir pkrwe totl 
cbannannMnl the following tmiffraauui 

L DMP plnwinp with vincle pIow*haf<L 

Si MmSam plowing with sinzttt plo' * 

IL Bnrfbea nk>wii^{ with sinsle pi 

4b Work wItb donblejplowsfuia. 

t. Work with triple pkowAtiare. 

Biperiioente with variuo^ implements. 

Tbe soil In whieh the experiment.* look niace con 
dtrited of A stratutn of elav mlzed witii s«nd. nui«rinff 
l>elow into a cutufKMiitjuQ in which sand nn-dnndnatml. 
The de^ith to which the soil bad bmwi plnwinl the pre- 
vkms yfl>ar did not exi!e*d 7"^ inehe*. and *lnce then. 
ftbeiRfonnd bwl not beennsed. The area available wmh 
divfitod toto three laeUnne, one Itelne aMUroe^l ut each 
of tbe flnns repnwentml The nn>t (t*ui of the prr*- 
(trnnimi9' wa* de^p plowlm;, ainl ViH hiL'hes wax the 
depth «4freeil n|M-iri To each plow ten oten were at 
Caebed, not becnutw v.i stronic a tractwn force waeaefn* 
ally naoMMry. but in order to provide apitnainBy nnp 



ttunoa) report Iu tlie Hinuingbaw papm «Ml Htore 
than ordinary inteniat. Cor Clia itorll H aondlMlvie to 
t he ad vantaoa and profperity «f bath bmitoplifffM. 

" One i>olnt I rentore to MgitHt, vig., that ptomptl- 
tude in every CBoe will MOttM burintea Baeeotlr, I 

fountl it expeclieut to giro to HnUed 8talre roanolaa- 
turem order*, for railway enfrines to lie nsed on roada 

abroa<l. lieo»n*e they could be debvored from Amer^ 
in a* luauv werlu a» fioKlub wanufacturere reqoJred 
months to All Ihem. 

In my opiakm, a fvreat iwolution in railway man- 

mfetnent is unpendinfc In Ibis eountrr, and it must Ike 
broofittt about on Anierirnn prirtcipb-*. OhrJtper rs-lra. 
lareer car*, and jcrrater raiodiry of t- rvi*-«> luv p«wn- 
lialti whicli the trade And trnfflr of rhf- country iini*t 
and will imfMiiM* on the ailtiiliiUtriiT I'U i>t r.^dway*. 
which, in my hutuble judirnieiit. in-i-t .s-l ipt a more 
uptotliile tKihVj- if it nH'ans to do justice to there 
quirements of the luri'.'' 

Aai«ric» Woods la Oaroaany. - Ti»e import of Amerl- 
eaa wouda baa ftleiidily Inere^twd. althooiEh American 
axporten try very littit- to ' -'inpiywlth thewletatoof 
tbatierman Intporten*. ouiuictothl* oaUM>. luoreea- 
pwllllr In HaiBbnne, it is proliable1hatbu»iiten in ail 
1a from the t* u it rd Slates of walnut aiid 
nlauks, and bidkt reMilta in a low. A 
lUly of inferior valnat wooda haa raarbed 

wblolk. in the judpuMot of Mpirlib wnrt ba 

•old nt n kne ; wberaas really ppod matertal wookt 
briaa g M B nnwutee ptjoe^ itanMatothiit,.ftetlitkMi 
fmt <r — , jtolilMi Midtifntoa wte net nf mbnuiiny 
for hunlto w nnkliid nnd tiMfvloto Ism watoni C AMcrl* 
can a« wrll aa Gaueanlaa) li aabod for ; bot ttali ia no* 
tlw«ole eause of tl»e deeraeae. U is rather, a« abova 
Ktateil the low quality of the larfcer portkm of the Ini' 
porta. 

Another faolt of American ezportm la thehr nnrell- 
abilily In the eireutlon nf nrderi. Fnrlnstance. In tlie 
autumn of 1007 otKitrnct* were made for delivery In 
t)Mi sprlnir of ino. and tbeee are now only partially 
executed, while the (inalily of the oak delirered l» very 
inferior There i% a eon?*iderabIe field for American 
oak. nnder the fcdlowint; i*ondilM>Rs : 

I , The afvortintf nin*t Iw done ronre carefnlly. 
W')»>dH that are etiar**- aJiiJ ban! m««t be deiMrrilied aa 
mich in the tender* for Mipnlr. Oak wowl* that are 
detH'ribeil an flr>t and ^»><^»a qnalitiee inuat bav« no 
spills and be free from the WDOOiPOru. Tbe «onq|llatol 
in this mpeci i> general. Mttd Anteriwin Mk« tosany 

raNes, cannot be u.*e<l. 

■,V T', • '1 ' ' ■ ' * T'— e r-,r. ftilly 

(I. e_. fl..Wiv , v.r i-M. I I 1- .vvi.iH h_- ilr-- mt 

;L lCxpori<-p» niQ.--t "i^*- u.i-rf pn-iupt in ^ll!fll^luy tlit'ir 
eiitfji^N-tiieiil-^. 

4 Sea rri -t;hr >liM'.ild l..e icepl unwti a>. low as ikiwI- 
hU- tiiMiiu'h-Hit th*' v*--iir- Tai.s niiifhi ht at^comphsbed 
h> u L'oli.hliiat ion •if » \i-hrrerw. 

'Tlie eatit.nt -laii-.l .♦fr^ii;hl of in. i r.- ll laii 1^4 

c^-llt?< pt-r |i»l pnilrt !- to Hft.^Hieo Hl>il l^Peiltn [..f iiol. 
teriK-viti. H.^rh'-r [r-.'i.'hrj* ore^eiil a la-^'er iinpi-rt 

Hirkur\ womM In- umr-h more imp<irt<-d if tin ex- 
jxjrlerh would a.tlh'-r*" more to tlie wishes uf tin- ruur kt t. 
ispht hickory for makii>i; !tjM>ke« m li.kTilly olT.-r.il 
all, althoiiieh tlwre is ulwiir*. a doman-t fur if 

Aih^fle^^n cherry makc^ v*'ry ffow litiojui^y Tiie 
he.*-iii'iil <piahty of tbn- wmimI ^Im il i ii'iki- it uH>n9 

p'-piil^r ; hut the prireo ;«-kf.| for jl ur. I il'Ii 

lif<\ i;uiii !•< e-erliiMdy a I.-- vah:.a^dr wood. hut. owinff 
ti:» i'..« eljeai'itr-.-'H. (he iiipiif> f>>r il hten«|ily inerv-AiM'*. 
It Is no*, advisjih.e. h-iwev-r, Uy fvttd trunks. W<Kai 
with the h.u-k on mkmi dMireaara in valae. It would 
t.e h.-rter tor the milln to pfDdaeo torn wtdttai tor Kha 
export tr;i.n-, tx-iiauto ttw toiiilliig «C tooshawlll then 
not lie ikecitwaary. 

White rumlsflVtoodlbalWUlMdnillUlalMMniln 
the i nded sentoi. WboavnrhniuedltanMdDMBot 

buy il a(^u. 

The ooiuuuiptioi) uf wliilewood t^Kiplan srows etea* 
ddy, a« it is the n>oat suitable matermi for mitny pur- 
po*ee, snch iw* cjimajtc nuiksnjr, ivtnstrtjction of piaiMSt 
etc. St*>ut bkK'ks of lir»i cil-m rpmiiiv life pr»-ferred. 
Small trunk*! are rut to uunth kkftwief ilihadvnntHtfe in 
tiertiMny than In the UnHed eUatee, beeaine biglMr 
price'<»rf (mid here for lMin» btondtii wttbottl ipUte 
and knots : narrow board natertai it obtoloed ebiaper 
from the Uoilad Btate-c 

Tlui lo«Mlito«ottunw(Kid has had a depreasinif effect 
on the priton of poplar. I'ottonwood is talcen hi laiwe 
lota» beeaaM people bcli«vc tliat it will verve tbe far> 
niture makera aa blind wood <barklikjE» aloMMt aawell . 
aa vbitewood (itoplar). 

Maple In balH* and bluek» does not recHvn prap 
tentloo. In <lennany Ute white maple is tiked. 




hkibJy ndvlMbTa tot 

fHatMflZportenitntakacmrvlDMMttalt PMolinlB 

Carolina pine with btu* spiinkanvttWdifliultoMlL 

i'vprecB wood Is not fnquin^d for to (Mmmny»nMiell 
A(t tt should be. One dlutdvantasa of eyprtei wood ki 
that Hh»» dlftktdt to dry. It Ih sn«veated tikat tbi» la 
cati"^ by the trees beliiff felled when the tmnk ia full 

of sap. 

lliKh rataa of freigtit are rharired by the railway* In 
(icnnany for all kinda of AroerlcAn wouda BnroipaaD 
WQodaatooarrled dieaper than non-Barapcnn modii 
— Oonml linnirr^ BreiiMn, Oenaaoy. 

net far the StbeHan lUilway will be eitppnad by Ja- 
ItannMi Inmber dealer* to the eitmit of 4.WIO1OOO pleeae 
at the rate of I yen (to«4 <^^tt^^ <>neb. Tlw ttv wlH ba 
•nt In the provlnoe of II kU.ii ' u d nre to b» 
pliid at tlM rate of MKl,OiAi ptecee [ter year. 
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Sflcl*nt R*m»«ly Agalatt P*t«ld BoaUb.—A rv'lliible 
rtfm*'ily t**r iht* • xirriiiiiiAiu^n ttf nfiil oimiU iiAi<i t<> 
lt«iC(v**ii vilriiil, a quMitlly aliich 1* m>Ii1 hi W pfrn- 
riiiTf uettlfli In rlic dnif? HtonMi •iifllLMtiir fur 1 tiA 
{2 47 ncrt'it). The irn^u vit rioJ U i*ow(li*rr<l finely nii^l 
iiiiii'^il Willi dr>' rtirtli muwI, au am to &liuv of llirowinic 
It (Htt a* unifiinuljr as (mmuIMl*. The upmuJinfC •hoaUt 
b«t i\anm in damp WB«Ui«r or nttrr aun tloirn. Tlt« 
Hn*iU when r«Arh<Nl by th« pnwt]»Tw1 ifiwii rltriol mn 
*nr» to p«n»h ; %h^x writhe, go into oonrtiMonii, AOd 
die. — L)«iiuah» laiHlwIrthtirtiarrlieh** Keltaaff. 

ProdooUoa of Uquid OoBC«Btnt*d Raod Oo«B«lio. — 

HniiM* In pn'pjtfT^l *J> ful;<iw« : Uix inlitjuitr'ly ItM) 
CTikiuiii4x^ «(f tht^ lM*«t puri' ziiio wliitr with KM ^raioiupn 
tit tltt* niM**^t tAlrtitii, "M KTAinmifi of ^■lynTin''. 
irrmtitiieit **t tliirCiir*> of tM>nii>iii, Id icrnminm of fxtrnrX of 
tu'tiolriM'*'. '!tt*<t 'iri) tfrnniinff* of row wjititr. Thuci>i>- 
tii4'(lr 19 »aU\ to Iw* trl**<), Vi*ry ihiptitiir. and ch^ti. 
Kwcf nUiif eu«iuettc without a (tllchl aJiiilsturt* of 
<<iirmiit<* luniks caiUvvrcHiv. tmprrially At iilirlit. A Vvry 
rrliablr pnwcrrptioti (or lrqui<l roftmetio u Ihtf follow 
Inic : ('armiiiu 0 1. LaltMiui Jl). priK'ipilnl«*il hm» cmr- 
tHitiAto (which luay be [Mrtly KulMtitiitetl by i\nc- 
whitfi Tit. tlnfitun* of b^nxolu 40, am) dintllliKi wiU4ir 
SrfNi to 7<iU, aoconllng to th«» prtc4*. -DtnitAchi* UragMttHt 

lf*w ProcMi oi T*mp»rU( StMl fa MUk.— Orrat 
difflrtiltie* «till cotifrtHtl the unifona aii<l prt>{H*r hanl 
friiiniirof ritfl artlrtrs by thr tDrth<KU Uf>w lu aw<. (Ton 
MlitHnLt»l*> »>x|>>-Tit>iip«- 1« n-^itiirrtl for hnnlc-ninir *ciiworft, 
kiiifi^bbi«W. Mc, aiiJ, wtthAi, thi* tuost nklliful work- 
man to hAfdty liblo to iHVHiuofia mitforiu At^rmot ban)- 
IMS exiurtly m dMina. A 9oUnit«n lnre«itor i>ow aaeik 
■iHMrdiiMtc Co (b« m|Olr«d t«m|i«r. ullk. frMh or tkiuk- 
inrd; wtwr. tweet or «our: aa w«n a* tNitt«niaitk. froth 
or okL Tba tolstare of tlie different InipvdUnta of 
milk with a oertato pffnsMiUigM of wat«r alim affonU 
art oiiportTinity to employ 1h«* hnrdrnhiK nirMlium in n 

III- tit^'i All rtiltit<\Tiir<' 'tS WAWr nitiy i**' ilmhI io thi* 
i>>iiu«H'(l<>ii. Tim VArifinti ntAg*-* •>! ji'-iitlhii%ti«Mt of tin* 
riidli ntv aIm» HAtd t*> Affonl A ftutH.titiit4> for thi* iiaiuiI 
hnnkiiiiii; In oil aikd i>ttit>r fat-niiiturm. — \**ilv«t«> l^r- 
llndutJtcv-n unti Krfnliruuicvu. 

0«B*iit OoatlaCB for Iron Tr«ir«r««» aad AfticU* in 
Oallan. ~Any k^hmI oil paint anJ mlnluia cxintini; will 
pri)t<»rt t)t*i in>u from nmi. if it U a|>ptie«l wi<ll and luw 
(X>iii{ilHUily drittl. If Rufflotnflt tifn« i« not allows for 
th«> iMkliit to dry pecf«etl/. H<thuppitnp*nMtr (itcaiy coat 
of luttili aitd mtMiner paints are of no inorv arall 
than tlH* oomiDoneM eotaioi^ of rcwl ImmI. mvs the 
FAHmm- ZmIuiic fimlkih. tfa«r«for«>. o«Hii)ld«r« a oeniient 
riialiuK f<»r IravenMNi, imn watiT tanka. and otb«r 
irtHi articli'ti in tlir oellarMiperitM'tooil (lairit. OoBMrnt 
drioa |>«H«KTt1y in a few ttonrs. and if nuultf rlffbt. stands 
At iMtit Ik* loiitciui nit piiint. itn Mwt bcloffMiial to nocb- 
liifr. At thn ittiMirtiii«>iiiAl br«w«ry in narlin tli« hot 
And eold wnror tAiikA an* imlntf^l with ciimont, And al 
Irr four y*'ftr»t' t(iii»» th»'rrt iiA* t»*'n no n*«^il r*>|wiir)i 
in;;- Tlit* T-iroo m tUf now UMtl" rfllur o( the vXjM'rl 
iui*ni«L brewery Ukewtoe twd only raoHvcvl • «o%t nf 
cemeiiL 

TMHaff Xrmi Bttnlini^Aeoordloff to the Z«it«ettrtft 
four aiialriiaebe Clieiole (ixxriL. fUB), U. Banke ar- 
rim at tile following etMMlatloat, baainic on his re^' 
iMHuvhos : 

In tostlnff iron roatiD|f». Donsirtin^ mainly of iron 
oxid^ (FVf appwarn ufcittMuy to oonsider tlHi 

followlnii iKHnta : 

Iron laliiinfu •ho«il4 imwmw a certain luinlam p«r- 
oentajre of f«rrte oxldp. e. g.. at |««8t W \t^r eentam. 
In thecaaeof Iron uslniom all rf>rrt4< nii<te I*, in tplt« 
of >troa|e ealuinntkm, aotuble in hyUrrHshlorio add, and 
this reatfecit may, tbinvfore. bv employed as salv«at. 

In the absMuie of beary adnlterant*. the apwiflr 
prmTlty fnniishos a UMans of Judgintr tbw degree of eaJ 
rtnatlnn. A UMcifle gravity of 4't is pomeesad by a 
luatortAl whlfin, A)1 reffards eb«4oloAl pronenim and 
prioe, would be inott miaptod to the nKiairiHunnt* of 
tiMt trad«. 

TiM) pn>prrt{e^ of bf*liiir arid proof or weath<!>r-pri:Hj( 
inrrfAw with tii*» *jM*i'iflo irr*vlty. 

ilotliujr ftptiriiuenu with tlilutml aeida, hlu< the ones 
d««iorit>ed. nwy pndiahly, if cnrrlKl out (Hi a laivi- 
Mali«; Ivan to |CvfMHr«| t««unff pmseriptlons as rp^rd* 
tbe tiaperriomneM to weatb«r of these ooatioK*- 

A finer dlrlikm of the partlelee oowptMioc the 
material i* of no lnlla«i»oe on tb« proptrty of twlDff 
A<Tid-r«elBCluff. The latter is solely d«pcod«ot upon 
lh(' itei(rfi* of hmt In the ujAUUfiMture. 

Colored PoacUs for Bketchlnf oa Otaea— The follow- 
luif ar** toriiinbi* for tlie ooin|KMltion of ponolls for 
flketfhhiK kIam* |>orot>laln, Mr : 

t.— BLACK. 

lAmpblaek 10 parta. 

White wax 40 " 

TWJow 10 " 

%—wnm, 

Zlaa wbiltf 40 paHa. 

Whiuwax 90 " 

Tallow 10 " 

n.— UIIHT BUriL 

Prueelan bine 10 (larte. 

Whlt«wax 90 " 

•nUlow 10 " 

4.— OASK wusm. 

PmaeiAa blue «r* 15 1 

Uiim arahie....,* » 

Tallow 1« 

Chrome reUow 10 partii. 

Wax to " 

Tallow to " 

Tlie oolom are mixml with the fate lu wanaad Teeeels. 
I9vlin(**i1 with the «Ain<\ and are then allowed loeool 
ontil tlifV havi- Ad|uir4Hl Uu> proper consistency for be- 
but tmnxrt-rrv^l to tbe pmMMn. In these the mass is 
treatetl nnd »ha|)e«l similarly a» the itrAphUr In the 
I for ordinary penciita— pottery Uawtl^ 



THK THANKCASl'IAN KAILWAY. 

Tmk railway whieh has been eoiMtraetM by Ktuwian 
enfri(i«*er« between the Caspian Sea and f^AinArkand is 
iH niAOy r*>i>|>i*<rts one of thr most rvmArkable undortak- 
Ititr^ ill tht< wiirtd. Flrftt and foremmt, tt pA««>s for a 
irrrnl luirt of ite |4'riirlh over a cn*ihtry whwh Is little 
iiiorr (tiaii a Mnd v d»f»ert, lu tbt? (n*r(»nd plaee. it owwi 
its luorplion aiio it« ^iiore^it to u vltticte [iidlviitiial, 
And. ihirxtly, it eiiuiprt«e<i M>mr f-nmiit^rlujr ffatures 
which in themiitdvnf merit tiiiet'iAl underlaklnte. 

The country between tin? easieru ■bote of the Oas- 
nian SeA ami tbe Kiver Ox as was tbe liLst iKirtiun <»f 
(■eiitial Asm tommi* under KiiwiAn rule. Thfsoountry, 
ocenpvinKan arm >>f :dl4,<AJU Mpiare luiiea, was fonDe<i 
Into tW uH>vf>rntnent <4 TrauM'AJtpla in 1n;4 tt* ff*A 
tanr>* arf few and unlntereMiiiir. Without an a|»precl- 
abte elevation in Ite wlH>le extent, ti»e arid steppe 



belnic WO ml Ire, tbe joumny hence to Samarkand hetec 
841 luflea, <»r 900 in alL The town of ChArdJut wtw^ 
the railway crosses Use river to day, was for a long tluw 
the lenuinus. and the diflleuUiea eTperieiice<l in eam- 
iu^ the road across tlHt 1 hciM. wliieh is at this p"'"' 
miles wide, were eonsltlerable. The work wn* 
ally aecoiupltslked by iim'AIis of a series of lirM, 
intr on danu,, the flrat being S.740 feel and cli- 
fromttta toOOOfeet tnlaogth. The hmlfres Ar«" 
r«>«tlikg on pilee annk In ttt* rlrer be*!, and th* u 
the material hod to be l>ro(iglit fr^Mn Kumia, ti;vri tf^ 
Ififf no limber to be foand hi Central A*Ia. 

When first o|M<ued. the TnutsraApinn Kallwavftwt- 
e4l from the i'aspiaii at a place call«*i) i »(»ioon Ada, nair 
MiktiailoTnk, bat in a frvah tenniiiutt waemideal 
krA»4kOTodRk, irt miles away, a« lieiiitf a morv oonrenl. 
ent spot on a<v<mnt of Its snpvri^kr hnrbur aei 
tion. After skirtiikg the Hond dnnna wbiob 




BRlWe OVER THB OXUfl 4AUD-DAUJA)l 



strelehes evprywhere to tbe boriann wilbont a rellee* 
ingtipliui'l, ajmI the renter of the di^tHft, sefviratiuff tbe 
I^Aspian fmin the Aral Hea. k» a dreary ileeert ilevoid of 
veft«lAtK>n. known as the Kara Kum Alnnt? the 
southern bord*<r of Tran»i'tw>ptA In a rAtife of nH>unt ains 
eenrlng as a fn-tittfr t«i Thi> ifoiiiiiii*in» ■•7 tht* shah, and 
atonie tlielr base al varying intervnli* are Kiimll wattle- 
menu, fonneriy forts, or. at ieaul. forllrttHl auK useful 
to the TurkomAns. who uie<l to ply their trade nf ri»b- 
liery tlmiufpbout tlie ctiuntry Hi;Ain*t any travplrm 
and narnvAns which ehancrd to eoiue lhi*ir way. 

The ATtpilsition of the rrntral Avintir Kbaiiatx Kare 
(Uissia A strong InteTMit in Khiva. Itokhara. uimI Kok 
band, bnt the (rreat«»t difNeultv was eX]»frieni>e«l in 
mailiCalnlnir c«inininnleatlon wltli them owliiir In thi* 
farrcAettinic tlewrts by which each was (lArttil from 
ciTilixAliou Wlieti Kiikhniid wan antiried in l**7iV nitd 
the pn>rint*e of Keyhand cr<!4t*Ml. the ttillltAry aiithurl 
tiesiMigan todisctisti the d<:virabtll1> «ff roii*TructHii; a 
railway u* conncet that diflntil c«*njrr of the world 
with S't, f ctfrtbTirv. a numlK-rof •■•hnnr* w»'n* m<H»1ed 
and milwi^tjucntly abaudoniHt, the tiUMt fn\ort-«l •cheine 
►t<*h>tr fi Mn<» ri rtm dirW-' fffii <tTi-jkbur:i to TiuJik<-ttt. 
In iNTOj the TranscauMsian llailrund from Baku to Tif 
lis was openeil for traflle. 1hu» briiiKing Haka in com 
m(inlcAlu>n wuh the exintinft line to liatouiu. Tbiw 
piiu'lng of th** ('Jtspmn Indirect eiiiinection with Knr 
ofke »ervetl to sutcgest a continuation acrom tba uutp%w* 



tlib (MUl of the CnepiAO cooet. After enu rL'li);.* rnrni 
llieee, one cAteheti the first sigfit i»f tt 
Mountains, which omthiue In K*rrlt*t) i 
Askabad. 300 miles Away. Hence thf nt-i i. 
soatl»an«teriy direct i<m, with stALione evrrv \'- i.iiii-ttir 
so, and notbing to mUeve the mouotony of the ctcnul 
flatnees aroondT 

Tike first stoppinf: place of anv ^ir ' - 
two»torled Inniberiiiif train*) pull ■ i 
iif fntiu 10 u» 14 Mill)'* itii hoLtr u Ki.' 
as lieluK tbe bamr of th«- rail way ai > 
tiiiT department. TIm' town )• tli 
nini? of the Akhal TcKke OahIs. aixl ; a 

fertile district uf ruiaII client. 

*lcok Tcpc. tlirec t|uarters of the dlstauoe froco Kicil 
Aniat to AskAhad. is mitorious as harinu; been tits 
Mfr-ne nf the hidet>ns niasrncre* of Ht*ncral Loiaakln in 
I<47» anil SkntM^lefT in ]HH|. It was licre that tlie latter 
butchoreil s.OKi TurkocuAns, about half of wbon wen 
wmucn Mini I'blldren. 

Askabiul marks the end of tli« T«l(k« Oaiil, AOd 
shortly after inmiu\c II the moanialn rangvMde ami 
uiiH riitcm tliH Te^ljotit district. In which the Uiw aakn 
a sharp bend and tnrnt tiortliCMt In tlbe dlr«i)tlOli ef 
Mrrv. The cA|Mtal of Turkotiienla Ilea in the mtdiicf 
nti oApiH of otonll ritent which is watcrad by tbe RKvf 
Uun^b. It \% borderenl oil the one aide 
atoppea and ou tiw otlmr by a Muidy desert. 




UAILWAY 8TATION, HAUARKAM). 



of CTentral Asia, and the lilsa was supported by the 
great difllnilties whieh ImmI Ihmi expertpiKHH] In trans 
porting tbe RuealAn ex|iedliioo«of lii4uakluaiH] Sknbe^ 
IHT aoroas the Tnrkoiuaii I>«eert. Atuoog th^oAcev* 
who aoeoiu|>anfcd lb-- latter lu the Infainooe expedition 
ogaluM Qeok Tef:»c was tlH? late <ienenU Anuenkoff. 
wboaeted as <V>iiirf»]|er of Military Trnusporta. ami biy 
fore tba cam|uit^'n wa** over lie RUgircsted a railway 
tram Krasnovotlik. the Imum* on the f'aspiAn. Aud Klzil 
Amat in tj>v Tekke lhL«iM Alter luueti diM<tis<>iofi the 
seheme was appruretl and rntrukted l4> AnncnkofT for 
exeeutioA. 

The work of oon«trartk>n was rNmifnpiiwtl in l*«n, 
luid by tbe beginnlnieof IWI the lint* was Mtit>n*Nl ii> fur 
aa Rllfl Amat, a distance of 144 mil««. The heci»iid 
stage of 140 miles l4> A^^kalmil was |Hished on apace, and 
tbe Oxiu was ruaebed in I>eeeinbar, 1880, the distauo« 



oluifV. iw*' • 



ntu lowu hai Ixvri Mitlreljr Imllt hy tiM Bo 
uM inlMbtUnU, all ut thr»e ituiuxl Tiirknnan*. ' 
ittf? livtHl lit teuU whk-ti took ' ' ' "- 

(null tillli; to tluitr. The pJnrtf i- 
ADfl bm>niin|[ an impurtaut pUnt-. t - 
wnrtlir lift the iioRrmt tuvu of ojiy »ixf ' 
fmritktr. Thi* pl»P« U d«'rid«lly unbl'ii^ 
In Nniiiinpr Mid arHk ill wiiit«r. it is aRCu>-i' , 
taUHl liy th« noodlDR ol th» Uaymh, "" " 
mxNl (trIiikliiE irateT 0n» rlM to mtwli '•'••••*_._„ i. 

Kn.m Menr to Cbanljui. on th» l>«u»ko< tb« "«<»■ 
u; iull«-. Acroai thr lirlilir* oo« eattrt tb» ^""IJ^ 
Hokhara (mj|irr. anil at 88 uiIlM fmtn l*',"^ ite 
train alopa at it, aiMtoiit eapltaL Tlw nlif!"* "~ 
7«/»r>h>n, In which Hokliara itaiMla. la > \1 
ll«>r to th« tmml*r who hu trmvanwd 
•nddMwtaJJUMwv<nHBK>MaDTOdik. Jtbkuv" 
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ito iImi iiMMt fiiroml ntirion In TiirkcHrAn, nrul full}- 1 
cimtits fur t\w prij»]>rrity wlitt^h ha* aJwHVs ■JlhtlnffUi*'h- 
ihI tiu> kluinnli. I 
Pnitn lUtklmrn the rallwAv fullowM the Hver, pawtbi; 
oiji of tiK' river'u temuiry n( S«n Bulat. tiiid eutrriiiir 
Kuwiaii territory auev mum at Kali Ktiri^uu, wtieucv 
mil uf TMl luileM briitf^^ ufi« tu S.Atiiurknud. Ihe (trettMit i 
leriiiiuuM u( ttiv liiir. The statiuii nt tliraucttMit rityl 
uf TaiuerlniiP in, Uke tliiiMi at H«)khara^ Mitrv. aui'l I 
Artkahail. qiiitt* a t\nr %pfcuium ai nrii<iilat work.. Tin* 
octuvt^iiiitncw *ffi>nli>cl At tbi'Mi iiii(HirtAiit |»larp«i {*, how- 
vvt*r, fully tllMNiunt^l by thi' l«w*r ttaltliiic plAoeK 
whirh artt. withnut 4*s<'**|>tlu4i, vt<ry |HJor Ih luxntikiiio- { 
(lation. TUe (owit if one of ih** <|iiaitittAl In OutraJ 
and rvvry imrt uf il ba« Ha rvtnluincvuwB uf tlit* 
troubluuti tiuicn thruuirti wliicU th« country biu iimihhL 1 



i>vt>r IhM ilown in tVntral A«Ja ftn* iHtnstnictrd in 18tt0. 
wh«*M 17 iiillw of riiml uitm hil<l within U'ti <ln,y». 

TuattfiniM tu fix a -hiri(iii;«h'M>rt <»f MtniJ u aii umlcr* 
takiiiK whicli lunrlit wt^ll apiml ex*^* an i*X|H'rt r-tisn- 
iierr; but tleutral AniienknlT |in>v*'i| hlnixplt t^qnal to 
the oceaiiiou. trir*l rarimia harily ltel»«[i>* wtiM^ll 

will Krow in the dc-ter1, in tht' \io\m; uf di-ouvfriutc uiie 
whirli noiilt) hind lht>»AiHl toisHhi'r with it'* rtK»(ii. aim] 
afirr a Mtrivn of «fX|tt'rinM>ntii hi* rluMi* a npfoic* uf tthrub 
known a«icuXiimiC vhirh lui» inn'ti iibtnlfd in luilUoiu 
oVfr thtt naddy lriM;t»-, Imt nM>r» n|M?i?iaIlv in the t**rri- 
ht«< Knu linkv^l drM<rt which Uf* h4'tHi-«u tlio Mrrv l>ajii« 
and thp uxiu. 'Ttw i^aiaouI tUn^ it* wnrk vrrv wril, 
ajMl Hiiffloeh ti> ktH^p th*! ^aiid from ilriftiut; on tn« lata 
HiiUlcirntly tu iuttrfeTv with the irjiftlc. <'Xf»'|>t hcr«and 
tlwre, wberv feuers of wood are «reGt«tl aloii^lde the 




VIEW OF KKA8NUVUE>SK. 



Th« tomb of Taroerlane lit In rnlnn. but rt^tfttti* a 'M'm- 
blanceof its fonnur irn*)d»*iir. TIk* |M*iiidi*iif S.-%iu»r- 
kaiKt ar« a uilsi^l lri(. ctuiiprifiiii; Hindus. I 'Zli**k-<. Kirv- 
hix, Pentijuu, Khivauv, B(»ktuinati*. Jew<<. 'rurkuniaik«>, 
AftTlnuis, ami KuMianH. The lalUrr aiuuuiit U> about 
one iiixth of thr population. 

Tho future* pontmuatron of tho TrnnnrAMpian Rail 
waTiniUlll und»<!i<lnd- It in aJmaily iinnrly otinkpli*ti*d 
toTa«hk«nt in on«« dir(*cttnn (llil nuli>«^Anil to .\ni)id- 
ian milea) tn AiM>rlti>r. anil it *h t»^llt*VM«| thar from 
Tashkent It will ti*> (irolnntfv^l throri^h SfiiilpiilAllniik 
toOituk, whfHi It wdl ii-lTfi't a Jtinrtton with the HltH^rian 
RaJIway. wliil^ th« AndUlMn tHrittich will bt* runtintttHl 
to Katfbffnr. wlketicw it will evrntually juin tli<< Norlli- 
i*m Chiiub HailWBV via !«trirhr<» and Kis^i. Tin* font 
.if this muarkabltf railway ha.-* \ht^ti njuj^hly $I3.0CM).- 
MO, or aboat a itiih*, a <NMt which, rrgardmsr the 

ttlflileattiaa of tbe route*, cannot Im> thwiuni at all hif;b. 

AUKKVtbA troubkoa of uoaaC ruction, the firmteirt wan 



trai*k to nheltftr th*» railway from Ihr idnrm. The difll- 
cmIt|4*»o1 i;ou«>triirtloii wi»rr- «r<rrntaate<d by the cliiuaLe, 
whirh trieil th«> wnrknrN MViTely. Many died from 
■>uuNtn»ke. S(»iii» iMtrlch^l from tbir»t. Nunibeni of 
tilt* etiifineem had t'> r**itttfn thtdr appointnientit ; hni 
Anuenknff ittuck to it theouirh all, and ■•u(v<H>d«Nl In 
bniii^iii^r hi» welieiue to a »>Ui.*t*»*«nfMl l^ii»*. 

And HucetHt'fuI tl In. in (he* hltrhettt deicret^. Nol only 
In th« TraniM'atpian Hallway a VHluabie («trut4*frlo lin** 
which will (Hu\'e invaluable fur the (ran>purt uf trm^fw 
hi rax* of niHTtl, Xnit it la already •«'rvinc a UFteful pur- 
iHiH* in itjt tendency to r<turate the Turkoman and 
KIrifhIt ln*>r», thmti^h the (onner uf whone territory 
it |Mi*tK**i. aikI \t till* »Ainn tinir len^U to dereiup the 
traile of the CeiitraJ A*ian obkih and khannhii. Be 
yoiid all theM) eotiHiile>ratioii»^ th^im u another point 
whieh icue»a Um>; way towar^l imlominff the opininnii 
nritriiuifiy exprcMed uii tItesilhjiH't by trrneral Ann<»n- 
kolT Thn tKiiat iti <|ue«tlnn I* tn b<» found in th« fiwt 




IMl'KRIAL CAKKIAOK-S ON THK THA.NHCASPIAX KAII.WAY 



AI«TRA<T OF KEI'ORT OP THK COMMIS- 
8IU.NKK OP PATKNTS TO mN<iRKHo<. FOR 
THK YEAIl KNDINU DKt'RMBKR »1. iwe. 

DKrAHTJIK^ or THE iNTKBlnlt. 

I'XITBD 8TATKS I'ATKST OfKICK. 

Wiuliiiii;1i>n. 1>. C, Jiuiuar>' tl, tm». 
To ttvo SmmIv aiid liuuu- uf RrprrM-ijtatlvm n( lb* 

lu wlODliauoB with Soc1h*u 41«4 nf thr K«*vl»inl 
Stutuln, 1 bavp tbp bounr to mibmic tlw foltnwli^r re- 
|Hjrt uf the biuiii«M of th* PaUiot UIDca for lh« year 
«uitiag Ucceinbor i\, imm : 



In IWW Cher* were rtwivwl HD.HIS «ppl(oatlonii for 

>MitPii|H, I.m3 iip|)tlaiti<Mis fur (teHltni'*. ^ apphcatiuiiH 
c»r rvlMtuM. l.fr^ ap|ili«atiuiis fur rfKivlratturj of trailt* 
; itiarkB. •'Mfl applieaf HMiK fur rriiflKtratioii (>f iab«K antl 
50 a|>ph<:»tiuuii for prints. Thrrr were ii.yj't naCeiita 
Ktmiited, ilichldinf; ()r*t4rliK, 110 rwtetttM rei»U4Ml. 
tmilr itinrkit rPKi«(«Tr«il, and 2u6 labirl* and 'M pHiita, 
Thr iitiiuber of pat«-nt* that rxpiritl wm lA.MH. Th* 
iiiiiitt>^r nf Allow4>d appllealt4>ikf awaitliitf thi' |<ayin*ikt 
of ttiuil f#^B wan Tile niimiwr Ihit wak foffeltetl 

for ikoii-payiueiil i>f (he llnal feefi wan -tJWf The total 
cxpcnditureit were $1. l:lil.lOO.S<). Tiie rereititii orer el- 
ptfindtturen were fl.A><.'A$. The total Imtaocr to thft 
rr«»dii of ll*e Patent offlce in the Treasnrv of th« 
l'iilte<l Statra on Jannarv I. IHMV. w»> t4.lir/.utt;.!l4. 



tlw eolwiiinl nhiftlriir ot the Hand in the dem-rts. wlilrh 
not onlv rendered proRrew «itr»niely dilBi'tilt. Imt 
liuried t'lm roatl lu faal aa It w«i inaile. The lute lirii- 
• ral AniienkolT. who, bealdes beinc In eharije of the 
line, t<xjk an aeiire (mtt In Ita oonotruftlnii, met thin 
.lifnrultv In two wayn. Findimr that the truii»iK>Tt of 
the heavy tuatvrtol rrqalrKl wuuld render the employ 
riient of hon»e«. or eviii «ani«l«, very ctwtiv, he Laid 
litjwti a utiM'n lrainw":»v orer tho wor»l jiortloli*' of the 
rtmte. and iliu» |>ru> lde<l ar. pa»y meann tor conveylnn 
Ibe raila, ate, tu the frout. rbeflrMaectiouur railway 



that the line i» briiii: worketl at a i>mfll ; it fMihl itn «x- 
(leiiMo fmin the very lln>t. In ll*») it nhowed a proflt 
on the workinit for the year "f three |wr c«nl., and to- 
dnv pniiiit«e* to donble that. 

'I'lien- l» one li'ature about Ihii. rallwav wliieh po» 
M>*0eH vitrenie liiteTwt Uir Kntrlivlinieti The«outhprn- 
mo»t (Hiint of the hue i» only Vfi niile« from Herat, ainl 
the station at Tejeini wouUl <loiibtIeH».. in the event of 
a war between Kiiwla and Oreal Urilnili. b««nue the 
liaM- (or any ri|>erattonii dlncetnl aguiiut India.— Ahilla 
Krauaw in Black aud WtaJtai. 



In pro|>ortion to population, more pateiite were 
ittxued ti» eitl)tetk» of (.^luieeilriit iliati to tboae of any 
other ^<(nle — I to every V'M lldwhilaiim. >°ell In or<ler 
are the fullowluK; Mae.arl iieettx. I to every I.4'i8; 
Hhade Iidund, I to every l.-VM ; >ew Jertey. 1 toev«r>- 
t,5M ; liistrict of (.^lutubia, I to every l.t)lf4 : Shailana. 
1 to every 1,T83; Oklahoma. 1 to every I.S1»; Xew 
York, I to e^ery l.pii) : ('olorado, I to every l,tMi5; 
t.'alifomia, 1 to every 1,^1. Tiie fewtvt iKtteiiti* Krantinl 
in prniKirtion to the number uf inhauitaata w-i>re in 
the followInK State*: H<mth ('an>Iiiia, 1 to nvery £t.SHS: 
.North Carolina. I to every tJ,>J ; MiMiaMpin. 1 to 
every IH.'JIH : Alalwma. I tn every I8.<IU : and Ueoncla, 
t to every 17.338. 

THK WORK op THK OPriCB, 

In ettterinc uiion the dutiee uf Ihitt oflloe oti Febrtt* 
ary A. IHM, I iouihI tliat the work uf tbe ulBi-e waa'- 
larjfelv In armar*. For jrean* my mrsleerseor* had 
forcll>1y nrtted an inereaae in the niiuitier of exnmltierw 
anil u »1iitht ilirri^m* in tike eleriral foree. iienliiinif 
the aliHilitte iieeeimlty for »iieh inerense. ynnr itniiie- 
ilinle nnil favorable artion wax earnestly reqiiestenl. 
InipreKke.1 with the JllfttneM of the plea of the invent- 
om nnd luanufaeturere for a more iimnipt service, you 
gave the iiicrea-e of forre aKked tnr. with the reetilt 
that for tike firvt time fur at leant tefi yearn It li> unne- 
reiiMry for a CuitinilMloiker of Pateuta in hi* Annual 
ReiMirt tn plead for an ndilitkiikal foreie. 

The retiiilt ban juktiflnl your aetiuu and iny predie- 
tiunn. On Dereintier 38. IW, ll.tlH3 applicatiunii were 
awaltlniK artlnn. and bv Uarrh l\ litPtf. the nnniber of 
•ikeh ai^pltpnTton"f liart inereii.».rl lo ti.lM^ On Hneem- 
i.H'i 'i'.. l^'-'^ > I i.'iiiit'i'r ol fiii'ki appWcatkoikK had beetk 

' reilikee.! .'i ttl.) fmnk the iiiiniber awaitiiii; aett<kik IVcetn* 
bi'T IMTT, and I>,:f7.^ from the nuiu1x>r awaitit:^; ac- 
l.i-ii jlari'h W i»W, en that only -l.ttS? apphnat intm 
w. re then awaiting action, Of thin nninber only a. WO 
were appiimtioMfl whk'h luul not received any aetlun, 
lui a^itiHt applk'fttlone uwaltinf: their flmt action 
nil Oeciiuber W. |i»7, and lii.VSI) mch applicationa 
awaltiiiK artlon mi March 1^. It^. 

Many of the examihini; divi.jotiB on December 38, 
Iti97, w'ere frnin four to *ix niontliB in arrram, while on 

I iVcember 37, 1N9H, only oike diviaiun was in arreani 
over dix weekft, and lliat division has Hliiee come witliin 

, the six weekfi limit, while all amended ea5ni an* taken 
up for neliuu within Dfteen flays after ametiiluieikts are 
flled. Thr coiiilltlon of the exanilninii work nf the 
oWre on the re«u»clive date*— Deeeniher 48, IW7. and 
December 37. I80fr— i> lieel rhowii by the weekly ni- 
porta o( thoae date*. 

THE KrrKcr iip tiir war i i-ux thk BtisiMns or 

TIIK UKflllK. 

It Is but fair to state that one of the elements rtkn* 
tritiatiuf; to the reiliietlon of the number ot apphra- 
tHkns awaitini; iictiun at tbechieeiif the year ijas tlie 
fttlhnc off in the number uf application* rei*elvtii diir- 
init the lust nine month* uf ttie year. Thia wne ouinvr 
taricely to the war. The rank and file uf our anuy « an 
larftrly lunde up from the ranks frtkui w-hlch. to a larice 
extent, our Inventors collie. An exankinatioik of tile 
reconls of tbe ^iftli*e shows that tbe civil war bruu^lit 
nimut a similar very large re<lurtUm in tlie unmlirr of 
applications fllwl <liirin|{ that i>eri<id. In IwUfl, ".iWIt 
nplilicaiioiis wen* fllol, while In IHill the number fell 
i.lT atkout 40 per cent,. Ikeln* only 4.r41l. It was not 
tihlll In iwlftthat the numlierot appllcatinna flini r<»M« 
to and pHsscd tlie neurea uf ll<)l<). While the >i'<liiriMin 
In the number nf new aiiplicat iona received duilikie the 
l>asi year lias been a Inetor in brinirliii: up the work 
of the uRIce. the fact niiLst not be loet siprlit of that the 
inrrraae in force waa not available until in ,luly, am] 
that while no b-ller r<|Ui|i)>ed force of youiis men liai 
eiitereil the service uf the Patent OIBce than the 
twentv-eluht additional examiners who were aikUid t<k 
tbe force lact ,liily, vet necenaanly. Ijelng new to the 
work, their elllelency for the flrsi aix iiioniha waa lunch 
leas than it will l>e f'nnn now on. That this la ao ia 
shown bv the fact that at the tiuke ol ikreMnililuc thl» 
re|iort overone-thini nf tike einniininit divlaiuikB are en- 
imireil In eiaininintr new caM>a rtled l«-«s tluiikoiie iiiunth 
iiL"' I cannot »ieak tiw htithly of the intereat taken 
h\ the eianilnliiit corps in brlnrln«r up the arrears o4 
work. When riHinipcd. the exaniihcrs have cheerlally 
workol until five o'clock, and often later. There is 
not a iikore enlhuBi««(lc or loyal force in the employ- 
nienl ol anv Iminch of the goremioent aervioe than la 
t<k be fotiml in thi« olllee. 

The aalartcB paid to iiieniben> of the examinini; cortia 
are inH<l»«pmte, and this l« shown by the fact that 
every year more and mure €jf like nuiet clllcient ex- 
aminers ri-alcn. 

The work of the clerical €livisi<kii.. l* well in hand, 
.\saisi>nienla »t» recordml within fifteen da>> frciu 
their receipt; cople. of olllcia] reeonla are furni^he^l 
with pnmptoeai^ and printed oo|iini of BpeciBcatlou* 
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drnwM«ir« ol pjitt>iiii>, whilo, for rt'iiMni* hc-re- 
nfti'f Mt«t4*(t, Rm not InrnMhnl m pRHOpUy a* »hould 
\-. y*'t th» 4i*jR|r Ifl Mooii Im Mmi Mot* 
•lotion to tlw aombar of oar mwiagir tMpyv w»» 

MB CI^SIPICATIOX DITIKOS. 

ftor ft AOinber of yeuv my iirwdnna— it» ar«d ui iu- 
awe of foree In order to mtAliMmh a rUntflefttkm di 
r'moa. Suah a dtviirton wim AiiikioriMN] bv lh« act of 
Jon* 10. PrwUaiio»r%' ti» tUe Mteblbhiofr of 

tU*- division rofKfcTtiH were c»U«il fur fruin t!i*- tu(<[iibt*rw 
of rtie eiuuittiiui; curfM, aivd Iht-ir expvneiivt* mftblnl 
tbnu U> make vitluuble luid prmctin&J vugipMliuim, 
wliieb M> far Mtf uombla wUI b« utUiMd. TIm divlMion 
hu boen MlAbliMhcd and plaoati ia cbam ol a chivf. 
to wiMMn has bara awigfwd a niflleifffit latvm to emu 
■wwi to fi»yto» mn4 ymUH m clwiHIoortoB of «H 

■MDt aad prto«»d p«MloitloMlDllw l7Btfe«I.BlolM 




off tlM «rbrit in baiid dcBuuKl. Tfa* umtmUf for tfab 
oortt MMwrif ML It laa work offfTMkt noffnltodo. for 
tba flfld of Horch b aaoriiMNis : ovor M,000 UolMd 
fi«aCM patent* bar* b««n IsMied. while tlie Imoo of 
U>t^\sn patnnta !• approximately 1,900.9001 or the 
latter. aUoot twentjr per cent Is not araUable for tUe 
u!M* of the work In efomtnatlon. for tbm nmmm that 
we are only faroiflied with tbo titles of tbat per mat. 
of rlu' |Mit<mU. However, flUt^-one par emit, at tlw* 
fnr«ii};n pAUintu are fitlly^ nvnil«bl«i for Pianilnntlnci. 
tw>iik|C piiblt»hi^l in full, and, with tho nX)V[>tK>ik of Kin 
Utid Aitil Portiipt). Kiv )ioi'oii)|ta(ile<l Itv dmwtnir^ 
8l&t^t'ti and tioe-half (ler wut, nr^ partniily Av.^)lnli.t> 
fur vxamtnatliHi. Itefnt; iiubltflieil iii abi^trirtF*. 

Thr number of t«^htnral Journals ais'l viftilitk* uub 
licAtMtiks rHaliui; to tl;i' iijdiistrinl arr- {rnai which 
M'urrho*, if thr V iin- to bo i>nu(>lt*ti*. uiiixt ht* aia<le ia 
v»*ry larjr*'. A* imta aj» a im-llmiTtTTv •^■tir'-h f«ir iipowlfy 
|v tl^ hf iimdi'- ir t* nf vital mm]" fl:irj(*>^ i1 •Uoii^il itf 

, h\it wiiJioiit ar-'iii|. .-, .-■vi)li-uti.iii .4 rhi 



aak«l U* dwpoM of laoh workii in th«t lihrAr>- iw arc not 
niM-»warv for tlm work ol the offlor, with |w'nniwioii to 
iiMi tlip ariiiU tliirmf in th*> pnrrlia**' of iiiotlfrn wnrki*. 
It i* lti>|>»Hl ttiat tluv atithority vill (^antfd 



ALI'HAHKTirAI 



LIKT <'K P\TKNTS run 



|ir.i.r art :ih i.Ukwt nvti'i) In |<: 
i-.ir (t.ti*- it cjiiHi-.tt lie «-i"ini|>i 

hlllHIHt ill d^lnll Th*- KV^t^'M. 

A** vr-t tUt' wi»rk hn*^ tf: 



lUi- 
(H.rt 



Ill I'u' /i-iiiual 

ti,:- ..ni.-.' wilt 

..I r|.,>.«lt„-;,r(.l|l a.|.l[l!w| 

iclJiijx of 1 bf hi'ttl H) -tt^m 



lo be adojiled^ in view uf IIm furue avasLable tar thL* 

KBIM or TIIK PATItyT Omot, 

tlie pTMOOt 
m) tbal Ui a 
plaoedotottr 



TlioBioiipMiBfiiMdortUtoaoeot tl 

few MMnttMeoueoiMltleinl raom vUfbe pit 
il. bill 1 leHoHelf qwelkm 
r boeoMo ovotloMa ond ko 1 



For ii»»vrraJ j-rar* thij* nUlw :irii > 'Uitt-uijiljiti-il pub 
IbhiuK a f^rncml iniJi i or .k.[ihiih< i i-.u Mm of |Mtout<N>9i 
frnttt ITWI to 1h73 a» h ivim p.into;i to t nc «.iib)4i>i iiiatt^ir 
indpx ol nutfnlA f4^r mv.'ia ^ns (ruju I?Jt>tolh~v (uth- 
e-rto |iMhli-i;.'.t. itti'I viliii-t:, --Mth the uiiiuial ui.U'Xf- 
l<nt.|i-|i,- 1 th-' latN-r vliit., Mtll nninilfte r h.- nl |i l u 

beliriil li»t .-if r\;i iif-nn'iiH ■,. hn Smiv-w oblAilHtS )iitt*>iiU 
itiii.v' Mm- ri-iiri(l.iri..u ^ f rl,t' i;Mv..rtM:i'-lit. M'wl of Ihi- 
lUiirt.r ri--.'.-.-.-i-v f. ir tin- ) -r: - 1 1]. I ; > .| i of Ihik work ha> 
btft-ii [■r- p.krf-i .■11.(1 t> rii-JiUj' {or llie iiriutrr. Then- u 
an ■.ir^M iit ji unu I for th<* work, and if the in*!**! rnuJd 
lw> pnii'i il by i'o[iirft«*t. thp UKmry n?r«*ivr.i would iiay 
thi' <-Mt<t lit pDMiui^ tt : hut when wv art* I'liinp^lli'ii to 
hav" ti l" wi.rk don*- by thr iror<»rnn)i»nt iirintliiif onirf. 
th-' . Hfiumr.. of cii*t i>* w> (Ctfat tUiit I caiutut in JiHticf 
Ut ' h- )'iit*'iil I "ffiUf *»rinir my^tvlf to the poltil of ankiuj; 
an iipt/piprirvf i-m fi-r rli.^ j'tirjuiM*. The wtiruati' of tin* 
lpi>v«Trnpi'Tit, pniitiut; oflb-f ('<r duin|$ thi» work i» over 
f}|:2J)<)0. wtnir tt;i> t'stittiiLt«"t furnished by rcw^ioniiibli'^ 
parUw *'-"w th "it rA .-vjntr.ii-: ttiift work (»iiUl i)nn<i 
for aboitf oi.f imir .i.' tl.ur num. 1 ft*k authority to 
liare thin work don? by 4^>ntrart In ihi* nmnection I 
denire lo call attentio<t to tb>' fact that thlx ofllo** tinuu- 
ally pays (o the icovfrntnent iirliitiui; ufllo** l>e(W(-4<ri 
«2S0.0tlO and $3rNl.rrMi u*t prniTIn^ HrnF binding. Tli)9 
work oouli] be done by coutnict fur a ouiii nut cift'f l 
inft and I rannol but feel that thi* savini; 

ooobt to be made. Thv printing and biudioff for lbi« 
oliMilNald b« done by rontrort in Uaioo ofleea 

l»K;»IKKr> l,KlUNLATI<i:«. 

The following anH!iviliiH>titA to tb« |tat«flt ami trad* 
iDark biwe are mooiatOMMled 

I. An 
Ooi 
for a 
yMra. 

The dotiae they are oalled opon to porfona are lamly 
jtidldal In ebaraeter. The Sopveaao Ooort of the Unit- 
ed StattMi In x\w rwvitt eaee of Unllad Siatee, es M. 
Alfr*>d U HtTiiardtn. v Okiaflee H. Duell, Commlaeiou- 
cr of Pat«*ut^. haid : 

">'ow. in deeidintc wbetber A fiOtebt tthail or 
not, the (kiinaiiMiuu«r aetaOttOVwa&ce. Dnd<i llic fmrt*. 
A(M)li<n* tha law, and deeldeo quqilioaM afXwtiittf not 
only pobho bat prfvalo laleiaela: and ao ae tu nriaimc', 
or «iieiMkNi» or urn Inteeferanoo tutn ea onnioetinfi 
otebMuta t Md l» All thb be e wala ee jadfcdal funr- 



ineal provldljut for the appointnant of 
and Aeaivlnnt OftmiaraakmBt of PateciU 



MX 



OVaa will be adequate for the aoeda off the 
Homo snilleiant f'trthe iiM*of tin* examininsr dlvfolana 
■Mjrha pmvi«lfd. but aA our rcoordii a-ns rafiidly ao> 
flONMllnlniB', aiifM iuiillv th>' printml oopn-x uf pateota H 
ia nwnlfiMt that it will iv<|ulrR ihn i^ntini Patent Ofllee 
bufldlnf; if anfflrirnt aitd mnv^ni«>nt room bn had 
tor tba oio of tlMoiaaiintrti; aiuj clerical divt»i»nA 
and for the oot>v^nltnt und *aff afr3Jn<' '5»^'tt of our 
Noorda. 

At tbe preefht tliu^ thi» c«*t of fanittbUiif jwlutwd 
(«>p[t<ii of the H|i«:Y^|Unaiiiii» and drawiuM of |MUentH t» 
doublf what it wr>iild tw* wrr*- thew fo|di!W eouvfuifnlly 
and acNH^tuibly armn»;tHl. and with4»ut vuirU arranife 
lueut tlR- delay incidrut to furnishing; these fNiptirn, hy 
n-jtton of their bt>iI^; MCA£tere<d throui^hoat all (tartit nf 
tikii buildint;. will rnntinue. Thone copies should be 
furiil)tii4Kl with the Mvine prtMuptneNS as a ratil of eloth 
may hi»d at a store. Th** price ehartfcn for thein l« 
.-it bwt equjil lo their iNist (o u«, and the purvhaMer t» 
4<ntit}ed to jirotupt *>*«rv|ce. which ui inaiiy cm*» \» of 
IIh' utnioHt itnfNirt»tM*e. SVere nxuu provided for ttn* 
r<>iivfuiri)t and aee«»<ible Htonure of Ihetw* «»plf«- a 
lorvr- nriiiill'T than that now *fmp!MVi-d wo-iM b.- suf- 
flrt -ni t.> proTiiptly IHI all orden. 'tht- I'lili-ut ■ Mll. f i-. 
pittU'ijClv wnitinsr for thr prctmi-t"! roln-f, luul it is 
hnfti^il thut iilii-n rln- ri'hi'f i-vmiiK It a-. II in-, touml adft 
ipiale, asht t!i;il finir.' rt'iv rt'. w.ll :i >t rMiterat4t oft- 
ri'i>fAt4»«! denmndt lor sufllpiei*t ro.irii 10 ..tiab^- thin 
onioe to properly dbeluurg^ ii^ vari* 1 riii;:'ni>n>, 

STKBtOOIAnUUW ANL> TM KWiUTKK^. 
Tike next moat UMrOtoeed isforBkilled sU^no^ranbeni 
and typrwrHonfc In nmnbem the elcrical fnree of tliis 
oOIgb la aboot anlHoieal at tbo present tiuut to perform 
the work rannind ; bat the troubla b tbat many of 
thealarka ouered tbo aartlao hefbre aftanograpbr ond 
tjrpawrittaic baoane a Heaee a lty. Bbr asanpleb aaelirn- 
nenle bavo baan reeorderl in lonflNmd la ttaboOkw for 
ywn. Within the im^t f^w nxiotlweipertaMali liav*. 
beao uido with book iyp«wrlttoc inolitnM vbkdi 
■■itlitoilorilf dsnoaatrata tboi wtQi IboH BMahinei. 
Olid ekdlad openatoio not onto ft wmaet ftto* <an do 
on tko wotk of neoidinir ntia to a wneh taotm mtu 
toetory tannnar, but wbat b abo of moment in the 
Mwdad oonditloil of the ofHoe, a sarinn of Rpac« re- 
qabod for tba alanuc* of th* rwmnl hook* of aboot 
pirty per eent. eoafi) ni«df Kunbennore, evt-ry 
9VaniinlnK divi«>M>n )ih<rMtld haw At lea^t m»e wkilted 
atf>noicrAiitier and tyt»ewrli»^r. ami all eopicw of oflle** 
records Mrould Iw typewritleii. NrjtwItliAtandini; the 
t«cltnit!»J nature of a lar;»e part uf the work nr<)uir<Hl 
of sttfUotCTAphers and 1>|>ewrilem in this offlei'. iVvni i 
luisHtoners hat e trieil in rain lo indues (^onsrewt to |uiy i 
ourcopyista the <<Ame salarit** |>Jiid In other depart- I 
MMfntai offlffle*. Many of our eopylfits receivt* only tr*l) j 
for the ftauie servief for which copyista In oth-r ile 
pAirmeiital oflireM riwire $30n The fxpecte<l nr-«ull« 
from tin*-: After a few nH*t)th>' wrvic«" in our oHlce 
niAti) of luir l^est otenosrniplierw and ly(K'writrn« arc | 
erinblcd f<» wcure transfent lo (fftlmi wlicn* tbestunllt'st i 
Kiltiry paid to cnpyiala is $0lN>. Tlie iMwitiou of tmin 
iuK >cb<KK ii not anrbibliLand It ia not Joat to thi« { 
ontee to v> ndjoatoMarla* that that ffonit waat noc««- 1 
Karily ioilii>w. 

wnasTii'ir uBKAnT, 

Tbo value of tbU libmry Ium fi«^u rei>eat«dJy and 
forcibly eet forth b> tfi> iM^leeeewra. TIip anno.^l 
approprlatNm for tlr>< library has for yearabvtn iua4le 
qoata. 1 have submittcil a propoaitloo to Qangre-M^ 
wfaiollt if favorably aoted upon, win materially attangtb- 
«• tho ooiMlitfOn off the Hkrary witliout vogablnv oay 

Aatbnrliy boa baan 



iir tti.- r-fi-'lralinn nf traite 



.-r Um- 
(■ s a 



▲ diAalla tann wOlglve a nubility to the office pra<<- 
UaavbiahiiaadiyMMad. 84ooe i«70 there have Wi* 
ff oi if taa tt OombikiMt^ or. to other woidab a new Coi» - 
■■lilnaat oboiit tory t—yeoifc 

& An aMMBdaBOOi to IfaAt thr ttfo off all i>atent5 
that they eliall expire ooC later than twenty years after 
tJie a|i|ilicatiDQe for tbe saaie are Olrd. 

At tbeprrwnt tiioa it ia po a ri h l ^ in kotip^^puliraliot.K 
aUvc fur till Indaflitlto nuniber ol yaaK% TJut tin*, 
praetlee dnaanat paooiotottwpiOBKWiof inifontioti 1m 
acilferldmt. 

8, An ftt«*>ndinent p<^nnittint? altnnii Co Die raveal« 

By BO dojtijf yet* nuty i»op. to r-H-.' vt- ct>rialn tui|*orl 
ant coueevxioua from aoilie foret^'n eouuIrieH. 

V An auieudmout provMluif for the imblication . t 
IMjOcnpirsuf ThaOOeialtiaietteof tbe Patent imi.-. 
to be ap|Hiriioned among' eeaatom and reprrsentAiivi s 
in PonicnM, by them lo bediNtributci) among nianufae- 
turAr>t auit mtrihanirM. 

At the present tlmeT.uuu ropier of The Ullldal tiaiette 
are printed, ntid U brlles'e<l that iLiNNI addltioua] 
cupire can 1m* funii«hed for a Hum very ||ttlo to extn^fts 
of that !)ow pni<i for the 7j**t o-fpie* 

A ^In[Klf• lo pn.vi " ' 
lUiirkf iiw-i :ii iMlor-tJitf T-tiiii 

I .nil iii^'irTHi'iJ rtiA*. tl;i- cmh 
J'ri'*.hli'!il I'd .liil". ; liisl. iiKd 

Ai'.il .ir||, r ]iii»rkM, *«:iil rr.i'l*' 

H(>M-i->, and Mr, Kr^\rh-i- I' 
Willi their rep'j-rl U* \<iur li 
pn>jMMc>d traue mark Iiiu u 
reifutratiim of tra*'.'- murk-* u?-- 
more*?. 1 raniH'-t i-oTijnu-n-il thivl f'Mifir.- t-xi 
and tntst tha*. th<- u-'t wlji il iiurodiu-t .1 -a ill r< 
m*Mtinte and t.ivi.r.-iliK- .^iMlmk. 

ti. An auieniiiiii':ii i-n iviiJiii^ u fi'«* of :i v.- tl. ii |.-»rH f^r 
]M>tlt»<^nfi in i!ii»-rli'i-iii.ir> prweedliitf" N>t?u' i. iiuiuis- 
Mloner of l>ftteiir- 

Other amemimeute Mill hereafter br aU|CKe«ted; bat 
ill View uf the hitenettv of tkaaaaaiOl^ no good nnnwaa 

wutild be Mubfcrvt^d by e»t<illdiBy IhlaiapOft, Mmt b WO 

fore they nne ocuilleil. 

niR ICKAMI^AULK ItKqi'KMTH 0|r [XVKXVURM ANP 
Wi^KrrAfTrRKRH kHoI l,]> UK HKKOKP 

When il in reni«mbere<l tbat this oflli'e is nion* tlian 
wif jtustainiuf? and tiiat ATuenenu inventive i,*««ni>)« has 
clieapeited the rout of prodiictinn to the advautii^e of 
AniericAn waj^M, It eeeins n» tboutch ih.* l<'|civ)j(tUp 
t>rAneh <»f the );nv«rniue«it has <tonK vnry hrtii< lo ^u- 
eouraiee the uHt-rul art* aiMt lh« Inventor* uf (hem>un- 
try At thH preHcnl tltfia, when ouf iDHOufaeturer* are 
reaehiiiK out for furebrn inarfcete, I believe w> greater 
aid ran hv uiteu Uietu titan hy fueteringand Htliuulat- 
ing invention. The Unit4N] Htate* can otity beeume 
iltHninant in tl»e markeU of the worki Ibrongli labor 
MLvIng inventionii which wiU enabb It to noinpata with 
the lower waxre* |iald to theao-oollad working rhuMwe in 
other «Kmntrl«s. The graotaat dev^opui«*nt in Atwfi-, 
ean export* iuu*t be In the direction <^ lner«ase In tbe 
ex(Kirt of niaiMifaetiires^ I aivprt, wlihoul fear of aoo-, 
cetMhful contradiction, tbat ve timtnly owe to our patent 
eyMeiu aoeb fool bold aa we have gaiaed daring tbe 
poet fifty ycora In lorrign landa for oor BMUiiitoeiured 
prudiMtSi Vo oan. by a fklr and liberal trcotnmnt off 
ur fnventoraw control fur our innnnfaetoreni not only 
iir hotue Markebi IhU the market* of tbe WOrtd. In 



sfvenly five yean is Ihc iurenti4Mi of our itw_ 
Thr n^apinit nmclnnr, which fnuu IMI toiHttlJ^jji 
work of more than a luilUou nicn worlting trit^ 
ltnplenkent«, is ot American ortiein. Thn •am»*"u >/ 
of rbeit)m)»«rn plow Aiul itsa^flfH] lujpro* t'turt.ti;,t,( ,|' 
i nrii planter, and the thrasiiliitf ami (N-iiarni.'* . .' 
i-i^iin-"*. In tliv textile bidutttry tlic AmtrirAji r»»r^'' 
Mtrpa«ief* lliitr o| all oth«rr ouuutrieft H'o«;4 o^i^l 
niaebinrry itw<-n ith>'hlrr itiipno fuu-iit ll.*lntititm 
of John iioii:(i:ri„'. vrhi.-^ piilrn*. wn- .,'3^,1 ii, y« 
which di»pcii"' i vtith tile spl;^llJ^■ !»■ * , ;uii: ti-r»4ii!S 

tl iMI.-s roll or sliver. Tl..- l roi it,f,>i, i ,.,"?J 

ui'AVjru- l;iiii-y woolens ajkd tin- Hiu'duw k>iia 
whh^iu^ c.Hri"*r-. iiw* of Auieric«it Mi^n iition, li n on 
alone by fun.! o i-hTJil Inveii1l«in« tlml our mv-'iA^ 
have revolutjoni?..! Ih "*o tnauy re»j>ecl» ll>*<l^riifl3, 
dustry. >ot (be lc»% have their invpn(|oii» m, ^^..^ 
matUi devicrv in cxpedilms' j -n .<(:<! iii -u,, 
Kte[M «lL)j>cn«]nf; witli hiAiui liibor ii*n>-:wj m \Au-i- 
iUi* country in tln' fnnM r.ink% in :lir r. »Ui*ari ^' 
ttther aiarkeit iiiii*-tratiu[i m fciiti'l in 'lit- •ffrl if..ii..tri 
where the r.-i] u-tiiiti in nmnunl I fiidl/.,! 
inauufai'iurfrM to ..lici-'^^hr ill\ f.iiii|Hi.. '-.f,^ 
nation* Aim-rlcan eb-rUi'-^i lippliitnr.-* r^-iiu .md 
worlil" inarkelH. Thi^ m *.< mfniiat > f.^^j 

1 bavi* .(Mdy n'(**rrt*t\ fo fnv* w^-ll kij<--* :i tiiMor*- 
f'T Ml-- p'lrpc*'- nt .■iiipiia-i/irt; (lit* ii'i'iutlar*^ tjui 
will I'.Tliiiti'-. iImiv !ri'iu n'>-'nrni7!:itf thf jiut rLiin« 
our inv^-tj'.orM, I> t iiol bjriret that it li. the Ai>ti 
can in% riiirir> win. b\ their iiiTcntions aixl diMsiw], 
■■Imvft iiiik.K- tin* .11*1 liflv years of the nliivtmith r--, 
tury thi* m^wtt ri'iimrkable of n^e^ord*^! tlmr " and nt \\. 
Knnie tinin have latd the clvjii/j^ world utrtivt ir:Vj> 
to Anienran inanufai?ture». 

In return for all thU our InvrnUtr* • idv lult ^ U* 
field and (air trealnvent. They only aak that th^ immj 
|Hiid into tlie treavury by tbeiu Hhall be utvtl h. 
necdtsarir', for tbe purfKiw of proviilin^ uwtMr? fiOli 



ties for prompt and intellii;ent action npmi their mH 
jpAtentj* for their inventions ThryieiM 
Hub»idies. Tlii-y giva niora than they taka to«t- 



lightened public »eotliMntdiWNiditlNitib«lrn«a«i 
sboald be oonDiderod with tofw br tfat Oomim if 
tha United Stotea. 

ItMpiiWftilly Mtanttled* 

OiumuM H. DmitL 

ColDmlHilrnM'. 



'iplhtsHlfd hy tUf 
■t approved J imm 
f to |Mttent><. lr;o3.- 
nnifrrtal nntltt-t." 
--■nip, Hon A. \\ 
Hw- y. I , n i'Mti:n-i'ti.:in 
iMT.,li|.- I.I..: ..s -.uhiDst a 
inh will j.r. 'V fiT Ihr 
iij niJ*T-*laf.- .'-^ iii. 



(iiic- worda of a raongnlxnl aoihfMitT. '*to labor aarlng 
uMobtoery and to tha Intelitoanoa off tbo labor omploy- 
ad. tbo UbIIwI Stotov to-dgylatoadvanoaoff tba world." 
HoA lahor tavlag maoMwory ptrfe ato J witbta tba laat 



[L'uiitkiunl tfjtu H< i-n.B»BKT. Nu. lOiii paft ]ii^| 

THB BOOBrOUlC STATU8 OP IKfllCIl U 

A CUAR8.» 

A> l>K;*TU(>VKICH OK M>Xti>l H IM.\Mx 

Jrvr Alt wc Inirc shown how nnportant 1» Ut* r\V, 
jiUyrd by inm>ets In tb^ dftitruetlon of cultlVAie^l uii 
u»«'ful plants, It will ttr etwy to in<llc*tc thfjr tiii|>:*-i 
aiice A" dextruvent of weetb and otht-r iii>sI(hi» jilirit. 
>\ r I1.M-.! -;-i.|> 'iiM'[ili"ii til'- . '.;niiioii nf.! n*iiM.|-.|pUn 
tni-'|f- Iriiit-rrlv ' i'* niMK*i- i-.irilriii. I tipiaJIv 
UKiii ui)ikWfM-il li-.iltiTllv Allodia pl.-\ippu<(|. (lif imr* 
lane ealer|iUI;i.r n i-|.i,3r\n.- ijl..v<Ti:. il.f l-unloek 
'(fivttrotdrA <niuii*.'i; ati-i Ihc pnrflatif 'phttti tl- ' : 
i ' l>ftleplklltt illuAtu to fr<-j»ll (o thr- iijitid ot th* rlf»n 

. ill-.--.: .'nP .111' 1. 'i.: »t iu«[. y otJnT - jh-im-* u I. ii-l , li > 'ninUt 
y^^fk Tli.v.ifi tl. fi' :if 1I-. li.. I4»r:inr f>Ti,i|> 
tti*' prliH- p.kl ..u-.i.r. m pr. V.'iitli.^ fhi' '1:1. 1':.. • i[..T.-iw 
.iT ;*iiy .:i..' ■- i.f plMi.r , i.ut a.- Wf r'nH d.-n- n^t a: 

•■l*<ir- of tufiu li. -■(.iiil.ut >:it'ir»' n - r t ^. •r.', ;N*rri» 
1:1;: III.- L'r.>V.ni Jtl.d -pn-^.l of f-p..->. r,*-.'-.-! 

)H'ri-.- . 1 II..- ..tli. n«, biif tli^ ' pp.. rf - h.r. 

a!-:' .b-LT'-f "1- lirivl Niihirt*- Jirrii\ t-it lu-ii ici iioi' 

.Mil] rti-.t'.-| S I I: Mr- pllli- ■■■V r.n Illi-Jll.*- ill.- -JliH'- pt/l IL 

.J.^lri..'1M'h nf w'.t-.tfc lli.'it Itn-v .!■- in t. v 

Unn ..f .-Ulnv.-tl.-.l .T.-pr. N.^riTllu-Jrv-*, -In V 

aniKirliiii- ftii.."|. i;i iM ihlM tl;r»'.-t mil, ir 1- -',(f Ti 

nay th;tl Ml.' Iifiiftii whn-li tIih yri.- h 1' u : l-nv'* 
from til- IT ■'»"'fk II. th . WA> 1" \ i-r> j;r..Mt V»!'tiK4i: 
at llie iMT-iftnilin^ of t In- C';! I i:ry 11 « It- pc-ii I Ut 111- 

S^Mrrnian that a ri-u*i"ri A;ric.%. «li,'-ii l.vi lit*i 
cbokcti up bv BiiriEb*. [i. ri niii.ii pliiiit-' ini I I ^t ' -J* ' 
withcni). and unpaUlablc uriuwirn. iift'T 1^ n^: mi!-' 
liiir«' by a visitation of licstriictivc ^,•nl•^i- 
iippt ared in a far niori' iM-auiiful difs*. i l -il "^'| 
n»'w hcrb*> siiiw-rb hht*. nn<l fre*h jinn i\l ;,'''-•*-'* ^ 
fiirdUiK dellcloun h+rbajce for tii«' w - I ii - 

tTHIU*' 

In a Himihir way Kiley h«« eaJleil attftttioii :.i rl- 
fiK " tbal after the ^rent irriu^IiupiM-r lnvi.4ii.ii» 
I '■ . 1 ■radt> and «Jliier \SV»terii >i(Jitc» in Ibf Vfiir* ' 
f'T!! There went wontti-rful c)tAUgi>M in f lii- r'-mriirV • 
iIj.' 1 .'lactation, the ifranfthopper devu.HiniN ii> t- 
fclli.iMtl by H jrrcftt pr«>vnlenee of planis .. Ii r-!i 11, 
diu^ry «4'ii>oiis wer*"* wnn-i'ly not|c«*d. h uu<- !■ 
souii- of th»*e ii|-Hiit» wrrt' .i;o.t:''i i:^ w*'Trls. Ijot I'll.-f' 
wffe iiHi-l vabiable as for-tu- b..- i lt»» h.»U ^1a''Vl>: I " 
etock* Moreover, other platith. ari.t mi*ecially t^hi-r f 
naainbent grame*. I'Hjk un a new liabit atiiJ 
loxoriantly ; one !>pfci«:?>, fur eiauiple, Kruirr "i ^ 
poemldey. ordinarily recumbent ami *earceh H'ltr^i 
gnrw iti prtifuvion i*> a lieighl of three and a lia^l f*^^ 

An iui|w>rtant, but not gonernlly r«ili/e«l. I»*t'*''^ 
which (s derived (rmn the inse^'t* niiiy t;e lU'Cb c.r-t 
under thi». head, thr.utfh not strictly bcloinriw; ' ' 
Klrtiy tihowed. *»-venty five yt>Ar* aim. tltat tlie m*^" 
(hat altarkr-.! tbe rotiix of k''«i«>Ma, aucll as virrv. rti •. 
w}iiie trrubti. v\v . in ordLuary iaaaona only •I'-Tixji' 
much OS IV neoi^sAjiry to m^ke roowlorflOah hit'* ' 
tba product of new herbage. In thb maaoer luanit^in 
fugaoaoatant sneccaaion of yoon^ planta andraioag 
an annnal though partial mwratton of ear nwajiw 
and paetona* **io that, wbcn to modamtr noaiM 
theee ioaaoto do no wore faana to tha ones thaa oaaai 
the " - - - JT 

beoot_ „ , , . 

baAaAeiar oparatloo < 
tbear tnaeet borera cloeely indtato.'* 

AA pinjiKMigKM or FiAlim 

It can no longer be donbtad tMA atoaa ^^^f'^^S^ 
caw of th«> very innet Importairt alu at att hi Ike 

greMlve devek>pii»ent and eootinnod ^^tolUin 

frreat iiui}orily of flowering planta. and. to"'*";jlf!j' 
t b with Bitine AloKMt a ooudltion of axbte ota VSL 
•iiiMi to this view, at no time ^i>ecia]ly ^S*^^^ 
tlie pnbliAatMiu uf I>arwiu'^ great woHti hat M 



lelnaaotodono wore bawn to tha giatt thaa ww" 
ahanhtoothad banowa whioh It hu ^aaffg^ 
aohllMtoapply tohldebtMad poetaraa aaano 
eAetafoparatSfroff wbloh to loeavntog iboiokMil 



•Btf ttt. u n W>m 
»«(kalaKkay«f Vh 



Digitized by Google 



Maboh 11, 1899. 



SCIENTIFIC AMKUICAN SUPPLEMENT, No. 1210. 



19401 



r«?t*ljhT ail i innr^ fwrblis tsiili! nt the prwt^dt it i* not 

* % ■:ii(i.iriit:.i*i' t X|M'rit]i'-ii:(it]nti with ^t lf f<Ti 'inn:: 
0,11(1 cTti.-j. rrrtilMi.i; |iltii<r*, r. jicit.-ii wirh iiiiiii". Kpf-i-K-A 
aihI c^lt^m. tiavi- -|:i..vii II . ijt. rmr ^.tuw:!! un l vihviltv 
oil the parr 1 if ih.>h.. -iihj.'i-r. ,t r.. rr .■■v-f.>^Ti]i/Jii:..ri •>! 
Hticii j% iif'^t"" -V I" Ifio inif u -.-lulil.iiM-f 'ij II Mniifi: 
whiit* ill rriili V iiluii. --•I'-fH >-h irf.-rl . !■ n li.tx t»*'t\ 
St'ien'illrTilly rltu«ri '.'».-•. vti rfmll rn ii . it-i.'-i : ruf i- in i 
Iiiarkrd tlni' it i»cfn t.viiu}Kirt'>i U« itfn'-i-diiiitf. 

In thin ci'i.ilitiaTi ■>( nlTairji it nt utify* ht-ooiucs i-vi- 
(It'^nt that !ln- i.'iir>: •iffliufi of in-tortii iu ihU ilirecliun 

th:*l i-r rti.' n:»tiiral ^ii:i'ii;-U". ^^y whu-li .-r- 1*.* f.-rt n ixa- 
t lu:i I if [liiihr- I- |i - I -Uf'l ur-ri-Ih fiir uT.il u tiy 

thi? ni'H-' jirwuitiiMriT, K^-ty it i v.-i i !■ >n wtiivii tin- 
lw'»'ll Ilii'UTlAkcn iif r'-'~-'lil i.v.ir-, Jii,i| iii";ivi'\ l:l Tlii-i 

lii'M !■> iIJl'^»•i^^jI:l; I'v It-iipn ivri-l Itnuiiil-i, h.i" -ili'iwn -.li*' 
iiio-^l i:i.\rii*li-ris iiii.v, .| ,vf in-* lit'l^vfun tJii^ jtEruflun- i<f 
n'*-.i,-r> .•Ti.l till' •'I rij.-l IT'-- -if th ir tiiM*tr[ viititAuts, .^.1 
ill t h.- 1 1. '1.1 .1^ tiu'-.litiir I [,1.: .-r rr.illy .-nforininf th»» i'iill>-;-i- 
uiiC iumI cjtrfwij^N' of |M.lUt)i IfV rliiWrtr-viKltiitt; triM>t-tA 
fnuu iiiM' phiht to Aivothfr, i-nrltmit*' of (lirt rnliii- 
li^rw of ihi* *rK*L*)t*« iif in-t*ctx •■ittfKirtxl in iVtin wurk 
wuultj liiL'li.Kitt tlitf foniiH hel<iu»riiii; Im whiilf faiiiihe*i 
aiii<] alnioot urji-rv, ati<.l If wc ckmiI J iitin;ntir' tltt.* rjioc of 
tlnwef' vi»i(iiii; iiiKS'tv wjjMtl out of 4*ti--<lL>iioe, the (lis- 
a->tr\>iiM «-IT(H.<t u(iuci phuit growth wouJil Ix* ttryuiid «- 
tiuint4*. I iitii not prl•{l>a.rl^l tn ^tuto thiit in)tt.f*l)i bciio- 
llt iiliiritx hi thin najr ti> .«uirh ami fixtt^it lui to ovrreouui 
tlik> n siii*> i<r tti*- work u( the plAnt^dMtrojilkR amo^M, 
tint ir .'. I |iMK«ihii» ut rompATo la mj wnf tM re- 
ftiiitioi ;t..^. cUv'tmot work, Itliwntowr tti^l 
tbe effect woutj b« surprialoK. 
W« nmSt tbereforc^ without pjini; further into de- 
tbift pollAuliatlOit uf pluuls an mw of tUe 
' * * fuualkw* «if ittMoAi iu 



AnothtT N'n*'hi>l(il fiini-iimi uf triM»»ot»*, Tht* tinpnrt- 
nwv of wlilrh fnn hftr^lly Ijf ovcrv^thii^ti ), m tUtir 
value to huiit;n"fy in il'^ifti; h«h>' with hi.i1 ri'inlrrirtif 
ilitl<H''.i''U« ilva;; tiiil'--r ii( >>i:li [ihviil uijiI iniiiriiil 
orifciii. Thi-i Mihj'-ri hii' n<-v"r hf-'ii ■li-'-ii-'.-.l »*l[|:Mtit 
n'fiTtTJvv In llji- fiiru 'ii- st.-\',f:i;iMit iiy lliiil liif 

(jlTfiiriiiC i-f Ihn-i- hi ■'.vllt.-% w.ril.l i|r-*.r:»v thi- i-iircfLi-. 
tjf li .'ir.r>t' lis iiii-.i-IkIv 11* wnil'l a hull, nii.i wIjiU- tin- 
»'T[/i4-T •■tut-'rii'-iii ill It*, il.'ta:!' !• 'ipt'i, r.f ilu.ihi, .^till it 
(-.•rv«'>i 111 illiiHlrur.', m \ -ir.klnn w.»y. thi- >h1 nHl^iS-s 
iif in-»-«:f-, lint i; !- i'»'fa|:ily rnu' I'ud iftt r thi- .iiT 
^|^nll^• <if lt|.- hln'.ffV'' V-iV- V.ni'-h-'iJ wi'h rh.. .■i-;-rw\ 
c-;(rr.-UH. IhiH w.i.il ' ' I' .X 'un.-h .tfTf n-K'-' i-'ni- 

^lili- mi T han iif'*'r i : ■ i n r i jr- nf I ''it' I I'ni, 

TtuTi?- (in? ilihjil III**;! r>-u'i'iij7 in ulilch tin.' I'lim.v^f i?* 
■o 4)ry that tleaO boil>t.*!i of iLniuuil-i ij>-'> it luToiue oflrii 
mrr, but., hr unliiral muiuiiiihi-.vr i<i[i, n':i>iiin »iiui>ly ii» 
cuiiilK>ri'rs of the cjirth. In Mii-h n*;r i'ij'. ;ri?itT-l;4 play 
llttlo p*rt. Wbtfn'vrr, tkovrovpr. i:i\tv i* Mifflcii-nt 
tuotflupp to prothici^ a natural d^-i-ay, :li. r»t inm'rt* 
occur hi nwariuA aiul ha^tt^t th4( ilftniriii'tion of thi' 
(.•■Mii|M»iri»; nui« lit a iiitirkotl ■It'crp**- W^r^ th»* U*h«e 
itf (leaii atiinmlB not i|M»tr.»y»'i| by in**x*tM Ui thin way. 
jui't, »lili lUMftN w*>r»* thf .iM-tnirtk'ti <»f il***!! vt^f»?tn- 
t ion not ha»ttMi**il Hf* it i- h> Ui*' ultackNor ronnrl.'HM 
iuM'ct.t, il it* ptrrftH'tIv eit-y to iiiM the *««rth w<niUI 
uoi Imi ii)bab[Cabl«, il» surfiu-'t* wmilil be o»)Tertf«l with 
tho iikdmtnicliblL* rfiiiaititt uf what was uiict* hfe in 
«oni<t fnriiu 

I>ark'«' irroiitM of iniMM!tii, rouiprlitng many tliotiMinilit 
of »piM'H>N. tAK^ part tn thi« mtvciiuablr work, and it 
will priibably b»* uruiecwifcfcfy m onier to brmff abnnt 
ft rMllutkNi of Mik valiu to tlwvU furtb«r opoo Ui» 



' «r»« fn'IirM<-t)>' of irrcar l>«n*>tU to luun .Not out)- do 
Ttio. iJ." I iu(C fiMNi for t-iifh aiiln»Hl». Imt v'orlxa 
iiirr'.^'n.\riit, u -AaU'r hni:, in now bf iiiif [nt|M:>r(t-(t by the 
tun frnrij Mt-ii-- >in(" Kn^lnnd a« fo«3«1 for bird b, i»oultry. 
i^'iiin<-, and lisli. < "tif Ion of thetw b<iirv luut been tM>iij 
liiit.-.i hy Mr. ti W Kirkaldy to <yjnt«in 250.00«>.00<> .if 
iji-»'-.u i Knto3iiok)sml!t' Monthly Map&7.i!3l^ A:ifc'i:st, 

. I 

Iti the day* of piir^- ' iJiiiirii'ivni iit nipilii*i:n', iJi*.-^rfc 
were w^vi HXteo-iVi'ty. iiinl li.^v.' i-i.-V tn iiivniiiMi 
the SjiantHh fly tn <.'><*-m tli^t tn.-y arr >-fii| < i •mui- 
vuhte. 

In the ftftii. »hfiiac iiml • h nH-r*- w Ir r.- ti* i* wfll 

known, an? intiri'I pri-lriri-t, ^.h nl«n arc i hi* f'ir:i,rr.> 
(fn**tly UM>d rrwtiiiiiMii liyi' iivitl l*nl:*h iif-rry dvi', t:n' 
*o-riilli*«i li»»rTT .11 till*- bfin^ jul insii^l hikI rmt a 

'V'Af l.vHt-:mi:i<':l iri<t,-Mi':'<"^ at** nil drTivr-,5 fmni M-al'* 
UiM-c'-fi a ;,*r'Mip of ajit^triiMliiii^ eapiunt y fnr niii J it ■iicii 
imo th4> rniiiniflrrial [)o«*ibihties of wht<:'h ^ir^ hv t^n 
m--ariN <'Thia'i'-1t'd, a* f took pl(^aJ■um in ^litmirii? iu a 
pafH^r r»iftd k»i»forw th« Anipr^oan A«*j- i.ktinii fur tbti 
Adran^winprtt of Srwfi- v :^>:'T. I', ^unii.il iw not»l 
lii»h?, t%i*t\ that ther* \»* i^xtni r»;aK>r. to J^-h. vm that th« 
luauuaof Clie Bible apua wh^h iki« UhUUrvo of Iwwl 
Hubtiatid widto la th* wfldtmi^ wm t,ho ^bmmaNf 
tion of a Mai* kmHU 

»VMMAKT OK Tlllt RAfirTf* Off INsKri^. 

After thi« iteneral aoooiint. arrautfttd tind4>r thf* 
olmNMW of Oama^ft ADd olaM«« <>t bt^i^ftUo l>ro«ij;ht 
abotit by toKeU, it will be well to Attempt an arratiKt*- 
in«ntof the mibJiMC iu a «Oluewhat difTereiit luiuiiier, 
In order to ||«3n, if poMiblr. i*ume lj<ht im to the rela- 
t\v« proportion of lomicts wliich an* injuriouii ur bene 

It will be manlfMily inipnwible to oaUilotcu* th« >i>«- 
oIm or tbo oeiwrtt In thl» way, mad it will b«i obrloiu 
thftt A elMMdilofttioD frcMii faiuilim will b« liuilclnir Hi 
«xa«tii««^ alno* soni« of th* famJliM w* v«ry Urg* in 
itutober oir »peele6 And oth«r« •xewdJn^f «iii«ll ; but^ 
tukiug tb« leroiiiM u a wbot«v ao b«tt«r Mid «pe«dler 
■uMuw siucgMift ilaeir Ibao to mniMkarli* th« baJ 



mail* rnA* 

-Il fnr.d. 

n< -h.- or- 
aihiiis jire 
nl■^ hrrn>r|y 
!frtii»*d ill- 
tttiii ofhiT 
■ Io.kI for 



AS VAUniB OP SOIIl 

H if n. fiu*t tiM ireri'-raHy r>'iihf'd that iiiKt'rtM ^lu^t 
ta-f Mil ii:i;»nrtant pari :ii f li'- ■rliatu"-* in lll'^■ i-inirArtcr 
it( Eti.t s. iil w iu.'h ar.i rnn;ir hm |y ij. liu;; i.jzi. I Ji'i'-irnni^' 
iu snoh i-.Miiii;ri>.«. ihtllwii'- IL* th<-v lio, roikntaiitty (H-tii* 
tnitirii: Thi- ».nil :ii all iiir.-'t;i>ii>., frMpiontly drawv^m^ 
vew'-r-tt inn hflin*- ttw .iirf'i -f mui LjrlnffiliK Ih** ».ijt*nil 
ill) '.n the ^iirf;\i->-. rii:thir.n„- th.- r :iai;vi-*er of thp wiil 
il'nIlU^ hy p;fc*-iri^- it rhn,nu':'i th-ir hoJleH, Alid f^r- 
tiiuinif ihe mrih hv tl.i':r n«ii il*-ilir and decay. It in 
pruhaole tlint iliwecf ■■ arr- r>-^;»nr • i ti|" (nr --veil luorvsoll 
fiiAnjT" tiian arc 'An- carili ivnruii. .ihii-ti Darwiu baa 
[iIajw) bo-fore ci.t iti Mii>h an ti[j}>oUaul h^lit. 

|ii.-»>i't>. A.'t' (oiiini ?x'ij.M,th the KT'-'nnd m incrwiiblr 
linnih*-f">' : >^iinn' nt I'ru ni p.uw tiirir wholo lifu urithT 
jsrvuiid, f«:»-il ifips' ni>>ij r'i<ir-< aitd rvs'^tljtt*. up' li lii'-Atl 
and decaynu' vt'irt'tai'l*- iniifL r nji Mi ^ml Imniiis iimt 
U)KJU other iii-':-<-iN ■ manv nr rhi'in h.*v.- tlifir !if..I>. 
under^uuud. all hoii^li ^ h»*> ^-vtrhi ir fnnd ^^isewUeiv; 
whllo otljera Ijide their - r t'liii.*' iiTh[er>fn.nnid. 

The duptlx to which tU'^i pt'iiel ra' ^- iN>tuethluv; nur- 

Clclnj|;th« ininata itia«oU of family fodoridv 
m DM found ommlM Ittvrallr br nitttaa At a 
d«pth of ilztovlgtitfSiltiAftiffQlAymbMCl 

A0 FOOD AM> ri/rnii?f<* ani» ah r?<KD is tiik akt?* 

In ihU WNIe luMM-'tH play au tiii|iortaiit pari. iiL^evtH 
A8 fmtJ. and Iheir fwoduutji a» duUiluff. mn ««kl kuowu 
to All. The ^Tvat iilk induiery of th« WOVld datlvad 
wholly from inMN!ti«, and alinoMt entMy httdL A rifl^lc 
■peettN^v thfl ftilkwonu »t mnnnerm. 

Al Uxai. Inpoctn have forniftil artirlp* of difit fop cor- 
lalnAaviM;^ |>eople<* «liice the bt^Kinuliitf of th« huiuaii 
faVk Hupe, in lti43. L>atalot£Ur*<l forty-hlx Hi*«c'i^*>of iii- 
Mebi ushhI an food, and Wallacr*. hi ]^M. siiuwed that 
to ifCta of Mix dilTereut orders were UHetl am fcxxl by the 
tadiaos of ttaa Aliuuoii. 8eini«irilii«d p«oplM to-dAy 
wm Mitaia ioMOla Ai food, aa wltovM tho wummvtton 
oi Oor1xA«fl8» bjr the UeilaAat. And a book Imm n««n 
written oimr th« oapthm why not «At inMeta?** 
for tlie pAfpoae of fhowloip that uiany powibllitiev in 
Ibt way of dieteCka are bclnie ignorwl lO'day. SI. He 
VbntvMlB. in Addiwinff th« flocidM d'liM«Qlo]a«bt. in 



Abluby 

faiuiliM. ' 

Anothar diOleuHy. howeveR, frtllAh ATiaee in mch a 

'^KuudOeation ia tha fact tliAt aowe onlara are In auiueh 
iiiiir« advanced Ktaflv of daauflaatioo than otbcni, aiid 
-i<« fore* whleh ia givm to a ftunily aa a tAsuuoniic 
k*roii|i variM with Um ri«wa of th« lataat awnosiapber. 
Nf'v^rtheleM, taklofc only th« oldar Aadjpsaonilur ao- 
cr-pted fAiDlll«» aiid arialyxloff hAblt^ «« flM tiM WOA- 
li 'U to b« aa fo^)tovi>i : 

Of 33 fauilim of HyttieiiopteVA. bot i AK lUotly 
rl.mt ft*ediiiff ; the CVtilpl^ gAll lIlM. ATtf lO the 
!iiain injnrloiu to pLanti^ but aOOU foruia Are pamsitic'; 
II raniil.r)! an> utrurtty pATAaittc apOB other insorts ; 
ITi Hr>i prmlAtory npnn otfaar insoehi;S, couipruiiii; 
the l>e^ hav«t no ottkpr (^pneial valu* in tlwir r«la- 
tiuiiv with man than pollonixpr* of planta. or prrKtn- 
eent of huney : t'onipri^inc th« anta, Are befleflelal 
tut HoavenKent, bot hijurtouti iti thMt Othcr mIaCJoua 
It iiiiirt be remembered, however. tllAt AS leait f7of the 
itn familieif are of the Kreateiit value In the eroaa-fertll(- 
ration of plants., in whieh w*)rk Mie iiuie«I» of thifi ortler 
IMrfhaiM laka the lew.!. 

In to* Coleaptera. nr beetleti, convlderinfT ^ familiesi. 
thki lnMK!t» of 9 fajDilie* on the wholi< arc iujurioiui. and 
of Si) fannlipii on thn w1h>I(* am l^rniiBtiial n« dentmyliiff 
Injiiniouft lii*i^<itii : lO familu**am ImnAAcial a* miavih)- 
pi^nt, and IWI or iimt*-, (Kottly vin>ih i:riiii|i' nf li'tJi* itn- 
iiortauoe. coittahi ?-<in'." HfHVcinrff*i nml iiN*:iy ii^ntral 
lonuH of |>raL'llea|]y uuecouoiuic im|Hirtauoe, alchouuh 
oertain oi them vlalt llowoia) S iMuUfA <ontAlp both 
iiijariouH and >winriWlhJ fanBi^ AA Mil m AtAAJ that 
arw neutral. 

In th*' .•^iphnti.ipt/'ni, or flra!<, the Tporim of th** sin- 
In faniilv art' p;iriL'-it K": iipiii warm hlivxh'd AiitniAlH. 



THirtMUfe. tboiiu'b th«itpeei«« are (o be cUa»tA«d ii» tUv 
Ill-Hill at ■cavenicerw. 

In the Ir^jXera thO Ittnai betoBflBCtOtlMSffeAli- 
lit** are injurirHis. 

In lilt* <>r»1er rireoplera fhr. •;[»*■. i<*-t f^f 
faiaiU' iir*t prnrtt^ally neiirr.-il m it.i ir t^r-: n 
ti'iti:". Jilth^Ml^ll th*ty pniwffCN *nnn' -i-ain.' as ti 

Ail nf the in)»i>r1» of rl'n- *ii.i:l.- 'a:ijlv 
<i. r o.jonatA may ir^^lh'il h.-i. !ii-lai th. 
p-.Ml.H-'"-- .tin ii{Ht»i ortif-r ieiH,., t. an 1 ar-' 'I 
h.-ii.-ri..-|.Hl. hn- 1.1... I.an.f ina.' in .\ --r,-,- I- i 
nir:!.!!", hiiii-m 'Iih', -i r»- aipl'tlir :t|ii| prfv i| 

,1'pia'i'- iu»ect« wht-cii lueuiwlvt** nii\\ hi 
liflie*. 

Thi* inM*rt4 of the nini;!** family of thi rr.h r T.plie 
inir.iia jiri nf lifU' ««cononiir ralnt*, Piri^pt tiial Ihev 
i\r>- 1 nijMii r.Ln t 1 1 -1 1 '^kkI, 

Ij...i.y, rt, ,,-,rt" of H of the fainlll»* of Thy 
Kaniira ar-' )-.'(i.f !*,.■. jvl ►•ravi'iitHT* and soil inakerv. 
wh;lf' *-nnL* nf r h,. j*pr-.i,.. |,f t familv are p*otio>»'linl 
liiiruifi:! fn.rii 'hi- r.ariiiurr wh:cii thry \[o in iiou^el>oUls. 

Tabulatiti4{ imt fai'*..* tliit» k.:.\ia«>d. wahAve the follow- 
in« : 

InJnrioiiR an fiw^iio^ n(»>n coHliatod aad aNful 

pUnt*. tbo inwytii of 112 fAiiiiitf'ft. 

Injurious a*i p«ra<>)tk iip^'ni wanu-btcKHjed aoiiuttls. 
\hf lii^ectN of 1 fMiudy. 

BeurOHal aa preying u|KJtj nibrr fni«H.'l». Ilie iuvecta 
of 78 faiiilhe*. 

Hi'nrficia] a-* waveiiirerK thi' i:i*i --is of 'iJ fninlU<t*. 

iieneflcial a» [Kdintizcm onlr. tlio inM>et> of 2 faindiM. 

Henpflrial as forming fond for friod D*IiPti. thtt iniM>ct>. 
of i famillM. 

Of iindfit4>rmiiMd omoiBla toportAOce. the loweta 
of •!!> faittflie». 

Kaiiiiliett oontAlDlBf botb lD|llffkNM Attd 

fonuH. 1^ 
Tlttt If itnia are : 

Beuefioialr the inveelii of 11.1 famlljaA> 
tnjaxtoua, lbAliiar4:i-> < f i:i:> famiHiA. 
Bolb or aatfat erat inrd. th*^ inMietoDri1tolUi& 



In ttii 



OOSCLUfllOX. 

And now Itaa qaaatlon to t Aia we any neAiwr the an- 
swer of tbo qwiy la tholttloof thia pmpnw ihmm «• 
were at the atAtt f W« hAVAi poriiApa. gaJnad hy thia 
siiuifuary a claarer Idea of the eeoiHmie hnpoftaaoe ol 
the da« loaeeta, and poaaibly it may appeAr by tbia 
contmatlnir wetfaod that thi* benaAta (lerfved from In* 
aaoUfotlrMy offaai their Itijariee: but we oannot. In 
oiir preaeot Btage of •nltehtenment (and I «Ay II with 
All revereoeex •omnlaoontty and pfoualy adopt, with 

witli All the lowar aalmahk werbetealad for man^ beaa* 
fit, Qod nerailttlnft oeeaelooAl Injurlee, to twe Klrliy*« 
wofde, ''aol Bketely with nanltive rlcwa, but Alao tn 
hKow im whAft mfachty cffeeU ho can prodnee by tnatni- 
lEirnta ao Inaignlflcant, thua oalUnc OB at tn gK^rify hisi 
power, wiiidom, and goodneaA" 

Ooniraat with thh) view tho eiowof VnS* Kadev. in 
one of hid charntkne pitMyH tn tbo vohuoe entitleil 
The Survival of (hel'nlike:" "WoaffOBOW^rvimred to 
adiuf t that thin whole i|i)e«rlon of enemv and friend ta 
relative, and doe« tint deiM*nd nr>C'n rfirnt and wrone. 
■i..i!t. bitupW I ;h n ntir <irtt. i>4a( iun«ioi" to the ^iven 
nniioahi aitU piuut«. An iii-rei which eattf iMir pota' 
toea ia au ettemy. because we want the [MMatoen too, 
the inarot liaa aa much n^it to the potatoen an we 
hnro. He i» nrewwd by the nommon neerajiity of main- 
tftiniuK tihniKdf. and th^trr u i^ve^y cvidem^e that tlie 
potato wuA iiiiuifUfi ninch for the mM>rC ajt for tlHi hii 
man kind I>*mi» Nature i^-rpiite a* iimch inti^reAlfd 
In till' iiiKfi': HJ- Id nuni " What a pretty l>uic " *Iie r\ 
t hiitiis - I boil nv-r Ti> Smith''* iKitato |iHtcl).' Bti! 
,1 hut,' wiiK'h »r.ttH ittix iiiHt-n 'm ^i^-isetlosiil: that ih, lie t« 
bei;L*llci.il f.o man. ti-^i-t to thi- in-i-«-i. 'rhii- rviTylhiic' 
^ ^ ill iialur** i.f a hfut'tlt tn M'iLi<'lh:tit; and .111 i:ijrir\* "n 

lh[ilrr!k. 'i-T tra*- dii-n, if flicvsifv thn fiiiiitli*-* srfirin't hiiiir an.; rv^-rv titi:r tliat i'nnditi'»:u of hfe aif 

rn hjihllv nf the IK !\Ji ir . t y <if t tu> ApeclM in inoibfli-il thf ri'lAti-n.shj(>r< n-aoju^t theiuwlre*," 
i:t'^ .Hp|'rnx|in>tl»n) injurtnnh ranilliHH, |0 ; pr*^ ' In ti:t'st' witrvlt. iLiilry witli l:i^ accu)itoiii<<d fflinity, 

' hi\>- f'iprvwn(*vl lh*f ninatini: .«.|itijruiilv, Man hiit 



.■uv-nnll 
**acti, y» 

il;ii:»r«m- I«ituli»r«. 
19. Ill p"im nf I 
well Ati in III 



hii>tl» 
11: t larH.- iT il- f. 
iiiiih»*r>. nf iti'll' 
:,lf. iplr-ni. tin 



I rHnilhH»4. 10 
> , : ; tcnve-ugeriii, 

hI" ill 'hid nnlrr. 
xhmhi tlie iiij iriu-.i? 



J oaa of Inaeola aa fnod liavo laado ao Ifttte 

t and aald thAt we ought not to forget tho ro^ 

I of tlie Roman Bioperor wtio aAld thai tlK> body 

of aaoBflOiy never tasted bud. And thAt the banqui*! 
of tbaaofllaty voaMalmmloahaoniotlitaigoolong aa 
tbom WM MM riniill tNBlDi* tUM Aft foaot ooiae groM- 
bopnar Aariaaaad oted white wonaA. 

A ainglo bMl^ Iba honey boe. fnralafaao a aolabte 
Artiolo of food, and la Ibo baato of agroitand warid* 
tvide Intloatrr- 
Aa food tee poattfy.aoagbtnd^ and food flab, ino acti 



will eii^tfil the pn*<lina'< IIIM , while in th*i n:[itt*r» t Iil* 
wavenf^m will probahly <*<riAl nil I'f nth^r^ put 
toffi>th4ir 

III th*' !,4»ptdrtptr-r»i pri\c" i-"al ly all of thus SO txld fatui 
li.s Hr>' mJiiriiniA thrun,:!: 1 ;r 1 1 aiuag^n done hy thfir 
h*ri..»' 111 \ »i^*t-tHf Inn, till' h !■ 1.: .in It Hinst b« r»'-in« i:i 
h"r**i|— a:i I t'le fn-iif rnu iii,>nT hnldw for lHAuy of tln' 
Hipt^TA whi'li w* httV- jiiHt rKHful-iTfil— thill rliM 
in^tl*^■1^ art- aiii-MiL' the lini* lu'tiv- and fretjUf iit vinltor* 
of fl tweni anil have a irrcat au'.I hriifllfial efT^rr^t on 
crnsM fi'rtili7.atin[| 

In till' Tru-hni'tt'^ra tht* insi-i'tn -if tl-.i* ».iiijfLe family 
fwNl npnn mj'iTitn' pluntt- and havt* iin t't'.iiianuu value 
exoMpt 11.^ f'^rl:l>tLln^^ fiM«! fnr f(»>«I f.vlii*. 

Tilt" li.vf?>. nf Th« »-|nfrU- family lu tiir nrd^r M^onp- 
tera are lihhlTtTent In tlielr eot>nonil« relations, thoilfih 
probably qliKhtly b^oetlctal. 

In the Neumptena all of the 7 faiuili«i» are i>ene- 
flcial throug-h llielr prrdoceouii habltn. with the eioep- 
tion 4>f the Hlalidie. whwh, itince their lurvai are aqua 
tic, may l»e termed indifferent or neutral, thouffh it baa 
both a iHinrAcial and an injarlomi relation to food 
fUhpD, 

in the Huuiopttra we have !> faintll^ all of which 
are injurious except tttAt here and there a »t>«K!ie8 ha^ 
luul a ot>mmercia] valueL like the lac and dye iuttectn. 

In thn Ilfiteruptem there iu« 11 families which are 
atrlotly plent feedeni ; 9 Are ntrirtly pretlaroomt , 3 arc 
bnth uifartoua And predAceoum : while the eeonomi<^ 
valaoof 39 la more or Icea doubtful, Miwt of tlM*ae Iaac 
Are aqoAtie And bare aouM value aa fUh food. 

The ioaeola of the alogie fomlly of tlie order l*hyHa(>" 
tera are Injnrfoaa. 

In ttie firthoptara we have oao fomlhr of atrtctly pre- 
dAoeoos hAblta ; one whioh bai a nUMd food And U 
parily Uniarloaa and partly bancldal aa Ita 8|>oel«o be- 
ooawoaAfoocen; tholMbnaofiliMllyarouknown : 
uhiielBtbarnaaiBliv fbdiatOiftipMlaaAMallin- 
juriooA AAdaatrofefft of vMrtatwii. 

The inaeala of % ategteAHBlly at tiM ardor floplat- 
optera ana pmbaUy braadelai oa pMrtitnry Ibraio aad 
aeavengeni. 

The aingia lainily of the onlar Uallofihaga ia Injarf- 
ooa, eontalnlng nara>it«w of hirda and nkaniiaala. 
Id the Oorrotlimti* the hablU of the IneeeU of the 



ataglo ionUyAroon tbo wbok of llttio 



-iprvw4i*vl lh*f ninatini: .«>litijruiily, 
<n:i' of tlie form* of Iif.' -n^vhn^,' fnr . v iki.-im'.' jit 
'■nntinual warfare wliii -.irrnnmijiii^ frrim- h<n hy vir- 
tue nf hi' H>ifjiAHfiii»i: inrrlhL''"i'»'^i''»'-lf a- i.'f*j<'hi«il[y 

eviii\i*d ll» Iiiis** hf.n; the ph>' ■ i'';\ ! rh,i rui'T-'n-' of 
.Hjv ixi\<'ri '^i— fi-9 — I It- nsf-rritn th" i-^rrh. ha- 
.vji:iiijt_Hl<i'ved liimtself to the Uio^I 1 j i,nr\: nral 1 ii* n>n- 
uientn; he haa domlnate<l all oIIht •<p.-.-i. • in iju'iire; 
he ha« lurneifl to hb own ui*e^ ami r'ni-nnrivL't'd or 
h.u«tene<i the evolution of !ip<i*rh">- Mu fi:! Iv.rii nr of 
iix fiii ipi;\li:i»T« ill !<n':-li :*jM'r]i > hi-- Iias vtiju'il i>i;c nC 
tul-tt-nvf <*»'rt.»iii inntin'ul Inrni- and ^•AiMNii; ihr 
rniitrol nf-.thfr. \W It-t- i|.itM:ti.i*iir ty|».. l typ.- 

•* tl<>«t* ifXiHrf-n--*- Hial iMTlh ::- I - nf I ifM art' I ■! I : ■ -i i I 1 i . I - 

int»*rf«t>t nn- hfin^.' pnihr^l hi Mir^ *■» ili. I' i'- 'li. <•;■', 
miuution uf u hislurv which |ja*( iuau% I iii.i*?< rr |MMit"(] 
itaelf in |Mutt agv»- Tiie Hirufririe of oth'-r rnrtuii if life 
to accommodate Iheiimelves to the condi'loiiK hmught 
about by thn rnpn! devHopmcnt f>f thin tiominant 
type in one of tin* m. .^r nLtftre*tinf; tleldit <»f Ktudyoiia-n 
to th*" hiologint 'r. day Ir would «e#m a« if. in inanV 

ofTorlo to niakf th" hi -f the cart h hw own. a11 the 

ctiuiplioAted ektn I'litx <>l life were arrayed ateatn^t hhu. 
and the icreat nini n Itiiii ite result of the laU.tr of the 
bloU>^itil In bis Htudy uf the relatiuUM of llie iliDTerenl 
funuMof lifeaxidtbe [awn wliicli (-ovcrn thcirilevelounieiit 
will Im to brina about the abaohite control of all other 
life by man. Thna it ia not only thn econonuc worker 
who kioka for ItaaMdlAtO raeulU of a pracrn-al kintl 
from hi* labor— the a^entlHo AgTti-ol(iiri>t. tho horti 
culturint. the eocMKMnie zooloiriHt, the inetbcnl t>«ct«>rt 
ologiid — who should conmiauil the reopect of cvku the 
prnctloAl-iuindml luau. but tlw bioUi|;L<t In w Itati-ver 
held, however rc«trletcd It luey be, wlwrther he In work- 
ing toward the ondentAndlog of bmad prtnciplm and 
Kpnpral lawa, or whether, to oone narrow comer of 
*>«rch. he la Aeoouiafaitlag lUAterbtl which will help 
ultimately to land to w\& undentAn4lB|a--«U i 
working belbfallyAiMl piaetieAlly lowafd tnt pa 
well-being at the bnoNUB laeau 



Attibraee aa araa of lOLMMMi nanm la la 
and TlsrHlariea. Senea Are In the 9bUa of OalHamiai 
the lArgoat of whieh.. tike SEertn gbioil Reaervat. InehMlaA 
4,000.000 aem. Within the paet thirtylvo ywua II la 
eatloMited thAt 1 I.OOIKOOOlOOO faei a ». of tbabar on pob* 
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THE NKW liON.V HIUlUiK »>VBR THR 
R II INK. 

LiKK n rAlnbow, tlw> irrMtt Arch nf thp new Boan 
hridtxi' bol<lly f>|iAii* ilw Ulilm* (ii Iht^ *iitht uf Almii 
iuA(4'r lioiiiiHiiM* Wirh a rlenr <tl«1nitcv ljtft«'evri tlir 
two main i)i*T* <rf inetfr* ifl|»»** frrli JimJ n 

lH*iirht of tn^tvt>> fwl) abovt? low unti-n 

iiiark. Ilic* an-ti lo. wtlliuut duubl, tlw lancntt cvrr built 
ill un iron bridfre. Thr iipni^ clum] lim riitir« ly 
titK>v<^ llift brulfirr^ ; whilr the lowpr rtionl At viic > . i.il 
inti>nit>n*> thi»' wnwlway «t a distJincM of Id ni4>tfi> ,*.J l-i 



It wMMipportvd WAH pArtlAlly rtfitiovvx); atid tUv brUlgi* 
aIIoWimI til flint it« b«N<inii^ oil Ihi* pi«n. No nhurv 
(itnirtur<**> hud ti» yrl tMHiii built, fur which mucin t\w 
crnlmJ pii^nt uloitir itu«t«iii«*d timrntirv thrimt. luiipile 
of tliin tMuiriiw>U!i IhrutiL thi^ |>irni ywklrd mily 17 luilli- 
UH<t«r» (ID 6(;:t jii«hni. By rhrbttium. ISli?. tlip riitirt< 
tnlic work luid brrn miuuvrd ; Aud Ihf biitipMirfih no* 
tAitird oDiy by clit> pirm nt«iuifrd frrt'ly acrruw thn 
rirj-r. 

Thw biiildlnB of the two land-Arche«. wich hAvtuff a 
•^l-iiii (if :i4 45 liiHttTH 1113^ feet), thv bi ltWrli>e <»f 
-trt't't t'Xtfiidiiit; uloim thr riv«rfnHit, wi:hil9 breadth 



worthy of iltm incomparabli* faifchwAy of tb« KhttA 
With this objrct in vtfw, the I wo utaia pirni liAVthttn 
built in thr form of tuwrr Qankcnl cAfttUf caic*. fMh 
with a braafi rt^ntrnl ]MuMAir<'war and two i>ldB 
On tlM^ two »h<jr«> pi(>ni, turri>ti*tf t<»ll-|ZAt#« tiaw lw«t, 
(^rc-rtMl. ThtMArchitiH'tiirpnf th(>M*Ktruciur(*i> ulrikic^t 
nhii*iiiblM time iif tho inmlUvnl (^HtkM oii iIm* Kbir»». 

Thf fiitlri* Itrldir** hAJ)m*>t in rviuud niMiibfi> 4.{ilD.iu 
inArkN <9l.<Mio.<MHh, Aiid hwit f>u|iptniit«d iht< olil f^m. 
tiM* (raiirbiw of which wajt tcranlt:^! iu> «arly as Jit]yv;| 
1395, by Hfiuricb vuii V'iriipburie. Atrhbulniii „j 
CvlufCiMf. uhI WAN bouKht up by int> city fur 'J¥>.[u- 
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f««t> from tlw pi*ni. And In nnffborvd bi4oir tbn 
rondway, Th« naptiortintf rn^ln At both nidmi of th4> 
nrrh havt* a lM>raoiiiAl dut»ric«) nt th^ c*nt4>r of 9 
luHem i'J!>Ti-i fM>i( tM)tw4H>ii p»*r|wiidif*iilAni, thii* pro- 
ducittr ft roiidwAv ; iii«>ti>rfi (.££-lHt fe*tl wide Aiid two 
fo4ftpn(li« »»ftO-h Jin im»f«Ti* iir4H l^ti wlilf. Th? fool- 
LHithN on «>uoh Mide are br4irk*'r**<l out 'i Zt m«tt*n4 
fveO. TIm' upper iMlir^ of Ib^ ru«dWHy i* VS iut*t«rii 
<7S'1A fcW) attxtf kkW tii1»*. tftiVMitf. fnr H Ifiititii of PH 
tutftvrx (WCHa f»— ti. A ck-iir miwi>) of 7 5 luHfr? tS4 4 feH) 
IwCwtH*!! tbv tiri4lie^r<Mi|wn>' Aiid thi* iuanIs or HtacK of 
A ircH?>r| A( hijfh WHter. Tbf raiMtoim fur tlip cfittral 
pi«'n» WMc *iirik only 3 lurlera M«'40 f»^tK n» the bt*<l of 
the- ftlrfUlii, fur a depth of !& iiivtrn l ID DO f<*et>. rouHftI* 
uf cuitrs*' aikI fliitf irrarel rvntinK uQ Mindy, white, lig 
nltiferuuii cIav. 

Thi* dftitrnl piers vrr-re lM*ffnn In April, IKOtf. and 
brmiftht up to the hnteht of tho hrlilirA roAdwAV aUhu 
the end or MArrh. lllwT. By ttte ftr^T of Septetufier. thn 
«uptir«tructur«wiutoMnplet4Kl ; tiM fftlne work by which 



nrSS'M ra«i«ni (lOS'OTtt feat K and th« creaenU emoplr 
iNtn of the hriitfZik Appm«eheii, rp<|aire«l an entire veAr. 

In eoinHtriKTlinic the hridf^. thnm wfn> riMpiirrd .l.'Sid 
toik*> of f-leel. '-J'-J.uiKi r-ubir uiotor* rjM,<tlH) eubw 

van 1 oil of iiiAMitiry. Atut 7.IMH> ruhti* nifti^rw iV.lOtI rubir! 
yar*!''! of rnncrt-te. inelildinr ll.-7l> toiiti o< reinent. 

A bri*Iice i»ewiiliully a utllitArlaii Mfomir*' d«'«l*ned 
tn meet the recinin»»nmitH »»f 'M»riitti»*B("(Al Utf ' Hp tn h 
(i?w yc«r« M4n» t'liKiiipt'Ti' ronoTiiwI ihfiuMdven chiefly 
with the iMiildini; of hridireti with aa little iimiiey an 
|KHi«iljle. Aiid with the primary 4ibj4*cl hi view uf pn>- 
ridiij); ATcoiumodAliiMi for the InrtrcHt (Hj^ible Atnoiiiit 
of tnifHn. All iithrr coikCideratiutiM were BUlHirdiiiA(t*d 
to thme. Artiiitic forinii w*Te umhI only to ii liiutlnl ex- 
tent Aiitl only in *n fur Aa tlu*y wt*re chrnp aiiil direct Iv 
«pplh!ubl« to the Klrnrtiin^ in h.tiul. But at the build 
littiof th«* Mninx And l>UfM*Utorf hritlfree tliv* iitihtArinti 
iiplrlt WA*t ikot altowetl (•iittr(*ly to triumph. The eity tti 
|4iiiin vt-ry reuMi-UHbly IaIi] great *ir«'M u|>i>n the kiw- 
titw uf a brldg« wbtcli would ooiutit-at* a itAt^way 



iQArkK 4$.V>,00Ai. At no dintAnt Any An elMttric railway 
will run fntin the city-»tnt)nn. over tlM> brulffe, aod Ap 
the rifihc bank of ftt4> river to Khrpnhrt'ltiiteln. 

Thftt iheTo.OCd iK'npIft livintf in the vji-imtT of the 
bndirr* ApprrrlAte full well the AdrAntatfei. aiu[ btAnty 
of the KirnrturM In proved by the «*xtriu>rdllMiry iiaiii 
t)eror vKlton* to the bridge od the Sutiday follo«inK 
the formal o|>fiilnic <ln tlittt day the brldire l4ilU 
Hitiounl4*il t«>2,4:t.~t iiiarkA l|iUX>i. The |iA(r>olie dllceni 
of Bf-tnn Aill bav> to put their hands dtN*p into their 
ptK*keta Ifffon* titey have fnllv reliernl theiuvelVM of 
IIm* drbt incurred by the buihtinc of tin* bridce. H«t. 
by the pled^m which lliey have ^iven, they liatc- tuiul« 
ptyuildf A work which now cN>niititutes mic of the 
MtfChtM of Bonn. Monnivrr, Rlilne tourlktii will niiw be 
Attractc^l in farKc^r nuiutHT» to the city, e»lM<<rinilv Miice 
the Sii-benu;ehtr)g«i rA.n he no readily reiiched by Ibr 
*-UTlric ri)Ad. 

Tlw Slebenireblrtre,. It should be ritentioned. Iiavp mX 
IftAt b««a Mved froui tlie huinery qaiuTyiueti, «hn wm 
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yUAwblg aWM> (lit^ liili^ frMiii ikll ^iilt-A Itj oT't--r to 
| lffx> rf Uii> iMir.kLli>4' uf Ikiii Utiiitf. till- I'riA'iu/.iiiiLiujil 
Mtfjffmllt**! till' i)iMirr>' <»wtMir» 'MjM** luArk*. iti»> rilv 
aCOalnpi* lixi.ioi luiirko. tlu> rit jr nl ll.>uii .'iii.iiiHi iiiurkA 

■ad til* FViiviMii 1MI11U117 f(Mv« tiHoii iii<> ii^iit ti> >.ti>rt 

a \aiU<rr. It tttvrffurt*, Ui W tiuiM^I ctiat tli»* hiiti- 
(Jrr«l thouiiaail tiiurifrt" wlio jititiiiiilly vitilt the rctfiiMi 
will lontci»r hi'tir the* bLwititii; of rin'k auU ttu' puuuil- 
ing othMiiiiwr ititniniit »iiiii<.- ; thatth>il«Mrt«d, ruaiwd 
■lopM will aiialii Im rU.| In kkMu; wMI ttalth»ta«wi 
fomta will oace uivn- uffvr to wmr (Iw j u t w il l i«> 
IrwIuiiMil whiali tlwir aeak. 

Our IflMMUdM hftw ttM tftkn Inn Om OImi- 
«rittaMtiu«aiidO«kwLud nnd Umt. 

THB AUTO-LUX. 

*l'PAHATl'S Foil UUICVIMt IMi KXTI!CCirtKHIX» CIM 
^^HK (if Ihi- .vh-.illtni.- I tlui . ,-trj-;- Uiufl Ih tlwt It 

nu'lv lif KahtiHi niui i>it|i,t;iii«hi..i III ilixiaiioc lu 

cirdiMArv lit*, thi» t? a itfvikt I'lin*. "!!! i-. tinw a jwr 

Hnit ufC4fli tiMiieeii ro fi^l |k^^ witv at the* ilArk 111 oriitfr 
Ut Itieltt cb(* leatf (ir n cni^ijltf. H it. hIiim^, fur a hunt <>f 
(lltTwrrut PMUHjuH. rTifry udp canii'it luire riwtric lijrtit. 
luaujr iuvt^utun luive undruvun-Hl in dt-viM- mu apjKarn- 
(Ufl tbat tthull giTu the NUiie ll^lktiii^ ikiiil cxtiii(C*)>3*b 
■tilC farlhtint for fpm. harn Aln^Aily ffirttn a lU- 

Hcfiption of MTvrr^ arrAiiK<*ii)<><il^ (Iavimm) for thli* piir- 
p(uK>. bill, in ftll of thfM*. r*<v>ur»»? vfw bail ui quit*? a 
coiii|iUrA(«i1 iii<M.^Uahi*>iu Ibat acTt^t iitKni a ixick of 
which lb« 0|j«nktiuu waa uot siuv, owiiitf to tb« fact 
thai an eleetn>-itia«C(i«( wa« KHMrally lunl aiul the fone 
at oc«'« <li»|MMal wu quila ftwbli!. It fullons tliut. in 
»iivb a co-Hc. if till? cock ifl ■OBMwbat ii>;lit. il will not 
turn. Bful, if it is loo bjoMk tfl^pw will b*ak. It in pro- 
babljr fiir tti«*c fMAuiu^tlMft tho Ky&trius blth<>rto 
broiufht mil hav* not b«*>n vtry iiiiccit««fiil Hut tli** 
itivA ha* not. on tiMt a^riiiiit. invn aiMtmliiiioil. atnl 
tbti errrs ooDlMt wawnit Ix'tw.^n kod arid eliH'trli-lcy 
•zpteln* tli» IMW teaiatiroii uiaklns la tbli dlnettuo. 
TlM ■'Anto-Luz," UliuiMled iMnwItb ttom La Xar 



tare, afipean lo te tba nbapM appatatua of all iboae 



I ap to ine pr«ii«iit, •liiee la 
faalitr It Indadaa no maelianliiin. The cock l> n? 
plasad bfm itaal ball, B iVit. Ik which mb upon a 
■MS «llMMd at tba nttnOty of On eaadalt that toadu 
tlw M •Bd which it tho* flomm Iw ra wMwIlar. TIm> 
pracwiioo with wblcii balii aw now laadt te Mggrgle 
MMlawpmatoaf Niriiw mimmi • parfMt tlMlaic of 
tbto kiidi Tb» wdatat oT tb« b^ll, iBONOfW, to anoh 
that (ha BMMHW at na «■*<>■■ la no a^Mdli|il>M it 
Tlw bdU WlMlaaM to ■ ohaubar. Ji^ alosad bgr a aoivcr. 
eL«^«Uehit*tMmdUiabanMr. la lU* abainlwr 
IImm la a iMirmantnt naitiiM, A, bctwam tha polo 
of wUeh daboaclM tba titramlty, S. of an atcetro 
OHWDat, F. Bjr luaaiu of thma ahiiDMit*, it In paxiablc, 
at will, to moira tli« ball to tba Ml or ttm liaht, that i« 
nay. to riiov^i It from iCj* i-.t«t or rvplac** It th*r«rtn 
To thiBftlwt. II »unic«( to v.'iul Into tbi- ^Iwtro-iuiU! 
Uvt a vurreiit that nball tl*?l«?riuiii4' at will a north or a 
Huuth pot« ill Uw ttXtr«uiity of the con?. K. 

t*ur thb purjMjM tlM?r» arc t«|M?eLul buttoim iKii;. Si 
t^niiinatitii,' in a hwul. Jf. that may b« tuniiHl lo the 
rii^tit or Irft. Tilt' n*vativi« of Ihc battery roiuiiiiiiii 
CAtiK Willi A bliM*k. Z. wtilt*h, iu n Rlalc of mft. i> 
toili*il<Ml tiy two flat *nrlu^ /. iukI T. TIw p^Mitive i» 
eofiiieie(4*il with two dI'icka mtiiatail on oiu^h iiida oi 
tllw** BprinicH, which. In a »italt» of rwr, tlo not touch 
tbeiiu Tin-* nru foniii?ot«"l with itw i>jtri>initj«i nl 
Ihv w irt- i,t tli.- rlM'lro. If we Turn rh,. I;iiiil. )f. l« tha 
riiclil or Irft, we ^iiaJl cauitf otie "f llif -|irlii^:>i lo lofieh 
oiiti of Ihi' [Kiftilivp bloelu. Mhili- Hie olhrr rvlltallu. 
Qp4in the i.i'i.';it I vi', tlie L*iirr>-ii: v»ill cir- Mjil*' in 

OIM» dlr*'etioij i>r •At" other iieenrUii^ to tie- "i-rinu' — 
III inotlon. lu luM wiiy, lhi> [hjI*? tun: we liiive .jIiom-o 
will be <leterinliie<l at tb* cxtroiulty "t ' III- e-ire of tlie 
iflwtnj. \h BiXMi as tbi? ciirr.'iit pai*-* inio tjir i-li-etro. 

tb« ball will be uttraeteil and reiuftlu li. eoril.iet ti.ere 
with. the Heal o|"m, xliieli Ir r.-lr.| will lie uii 

aomffvil. thi? i;us wiJL llw* ;nTo t?ie .■!i.oii!*'r, //, *iui 
thafUTc to ibi! burner. \l the -.iim- r wi.l Mow 

tbrouieii all aptirtun.- in the ehitiiilier i.*iiiiitiujiiicalili|f j 
with H hiuaII tul)«». P. aiioTii wiiii'h tlien* .1 nlaliinntl I 
wliv ri*t«*'^i to IneArKlespell*^' ^ly the j.ai-'lu.'e of the ct.ir- I 

rent. | 
It ii Ijere th.it i; Ik'li:'-- •"1-1 luiilii the [irnii.-ij.ul 
burner. Tile hejd of tlie (iiilton l»inic no ioiitfer 
iiuiiieuvereil. the ^priiitr^ re^iiiue th»*lr Ilr»l poffilinn. 
Itu: tliii.ir>ari- !w> .\rriii,L.-e.l that llM* |M:i[e of ibt p*-r- 
liijiiifiit iiiiiKoet thiil IjiL- a polarity eolitrary to tjuit 
a«>.oiiji->l liy th-' h..i. .ittr.\el» [he l.itr.er llir-i,ii:li its 
Ciinr:».-r wirli rile I l.^■r^o ao'l eun-.i.^ it to full tiihio a 
M>at teriiiliiatinu Uie ap.>rturi» of tiie liibr. /•, denitriuHl 
for liirhtini; thu ipw For ottinKiiinhiiii; llm (.ran, the 
laiue button Is usevl. tht? b^lMl (M'itii; tariH'd 111 Ihe con- 
Irury direction. Tbc ball b* iMfalii attraetix! : but. nm 
■oou M tlic current is no loti^r |.iavi:ii^- irhe hull liav 
inK takan on a polarity reverse- to thit of rhe priiooil. 
ing), it in thit otbrr |K>Ie of the |K-rniaio'iit iua|{nct 
that attraetm aikI tiin ball falls upon lite »Mt of tlw 
principal m* condnit, 

Tlie aafTMii nreMvury fur tba propar operation of 
tha ■MBlmtUs i^ one of 3 aiu|ier*«. "nia batteries eui- 
plnrMTaM LeclancbiS uuoa o( wida anrhuH-, wbicli 
aaMhrjrivanMb iutanaitjr: aotL aaaaah aaiiaaiim !• of 
laqrUwt daiatiaa, iMr aiad te » hnv UiM. 

mmeOKt, DBVBLOFMXirT AMD VAEiWras 
or THB PIK AND MBKDI.B* 

TllKRK is no rvconl of the period when piiii and 
ue4<tUeii wi»rw flmt employed in their primitive fnnns. 
The Mftrllest ii4*edle» were not piere«^l at the lind oppo 
Mt<? the iMiint: but th# prehistoric iiwHlle wan ralb4>r an 
awl. wbieli H*>rTed to inaki* boles in furs or ».kins that 
w»r«? worn aceii before teitlle fahric# wer* lnveni»Ml, 
Tlie Joti_- anderKrouiid ru<»lB of plant.' ' .r I'li il wi^'il. 
anil leritliem Ibuugs, were iNuwed by Imtel fi:rr.tii;ti t lie 
iMiteM ihuM uiade; and it was only it£ ni'ire reeehf timei 
that the Idea was eonnrlvrMl of iit taehini; '.h'- l ii 'iji: to 
the primitive ne««lUt. for forwiiiif it to foKi-w the piiMi 
Ihu* iiiiule. witoiioe aeoaa tha Brat ld«a of tlui iiMdle 
prupvr. In ranalnaof tliaatao — aipl fcw aia^ 
picrcvd with ■ hole at tha aad appoiltf m p 



met with: and it to atridnt Ibat 
times a bttlaaurrad, aarrad ■« aaadlm in iboaaramMe 

Flat te^'dlea, with a split in Die eml oppiuiie the 
point, are found nlnonic the rmiiani" "f the l>r<Hi/..' atfe, 
tile two branches lieinsnllKbtlyarpanUvd, the'i bmuttbl 
togetbar again atul eru»9e<l at IbeirciidK, wbervby a 
kind of mjM was furwrd, while tbe two parts were 
•ouiatlnM anitatl by a rivet. Il U not known when 
tlw am «■■ iint (uruiMl by pierciuB tba aiMl. which 
Boat Mva baan a dllDcult operatiuu an a rylindrieal 
rod of Iron- or ateel, «o tliat, sub^eipiently, the plju^e 
was llatt«tH*d where tlie eye iH-eiirs; tint no rN.rrect l.b'ii 
aan ba formed aa to the idmpe «.f tio'>.i' ne•1lte^, i.h*- 
QaUM) tiM-}' vuuld itol wilbslaiHl auuusplwrlr lullueMCen, 
while, ou Ihe oMiirar)'. Hx^'xtofof the aariy phi, for 
wbleli bruuu ur ibe precLufU uwlala wen onau eiu- 
plorad, baire been very well prwerveU. The true lypa 
of • aawtaiK oeadla waa. ma early aa the firrek aiul Ho- 
man tlnna, pointed at oua aiMl and pierced at U>a oiheri 
and If WAM only wlMm tlia aawlng luaebina wan invented 
itiat iie^lles w'vra oiada witb tba ajra oaar tbv point. 

iJvun if I be period wben (bo ttiw true aaadla luade it* 
appaarauoa be luluiowa. ■■ abo Iti ciaet fonu, tbara 
ciui taaaudaufat that tliia atMatlalljr dotttaaUe ln|>la- 
luent had attalaed a nnry high deitne of perfeetloQ lo 
ani'ieni tiiuea. 80 aueient a paeiu aa HouMir'a " Odva- 
sey'^ irives a detailed aeeirant of the laantle woven and 
einbroidcmil by Pciwloptt for Ulyaaai, on his depart 
ure for the Tmjaih eiiiedltion. Itwaaiuit. bowever, 
women only who uaad tlia needl*, beoaiMi neadbiwork 
rankeil among the lliie «rM, and II is probable that the 
euibrotderem of the (leriiHl ma'le their own needliw. 
Jual aa, so late aa a century ortuuii|^.i, |Miiiteni made 
their braahea audlprepared their own eolun. 

It waaoalir about ins thai tbc llr-l meehanieal |>ru- 
eaaa prodnoinc tha doable alcrl roti. for making; two 
ocediM lulned togetlier, wna iutroduecd. At Ant nr.' 
db's. billon' they wer.' nHnpletely fiuished. anderweuc 
a >;reAt many iiiatiiiul and iiMMihaniealoparatioiie, pass 
iuit aeverat ttioaa batweao the facioty and tlie work 
man'* dwalUng; and it waa oolr Abaat IMD tba* tb« 
aa uMa te tha laoat part by Makaaioai 




• UNur ba 



S4-jireely a tiiiiidred years atfn lint ateel pin waa rarely 
iiM-iJ, ii.it tins variety lias now lie-eii auiaueb ilu|icuve€l 
that tile ..tiv'l pin may Im* aald Ut baTa nuw euwe iiito 

irei.eral iim' 

Ti>e b'lii.-thi' of .L-el wire are praparad ia tha aaipa 
maiiuer a;* Mi' '-"' f' >r the iieedLr, ao aa to OMiatltote two 
piua. ae|Ninii»l ii m equal parts before tho opentlMl 
of headinir. AU'i one end must be aofteiiMl befvten^ 
ceivinc the lu-a.!. Fur thii detlrate operation aknte an 
autoiuaiie machine baa bean dsvlml, that briiiiiii eiieb 
Ih'iuI III iiirii within Ihe lnfln#im>«f miall Kit" daiur*. 
and winch eitn wfien \iii},i3*M} t4hatikN in a rlsv. Ove ur aix 
imM'hlio'N Im'111^' t.'iidi'il by one p*'r>ofi. \'ery eniall 
bra"'' or iron pnii* are beaded by aiiuply " upseltini^ar 
erualiiuK down tlie end, as in riveliuK: but fur tlioae of 
larger mie, tba beada uioal be prepand piavhnialy, is 
a iiartloular and very ioc«nii>na iBannar, fraoi ■ |Maaa 
of wire twiaicd aplrally. two and a lialf tnrai I ' 
mtuire.l to make the bead, of which StlOiOW UN 
pro<lur,i| dally l>y one worker. Wbmoal 
«nch inii was beaited H|NUMsly bgr baud, b 
and all titoiiaand piDi Bar baaM haaiiaA I 
ly Id ten hour*. 

Bnamai hnartail Diaaa^aiiUtMe a bnneh of iadnatnt 
inaalal to AH-la-nhaoolio. wfaar* waa lint eoaeaivad 
the Idea at adaolhictlia ■*aaanier or iilaM head to tba 
steal Bhaak. A aianafaeturrr of that elty. aenkiiHC 
lutana for uliiixinf tlie naedleii spoilt in nwn«t»olure, 
iimeeirvd the idaa, after visiiliiic Hioie S'enloe iilaa* 
l^ail faeinries, of flxinif the b*>air on the enit of ulie 
of the '■ waiiier*' neeitleii, so as to form a pin; but it waa 
only after lnuii and teili^Hlia trialM that he succeeded In 
attachlni; the eiiniuel strongly euoiii;li to the ahauk, 
auil also hi tindtn^r a eonipcelti(Mi of ula.'.s sulBriantly 
louKb to slan.l the ukaijv to whieh a pin may be aub' 

jcr-t.d. 

The tfetieral Int mil net ion of the ..leel pin wa*. not 
etu-y, bee^^UM' it wa> fi'iiiid tliMt the early enaniples 
readily li^-jime detaeiu'il. I'M ili|e I" liieir lii|;ii |wiii*}), 
» lille tbev "liHii broke ihii"ik:l« »aiil of ■•nilieo'iit pli- 
ability, bl.flnic Il'»' I10-' II irli yearv. leesever. Ibe 
con'.llli:[>tionof '■te-'l pii." has lorenilj in. r ...i-. ' , iin.l at 
a fcil'icle .\u l;i-rjtiil" il'- '.-I'-Iorv it has Im-t-ii f. iiml nre- 
e^isarv fo put ! [' fM'i .'tri.re >t orliw to lurtke '.h«- i:I.k.*s for 
beailiti^ pin*, cli.ii: nou mm out half a l..ti ..t i-i.ui.i* 1 ' 
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laetbixU. while diirlne lb« laat Afteen yeara ouly baa it 
been entlrelv ^1nl^hed In thia inanuer. 

After SheilleUI, Aeclwu, or Ait-to-Cbapelhi, baa bean 
oelebraied for the needle Indoatry during the laat two 
oentnriet.; ami It la In Ibat eily that war* aatahliabed 
the llr>t iue.-liauical appliaurea eouaaetad with U. Be- 
fore Ihe invention ami pecfectlufi of the pojlltinE ina* 
chine, a skillful workman oould point n,aM naodtaa io 
a day of leu boon; but a nacttliw now piifanu* tbia 

r ratten with craatar praoMoB ■■ MlMv Baadlee In 
aana tioaMid with ooa niwtMaii 
The naadia maiMitaalw to nnw aaMaoMlad in Bdb- 
laml. Ihe DottadflaMaar AowrlM, aMOmHajri 
at Alx la-Cbapclhv wklah to^ far tha nait Itapertanl 
i««t, and alto at laariohD. Ahooa, MHMhaab, Ohtaa- 
niit:, and lehterhatiaen. While no inadlat aia iaada 111 
Fraiwe, that country produoee a Uifo qwurti^ of ptaa 
— iliaatatedlrn tbooaand ndlliona— wbilaaoaMntaft 
mora than ten niiliioiui daily, so ttiat Fra^ih lapaiti 
of this dontestio artieU' are oiMu.iderabk'. 

There ar.. at lensr '-'."ii> rarieclM of the needle for aew 
litirahme, to say noUiiti^of tlboae for embroidery, oack- 
Init. cartridi.-e-uiakiUK. ixxik-bitidingr. sail-iuaaint;, 
kliidiQg, larding liii cookery^ and many other (Mir- 
poaea loore ur leas coniM*cC4Ml with the oritfi'iial object. 

The pin eal]e<l Steck Nadel in (fenoaii has even 
more varieties than the needle, while belnir still mom 
iarfrely and ^eiiemlly used The |itn miii't alwi have 
been einjiloyed tw-fore the iieeille. h.r r<«inecliiifcr the 
skins wbU-b "erveil aa icarmelits before the idea of sew- 
iui; tbeiu toicetber was conceived. Fiaiuplee of artlntl- 
cally wrxHiiflil pins arc found amoinr i'^ypttaii as well 
as IJr'-ek r'-iii.ijti-'; hut ;t wii* e-pe. iiiMy liie Koiuan-. 
wlio iijiide verv elii:>irat.- llbiil.f , wl ;i.'-i have devrU'IM-il 
into the l:i."i.-rii liroivli. ^iiiij.le |i:iir. w ith mere head, 
shank, an.t i-unl wen-, l-i.Mev. r, l..-;.'ely used in an- 
ii(|uliy; aioi ":h.- . -t iioii on ik wlo. t. r.'u'v wen- Ij.-ld 
is firoved by liiany proverb" nii.l j»i].iil:ir iii..'^- emi 
lo-et'..! w ITb Ihe pin 111 variiiu- iJink-'int,--- 

IlifTer-lit kinds of wire are ri-ioir...! tor roakiiii: tlu- 
I'ii' .iiiil the lieH'iHe; for white lh.it of Uo- iiiP.er luii-t 
lie -lilT a:id > et ^ielliui;. lo a eerlAin rs 1 i-iil . 11a u el. 
a- pi.lmlu-.l '.o the hifhe?! decree, I'lul . I the pin i.iu-l 
also puNsraa a certain auiu«int of stllTlHisa, wliib' il must 

■too wnail at hwkUas wltbawt baias brolian, thawab • 
la* bWilr paMbad pta baamaa aHllr ditacCad.. 



xUfW inti' >t«-t'l. Iiy rin^ 
l(»<At dnruiK' i> I') ri;.iii ii'ii^'tli 
Iiriitart44 tJ-*- ti«s-» K.><ry a. ^.-t^' . 

to Iflilfth i" fn^Mniliie C-> lilt' t 
wbiie it U bfUtjiLi (lutl an t ijitu.cl ljLat.U-il 

Thr fjiniiie-K or fiimit, ha*, to 1*^ matiy t»u*/^UViy U>r%he 
'■mt: •■ . .-. II. I-.. r V- ...i-i^y fi./.M... .-,im1 um,.? 
il iLiu:ij 'V ..s<-<-u» hu:1>i'ifitily Ich^' lor tio' loriitihu *4 
tLr iu-iLii. vi hi.iMt muKt nl<4i U- lirlulit u ithiHit thv lie 
i-t^*ir> fi r |Mi|i»hlutfi ^''il y*'C noOtntt)**, Two work- 
Nit'ii wLtii iron nnU, Ukv X)int ol tilt* i:ln>'^Ltll>wt*r. r-K-ei^l 
f latit (b^'V hiv tiur |ji.ittow. takf U|i on the aud of llwta 
vuincliTit Klaw. uliicli iff njuijiletl bv turuiug >o im> tu 
aMUiue (lif furiu uf a |M<ur. With their ruda tfacrjr pro- 
cvKtl uaickl) lo ft (Jruvtui; fjiil waik. hkr m nunvmolk, 
Blrai|{lit. horizouto], uiul about nirl^tr- yjirU*) 
lonf;. KtoiidtDg iu thr luiddlr. thf* iiiuii unit*- tliv ImIU 
at TuccHU glam. and th«:n [^*r«*i>tl tit oi>|Ht».iif ttiieo- 
tioiu to (hr vnA% of th«* walk. i):u» iliftwinj; one the 
glA«# to t)wi whnl^ lenKth. It»< thli'kiif>M vnryiiifc with 
th«* rnjMdity of ih** nioveiiifiit l>vrwrH'ii iUtr^ mhI •rVMi 
■ulllitiie>r- iKKMiii inch). aXl^r whk*li IIm glAii rad ' 
l& cut in'ii' If iiiTthit aiui miMie iulo bundlcn. 

Th« lieud ]•< fonued and flx«*d iit the MUtir ofwrnHoO 
with ^rcvit nkill by a workwouiau smliH) bcfon* a tablaL 
ua m'hirh art* moiititetl a frnun*. ab<iiit ].^ cm. itl inrbi**} 
hiffh, carryiiifC tho pIiuH rcM] planctl hnriiLoninlly {if* 
•Dd tHriii^ hmu|;ht to u Cfnivriitfait dlhtitiir**;, a f^nJ^^ 
bunker nt iklM>iit thr hright nf the ro<l jimI an nirj^t for 
frivifitf « bU»w|ii[>«> flauiv, all adjiiftnlil*- Tibe work- 
voiiwn. w|m> }m» l>»>hitv l^-r h rp^i^'itity of »>it^| tliAMfcii, 
tttk«« wTenl Id ««cb hainl u^d tiHswe emiU oii« Id ftaft- 
wmIou, tdumntmtf witb Uie n$:hi wmI MU inU» ths . 
bMl«d ABd viMDttv porUon of the glaHi rod. wilbdimWa 
\uK tlw thank by a tpwiftl lurnins iiK«vaii0Dt k> av lo 
take apn litUe of the iflaai; aiid a turn of tli» thumb 
■ml flnrt flnffer ffiTm tha shank a roiAry inorvuMK, to 
thai tb9 gmw uk*n op bvmiiiw fonnwi into m bead 
' w attaehiNl to t)ke «ful of Um ihaBk. tba 

, while the coiupiet« pin falls into a chia- 

Ml. Tfalf «iiB*wbat oouipl«i oper^on Ii 

with reoirikabta ' — ^ 

vroricer can BUM 
m Of KM mm 

in dlaineWlMMll IV tnillliiMl«n--iiar 
to 1 a of a« fnoh^whll* Uw length of the ihank rafta 

f rvHu I -S to S oandinaton <l»-3a inch to S ioeUn).. 

Aooorduif to th«» report of tlipAlx-U Cbapetle Cham- 
ber of OouimetrH. tiMT«» «r« now lo tlwt diy forty ivln 
aud oMdkf faclorii^)^, vmpluytufr toor» than 1.0fN> vori(> 
people, or lwo-Uilrd» of th« total uuiuber eiii.'af^t^t in 
that indgstrr In Oeftnany. For inttkiii>; iil*«h1U*» iilons 
from WH> to wH) ton* at Mlrcl wire arv w<wrked up reurly; 
«ikd tlw folliiirtutE ar* tlie nuiiitM^m <tf th*- pnii-.'i|>ul 
thiit<li<:«i l>r«KluL'tM tluit ar«t tiirijinl oitr per jtiinuiii . 

H^^iid -t^wlnir OMi^lU'*. it.K"vt)i<j in«t; »*»wiiiv umt'liitit* 

II 11-.. iKKf; variuUH otiwr upv.ll*.*. xytNHMdju; 

,^11 I l,;>«i,t»n.i»l; iiiakiuL'n total of -|.V)u.iin>,rixi, 
rt.-pr»--«_'iil;t)K II vultie. (rf aj,)ni»JHM> luarkf 1 l'Ht«».(NM>i. mid 
ffivitifi* * pric'-cr Ir t'j. I'lT tl.i iwitt'i. nJtticiugb 

thr prints iM'ti^alU vixrytr nn |->-r thou«Ai>d. 

Oi the lit.'htt t'r iii-i'dloft there an* forty m a graiiimCa 

.\u'\. ttoT.-dir.'. 1 'jt<' in an oaoo*. mkm no m thaa 
- iKH> .if rh. jiLriiT.'>.i f naMol htadad aM phu go foa 

iK'iuiil iiv I i|ri| il|M i:- 

M;\ii.if.M iiir..n. nhi. i,n».ltn'.- tiMM.' t,.|t n*..-!!^- ..f the 
|-.ii.'lit^' ipiulr V i'iiriipli\;ri I'll Iff] ;» il.nf rmiili Imtju Im 
docuf tu thts Aix la-CliMiirlle lUiirket by iuferi^^^ |ip» 
dttctab wUab oao ■cniffaljr hv diobignlabod hjr thalr ni^ 
or inad qvudllar. Wblliatvod 
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Iiccilt* rii.-4V U' iNMi^Itt *1 th*- I'lilM itf t.'ii li p^iiiiy. tli..* 
«f iiif'-r-jitf <|ii.-tliry «ft' %^>iii rhirry f«frK |m'iiii> : litit II 
<liff«T*M(i-i jii (irii'M I" Ijir nit.r^ Duiii ---I <itT by ri*i|)i*'nt 
lirt?akA»:>', wurk. thltlruit^ h( tlirfailiiaK. *«'arit«if 
of ttirawl. add lou of Uiuey ta uy ootliiiuc <if l«uit»r. 
Itkoal* UMiaMdlMMBiilMgidutotlal ' 
Ik* pndueer aiui ouoiitiiMr both •affarin«(. 

NDTRITKUl I.NVI-;ST1UATI".NS at THE 
USIVEKSITV Ol- TK.N.NKlteiKK. 
By riuiu.iw K. Wait. 

Thk lnv««tltratk>u« ilp»cm>e<l licrpwlth form a imrt 
tit tbe iui|uir)fv iuiii]»^ i]urii>if the liv<t tlirtM^ (Mr four 
yrjir*. uruItT tli*" dirf^'Iiuii uf the llitlttHl 8tal«i» IV- 

IwrtuM-ul <>t AsTicuKun?. viUi Un> tilDilB appruiifiatail 
>>' i;ooKreii5 " lu inrniiintoaad n|iert apM mm na- 

Iritiro rnlui- of thr rariodl aitlelM and (aaUBddilta 

tutttl for bumAli fool/' 

Thr inVMliffntion* pntricHulv miu]i> in tho United 
8tat«^ hjui b»H*n iiMwtly /N>nfin<*(l to ih** N«w Knjrlanil 
and otivft Nortbsni niatm, and id r>rdvr th*t dHliiiU' 
IntorinatkoD racArdlnc tb« food Mippljr and coikuiuu- 
tkm of ri«ool« \Mog uaAm dUIereut euaOliiom luiclit 
b« ubisiut^O, tiM Uitlvaniqr ol Tcobmcm^M KmuvilU, 

wan >rlnrl<!d k HlftMMIIalhtt flMa WkWl tO 

luaku ibne atodlM nadtr IMM pwHwlMly SouUHrn 

aMdiilMMw 

fllWVltwdirm^tnr of tlw Oa«*af KnwriniMitStotioiu 
'■"^ ' — BC« to thU work t " Th* Uolvwiltr of T»n- 
!im1 tpodaJ opiKirtiinltie* for tb« taoiwrul 
OB of DUlrtclan [iti|iiirl«*. Tlw anlwnitjr luu 

„Jtf cqulptied BbMutml labocmtoriiia, . . . 

•Oil WMficntad wUb Iba Us|MrtiiwOl of AffricuUiira 
Id Uw Boal naocraai ■waoar, (nalir gtruR all tbm 
iMUitiMof ita lalxiratariw aod mneb gf tba tiim of 
Iti pw l wwr «t rinnrirtfr — d hl» anlaUnti. Wbwi It 
btMaia kaawn la Mm city «< Kimrrlllr ud TtoiDlty 
tluktdiaii lB*Mttl|iatlMM wm In protcnH at tha nal- 
MMin, tlw feapu Maallnd gnat laMnaa la itaata, 
aod na pnM wmrtr leaKlht and wMvly dJBMMd wmto 
ttmmi aaaoaan at tlw aatata and uarpoM tt antri- 
ticH> l»rn(l(pilh>ai «• wan fomMMd " * 

to f iUKP." 




ktbciu iMaitiaM 



Up to the nmeal tlnw (he ntpaitaieat of Aarieal- 
Iniw hai publiibad two bulfeltni daaerlptiva of thin 
wurk, TiL! BoUMin Xo. W, " Diataiy atodmi at tba 
iriaranit]rarTaanwwa«ln18aSt"and Kallntln No. M> 
" Xutritlon InvOTtlsatloM at tba llDlvM«lty of T«iun- 

■•• In mtt-imr 

II la rcrjr Kratlfyinit tu nuto timt tbe proiuiniiiK n- 
aalla obtuiueU fruui lh« fov«»tiKuLiuUK aJrrady pub 
lialiad have led to tb<>lr cuiitiiiuaaoe at til** I-^aiTrrnity 
of TaniMMiw by thn d(i[)artm<int darinir ir^j-IMlM*. 
Th«-s<* miultA tuirn brwn cnfupl^tpd anil vll] h« pub 
liKbml in A *AparAt*> tiiiUivtlii t>itti(lAd " r>lfrMCi<in Kx- 
rMTlm^ntK with *>|)ectal r«rer«>o»» U> tho M"tAt«'Ii(itii of 
Nnr<i»peii. Ill INilt. • 

A*i iMi *?vldi!iM5e of the appffvcmtlMci r f I >' t -ml!!:^ >if 
llii*«e luw^ti^HtionN, the autllur h^t i-i thut 

(||4* d«fKU' Ji-*ril fi««irt*« hijf o i i i: iii -.[u' fnri 

liutlAlii ' ■ 'f : lip- -A-irk (hiriij^ 1^'- ■ i 

T!h' iii^i'>ti|^iitt<iii* d»wnlhtfij in.uiidk' i, !■ 1^1 «ifc*fC-(*iy 
*tuiiii')« -vf •iriulent*' cUihf. 11* tin- rijL..--iiy i.' T-Mt..-*. 

Thrflo illotAry uriuii*^ nf ;vi>livil :iii'i*lmiiii-*' 
(^^111 Ih"* 111 T*tiiu. •)**.•*•.* :i A *tn.ty n? ih*- .-*.ui|h"*tt mn 

.■f . -i.l.' r I II. l.,.,.t 4 (■,.ili|«».|lnili >.f I, 

I'. II . lin.T.,:, l^,|ll|.i.-lln.l. ...f tllr n.*«ll of 

l*At !irs 1' t.;te--^t"- vliit.'kf u*«_ Tu't*iit>-.nit* ilintft*! i'tti 
ril't-rmifiilH wit^i lic^illhv lupl). 

ill tht* |iri.<«*i-ii(i.m ti{ the tnVM'.U'attoiis fhr writer 
lu\A tlx* valuubli: it.t«utannn ol Mr. If. M- StxUtb, of 
Mi<lii-ft'.>wu, Honn., for a brirf tinM*. ami of liiaHIk G» 
A. MnxT*. J. A. McDonooffh. 0. O. HIU, ani J. Ok 
Laliaeh. o( tba UnlT«i«lly of Ta«iDi 



la aounwtioti with tha warii a anaibar of analyaM 
flNDB inade of variooa Taaoiaaa food onitariala wall 

aa of uutny nuiiiplaa of food aal pradaead in Tan n — m 
and aluo of a nnmbar of aientory prodneta, Th« 
baata of combuatlon wan datcnoliwd by the bowb 
oaloriiaetar. by Prof. W. O. Atwatar, UldiJIotowB. 

CVhid. 

AnalyMa of the fulluwInK nmpla* were made : S3 
aainnUa of beet, 6 ol matloii, < of pork, II of ebiekeu. 
S ol bnttar. 1 of ohacM^ 14 of milk. * at biittortuilk, 2 of 
veal, S of Ibli, t of eoap etoek. S of «ki;<, 1 of luiimi 
moat, 10 of britad. ^ of Aotir, 1 of wh4*ntlrTt. 1 of cow 
piia«, *J of nota'o I'litiin. 1 of cannfHj pwM, I ol taniip 
Naljul, 2 of cjiini**il rum, I of bauaniw, I of ric«t. I of 
■HtricoU, I of cauuMl luiuatuM. }i -A t«!m, I'J of iirliiw. 
MOPB ASD PUJt or THK IXTK-ITlaiTtOMlt. 
The Biethoda toUowad in the ilieturr atudlm w»r» 
aaaaatiaUy Uia (bbm ai tboee nplniOKl in Ut-tboda and 
Raaalta of lavafUgatioa* on thi> ChLinintry and Eoouu 
my of Poodt (OBaa of Eip<>riiiM>tit Htatloan. Hul. No. 
tUand Id the MOOfli of th» Oonni-Ptirnt HCnm El. 
- 1 Stallon for MOI, itm. IWi3. and 



Tka caoonal plan of tiie InveoCiiratlon Inrlndod nn 
Mtaant of all food materiula ol nutrltiirc vahio to tlx* 
baata at tba bawbining, ibal purL*lia«*il dnrinic. and 
Ihat allllll rwiiaiuad at the end of thi? piofriiuMit. In 
•ddttiBB la lUt, all tba Ulaheo ail<l table «ra>tn> of 
tha food wita aallwitad. takaa to thn Ubnratorv and 
tMM miiVM and aaalynd. Tha amount of dilTemnt 
IBmI Biatiiliilii on band at tba baolBniiit and rtoolv<xl 
dMriaf Ibatsporimeut weroaddMi froB^thli torn thi- 
aBMOBla famaiubig at the and w«i« aabtraMad. Tbis 
■an the anoonl of eaeb matvrial aM4ially ua«l. 
rcota lb* aaMOnIa thiu obtjiiit«d and the eo4BpoiiitiuD 
of aaob materia) aa abown by aiialyaia, the amoauta of 
the DDbillw Incradianta w«ra aatjuiatad. From lhi« 
aicnlD were rablraetad tb« anumnta of natriente in thi> 
waxte. aod itiua tba amount* <if natrlMita in the fixKl 
aFtoally rMvn were learned. 

An nmnml was kept of all nM*als, from whkth wan 
ea!i'nlati>d the «|uivali*ut number of meal* for one 
mail. 

M»tTlllilM <1P AX.M.V^IS. 

The BMtbqda etB^>y*d lor tlwia»tg||* oMIw^eped- 



• TlMn>'ll><>toaN*aM'rlb<<tlB*«aia mafto i4 *r IMM 
OMiuita>M> (le im laa, la* *«nbHr MBi nt Aa>- "r>t 
j^ial f i ^ iuaniM. wj. ta.. l» «»; aa* <h»- 



cHfina tl ae Mum 



Ttif nt**th)N]4 i)M*i1 III tht* aiiaJVM'*' of V4>){ptat»li* fiMklm 
w.*rt* imrliraltv tlio«e m-riiiiiu^iHli'd by tb* AMOeia- 
ic f (iltli-ial Ajrrii'illnral I'Uvnii-t*- 

TUK IIIKTARl KM l>IK-><. 

Thf plan ol thi*«H* Ntiii1li.M iiu'liidi'* th» n4*ruriati> dv 
t«trmlfLatlon of th*> atnouiitt* and kinita 4>f dlfTi>rviit fo^^i 
iiuir4>riaU |Mir<*haM*d and e>j«Autii«d daring a i;iv>>h 
period, usually from MVru tu thirty dajnk by a !.»>.iU 
or tioarlijiK elub ^ Ibr colicvtiuii affll aaalyib uf ili>' 
foo<l wa«t4.*<L, aiul tin* rn-ord uf the mgm, aax. and ucou- 
(wHonof thrdiirnrrnt pi*nH»na makiniK up the family or 
flub, and the nuin)>pr of m*>ala takMi by nacb. Frmb 
the aiiioiinta of t)t» dllTerMil food BMrterial* ennannwd 
and thn ninipiKition of «aeh material, aa d*t«nninad 
by ju-tital aualyaW,«ra>aa»un>«dfroratabl*aof a**tac* 
eamp<M4tion, tba aatoal amountii of notrianti aootatawd 
In the food auBflalailltHKl Prom the** ai« d*dB«t*d 
the ainoani af naUtHiia in <b* w«m<-. 

Aaamle, a woman reqalrtw \t>m food than a mao, 
and the amount miuiriHl by childriMi la »till Jna, vary- 
ing with tile wr. It is euatofaary to a«lgu mrtarn 
fai-tora whiab Mali M|m*(at tba amount of nntrimU 
rpqutred byaMMnvOf dWtfmtBlva and bv a woman 
an mmpaiadHHttiaa MAllBiaBi Tbrn factore, whlr-h 
are baaed iB part apoo anf l mantal data and la part 
opoB aiMtiaiy ai ""~ ' 

Pastor* BBM hi 
argundb* 



n* dmU of womaa •qolfaltHl la M ■*•! «f at 

moderata moeenUr labor. 

One meal of boy 14 to It yeani of a^^, ioelnslve, 
oquiralent to (Ifl meal of BMUi. 

(>ni> nieal of Klrl 14 to It yean of ace, Incliuire, 
vqiilTalent to laaal of laan. 

One meal el ahlld ID to ts jraanaf aga, iMliMlTth 
W|ulTal<*nt toO't naalof man. 

One iumU of rhlld 6 to t yeam of age. Incluslre. 
i*4piiTalcnt to 0 5 meal of man. " 

Ono innkl of rhiUI t to (t year* of ax*, inelmlve, 
npiivaUiit to 0 4 roaal of BHUk 

onr iiimj ol rhiM aadir lyamof Bfik aqoiwlaatto 

«-.< iQAal of niaJk. 

Hy II. .'.«■!- i.f rlit' prtH>-sl[iif; far-ti^rw It i* eaay lo (*atcu 
latt* tli.i ij-miiUt I'f tin'ul- of (.»[ir luaii wliich would be 
eiiuivalfut to Ihowt actoallr eatirn by the differoait 
penuus. Tbia value diTiiladbir thiaaaiwmtlia 




.'oiiiAit. :14 uiralu : 9 irirfa. It I 

tf .l.iv«. 



1. 747 in<*aJ« 1 
eqajvalMit i" i m 

DlKr\:i\ >H II- TlIK CiiLLKUK iruH. 
iLiiiratlon of fStudy. S«'Veu I>ay«,) 

is men, meaU; 3 wuuwo. 27 mtakj tgbkfl 

ttttfals; equivalent lo I luali HSU days. 

DlKTAKV No. i3—A MK< IIA!I|1''» PUObt. 

lUorMion of Study, tivven U*ya| 



DtBiajt* Vol in—A KwHunini FaMna, 

(DoiaHOB of aiody, Fbartaaa Day*.) 

1 man, 43 nkfaU ; 3 women. 73 iiiifal4 ; 3 Ijoy^ H 
inealfi : ••<)ulvali>ni to I man 4iH daya 

UlBTAItV No. ll»— A UbCHAHIC'S PAJUU, 

(Duration of Stidy. ga at ta an IbQa) 

I man. Ilti iiinaU : I woman. Mi iiioalii : child, 1 wd* 
equlvaleut to I luati IVI daya. * 

I'IKTARV -No Sn7— fin ilKXTi' Cuia 

1.1'iiriitiuu (if Study, I-'imrtc«n Days.) 

to men, ll,S8a roeah -, V women. S*0 niwln . 1 child, is 
■mil* : aqalvalMit to i man l.tW ilaya. 

OlBTABT No. 908— M-n-DISTS' FaRJI ri.ltt 

lOuration ol Httidy, Fourtfcii I>.sy* i 

It men, 'til meats ; t woman, M inealt ; 1 cbiU, s 
BMali;ai|aivalMittoliBaBlMdi^ra 

mwvBMov or aBaci/ra. 

Three of the studlea here reported rii>n»ent the f«i4 
coiuumption of families of mechanics who were ,fti. 
tra4fed in nK>rv or ins aetive miucuUir work. It smni 
fair to asAnim* that the work wajt mo<tpFH!*'l> te'.-> 
Klv* are of eliibn <»f collaf^e studi'iits ; thar i.f v 
men etiir»«:(Ht In m<ifital rather than iiin»v-ul.ir eii-ri-i.^ 
For piiriKiBW* of «*oiiiii«fi-*iii :he r*'*'iil> i f tLi- .J:.-[.i.> 

studies uf mechanics f^linile^ aih'. cuHei,'*- i:;i;bj in r.tt 

nn»re and ebewhere are •uuiluurimi lu tlw snxw- 

labta*. laibeftMiablamtboBBtbtcM 



tlkmmimg rsao, ««#wao a^ * 

«W ^ftaku ftt d i . Si pmn ' 



- ^ — —A 'B^WdM^Pfl 
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lent nuiiilM'r of days for one tuan, The total quantity 
of tiiitrirnts eonAniii4*d div1d4*d by ttie efiuivaleiit iinin- 
her of days lor one man jrlve* the quniitllies " p*'r man 
|>cr 4lay,''^ lite unit by which dietanee are ordinarily 
oomparvd. 

DmABT Mo. W— Trk roLLxriK Cuu 

(Dtutatlouof Mtody. Seven Dayi4.> 

Til* mnnberx and tbi- nuiiih>*r <>f mrala t.Aken was a» 
foHuwa : 4: men, M.'. iiie»lii : 1 wuinui). IT meMlH ; !l 
tgirin, 4'.' meaU , i'lpiivaleiit to one man 'Ml da) ^. 

I'lKTAUV >l> lU— TRS COLLKIIK ('LI B. 

'Duration of SIndy. mrartawn Dava) 

Tb* namban and niMi* wtta a* (oUowb : 4t uwo. 



ol the Imxi and tutaJ amoaotn of protefii and foel vslae 
per man l»er day in the differ. ijt ijjt'tnrie^ Tin' 'in'^ 
porlluii uf Th,. tolal 4i4x»t. total iimteiii. jiiid '"iiiJ '"''I 
values III the anhvial and in thr ve^jetnb'e Ci**ii i^**" 
teriala are ala^^i atjileil 

In the M*cuud tuMe i-iiiii|inri-.ii|. nr>- luaile between 
the pru|K>rtluiu ol fooil eaieu and rliivi tiiruwii awsj la 
I the dilTerenl ilietanes. 

I .\s the tabliTS nhow. the anmnut nf iin li r. iii'faslly 
>i>nkuiiii*d jt^-r nuin i»4'r dav hy the ci.I >'i.'' 

, Knoxvilh' waa iiiufe variable. rnoKini; fmn In 
^raniiiM**. with an averA^e of W jtrAmuien I'cii' iivi.i. 
able eiieiuv iir fuel value of the loi»l netnally 4'>io»ajKfil 
w»H tuiieh riiorv uolfofBI, Ibc nUHre lieini; fn-iii :l,««fW 

, a,ii;t.'j cal«rie4<, andlbeaverafeMttcaJorirt per wonlier 

(da^r. Tbadailr«ailao(pfoi*U>afwr*ffidU|nHBtM 
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or ftlMMit II per seat, of th* total ainouot p«f«bat«<l. 
while tile wute of tael IngndJeoU avcnflad about 7 
parMDt. udiMfCntaluiMiiutiBihanwA 



panMl Uifoaili • OMat Mtl 
for aaalyilt ni the OMil i 
bjrth* MiUoary BMtliadM 
TTlie " * "■ 



par« . 

The nruportkoM of pnteia is Ike dlrtatlM ef lbs 
BMchHilai' (Mnillw «m b litUe luiiBr thu tbow of 
tbm (todbnta' club. The wn* trn» of tha fiivi 
▼•InM, Th« pmiiw<loi>*of want* wnrvoot lar inun the 
■uttlttf RH 1ft tkl« oolltrir** cltlbx. 

It "ill br? seen that llie averm.'vi of the protelii nu>l 
viieru}- i>f (lie ilieturiei* uf the t.*ullri;e clubs aliil fuuilllei 
fu TrtiueKMW du uut differ very irreatl>' fruui the value 
ffhetorn ill thtt i)irtJvrie« of ntudeiitit' elutM mid wurkitii;- 
sxum> fmuiliM in «inul»r cirruiutttaiicen Mtiidied else- 
whi^re. 

The ooi;iiiii:iiily tW!C«|)t»d dletarj' ^hlll'!llr.l r.ir » uinn 
ftt Uliht wurU calt- for 1 U Krttlllttie? of |'r>iTf;n lUnl A fuel 
Wilae u( J.'XH L'iiajriet* ; Ihiit ri>r u man at lijoiltTUf*' nrl*- 
ciiliir ipti>rli for ]ij ^rniiuuies of (in.itriu niuj a fiov valt>o 
of a,5IA» eji^criiTi. I:i ;ci'iit'rnl tlir ri">ult4 cilei.1 alu've 
mIiow «inM»« 'nftt N*M pn 't*'iii jii.ii vinii' wliiit lunrf t :.rrk' ■ 
Ihiui the Nti^r.il.tri] It in. hnwi'Vi r, Knuu ti itu-il v. il.iiL 
Uiuit« a deficiency |ir\i3eiii iimy liv nuidit t^tutd liy nn 
•baodauae of fat u>d oirbiihydrates. I. »,, twrsy, 

COMPfHIITIOSI OP DirFBREXT KINDS CF UBAT. 
f>>mpaflilioll of a Hide uf lieef. 

Between thirty and forty uunplen of natiri^ Trn 
nwwee be*f were' analyiwl In ivinnertlon with dl«t»ry 
»tuUic« l>fe¥loiMly reported Th«*»khowe»l aconsider- 
nbly Mualter amoiiQt of fat than id coiitniiied in tiiiijilnr 
euta of Weateni beef ua M>ld tbero id the Eauterii 
markaia.* Ftir thin reason ft saflDMiS devimble to de* 
termina th* per«iutiu;e coiupoattkMi of a oomolelc Hide 
of oaU** TannfMoo brrf of lueiliaia liiw aiM fatoaaa. 
A titeaf bwrf alaafrhtoml for the KnaC*Wla 
aalMtod (or tbia porpora and wan cut ap 
loeal oaacM.} Itwai divlde'l Into Mirentaan cntx, of 
which eiglit DdODgHl io lb* for« quarter and nine to 
the hind quaitar. 

A Ulimanlatlw pwiiun of M-renti |K>uiids weiglit 
waa nf ictad tmu WMIi cut. The Kiible material wai 
aapaiBtfd Iran the laltH* (l»ni>. urintle, etc.) and nwb 

earatallr ««lgbad. attor wbMi tba •dibit ptwtioa wa> 
ithroaclianMataatMr. O aw t il w aaia mrparati 
UNr, aad tam aaaljrml 

> naulla of limn inilfiMH gtran Id tabulated 
foraa.f 

The arallabla fotl Tallin | par pound are ealoilaled 

hy use of the oonoKmlr aocaiilail fMoianropOMd bv 
HubDer, which aaalffiu IS't caMdw foraaen hundredth 
«t a poaad of protein <and carbohydralea) and 42 3 m 
lorica far each bandredth of a i>oand of fat. 

It will be aeen Iroiu tbJa table Ibat the Tela* raiisf 
baet la the IcancM. though dllTerinK but Utile from 
TmoMwaa barf la thii l aipe iL t. The Coiorailo rauK<- 
beef eamM Ihinl, folkiwad bjr that ruiseil in >'ew Eur 
lAtld, The bevf from the KTuiii priMluciiii; States, Hit 
noU anil the nelnlihonni; reiron. is by far tlut fattnt, 
c<jntMliiinic nearly two and one-half tunm the amount 
found In tlie Tetine«e«* l>eef. It will aJ»o be notlviul 
that in itvuerai the iaryer (he aiuonut of fat. the leM the 
Biuountu of (iruleiii and water. The protein eoateot 
of the >ide ii>-r<: iiiial) ted is aUahUy laigar than that 
of the other <-id.-. wi'.b which 11 ]• aoupMed, wHh the 
eiceptton n1 tlii> Texiw beef. 

vV' far ivx [irtiti'in in concerned, the sidea i»f Terim't*?ee 
IwH-f. v*lii'-ti wi-r*" tielleved to be roprcaeiitat ivi*. wen; *.o 
t... -utH-rhir to the average Weetern meat, but ax ri-- 
guriU I lie f-NrricN they fall ci>ntlderably lielow the latter. 
Till- iiiiiulji r of ^Ides aualyted In. however, hanllr »iil 
ftnriil for detailed and deflaite w»c!u«M>ni* 

roMi'. .<n ION oK V fUiK "K MVI'IUS 

From tiui ]*r«<ci*dinf{ datu it ;tp|Hrj%rM that orthnary 
WcHleni beef In fatter than that raieed iti TennesMMt. 
For the parjwee of learning wliether thin wa» true an 
repanln oilier kinds of tueat, aiiide of luutf.'i, (I..-Ii^v.h1 
to tji' rr|ireM'iitative>, which wua raised ii; ['ii- 
aoii !tlaui;htiTe.l in KnuXTille. was pur. li v. -i I .11' 
analyrt'il Tin* nl-ie was divided into nits amir;hnK 
to the I'lUtoin of the Ktioiv.lln iimrki':, whicti in the 
same «* thut of otln'r iiiarkeu.** 

The aboTe Airure* todieata tbat, at la lb* c<u« of 
beef, this side of TioiMMaMttoa.wliiah«MlNtla««d 
to be ri [in iirniiitlTn. niM h iwi i i rrt an thil u Trian 

em mntton. 

It will be seen tliat there is a eoiisiderable dilTereuoe 
between the fat content of tba fonr nimrter of (h« Teu- 
OMuMie and the Weatem mntton. _ Thediffmaea in tba 
hind quarter is scarcely not 
side as a whole, there Is ujueh 
taamd In tbe case of beef. 

CIIXIMIIITIOX OFTHK rUCSH IIF I1HICKKN. 

The low cost of raising chickens and the price at 
which they are sold In tbeSoathern States, in addition 
to tbeir nutritive valoe, make tlwm an important 
arttaie of tood. ConparatlTeiy few aaalrin'ol 8oiith- 
«f»gN«k4hlakaoi hare been reported, fllnaeobkk' 
•MacaMMh a aonmoa article of die« InlaiRaeeotioiu 
aCtbeeoantry, It was believed that a mota extended 
•lady of tbair food valoe was desirable. 

Twenty ehickaiu ol avsrage aiie and (ataeai were 
parehased in tlia mm aiarhat in KnoxTilla, at a east 
of -iH oenia en«lv. Thtgr wil||lMd, drewed. on an aver 
aHeS-'UpoiandK, wRIioattblllibMll— I. a.alnard. heart 
and Unr. 'f he " ' ' 



upon tlu> kiuia and Uilal auKMUU of outrienla It con- 
Ulna, but aJio ajpoa tba praportioin of the nniri»nu 
wlileli can boatiUMd la tba body, in order dux tin' 
loud ituir ba StOlMd It nnat be digeated-that i«. II 
■unat aadena ahailleal obaBRaa by wliieb it u uiade 
enpabhi of J m p W aa. These ehange* take pUoe with 
the aid of Mia fuldaa dIffMtlve Mcrationa— i. c, the 
Mliva, gnatrie Jute, pauuwtle Juiea, Ma, Soeh por- 
tions of the loud a* mM tiM a«MM «f tba dlnMHTa 
fermenu and of tba baatdla to tha lo twt l— wa ra- 
jeeietl In the tseea. 

It hai. be«neust«aBrytatnatthadrraMttor«ttha 
feces lie a in«a(D>» of theamoaattor mlrlaiiti aoataiiMd 
hi the food (atao wU«h ba*» reaislad tba praeaea of 
diKiwtion. ThI* Ineoteai an arror, for tbe rsaaua that 
tlHi faeee eontalB not oaly the aDUl)t » s t i i d and ineoni' 



TiiK T*Bi'i..(n BKcnntM or thk RXPSiuitieaTa. 

TweiilyHinr laiilee irlvellHi data ol the individual 

perililelit*.* 

The (otal of each kind of autrient In the food, lees 
the correK[Kjii<liii|^ undigealad matter Of the feces. Kives 
tile amount dtvesletL TiM latlo of tbe amount di 
(•(tad to the total eaten la called tlweoalBedant nt di- 
faattblllty and i:i naiially e i pr s ie aJ in pereentacea. 

Tha total beat ol eombnatioo (potential eiwiiBP) «f 
tha tood aatm, has t ha t ol tha lt«ta> doaa twk, howeaar. 
■Iwatf— ti m i attht aMW «( tha load Oat It 
•vaUaUararoM to Iha bo^. Tt» naaaa tar thk It 
appanot whan wa take Into aaooant the nolintlal 
eaernrof tha orgaido nsalter aliiulnaled inuaarhiei 
Thia organle tnattar conaiata chMy < 



TAMLM «>s»iar leaj^sHHas V l>aaiaM<S<i<<«> </ midmmt /tnuu t yk«a< is «W leanM. 
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»|i|«rable aiiH>uiit of other luateriAlh oj.iuiui>rily 
ui**(aboHL' pruiliK'If. Th«!»i» iii«"l«bf>lii* priMliu-t* 
chiefly uf rfsiduea uf the bilv. mucu«, and ttut 
[taticrrnttc. wiil ulher dipNtiv* ■■ftlUMi 
rluJc oth.»r lUAtt-nuU. mil M «|lltlMNl 
XUc iDt4*5(t]tial walK 

T4» (j.-t.T!-iicic till* Tini-t r|itiinTltji's4 fvf nntrl^nt* tit- 

gP1»t<>i3 It VX'.-lU.: tK- I,.'l'.--.ev;liy r--> il.'-fMllll!.' Jil'.ll lliaK^ 

<Nirr»Triii[i ^^^r thy ni«tat>olJi' icrcMlm*!'-, itml tiitriN»roiit) 
urtHiiHilH hiiv,' two Nt-acie to cl^tMir-tilM lu^ttn'tlH fnr 
Huiiuritutlvv Hfi>4(rtt(luii of llie undij.'^'tictl f<Hnl rv^nJueB 
(iti'l tli^- iLiftiilKil I- prtHliirfs '»r tin' il^tt■^tiIllll MiH-n-lioiiii- 
^Vllll1• niiioh vhI lal'a- wnrk, ha-- '.•rt-n -.umx" \u lliir Jiiitr, 
tin* iui'(h(al-< iiri' ti'T yd ti-. iM-rfi-ot ili ririi^ht he- il<-»iri'«i, 
ftiiil uivi*siii;ut.(i> cviiitinin' u> follnw thi' nrihuAfy 

filan of taking^ Hu- J.LlTi rrri^'r fu-twri-n the fofxl anil 
ecA* a* (h« iur««iiri*of ih«> i!litf4'vtV!.iiiry <it rhf foo»1. 
SVIiiU- r.-^'i-:it invivci^'.iiti-ih i[.ilii'iir..s rh*$ ttbe iit«tA- 
iiirtt litriT- r prnporllon of the 
i liitH uv^ti'-ruily lif^xx amiuiuetl 
I n M 1 iii.-f I 1 1> t i-v'lwt itiff t li«-m 

\\r pr-Kluct!! n-prc-tnit ni«,ti-r]ikl 
■'. liiu* hi'i-n '.M^Mi fnr clit^ piir 
Ilk KtUiT i^-rirdN. thoy Jirii not 
liKilv t'lj liif vji'iiliti^- nf fi.t'i^\\ nnr 
Cttii \U^y ittiiiKt'tl for hiitl^tirifc lu«u«> <»r ]<r-itf<>titi^' ic 
ffXMU wa^te. Th(»y ar*». th(»refor?, iinahU- f'» \**hU*t\u 
the priticl|Ml fiinrttniimof fof>1, In th« •rh*— rlwtr Tli»'> 
arv not availahl** for »^lth«r buililiuK or re|mtr o( itody 
iitaterial ur fur tht* yirldinK of euerxy. it in not iia- 
propM to r|aB» Iheru with tlH* uutlicrsttHl rtisidue uf 
thi- foo t Thil i^ winivnlent ro Miytni; that the dif 
fffs'iii't' »>!•' ■^i **fu lilt* utKl fooii mil) Itf likki'ii jlh 

m^ivMiriij^ chr aiuouiil whieh in lu'Lually available to 
Che hmly for th« luaiu parpiiM of nutrition. Vutwing^ 
tht!< ttiilijc^t in thiK H|;ht, aitd luin^ tho tfrrm diffMt' 
tblitty In th« NeikW) of Avajl-hbUlty, th<> proportion ot ch» 
fooil which l» dltcmtted will I>a lt'4 totAl ainonQt lew the 
Huiu of the ujidiicetit«d re*<idUM> and tb« n>etaboll<t pn>- 
duciH which arv iuvutvetl in the dlgc«tiTe proeetUL 
ThiM in praclH-ally e<|uivuU!nt to the eurrvDl loetluKl 
•iiid i» tbe plan followed in tbe eiperitucuU here de- 
Hi-ribod. 

To dsAflnuiin* the di^rtt^tihiltty ol % giTim food mate- 
rial bv the «bor» iMthod It moiib be «ither «at«D aIod* 
or.wltb other materia] tbe dlffMllblUty of whtob, ander 
ih" >fivfn coDdlttonn. Ih exactly known, Uany «>X|>erf- 
iiK nu iuive been lujuie with tueo and dutoeiitjc aoiuiato 
to [li^tertuine the diKcalibUity of hsdlvidual food luate- 
naU wb«n «at«a ahMieL with clomaitta ■■jiaah ibit 
may pnwnl no graat dlflkiiU]r. An oi. lor odHHMpfe, 
will U9A eooCanttdljr npoo hay nloo* fer «■ laMotto 
tiu^ ; bat with man tha oaat la dUaranU aliMNi any 
single footl material ma baooaa* luiiMlaMK ■ocl 
elie attetupt to 11 v« opoo H «looe tba dictatlYa proem » ■ 
may ba A t iu Fbada In iBparhnaota with nUed dtet 
tbm ■■■■■■■■ aw MM MQifa HImlly to be normal. The 
muMior«ieb «ip«iiMBlBwiih nlied diet. togiMber 
wKh tbm of atpHteMota npon tba dimilbiUty of m 
divldaal food mlariaK ffiw date for tba eoapnting of 
tba dtvMtlbrilltr or dlffarant elaam of food mat«rialii. ■ 
ThaaxpcrlrDontK hit* deccribed were made with mixed 
diat HWCe or I«u rari«d. 

THK DKTAIl^ OF THK KXPSRIMKXTS. 

Twenty-one expnrinientif were made In alU Of thm 
thirteen were ejirrird on iltirtnjf the winter of lUSfi-WI 

■■■tHiili, Th+T*' WfTH Two ;*Ild 

»' I I'J'-ctw, encli rtt-**!* ',ti(C thi' 
I1 ftf fi.M.Ml tuaftriiiin, l.iut the 

1 iM . ■\-rV, hwl nuitet.I the 
■A.\v-.r^. I Im-. r nnift'd tor two or 
vil..: iiri'l lii|ii..3 fn'ri'tii wiTi* 
Tpi fi-i.i'i.t ,v:i.i p-.\i'l. :.:LMpU*d 



In 



Ml 



in'l>;l 
i.ltii- 



'■taV.iisin 
i.f 



aonty^i 

tottalMlowlng tabli%~Mril»«(lh»imia«« 



The ralttn of food for nntrlnient deppiidn not only 



t CMiMc«nt am Mib 1^ HN, Ik «• 

I u. a. ik»fcay..iiMaiif am*— ' bbl w. p. 7. 

I Wnt«mae ■iim CMlwIwrt hi ■ faol Ml«tat b Un 
tt« ip^. hmwp WOP IV IfM mtttf^ nsMtlkin. ilf ffaa oatictitotl ur 
fatttiiy oaHHw4 lepaarti th» leww pn>wi U fxmMl tvibt tnif«um 
A laalKr poMtoe b pmt4«d hj im maty m the ofM ami alB^i -imnk 

-^nnl cnaaooDai of Ue wtM foa* InHD mitfftei 

Tbc} (MtMtol malmtj *4 r»rt4>w of imiula cuiu- 

warn kmgKMmtM^ mt^ laMw bply igr>yy 




»aiut.- 'Jirt 11^ ri-;.'^^iri|.- 

JjM.lllt ilivr uf t'lW-'ll uia^ 

iijiiivid .ml- t >[ir «i't '.fi 
riH>rf rxi>t*rn:iif 0191. Tl 
rtillivti-ii fi.r n-:i .1 
aiiil Riml\ / ril ii.'i-i .r .: I J) 
Kiwh t'JiifTnui'ifi ii. 
with ftupper tU 



tfraiuiuea protein). Aoeofdiiiig to this aMOiBptlon 

■aawlMia anam imm mmmtmnmtjBi duiiM 
t«fnimMminat»m7i*nkarl-«l«lMte 



HrtTi •■i>'.|,i:ri l!-t/ fii<Mial NUimint uf mim 
l>v -h.- [.;.,.! : 1 11 I- tvnllable for u>' \u tt 
iincr- jiiU'i" ttfitsfulf rui^t on I v (or tin- fu. 
•oU.! hMt iil-M nf ttu' l|.(>ii>l »*i-r^r.i 

1 ii\ t't-r i^:tr If HI- itifMlf in i-. .1 n;> 'l nji m 
♦■HwrliiK i*U ftiitw the avfriu;e lir»t i>f 
one icminiiie of ihi*ilri*^l ami a^h■frL•*» 
wafffiMifi'l t"i »H« 3 h" iTilorle* an<1 (hr* niir j-^u c. ini- iit 
1>'M of H RTH^rime. TIl!^ iim^Mitii of iittri'Li-n uiav 
a'^riltueiJ to e rejtul'.fil frimi f li^- -nit^umptiuit of^ 2 \-i 
nrriiiiiuri- of jirtiteiii il>-;i4 ^jriiiiiui.- tuErof^en X fi'SS 
graiuiuea protein). AoMMxliniE to this aMOiDptlon 

protafn 

IlWi r s.^Irt^ or THK KKfri.TH OK THK IllUI£J*TU>X 
KXI'HHlllKNTt^ 

If .\ p-^ r-iMi I'l.njlij »tib!«lnl Upot! n HLTii^^lf f'KMl niiitrriitl 
for ,11 >■ "i';:i."h uf ttnir. i(. ■rt i'TiIiJ Ik- n ^omj^nrativrly 
COM iii '.i [iicjbliiin tin* riii'fnrj.-i.r* uf i:i;:i>Ktibility of 
cJintTi'ut luiiIfriaU- Th**reAr", huwrvi-r, vcrv frw (iwkI 
ri:rvt<TiaU with whirh thin priirtit'/ilifc. Kr<'n if the 
iiii'T i-i hiuited for a time toorn^ j>.imi'ii liir kind nf food. a» 
initk, bmul, or n>PAC. th^-nt u no afworaikee Ihnt the pro- 
portlonii of the i]-rTt'r*>nt initnehtx illKtHic^il u-tll be the 
fiAhieftfl woiilil b*- th*^ ri«>f were the foo«l oainbliwl with 
other materials in ait ordinary mixed dk't. Ah an ex- 
niupleoftbe dilTerenee between the dlire»tiblhty of a 
Hiiiicle food material and of th? Mitue materlaJ wheii 
used in a mixed diM may be cited experioienta with 
bread and milk. Tbe avrrai^ of ten e-xperimonbt with 
an ricJaaively milk diet 111 nbowod 9tf'l [ler eene. of tbe 
pmtHn and SB'S per rent, of the rarbohy<lratiii to be 
(lit;t--*i-(l_ i'lvi' dpi-niii4'iitM rujuti- wiilwti. I It lu^ivtly 
bread diet or with brruut and tintcar »hnv«td i>rr nrnt. 
of tlie protein and M per eent. of tbn rjirbchyarat«« to 
be dlftiMtted. Fire experiicii^nr^ with a diet of bepad 
and nillkf fthowed 97-1 per (vni of ww protein and UH*? 
per cent, of tba aarbohydMU't-Ito be dleeeted, In other 
words, tba puntaln iu tuilk nione or fti bread ak>ne 
s«>eiiiA to ba BMh laM eowpieiely dltfcwled than wheii 
the two are eaM Imthar. Whether the aame woold 
bold tnie of otbv l6od tnatarlato there ia no oartain 
oioani of knowing. Bnt It woold mm roaKmabIa tb 
suppoee that more complete dfffcwtina wonkl uoear 
when tbe diet wan nearly normal ; that i«, made up of a 
nniiiher of fowl materials. 

Thwe itateiueots are, of course, to be Interpreted Id 
tbe llehtof what wa»HUd rturardiuie metiiU^ln- pmiducta 
and tJ>e undifcrAted reahJuett of fot>d iu ihe lutemtinal 
excretioxi. That lit to say. the iwrceiita^^ of nutrient* 
whJeh are taken a« dij^ted iu thcec caleuUitionK retire- 
aaiiitba diffarmee between the amouutM in Ibe food 
and tba mtarlal axcreted io tba fem. It may ba that 
pnrtortbadWmMa in tba dtmUbUlty of tba ataffia 
food mtttmi «■ aouparad witb tbm of tha ailiiad 
— iBtbaMBiniotaolinata- 



diet maylwdMto 

boJWr pfodMtomn. 

Tb« rmMiOtyM^bMfllB 
In the foUowtaff tlbK^whldt 
diipwtibUllr tfiilMil 
cxparimenta 



tftoad 



rliiiil- 



Itiy foKiiwIiiji. iii-iikirik' >-ix iijfai*^. ' ' 
whole dayw. iVrliJijw tin*' i« tw Hlmrr i\ tliue ' 
ttir luoHt uciMtmti^ rft-ulta. bul lu autue uaaee U wan 

a.>< ln:i.' a-, l^ir MLt>jfL'f> '-uuld omAWtaJhl^^ 

rari'iTi, ;vri'[ \v. 'Uii* iu»t)iui*e It WT' ' 
^IV**!! hlX IUI'AU wi-n* tJlkl'Il. 

Ttj»i »upi«'r |jroriM:iiiii; r-Jich t'xjx-riuiPiit JronMi-«1pd 
larnely or wh-^iUy of hr.-nd uiul ntllk, wuli »*t>niit h/tif 
a trrantine of c-harcual. The chart*oal cilor.-'! tin* f^-.'M, 
and the bread and milk k**"^ * dlsEtiirTtsf 
enev, ifO that in thiH way a very sliarp hf-itHrrtTlon 
f?ot]|<l, ft« ft rule, lie timflf l>ptwee« th*- feces beluii^fiiiK 
t'l tilt- t'li'iTiiufjit and tlioM* bt-'liDiiitinK to the food jjre- 
ri'iliiii;. The M>f>vkriLt ti m al ttiii c)<>m' wan made in a 
jtiniilnr luauiMir, tbe cbarooAl bnm^; liiken for brvAkfant 
on tht> day followint? the eonipi4*tM»n of the «xp«-ri 
uvent.f 
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The MttraiKa — tk» Bttmmn of tbe diKemiil 
protein la aoooar ar laMr aUialaalM (moi tha UkIv in 
the nraa aad alUad aowpowA «f tha «rbw. The 
aiiionatat nlKogan la tha oriM laaMall* lak«ii as n 
meaaura of tha aaioaat of pMtaln aatealqr oonaaincd 
vitlilo tba body. If tba qaaatltjrof BitTOfaa Id tbe 
aift«al«d protafn is th* aanw dnrinK a aivah ptftod 
as that eliulDalvd In tlw arina. tba Indy Is laUl tb 
be In nltroften raallibrinm, I. «.. it nrilhcr iinUns nor 
looan uUruf!<ni. If there Is a grenlf r iiinoiuo of nitl» 
mn In tile diicested fuod tbao uotgo In tba uriox, tha 
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biUntiM- of iucoiiir Ai.il uuit; 
(wrtain tiiu« will b.- ijt'.'.ti-il • 
with th<i ni'w ilu'i Thr In 

l3|M>Ik VArtoilit rt^i iiriMii-., 1 



uf nilr:>-,j>-ii [i-r 'lay, the i 
I will |m- ilitr iir^K-.i. aitil a ' 
..>tjih[i'h ihi',-ij.iihbrimn j 
fc'l 'I ■ if I. nil' tull 'li-iH-iui j 
ichj.liiu' III*- kiiii) ui4tl 



Till* Uatox'k f<t<;i ■•t .r.i.>r«ai 4n*l Tklitf- 1. 
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MH woTK Kim j\.-wam miai ^'wm p>i<uri,i>ii>c x-rna; ""i ib<>h«hi. 



AiiKMiiit nf fiioil. Ami iuiltit^ lUid (i«ioijJuin:it« of ihi' 

NtiiM*' tiitw' Ih r*>H|t|trtHl for ch<» in»t»tkili7>*il nltr»npi»n tn 
Im* iMiiVv'ytHi tti tli»< khltK^yh atht t^Ktfpl***! In Iht* itrlue, 
Tlif ftilt-rvtil iliiriiiK which thr HXrr**tiiiti ol iiltrnifvii 
liur? b«>titiiil (lie iuHtulK»Jt»iu uiAy Ins t*friu«ii ibe " tiilru- 
i;<.*ii liMC." fur rerlniii (•i|»rriiiM*ntK uf fiiuJitmeiital hu 
|KirtAi)ue iu Ibe Htiid^* *>( llir law» of iiutrjlH>n it UMi««-n 
tiaJ tu obt&lii luunr rarirtniition than is now avulnbli* 
n*tettriliag' th« lenicth of tliis pcrHKl of nitro^^ Ine! n'x^l 
th«» ooculitioDM niKHi whirb it ilp{M»mU. AtlAntinn t* 
bvlnK glvvn to tmn inctMinortinn with •xiwrnnvmU now 
b^hiie <uirTMd on. Thlai Aiibj<H>t htnn beMi tlt*t'UM«d mhI 
fli>iue 4j4 Uitf »X|>crltii>«ijt<> inAil<A hftTtf hevn iiot«d In a 
pnfvioua jiublfcoatiuri * 

The uriiie was ciilltM't«Hl dtirinir tilnett*«-ti of tiktf tll^M- 
tSoa rJE|M*riiiienU prvviuuiitly r«*;iort«il. and th« uitmt^i 
in it dcterminvJ. With tlt« aid uf this lulditicMud data 
It vwjKmtbltt to dctvnuio* the balance of uilru^eii in 
IbtdlwIWntMntriliMQU. ThIa w«i dooa by nubiract- 
InC (nlsabrakally) tli» ontco in th* nrini> and fiv^i* 
from th« Inoomv In the food. Froni tb« CAln lutd Um of 
DUniff«<u tliuti found, the min or Umni protein wiui cal- 
eulaird. The nmalu ar« iftveik tn l*b«bitMl fortu.t 

Tlwmaltaof lb« luvntitfmlLoiit for IIW are now iti 
thr haudu of tlir Depiirtiufnt uf A»;ri(*u((ur« audit bex 
p«eled they- will be publjHli««1 at Jin mrly day. ThMr 
laltar [Dvcati^tiuoa oonaiat of iwriicy-thrm dimtioii . 
MpijriaienU with men, wllh mixed dtel. Ineludiiiff a ' 



Mpijnaienu with uen, wiu auiea aiel, ineruiUiiff a 
■ptfeial Biody of tho MWtabollwa of uHntpm in eonnee- 
ilon with aipanHHUite, at fwi» and afao durioK mat 
mMMHUv ♦ w u r Ni, th* anonnft of work don* bviof 
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An «i*>nilit 
ai..,-i i.l til- 
Mr, y I^.lt,. 
iriille.! Sr«t. 
il*»«Trth»'il rtf h 

Jura-triMi un- 
The r<)ck» Ill- 
plain tl»* Ih-i-ii 
ruck n-rii"t ' mT [111- Uii4i1 H**lt, aiitl iirt* of Jura Irijw am 
■tarlifr riii*) ci.ili»i,«l ol* l\w lower vlufirt i<»r f'j«i(- 
hill region) of clay-nlat«H. ochialH. limt*^tiiEi'-#. r)tmrt7it«-' 
»nil Tariotu iiciUMjuH ruckii ; at]<i t-ti ttit- tjifftu-r sl- i]>i-% 
■liailily nf ifnitiwic and irraiiitie r>n'k.t- 

Voleaiti« «ni[>tioiu bi^ffan tluntitr th4> MiifOMtiii' |Hiri<Mi. 
aikii, ll«oiuil|ianiptl hy i>li<VAtioii adi] tilttns of the )■«'■*•!■- 
plain, la«(4M.l tn thfl i»iwl of th* Pll<K.'*'iif. The tlrnt 
eruptioUB weni rliyoliiic. fnllowi^l by the layiiti; dowu 
«rf a i|Cr«a( cloak uf uliil»«)tic hreoeiaa aimI Iu(Th. The 
defMMiilioti of aiiriferymv icras ets both prreedrd auil me 
«>lu|>ajiied the iiiliiit; up of voleAiiie materuUN. Tliiu 
th« earltur brruiDulattoii of Aude«itiL' brrarios and tulT« 
WA* interrupted bv at Iraat one iwriod of ooiiftiilerabht 
•nM^ (lanuir which a Urnv utrfitiiu, thi> prmli>omMor 
Of tlM prwnt HtuiniilAiu Kivxr. rut through tb« 
*olHUlto aSTcr Into the H»l nx^k •rri>~ sloiHt tite 
•liaMr |MM of luooutw. DunnK tiilweqaral enip- 
Hao* IMMlW flam ol l>*a eitende<l over I iuillwl ATraa, 
I before luenlkmed. and ftilloirili^ 
of ttle ^hani>IaUN Hirer, whdr 
t Imfletu And tiilT» were Bprvgid for hundred* 
over the western »Ioim* uf the Sierra. 

I MatrietAd flow^ ^.•f lava follow-i'.l. and the 

TOlWaih inriad wh br<..tiK-lit I.l iin ri'.ij '.>r freah 
muinUle tnntkmt, m i>hi<wt. l-y tin ,'<'tji.-< nrtiii-Ji rwt I 
on llw BIMMT* flowa nf lava To theiw UvAd the, 
Mtlwr a|i«>llMtbe laaiiie of I.atite. ilerivtul troin llw 
Italian provlnee uf L.aiiuiu, where ih«r« oesur In 
alMiudaai» roek* i-lwiely rebtied to ibuae be docribai. 
IliiMnlo(ieAlljr (be Hieria Neroda lAlite* are oearljr 
■IUmI to atdinarir andeaito, bat chentUially tbejr stand 
b W trwQ tlw amtallM and tnwhytw. Tbmj eorrwpond 
to Hia platoale ■MiunnltM of BrOmr, and i«|imwni 
tM«iltf«ldnMaf Ih* laagma. Tba aatiior waald 
HO Hi* tans iMlto Ib » broad M<n<H, and m ilNlado 

uUtnlte. and tlwlliflli 
Wu*lllllg«M HI Ul 
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imiLaU^TIl rr|a-la»a-(V»«- ■^.Ii--' . : Hi' I!. 

Mi»»nMil iri<fc*-I K»tvri ll<'u<3iii. HaHii'T 
am K>lMjk.lMair. WHl ll«mHua tn 

it»a of »MM«rtt« taM uom oTiht-** 
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imriatte M t«nMiiHnL vnl 



A riniiffarina has InvwitlKntMl tb^ cnnftf of tb^fv>«4^rit 
landslip at Kium H4hm>u. umr .\jrJi>, mi rtm line of (b«< 
Ht. (lotliaiMl Kjiilway. If another LAikdHhd^ ocifttrt h 
U ;KMu>ibUi nnl <Hily cb0 wtiolM Tillage > if Airi < wii. h.- 
ov4Tirhc>luio<|, hilt one **n»l of the un-flt lJi>I)iiir>l l-iiinr I 
wiU alwi hi* HUtlHy hl>ickmtt*d. A furl di!fc!i.U» tin*' nn 
tfiirii'** to tbi* tunnel, and IIm' rf,^;lrM•.'^» w1m> ofx-npv 
tlkH fort have or;ranizt<d it r^.-r i :* - J VT.itrhiucn whn k\U 
watch the -pot wherr tin- Uiui»li>h !<. I Mi.!.|di°red rt<e 
ni<«-t likt'ty U* itccur. ThfV wltt U' . ity hl^^ht mtd 
dity. and i\l tiih'tit th«> ttiinfft'rtin^ i tui-t - m 11 i^- iljinriin- 
ale-l hv Ihe rnv-i of A wilivh Mi'lil. In r;i--' a^f i|i%iii;.T. 
u :itir,,.M -.vill („. flrexf fn i:. T.i. Iiii-. ■a !,, i n u[|l w.*rn 
tti. iih.i- r.tht« of tU.' dfti^:. rmi- ;.i-i-. i.i taivf rcfiip- 
iii tin- !«bart of 2ft. Utithiud tunnel, whkh i» uot u«ed 

vinrc bnUdinc opmuioM ta th» umumI ««fa oow* 
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TUB MKW CKUmBR FOR 
JAPAN. 

TiiK M»or>nd of thr cniljM»n!i hiiitt 
In the Uiiltfil sriit^fi for tli^ iun***- 
rial uavy of Ja|Miii Um bevii <h>iii- 

fileleiL, and liatt tiUtttfripMif tit*V(iral 
riaU. The " Clulo«e" wa» buUl by 
llir Untou IrcMi Wurku, of Hun 
FmiH*lMxx The flrnt rivei w aa 
d r 1 v««n Hay I. 1N>7. 8ti«f wan 
lAiini'hml Jaituary :2*J, }tWH. Thniicrli 
sliiiilHr (n Miftiiy r»'fc|M*rr8 toih<* "Ka- 
Mu^f.'*^ built In l*l)tUi4c)|<tim. xUvre 
&rv mwntial (xiiiit^nf tlllTfO'iicv', w> 
thai tlK< <M>iuiuoii tiiiprt-«iii(Mi ttuit 
they arv »:*tvT «hip» h uctuwW vor' 
rc!cl. Thi; (^Uitotte " hns no %\iUt 
ariiKtr or o<h<ir prot«rtinii bcnidtM 
that affiinli^d by twr fllUil nonl 
biiiik«>rH, Hlw i»"lUr*Kt with n firo- 
t<4CCivt* i>t«H*l dixck. and Iter haU*lH« 
are iruardrd by lieavv' pliir*'->. TIm 

lentflh uver aJt, 40^ Irvi ; kMictb 
brtwprti iM*rpeiidicularK, U74 feet : 
bcniu. -to fotft : tumut draiit;ht. 17 
fa#t 11 thrhtu; dmplnrrmrtit ai'ciial, 
4. WW coiw i iitdinit«M) hnr** |M»w«r, 
ia..%ilO : wirh a coal ca|iacicy of a lit- 
tle over I.UOO tooft. or eooutcb [» car- 
ry her al a upeed of H kiioU (or 
aOOO mile*. 

Th« "Chitowf"i» profM'Mnl by twin 
armwH. each drivMi by a four rylin- 
der. tripli> Hiikauhlon «n^n«, with 
eyUndfr*. m <Ml. and IndMX) in 
diaiof tvr r»^|M'otiv««|y, and a Btwke 
of 38 hiL*lke«(. dCeatu \>* Hupplled by 
Itf Hititfle euded, ej^tiudricai, tjuad- 
runtc funiacf boiUirs. 

Thtt anuatiM*nt of thi^ "Chito»p'*on 
■Amiinc of itii mpiil-flricit: qiiaJitim 
will 1m> iiinrw foriuulabln thiui tluit 
of the " lilympla," and will lw» nup- 
tjlied oil th« arrival uf the criiMer 
111 Jufhaii. It will oiHtfeiNt of two 
liwh i|ulok flritii; ifuuv. leti -l'7-iiM!h 
C|UM!k-flnoi*ride!t luiiuuteil hi broad- 
%uU\ twrU-e 13 pounder quick Hnug^ 
rifl«*«, and nix S-Vinnh Hutehkiaa 
r1fl*Mi. Piv« torfMslo tnhm. Kini'lHM 
tn <Haiut*»»*r. an» hiHtidiit in th** itr- 
taHiii«*nt. Slit* in aUif tln/^-i<llld wilh 
four iMiwerful Mtaix'ti htchia ainl 
nuiuerouM »teerliiic hIatKtii*. 

Tiw 'XJhltuae" left Sao PrftuuMO 





BOW VIEW, HHUWIKCJ FUHWaRD 8P03(S0>6. 



Per4*ii)tM>r 3H for a te»i of hM H|ie«MS 
ov<<r tlK* ii>eut>iired riiiir>o* In NjiMta 
harbura rlianiiel. MHUlierti c»*iv^t of 
C'ttiifortila. Ou l>(-rerubf r 30 a tent 
waji niiid« uri*r a iiH'ai'nred base of 
10 knot* with four tunm nndor 
forr<*<l dmnc;ht, tvt<H> a«nini>t and 
twiCM with till' tld4>, aiMl A iipi-«-il nf 
23 liT Kiiot^- wa* •■ftAily rencho*!. Tl»« 
nilUi|>w of the ouiuU-iiitfr tiibt^ 
vented a <Hjuclu»ivi- and tWjal trial 
of her ituLxiuium «[M*ed. which In 
the upinioD of 4'nfitalii S. SukuraJ, 
Inspector of the lui|M*rial Jii[Mnmi» 
Nary, would easily have em<«>dMl 
3U knntfi niidpr faromble conilit Iniiii, 
i>Ti Jniiiiary i\ a trial wa* niatle 
avff the 10 knot eoiir^e « Ith four 
tiiriM> under naturul draught, and a 
•peed of 31 knoto was attained. 

Tite "Cbitone'" when fully luaaim] 
will riK)uir<> a errvr uf MA mcu. Tho 
Jajianritr authonlir* »tntr that sha 
will 1m> th(» »pi*MlUtiit tihl]> In IIht hii- 
|>rrUl navy. 

i 'antalii Sakurai reicanU tti« '"Chi- 
toM) ' n* a (teuKuiMratiuu of the al>> 
Hilute rorrei'tiirwt of the phum uu* 
der whii*li nhe wn« eonKtnteled. He- 
fore a rivet ha<l l»rrii tlriven it 
wan cjilculati'd tkial t lie ship would 
draw 17 fret 7U inehm. The actual 
dranKht U oniv inHira 1» cxmi, 
or 17 feet 11 inrV*». Therontrart di»> 
plao'liieiit wax 4.7HO toiiK. the actual 
^btW lonti. or 105 tons In exeefw. A 
margin off! liH'hew in draught ii* al- 
lowetl by contract. The buitUera, 
tberrfore, had 3W^ inches of their 
allowaDCff left. The " KaMg-i's'" 
draught oo compilation waa orer 
13 Inehpa in 4>i;i*pfLH of contrart, but 
^1L4■ uiiv i>ii •! imt w iiki>(undiDK. 

i *n Fabruarv 13 a ftuat and con* 
rlii»|ve trial trfp of the -t hltoMi" 
was made with the nn>»t »alUfartory 
r«c.ilt»t. The inachiiiery workeil to 
tt chanu. and a run was luoile to 
the Farallonm and return, thff 
trip oeramin^ almut nix Itoura. 
For two honm and three-qtiartera 
tive ' ^'hitogir" wavput t4:>hi*r hifdMriit 
^pei>il, and aceor«)iii|ir to the re|x>rt 
of the JniMMieM? |n»pt>eloni. the tuax> 
MnUHi rfat'lM>il w«k kitofjt. and 

the luacht during the trial 22.10 
kiioi*w The av«raice wm 
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kniil*. JnpniiMw hiaJum ««m Mnplovpd 
trip. sikI RnfclUh coiU. with which tlH>r 
fniiiiliar, wjui uamI. 
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UOill-XTir c:oKK AM> HKIt^rETTES FROM 
KKTURT LX)KE OVENS.* 
K)r II. U. Atwatkic of MyrACfW, N. Y. 
<li*rilU*tiM!ii iti itiA uhi» Iii»litiit« of Mliiluif Kiiiciii**«fii : 
Tlim- VMint by cli** kliirli)i*t*4> uf vu«ir Hecrvtttry. 

Mr. llMM>ltiii*>. I (»tri*rv<l to yuur ntteiitiu>ii tlw uptrn 
ti<Mi4»f tlktf TvX**n oukv "jveii. lii Ihf tntcmtiiiK lii* 
rutnlnti timt folluwp<| (IiIh |iu(M-r. tlM |MMHfbi]ity nt 
ii^iiik' Olilu v*ui\n fur bloBl fitruace ooki* wam oouBiiiitrihl. 
jbft bciiiff n <le<iiniblc> mult for th« larifv int<*rriitii whtrli 
you rv|kn-ii«uc. 1 regret to aaf tluU but httUt pmigrvw 



It u-iM> f>x|ifcleU ttiAt utir miutt u( clir flnv i^iutlikfT 
wiitikl he Ihf ivilurliua uf tlii* *iit|ihur. but whib> thetv 
WAH HutiM* reiliictiuu it WJM nut riiuu^h to iiiftk** a r>iHl 
ImvIiik dirfi' ur four |ior rmt. ^ii'phur »iiifAblc for 
luukiiti; bljL»l funuuM' enin\ wbirh »Im»iiIiJ be litJt ovvr 

Kut tliu flni- i;riiiiliik|t Iiam liiU'Aiio"! the wtliitiufi of 
tlir prohtrtii ahil luuy vmi *til\v ir. It has Im'ti fouiiU 
tlmt wlM>n in lEnMiinl lu |ML»b tlinMitch a :l mv^li, 
th(> pyritic »iil|tbiir ajhI the Quiit Bulphur nrv both 
' M'livnble to II lar^i.' extfiit. H<i. by int'atiii ol a ritA)*. 
' or A Jitf wiuihvr, tli4* heavy pyriit^ un* »(-piirntt'<1. Tlwn 
I by alluwiiiK th« iivtrflow ut th** ri<l1»r« carryliiic the 
irvMMl oual ami the float nulpbiir to intti Ur|[«* xfi- 
lliu^ (jLiik^, the tliiut nulphiir i» 4*urftt'i| oil in the over- 
flow, and etkalit oarryiiiff iltr<*t> to f4»iir ptf cent, of (<ul- 
|ibur are mluoetl to kM» than oiw per c«bt.» UiU bo 




CoNHTRUCnoN OF THE " CHITOSB"— OUN DKCK. 



Han bF«>n made fit the practlr«l •oliit^on of this lin- 
partaiit tpiftitiuti. (»hln conU are rint u**«i to-<liiy to 
nnv rxteiil In either r*'t4»rt or t»«w-Mve mke ov**ii* 
Still thr mit^lKHi in tint flimllv M*1(leil. The two <|jni- 
riiltjr* to Im* (»vrmMiie tire the lij|rli OMiIenl of sulphur. 
whM*h M)jiin*fi the iiHiility of (be iron, au<l lb«* hiiirli 
|M>r<*i*iitacp of vuliilii«* lUAlter in the inulI. whteb reitult<i 
in a soft boclitH] cokR. 

riNK OHIXDINO or COAL A I'ARTIAI. lU»l.lirioM. 

ThU luuiMi difBrulty alT<*rt«, to an ev^n (rnwtpr iJo- 
irree, th* llUnniA n>al, axHl nn arcoiint of tltn larse 
rv(pilr»Mw>iitN of rokw tik th* trbirAifi* bhfc»t fumac*'*. 
f(tt»rtn are ooiiBtttntly made to otrtulii hljutt furuarM 
4Hi|(e friHU the»e pttaU. A (-blr-Atfo entch)e*<r ctaliii* to 
ill? able to eliiulnate the f<iilphiir fritui the inke while nt 
a red heat hi the eoke oveti by hh>whiic lhriiilj:h It a 
jet uf MUiterheated f>tfam and ace>t ie acid. Even If thin 
rmdl should >>« uceoiitplivlH'd. 1 duubl If iC could be 
done c>ci>uunitrally. A well known IVniiBylvania enirl 
neer hna Irtrd to nreomplish it b^* trrindii^r the ct)^ 
fln« and floatiim it tbrou|;h a pipe liur frxun tlw* 
iiiinM to th» groat conauininfr c«nten of the miildh* 
WeMt. Ho h«« dvmntwtnttwl that etml with an e<|U«l 
weliflit of water can b« trmtisported for hundmU tif 
lufles, tuntliur oomerck, ftaoendtnir mm! d««e«ndinfc 
^riulea, at a lower ctmt than by rail. 



• Hml hrrorr tbr UIM tiwUWto at JI>Bia« BminnM, IMvwlMib U., 



an* liroatfht into tlw* bla^t fumam elast of eoklur 

Thl* pp*ev»*i U. I h»>lte%e, oriitiiial with Mr. CT. 
rpliiiiu. of Svw York. *iiiil while, m* far am I know, it 
ha* not Itevii put lu (irtii'tlce on a oofuiuereiul ^(•ale. yet 
il Heeui*4 |4> Mie to liiive p>ir<>nt; eleuientn in iIa favor. 
Tlii«ioa re^^'urrh uhirli uiicht en^ntce the attention 
uf ll>e techui«al de|»artuieut of yuur State I'liirerwity. 
Tl>e re^^Uinx '^J'^ in th«* form of Uiie »laek, reiiiiriHl 
by draiuiiiK mo as Ut eorduin not over (en |K>r e<nnt. of 
iDuisture. is in the luu^t favorable furui for luu* in ib^* 
retort coke own. The (»|M*mliiin of the oven i>till 
furtlM'r rvduLfv the an»iHint of «ulphur. m> that the hui' 
phur|>rr»eut tn a ton of rt'tort eoke i< rnivly irreAter 
than in a Inn of the ernil rharff***)- 

KetriirtliiiK the weiind dillleulty with l Miko cualn. viz.. 
the hi»;h iiereiMttaj:* of v<ilalde wbleh ninkM a iMifl and 
•jionKy eokiv A ifootl niAnv le>>tN have iM-eii ruiide at 
Syrai>u»A on Niirh eiiali*. JMi<i it ha** li^>ti (mti*<fnelonly 
»hnwn (hat theM< cfaHl*i iijake a den»er nn<l iitrontcer 
roke In the rei<»rt ov»-n than hi (he Iwf-hive oven. 
Further, by lulxitiu theae vviia with a ouiatl projH>niou 
of coftU frt>iii other loealitie<i. such as IWAhonta* or 
IViioH) Ivaiiia. wbirh naturally make a har«l roke. 
thitt diflleully with the Ohio eonU may lie ovi»iTo«iie. 
I believe, therefon-, that the prohlein itf nutkitiir the 
Ohio coalit U!u>ful for (In*, the hiKh4-»t trrnile 4»f oi*ke. 
is capable of nolutton, and with the larff* liKreu^** 
of iron luakiiig in <iht(». it luay well viiffaKe your 
iDt«n»tv 




FORWARD KEEL AKD FRAMUa OF THE ''CUH'OBE** UKJKl>ti AFT. 



HKCK5T ritOUKKSlI OF RKTOBT OVKBtt. 

]>urinjK 1li« last four v«ar». retort or«n plants hate 
bepti put in run in UunUar. near ConnellsvUle. l\ ^ 
Sliaron, l»a.; WluHdiug. W. Va. ; atid Biriailft»hi« 
Ala. All IheiM' plants mak* coke for blast runucn 
Aud the rrsullH Innn r*rh are Miti*>ractory, Itotb ivh 
nieally and flnnneially. Tbe Duiiljar fuVnnctt. teft«v 
the ret«)Tt ovenM went stArtenl. Ubv\l eielusively ba-t-Lrrf 
enke frtMu ( *iHinell(.v|lle co«l. This ha* Kixtn a co«d 
\mhl* for rxHn|MiriM>ii with the bnt l»ee. hive eu|(* ia tin 
country. The Duniwr furtiai^e^ tno> (<ur|iaMH^ all |«t. 
vIoUH rwonltf while utiin^ eiehisivelv rr-tort «)kc,iaj 
owuent ami tuauuirer have piven their opin#oo tliai ih* 
retort coke is iM-tler than HanJjird t 'onnellsvilk b<»- 
hive iHjke. All (he*** plant* are likely to Ih* eulaM 
to toeel tli<f inrreai>«d re<pjirenientJi of the fartiM* 
The pUnt at Syraciue, N. Y., lias alreaUv bi«t 
iloubled in »l(e, and fur the hist vear ban bmi '»uj«4t- 
hiK foundry <N;ke uf a high ftrade to all ih» uib 
rl|ml Irou fouudrica in the net)(liUirhoud of 
euM>. 

A plAtit uf retort uveiis was built last year at H»l> 
fax. N. 8.. iisiiiir llnminion cuuL Since liut Jati» ihi» 
plant haspupphed the itluuiinating gas u»nl by tlk^ 
city tif Halifax. Thiii plant has be<-ri able, byaib^ 
adaptation uf the (cn> nuiins, to delirrr an unmifMfad 
irns of |H rnndlv power directly into the holden of tbr 
Halifax (tiu ( 'oiii|>«ny, This In |>«'rli«|tfi (lie iikm uft. 
|ii>rtant tniproveinent (o reconi In (he devrkipiKMit tf 
like Anierlcan retort coke oven. There is also a 
plant <4 retort ovens near UcKeesporl, Pn . nir.aiaf 
eri(ir<-ly un ilomrvtic coke, and a plant under n«- 
structkon at li(t*.tun. Uass., which will aho tank* <Ur 
iiM-'tic coke. 

lUinkcstic coke m alim being pm<|uced at niBBy [tt^ 
hive o%-en plniit» aiul ha*< been on tlie market for kv- 
eral ye«.rs, comiH'ting with anthracite roal as a 6mm 
tic fuel. The coke prixlured by ilhrniinntioK gw |t|Mk 
lia» always l>eeii UH*d to some extent for doiiiffttcfori: 
but the form and cb»rac1er differ so umterlally imm 
the crushed oven coke that it can harilly be Mid i» 
liave been a M*riuu* coniftetitor. The rnpl'd iD en i in 
water f:m» pUnts has also (••iidiH] tod«vmuet]iesu|)pi7 
of this form of <lnn(e«>ttc fuel. 

ItKmitT COKK FROM <i|IKi COAU) FOR lM>U|C<ri<' 

Thbi leadx Ut the main pur(K>»e of uiy imper. vil: 
The use of (ijiio coals in their preaent eniMhlioii Icr 
mnkiiiff doiiM*iiiic n»ke and briquett***^ In (lie r«'tait 
oren as a praelical operation for tb<> coal orienlcniirf 
iMiio 

For the ordinary of tht> bou»ehold. luvp b 
liiujtiiritis coal and Anthr*clle are in tememl »>», vhil* 
••lack coal h not used to any extent. Anthraelu t> 
used. I HUp|MiHe. («» a limite*] extent in tbp Minrhmi 
part of the Slate, but in the northern tier of mlM» Id 
jfeneral use. itn free<lom from smoke and gas lukitfil 
more desirable and al ways preferred when (he lomwaiil 
I roMt is not too |cr<Mit. 

I 'rupluil roke di(T«*r« fmni hinin bitumimiui muJ in 
, carrying no gas or smoke. In this rr»]>eet it cicerlvfr 
I seiiilil*^ aiithriiclte, but on acx-ount uf its poron* char 
arter it l>llnl^ tiiore like bilumioons than aDthrarilr 
lAnthriu-ile burn* only on the surfnee, ctr nntiMhc 
• luuip, after becomitig red hot, falls to a*>hes, or inrll* 
to clinker. <*oke, when it beenni*** hot pnoofh to 
bum. bums tbruugbout its whole bulk arMi ffaaa tht 
tflowittg mas« falls quickly to Aslwfi. l)ii tliii acMwi 
it i>i'eAsi<His some tmuhle'ln managing the fire, wliirb 
grM*« out quicklv when It is not supplieil «itli Iwsfc 
fut>l At A time wlieii anthracite roaJ would la»t u\oci 
hHiicer. AIm>. on acroutit of its greater bulk, it wee- 
pleH iiM>re riHiUi In (lieslove forasuulk-rarliialaitQUtil 
■ >r fuel 

Furl briquettfw have not l>e*n iismI to any pxtnit » 
thi>> country, but they have s«inie ailvanl«(C«e (ivrr a^t 
other 4lotiie»ttc fael. Ttiev are uui<le In #Dnruoo* 
quiuititira, ••sliuiatcd at lO.drn.OUO Ions, in nil lliseM 
eonl priMlucing cfmntrle* of Kiirofte, ami have von i 
iMTmaiH'nt pUc«* in the great mnrke(s of the variil 
Not only ari' tlkcy In commuu use as a doine*ttc f»l- 

l>ut Ibe hie«» ilvev and steam^hiiw of Earvpe w 

; tbeiit very largely. They are uia4h> of differenl 
•-t»rrt>Kt»f>iolitig to tlie market siuv of amltnolle mm. 
lor lMiitfn>. k<c4>mcHiveA, furnace*, frratet^. Mid tttmt- 
Hy their use the waste coaJ. both bitumllMms ami n- 
Kracite. at the luini^ and in the great coal <lr)Kit* n 
I lie cities, i« completely iittllie<l. If »itch a ii" nn ^ 
iiinile of the gn-At •■lack heapa in the Clhli>iuio»*, < 
will l»e of far>ii At-hH>g bei»eflt (o the uiiner and ibe 

boUMi'lMlld. 

ir briquet tefl are made of hitnndnnus sinck, 
hnvethe imture uf bituminous lump maL but on sr 
•-^•utit of their deiuity, U'liig pnrvMHl at brick* bI ^ 
k'rmt (frettKure. there is mnrh lew wa»1e in ilntt,*'^ 
••lower and more economical cr(mbu*lk>n. Hut tbr5 
can be made of nntbrafi(t> •>lnck as «ell as fmin 
tuminouK sUck. or from eoke brei-xe, and in tlii* f<*' 
thry have all tlM' advantage* uf anthracite o«l 

The retort oike oven iitTonls the iiieam c4 utilliil* 
Ohio roat In either or all of th*»e thrt* fonui. vifc: 
('ru»lHHl coke, nofl or sinnky briquette*, and hva (J 
-iiioketcN* briipiettes ; And It Allows eitl>er or all << 
tbe»e furms of domestic fuel to be proiliteed At ■ 
nhirh will yirUI a good pruflt at ttie aelluiK |(nre» << 
their cunres(>on«ling griuJes of fuel now id we. 

nKTAii-ft **r itrKUATios. 

To make thin rkar. I »ill give you thr deUih Ujht 
oiK-raliou of a bN--k of retort ovens, on a P'"';'™' 
-.-.lie and of a sijie be*t suited to eciinoimcsl iiperA.K«^ 
It will Iw quite prarth-al to make an opemtkiii i.n s 
riinch sniuller or a much hirger scale, but au ■'pe™''"^ 
I., produce 100 tons «>f coke and 100 lou« of brj^ii'"" 
I..T ih\y is a m.nvr«ient unit to [M-esnit for your sp 
l'r»'Val anil rntlcism. ..^ j 

The plant will consist of |H retort f^>^*' 
th*- n|>|inratuM for reoveHng the b) poMtncJ*-^ 
moiiia. tar. and ga»« : nbo n lar distilling i)**"* 
verting the tnr into oil and pitch for brtqaet"n«. " 
a Irt-iquettiiig plant for making IW tons of "^1" 
ill 10 Imurs. The plant will occupy ' j 

acres of grvMind and will coat, eiclti*ive ''' , 
a water wupplv and railroad ronnec(i»>ns. ftW'U* ' 
(MX) Stieh a plant can l»e operatetl In tbre* «A» 
according to Dh* aiitoiint and quaUty of the |>nwu" 
deeiml. i 

First, let u« WHislder »» operatioin lo P"^'?'*'-Ju- 
have said. lOO tons of coke and 100 too* of bnqtMtm 
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(• r tlA> <'ti Oblo coklDfC etMil Kach oven will lukr 
*- t>>u>> of I't.tiil auil eukr U in SI huurv, or lit luue |mt 
<h«y aiiU 5.1 1)1)0 locm |irr ymr TIm; ccml will yield 70 
I "T rt-ht, "t tUmtratir mke, **r tW Uut* of <'ok<^ l»cr ilnr, 
»'r JMl.O'Nl dm* [NT >«.-Jir, Tti«' oiHTufiun aiHi niAiti 
1 1-tjjuHi* 111 ift»Kl n-|ijiir i>( tlu' |»lrtiit will ftft 4*1 ct-nt* 
|HT Ion of <i<k''. nr 414, *(N) (N,.r y**)ir 'i'lii-rn will !«• rt^ 
ct»v»»n'tl 'mill rhi- \.il;.r||.' [i.v-r of Hit- .-^.-i^; ij rli»* hy- 
pPoJut't l"T >"'>vr 11; jilimMMlIll, 

valiif tjt #l.S.*»i. (It iiiii|il> siifllctciil to i 'lv.-r tlir tuilirtt 
'■^"►-t (if i»ii«-n\(ing thr uvciiii nticl hy [ r.ni.!:'! work*. 
'rii»*ri* iiUo Iwi riTiivcw! from t\>i- mvi u i.fifUl 
ImiN ■( tiir wlitrh hiut n iijark.'f v.^iii. - ,if ;i4 i>< r tt in. nr 

Afr^r Kiipplyiriii;: iktl (liH llt'Ul r»'i(tilf^*i] f »r ■" iNtr i: the 
^1 AitJ rnlxititf '<t*-aiii fur all tin* (»oM.>r n-^j i i r ^-il by 
[ li«> i»v*r<iiK niitl hy proiJuct workit. Uivr^ wi.l l-** tcfl a 
>iir|iliiN tyf j.ixio cubic (trvt of froM iwr loii o! or 
I >l.tNNMNM> rubic ffvt of pu-, wliicli U w<>rl!i for 
rnitniifueUiriiii; |Mirp-i--«'> .> tN-ni-!, per 1,C»00 f'ubLn fit-t. <»r 
#T.HJ»i jt-r venr, Th - \ ;.'ivfti this (?iw< <Icm*» not 
r>'jir.'-M-iit Lt-i tr.i." v il ic, liiit its .41'! .1 il fiifl viiliii' m ri' 
p!,-ii';iiK* f'.'il .-I'A-: r-.-il'.n-iiJt: 1: -till \nw, t h.-.-'iiiM' It i« 
jiri •■ 1 .n-f.l iir !i( .n f*' -if Hu' .lu>- Jili .lji>.- In tim 

Vt-iir, iiiiil \i<t |.n,v-|st:>n |m fur '■t,,riiju it 111 11 

|j<Kil.-r 'I'll.' L'A- ■•-t'-rl." iv!»t-lt (I'HI hfiil uiii'c I'tT ."Ul>lo 

I'wH rtiuj 15 fvtr tu.nti) ii-ir|"<"-> t-'i'Ml in rfH -i^-uov nith 
linriinil 

I( is practimilly '.lit- xi ii:i»Tirii'hfil il|iiiiiinatiii^' 

If Uk-.tI ciL- I'l'rup.vrii'-'- wiJl, iiv hiu biHtn (Umc in 
Hulif.ix in til." iiiL*t vi'iir, 'ilk- tti.- hju for tlwir u**>, it 
van 1.1' ri.ri.'li.ii liy ilir ii i n 1 ifrm - |>iirtiMii of the* fu^l 
CJui Aiiil «Mi txi ^If'Tivor^il of IKcamll*' |HjWfr. It wuulj. 
of <>4JurHe. Ill tliiM <*-.v»^ thif norlli duubk* tlit* amount 
b»-rH 4'HtliiiMrt>t] for il, and llie lioljcn of IIm* illuuluut 
itii: tpia rompiiiiy wuuJd bv iwailabie fur ■tanas U* 
ScHl. tit thr flKurt^ abovA given, til* VhIm Of $X,Wr p«r 
yv.ir i- aiifn<'ifnt to ]ifiT tltn inUirvitim Ifan imwlanat 
of luoijt'v for tlitf wkwMr plant. 

Th» optTuilon thtu far siAnd* iv^ followM : Tb« ani- 
uionia r»onv't-r«Hl will cover thv pomc uf opfraIlii|{ lh« 
oT«a« And hy-prodoet worlu« while iht* uurpluK ina M ill 

Ky (h« lot«r«ftt oil tlw invmliUfnt. I do nut Htatt- 
> «0M of the ooal, for that ii t% U»cal umttiT. I alwi 
MMUlder Lhat any upmition tikniy to br nndmakitu 
will be In tbe intPTVMt of poal opsratora. The* TaliM» of 
tlUf tar atand* ax a rl#\ar profit^ and a ton of erwUed 
AOkct ooMtii only the coal retpiirvil to luak" it. A* It 
tnkoM 14 ton* of r-iiil to uutkt^ one ton uf ooki*. If mitl 
•o*t* at tilt? o»eu» $1 Drr (<»u, the oOMt of oi*e ton of 
crni«h«d ooke la |1.4CL If eual oonta 90 cents per ton. 
a Curi of ooke oiwta 70 cwota, ami tbo 910.000 worth of 
tai* is a profit or iwni Iwrnnd thbt et»t of thr etiki>. 
As antbrapltt' i"<iit \< <A>>rth f-.M^ m th* Colombuii 
i today, -li ■ |h nr, ,,, ., , :tCtrac(|Tn, 

THH MAKING OK UHW^'KITBa. 



wm ednridsr that th» tar 



The eoat or tba dfaCUU^| 



nukklttir «f Brtqi 
niti haf« to b« distill 

liliuiti about #fl.O0t), I :ljlv.- ioi*]a4iad III tba total 
|:i*i5.QO0 forth* w1m>Ui pUut, aUo tb« coat of tba bri* 
«iut«ttinff plant, TUe dUtillatinn of th«t tar i» a 

very Hltupli^ oti«<rAllon, and the o4b nrodunpd luir« iiuf- 
Hf^ient vtiltiH. to (Hiy for the cwt of th© dtfftlllntlofi. WiP 
luikv. tbentf.^re. conilder th<e )}00 totiH of U\r ii» €«]tkal 
to l.Kijmoui of pltfii, which b the luuterial u»*d for 
i**>in4'iitinR^ rir bindtuf^ tilt* bri(|Utilte9. If )iitcli alutta 
(« ti«fil for thn binj, il takt^f H per c<t*nt. of th« coaL 
If llinn i* i\i*<l wich thr pttrh, ^ per c<>iil.. I.NCIO tana 
of |ntch will rhe^rt*fort* f*npply the bind for iK.OOO toua 
i»f l»rii|UftI*'» (i^r y»»aT. or |tx"> ton* jwr dny. 

The t^>"t of ofK^rAlInK tli* brdiiit'trinfl pinnt on t])i» 
b.t>i-« uf !'» tonw f*«r dny of 10 hmirw U jfiven \nv liy 
pjir f 1 1"* •■I.iiiuirji; I' I fiii:iil;»r "Airli "IIih Kiihn.H-- -i.- 
l<t .U> ^•^■n1^ ptT t'-n .if jifii-thcd iin.cl!i>.-l. \n V*i r..iri- uf 
i-.i.tl wilJ iiuik.- 1"^ t.-riH i-i hr:i|Ui*:i'-. >•»• tiiii\ -uv U;ut 
"1' ► i-t iitm prr ti in <i; lir:i]'.it*'.t» ->^ in a funi'lr-ni I'-i^i-iri:* for 
t h** i-iiMt K,t ninnufiuTiirt'. tm: <*niintin.' tin- viiKn- cf llif 
pi .-h. winch iH H i-U'iiP priiiit frotn t:if I'.rkini? pari ctf 
f in- ■.jM-niiion. 

\V-. '.:i''r»*furt*. h.ivr. [•>! -.f iiri.in.-tr.^H «lnrhi>f-r 
wlni'i P»J t'lii." sI,\i-K. niiii r.i^r pj.ih Tii.. ^•.-titH pt-r fou. 
If th<» .-.ir^r <t }..T n.ri. Hit- bri'pj<-t:.- r-.i«r |, :ji 
|i»'r ton, \» ill ■'fl. in ('■untt^-tiP.i-n vtitii ii;M:p n^fvl 
iitid pr.-S'rri'ii en in'i'mint -if tlK-:r iiii : f-irriiit y ..f mxi* 
iiii' I i*tit'i' .--Mhi r i.i;i, Smiiiinit 1.- ■ 1 : c ■'■ >lr .ijM'rn 
Imii lirif-tl). Mf !iji'ti>, nfriT il. 1 - r.*! n.j^- 

[..■[,■.*■- un<l In'T"-! 'Ill ih*' iic.t".(i;)i nr, ini Imiih o1 
■:• 4v.-. tM^iini: til.' v:*lii- ,,f Ull r-iu- uf Mifvck 
afiil I. Ml f -n-* of Huft r-uMi l-ri- 1 n-tl .-v, ,■■ -1 1 thv 
%.*lu«fMt PNi t'lii- ^luck eoi»l pJu-t 5*3 cv'iit- p.T ton 
TliH vafU'" uf • tir! 'xal at any noinl where the pUint iiin v 
loc-Att-iS "nn Iw HUpphrn and al«> the cxituwiini: 
valu«o( Anthntcit4> atfAin&t thecru»b«d oolu,* or of lump 
fiOal acairiKt thp brtqiMKtM. 

Al-TKn\ATIVK I'LAX!* r>r TWKATMKNT. 

Two other luethuKN of o|w-rAtiuu are. however, worth 
otif coii#iil«'ration. A» I said before, briquellen niiiy 
l>e either inadv frmo wWt coal, and cnimMpienlly smoky, 
or from anthracite slack, or eokc breen- or even I'oco- 
hautaa iilaek. In which eas^ thc^y will kw iininkele«H and 
in avenr *ay «qaid to anthrtielte For thin purpniie 
(llV ^d£e may ue icfoutid to n line jM^wtifr and the 
plUA bmhI to make nnokele-^ Itriqiteneu. which Khontd 
oonmand the full priw of aiitlirMrlte n*^] < hi ih|w 
tiOMtH the o|K-ratH>n will Ktaud at f-illowfi - |r*^ tonh of 
aiuok«l«>M briqiirtte* will cn«l the value of 1U> l4>uii uf 

bitucuincHi* «tai*k d [On* c«nta prr Imi. It thin, 

vUwkooatafI p^r toit. the «o«t of tlMMbritpiatlM Will 
be tl.SO |»«r ion. 1 f t h^ ooal coatf 91 cante |wr too, tbt 
brKiuettcv will cwt f 1. 15 per too. 

Til* otlMT aiethoj of operutiuu (!< of intfrewt In vl^w 
of the biricn quaolilttrs of uou-rokioK coat iti lb« Htick- 
Idjc Vtkllev ragioD, TbtH slack ooa.1 i« eunnidvrMl of no 
Talue ai the loiMa^ and it» ooat at any oporatlnic plant 
is Hui|iiy Its fralirht* Thb) ooal can b« flbargMl Into 
the coluf orofw aiMl all the volatUa dJvtlllad off ainl 
the tnr. aiuinonla. ami ifaa reoovM«4 praoMr is the 
mm with eokiiiiE ooaL TIm refttltbiv MriMMI «UI Im* 
drawn from tbe oTvai, qaaaabed aoa | 

roller* to maka it of aaltaMa Hocbm. i 

nuokeleM hHqnpttMi vhleb wCll tfompete Wllb tUrtbl»- 
.MTriniHl. The ncrit Will be th« uuM an bHqttettes frotlU 
!i I < rrjahe«J cftkf. hut the coat way b«of lo««f flOiiaad 
B<i rht^ operatjnu yield a icreatw proflC 

Xli«M tbTN (oniu o( o|i«nitloA BMjr be ttiHid m *l» 



ibefiauie plant Htber nlmuttaiMxiuitlv or at dlffarant 

Umim aco-mlinir to xhv eundltions of tW niarkM forthe 
««v«ral (irrMluL't-. In firncral it may li« »aid tbal «m»I 
is the cheupt'<tt fonii in wliieh the varioas |>rudiH?lt<. 
tnr, nnmionia. ca^, eokr, and britpietlr*. can Iw trnnH- 

Itortt'»l, as tile fn-ifrhl rntin on e<h*J are on the Uiwe^t 
ift*l»4 of h)I ronnti'MlitifH Tlu-r^-fore, in wlei-linj; n 
pls«*^ for the iiiwrHtion ilif pf^-fcrenc*' »*hniilil bt* ^iven 
to ih,it place affonlini; the In'-t iimrk-'t for all the pro- 
tlnct-. The conMittiplmii of anThruckt*< iijbI at tbc 
pl.w for The uf>^ratton i» aUo an anportnnt «bllMat*a* 
It 15 riiBicr to d)-pLiK'f an article in ooiuiuoti UMtbu lO 
crts'.ic tt markt^l for a HH^ytri'tr Jirliele. 

TliT- hrmitrirc uu tin- >u' >ti britpietles iiinv be 
fi 111 I in r In- f- .lJuv> n,^; KI^^^ n-'^Tint; ami Mining J uiar 
nal, lictobrr l'^, )Htt5 ; ( 'aM^ii'r'it Mafiazina. NoveiuU;r, 
and Deoeuber* IM»7 ; UiuarajTodwtriiMb voL vin 

iMk 

8P1CIAL OOVBMQR FOB HSiLVT 
BN01NB& 

It to * wril koMna Isat to aanaMtiaa wfilh ilaaiu 
cnglaia pmaiA9$ that In tba iMgvr $baa «r tb* vidi- 




tbroficb 



nary type* of oomhlnod trovernor and valvar aom* 
of t4ke nartfl ar« frnpiently niibj^toil to oooaMafmbla 
wear, clitefly owlntf to the w^nt ofeftlclent Inbriratlon, 
aim! nfrood d«al of trouble aimII cx;^ ii»e u |t«iiara]|y In- 
volveit hi replacinirur retiairin|e the worn parts. On ae- 
<-4.i;iit of the diJIIcnilty uf haiHllinK the ^reut ««tKht« of 
tt.4- irov«niDr. Newrx. ScliltlTer A: tiudeiibun;. of Hati- 
rhtMoti-^r, liOCHlon, and iilAngow, Jul re recently patente<.l 
the KTivi'mor »hoirn in the wcompan>in|c inustralioii, 
w hich U de»k|Cii*>tl to overcome tlw dimrullbesabove re- 
ferre«l to In thi» AppMratii» all the chief fiarts suhjiyit 
t'f wt'ar ^ Mil l>e kept lr> a "ttatM of perfect lubricAtion. a 
iiiuiifNT uf Jubricator* with adhi»>tAbte Mipht feed Immhk 
[trovidi'd for tb» poriHMe. Wlwrvver poaslble there 
ara also provldad abufila ad^uatUMta for taking op all 



wejtr, nn<l t)M> whol* of tb« wearlnff paHa aiv made 
twily ai'i^^iblH. Mi that aity of thru can be readily 
ref>la»H) whenever thi" may be ne«Ea«ary, with4Mit dis 
turbhi^r the t.'^tvernor heau or otlier heavy port ionii of 
the apparatus. A Ktmnj; hridt;e iKilted to the fratne la 
pruvided for carryiiiir the hi'avy Mtntintf niajtM>N of 
the (povemor. Tim uiain n-volvinn spindle which unp^ 
[K»rt« themvernor liejul. ami n|»on which Im flie^l thu 
n«>niontiiri>«vcl wheel, w c-Hrr|p«t In a *<lfp-b«artnir 
ranjfc*! In thi* hri«ltrt'. The wear In the ft*-p t>. itriiiu' 
can Iw tak*n up I'V u fSntpiM >t-t *.-r"-»*' .-i<ljii-iiri>-ii1 lu 
allow of reetorlri^r itir- jM-rft-'-l fiiL'Jtc'-iiK'nl '.f the whwi-i 
in cai« *if any wfivr. Tlir h-jr .MMjfAl bevel wlii*<-l in 
' Mnilrr-'lrivfij." -o that il cannal fimia ti[Kiu tlw verti- 
cil hcvf'l wlift-l in oLniMMjut'titiNi <if wear in the ntfp- 
iM-iiriiiij. Thf fii.l of til.' ijrivini; shaft (• moijnt»xt iii 
iku ..iljii-t iljU' tn j.T.nj,.', UN i'i*i-h MiU- of whii-li atljmta- 
li-t> i-ull;ir- Kit' -'Ittfil fur the piirpot^ of rek'n]atil»|E the 
eni;i»*ct*iueia •*( v»-r»irjil lirvrl wlieel at the end of 
tlH* »haf(. Hoth Ite^fl uhe<-l»i-An thus Iw maintained 
In perfect |;n^ar. The ll^rctllr vulvo in mipiiorted from 
tlse iTf^^crnor ^^'fV*- by iiu'iium of two nKlc, carli 
iruiil'-ij t-(j|i .11. li tKiir-iin. Tliffc r(>t» a"r I'lJiiin-'-h-vl 
wilii ciirr^-^fK.-ijii irii,' rru'-s pL.-^-h, t^'t 1 mIihIi •':\f 
l.-n^'li" ot thr riMlh Jiff uilJn>-t.-iliU', r.. ulluw ,.| itlu-f^ti*; 
ihf pu-.iti':i. of ilir viii: I- if r»*iin:r«'il Ttif tr^'V^'ronr 
f.;.'. ^.- ii^.-lr I- ;ir*'.l ujrl, u tui-li in twu rulv*--. nml 
Ih.' lMi>.lt w lit*i« worn out cian be reatial) rvuewtsi at a 
v-rv -iiuill codt Thin special fonu of Koveruor, it may 
u-li|<-.;. ill dctti|;ue<l exctuNlvely for the heavy elaM of 

• liici'in iry hind raglnaa aiird ta only appUeabla to 
»I•^^1n |npr « of from MifiB tBobwdlMBirtarapwaird. W« 
arc u.art*t.si to Tba lUrtM ffii|»MW for tbvirlMo 

and fftiKravmy. . 

HTDRAVL1C ITTrRNfllFim ftJltP fOB 

LAKciK TI NNKUNU SHIKLWa 

\Vk i1ii]-<tmie >>elow a n<-w hiTentiLlter pump for QM 
with Urf^e tunneling fhield^. which la now beingf anp- 
pllad by Mramni. ilarward Tyler ft (Company, and 
which hiLM a nniDl>rr'of intcrrstini; points. The in- 
tenxiller cnn*if>lit of a central niotnr eyltndrr placfMl ba- 
tween two pninp oyJIndefa. and M>p«rat<^l from them 
by niKaiiH of i'a»<t Iron dlataooe pleecM. Tlie uwtorcyl- 
iicb r \f T ffiche^ ill diameter: It Is of ea»t Iron. It la 
titff'i) mil, n ^in metal pistoo, whieb Is provldad wftb 
two kifuii metal pivton rodrt. 3 fnebe« in dlanieter, wbfcdt 
are ekMigat«d to form the pluntrem of (he lifirh pfMslira 
pnmpa. This piaton In uinde all In one piece with ita 
ptoton-radi^ The pnnip barrelii am of kuii tueial. aa 
•itQ m tbt valva boiaa. valTea, and sprinn. Tlwra to 
ftflpMlal vmNe mr for the motor rylbider. witb an 
aailKary valva Tor a«iuatlnic tba roabi alida, whtoh 
anslllary ratre la worked by a lerer fron tba pimp 
plun^r. At each end of the notor oyllDdir touidn 
miiall (piu-mHal valre. by meaiM of whiob tba ■ p a o d 

• if t be immu can Im rt^nlatcd. V leatbcn and pMk- 

rinaorapaeialflaraar«lltladtoaU«M-klB|Kpaili| 
utid wbltit metal rin|a are naad fbr tba Jolnta of all 
rijiK^t'fl. The eihanst from the inocor erAndar to dto> 
r-)i(iri.:>'ii Into a recelrer» froa wblcn tba 1 
pJun>cerH Hiiek. eo that tba water from tbe 
iiiK rvtiii'Ier (" n»*il attain f«»r the hlph preasnre. Tbb 
receiver 1<* provuled wttli a slidum pi|>e as almwn, to in- 
sure a oonstaut supply of water from the pumpa. The 
[Bteosiner is deslfmed for worhluie with a prmsnre of 
TSD pounds pec aguare Inch In tike motor cyltoiJer, 
whlen f» ioeraiMeci to a preHsure uf %W pounds per 
■cfnare inch in the putu|M, which are proTSded With 
#prjnic relief valves arrangmd to blow off at tbiaplW^ 
»are. The speed of the mten»iaer ia thirty doobla 
strokM par lunute. We are indebtad to Lonlm Bo- 
gineer for tbt aiitfavinic and artttdak 



Waa knadvad and Bfty tboOMnd feat B. M. of oetoo^ 

ed timber was sblppea from San FVanotoeo on Jaa» 
ary 99 to be naetl by the German goTemmaot la tba 
connirtMtlou of new war veeaets, aaye Bnginaa r lBg 
NewB. The piece* were from »i to M feet lonff by 4 >C 4 
feet, and they w«re absolutely knot lew and apparently 
wilhont a sinirle blemiab. Tl»e courteo vas valned at 
$27.0AO, or 4-M eenta per foot, while ordinary lumbar 
Mlto for flbon t S-ra oanta par taq^ 
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tfLTHMAHlNK Hl'KVKY. 
fij Cbarlk*^ Hniuiir. F.K.H E., A M. lift. U.K. 

It WW 8ir WilliHiu TlMuiiMkiiVjimuifiitmnnt <»l npp^y 
ItifT an inriMMiiitc lirnkt* |NiiA«*r lo thi* tlriim nf wirv m 
il |»aiil out wlilrli liriiiii;ltr :tlHJiit tlit* iitilv»'r<*a) 
litNi ttf itl*H*| whv for Mniinlini; K<»r iui> iiii; 

out the wire, ntul ttl-ni («r it* pwovery. tin *'mir»-iy ww 
iimi'htnr watt iicMMlfnl tti n*^|il«c*< tlir lH*iivy uihI irtiiti 
hridift wiiic'lH'ji UM*i] iu the fUM* of tUi* 1m*iiiii Hut** 
hn*\ htthtrtf* IxH'ti 4*ii)|»lmvil, iinU Hir \V. TttouiMiii 
(uow Lunl KvItIii) ww »o( Uhis lii ilpvinliifr a *iiitjiliiti 



riorinir the foorw of a pnp^r rmd hc<(»rr ih# TtorMy n| 
Tvlt^'mpti Kii>rtiif>pni rt>t:ar«liriic tin* UaKelllfi* AlRl*^ 
cub!*' ^\pr(til)nt] of llitit )<'iir.* 

Tin* L'ltilol S(iili*fl navy wtr** jac-Jin'ely Irw ii|>«<tMjy in 
ri'ciitniiriuK flir fciitiir*** of the Thoiunoii lurilwMl, for 
i» a cMiunl«>ti* ih*1 4>f wiri* vMiii>liit^ mtw'kiiiH'ry wit* | 
(Itttil to thr I iiitml StAti-» ftiirvfv iihii> Hliikr, fntiii tlii- 
ilt^itfii* of I'ltptAiii Stt(>>biM-, li.S N. fhu iiuirhiiK' «iu< 
fiif iiiAiiy yt'urfc (»l tU>* tM>*-t tij t>xt*t^ni>»» l>t*»>ifrni*tl 
for A iii'iiU)it|i |MM.liioii. It |m |iiii-iirMli%rly Milti^l U*t ti 
Htuiill au>l livfly Mlilp, lt« |»riiicl|knl |wrtM l^•■t' Fljf. tji 
an* thr Jruiu. .1. wi wliicb ih wniinU the win*. Ill*' Jiii\ll- 
lury p4illi-y. fl, usnl whili* hravinj; iti to ivlifvf «)rtiiu 
id tb* Mtfiuu. Ihr jtickry wJti*rl. C, lh«- pwjvrl |iiillry. 




nuirhiiii*. Thv priiwipiv on which Hir W. Tlioiunon 
M>tiiMl)*il iiiai.lt* it nrTt^ary fur thr ilmiii on whir-h ih* 
Irtiffth of wirt- vraii coilrHl Co (h* a* hsht ii* por«kihl**, or 
itH iiicrlia would rau»f it to rnn on iifi4>f NMik«'r hml 
ctjiuc tn r4tf.t on chi< Imttoiii * It wn» ftMiiitl l*y 
p«>ri«>u<*r> tluit fi drum thiin lltrhlty ooiiMriirr*^! n'ouJil 
not !>•• »>tifHi.'ii>iitl\' ••Ifiiiii; to ri>-i>>t thn rutiit<rt*M*iiin pui 
ii|M»n it vklwu tUf win' vtji- |ii<*k*'<| immI'T -rmin ' 
h%'rry turn of wiro at a 9» pou»it Mtrain ini|HiMV rtiual I 
notn|)r*'MtUii; ntrainon iIm* ilrum ; and ;iup|" tlkcrc , 
w«>r4< Niirh tiirni*. th<^ tutal r<Hn|*rf*«titii would 

amount to fln.Uril {HjiimlH ; to rmittt linn wuuM riHiuirr a 
iiiurh hnivter ilnnii than wh** cHMiviilfrtH) advi»ahlrio 
vinpl'iy. Ju^t w wh4'n tMMindiu); by thv old uirtl»<Ml, 
Willi tifmi> liut^, a winch in utnl tiipick up the line, 
ntid it it* then coded away 'in n drnni, »o in 1h4> miuuiI 
iiJt( tJiAchiiHt n fiiritilar iirimnir«*M»ciiT ii> um>i1 to pkck un 
tlM.* wirv, aiitl it in then (Sillnl nwny on a dniiii. wtilcii 



D, the orciiinidator enntainnd In the tnbi*. if, and tho 
brake, K 

Tilt* drum In mad** htcbt. in order to have a* httle 
liH'rttn And inimifntuni to ovenume a* |Mi-Milde. |f> 
4-lreiitiifer(*iip«- tk one riithonL An indirator i^ a1iii4'he<1 
to the ntle. which n-;;jKter> tlH* iiundwr <»f revohilion*. 
The auiiliary fMilley. H. Ih conifMiwd of three iMilkyji— 
< VIM* for thr wire, one fnrtlM* twit criinf; to the drum, 
and llie oilier for the hvlt fmtu ijte drivui^; engine. 
The jitckey wheel, t'. i% an onlinary ffun luetnl one 
with a V Hiiaped Mrun*. ami the wire paiwe* over thin 
tKrth in (Htyligic out and riN^-hntr i» Ir* eireiiiiiferenc«< 
ia :i fvef, and an <idonii>ter hfiittc iiTraebp«| to (in Aih\ 
tlie amount of wire |Miid «'ttr can thii*> Im* idttattml. A 
very imiMirtanl fratniv tn tdi*. inaehine In theaerumu- 
Intor. wnlch 1m ouiiimmw*! of •ptral ^prniir* rN>ii<ained in 
two vefdral tnl>e)t. one of which i"* ^tiitnii iit //. Thrr<r 
ftprintr*' ate iHiunecled wiili ihe irrtrndhenAl of the Jnekey 



iaboAni at thr bow or tb« wt^ru oi the ihip j |> tu 
ilmui.wliteh i» made nf iriin metal, and Mca|Hihleof bud 
lug Mune ri.fMiu fiithonih of wire. It i« Im-ovmImI «it|)4 
irriMive rouiMl wlilch the lirake crml, B. ochmm 

by Ilir leverri. C*. on wlik'li welirlilp can i» i*imenl if 4p. 
Hired. From tlie drum llie wire |iaaMn to iIip V-kIm^ 
1). which in exactly half n fathom in eireainfecviHr.wij 
to which a cu«inler. J/, in a1tarlu*d nIkiwIhi; on i|' 
the number of fatliont* u( wire out,* Thi» V-iiki«{ 
dnrintc payinir out Id Uttm* ou itn nbaft. and m eiB|ikiii4 
iner»*ly am a MieaMuri'V. Kmni here t he wire |-ni#ai olut^ 




Fill. a-TIIK WORBRK 8T£AM SUL'NDlXti 
MACHI.Ne. 



to t]»»hi|>*fi bulwark, or rail, and nvpr a »niaU oaiter 
(Hilirr which iNcnrrieil well (Hittioard oti a leT^r {livot- 
»-d (III the rail. Thin ImlaiK'e lj*r levrr art* a* •wo- 
niiilator. and Indirectly innueiiceii the lir»lie |>fi»#f. 
The lalt end of the lever ii held down by a iitimlirt o( 
India riitdM>r ^prinfcii. When any *uddeii ^1^alIl n^tiw 
4*11 llie wire, nwinif t(» the UMiveiueut iif Ihe ili:)i. tht 
end of the leVer t>> depr*wM>d and the wirr n oltrii bv 
Ihi-* weniiA "^ved ffmni breakji(re. An cwiliiiiirv «ein« 
tialancv can plticetl ttetween the end of the iKillft 
nibljiY »print;*< anil the deck. Tin* Imlance aww^o m 
A highly »eti»'tivr dynamoiiM*ter Urr Khowlnic thertnui 
on ilw wire. On pickini; up. the wt>eel. iK !• fwleiW 
to lt)> «haft by the insertion of a key. and i* ilnreti ht 
tlievmall tlini*ecybniler ItnilberhofKl enirine. K A*t 
r^ik. a rouph* of' ttirmi of win* an> put n>uiKl it \» 
tlu* wire ei.iiuefi In. it m t-oiled away on the tlruia 4, 




liK :i .luHNSO.V & IMIIl.LII'S- SiMr.MUNU APFAKATl'a. 



in this eoM Iv driven from t\w Bhafr of the |ilckliiir-at> 
whwl. 

The ?4ilveff<»wn fonipany were flri*! and forenKwt in 
Cakiiij; up Sir William TlioinMHt'* inelhod 4>f soiinthiift. 
They fsreully iiiiprov4-d <mi the ii|>|uiratiiit i»4*4> Fiif. 1) 

ikartly by applvin^ a i>elf iidjiiMitble tiAliuu-«> to the 
rrake— and ii>ok ii iiiiiiil>er ol •oundiiitri* Ui i'oiin*"ct)oii 
with tl)^ layini; of a rabh' from the l.iuird to llllhiio Iti 
the Hunie vi-ar— |H7'i Tbm coiupnny h»v»» ever hmh>' 
beiMi itiveiernle tn pubntanio' re>i>arch w«»rtt for tlie pttr- 
(MiMtK «>f cuhlf pntj^'ct*. and have renlly h'd the way in 
tbti* respect. I*i\TlU"iiliir>« o| Hielr eurl> MHindii>K W4»rk, 
and ol tlh- improve*! Thomson iiincbfite eniploveil bv 
them, were liirid!>bed bv Mr. K Munrh UVbb in J«n). 

• Tti* •«»••'. in Inrl. <iiiwi»M it « vcf J %Um t^tmur^* ir>t|i anim uur 
IMbooi la innaiiilvn ucw. 



whvcl by nieatiN of cIuiIiih |ui»elnic over the pullev. fC. 
The enn'^lM'Htl inovcM in vteel Mliilee. and ri*»-« and fall- 
ti* the weifflit on ihr wire i-tirie«. intlicvitintr <u> a rHNih- 
tb» Kt rain in pouioK Tiii^ nuichiiie Ih-ihk pliiee«| al 
the »ideof lhevi-«M-l, it wan found that the r(»llin|{of 
the »hi|i interlered with the work very mnch To 
remedy ihiM, aii iitti>iil<Mi« l^»V4Trlor wnc d»-vl>fd by 
(Titptain Si|f>>lt»v, r. S. N.. luiikiitu ii*e of the ri^e mimI 
fall of the t-nitrtbead reirulatM tlie br»ike power. The 
»w|vel pulley. iK I- iiit()>irucred to allow the »in»« if» be 
r4*e|ed III at any uncle when the ■'hip in piiiii; alo-nil. 

Jotint*i*n ami l*hiili|>«' )Jii4'liiue. — The iUii!>t ration 
iri%'eii in Fii;. 3 »liow»ti very rxcrllrhC •Miiiiiihiit? nmchtne. 
doitfinil on improved [M-ineiph'*. to be pUceil well 



which l» driveti by the eorti, fotrv miwl br takrn to 
•»ee that the wire iroe* rm to tin* dmin ulai'k . «od tnln- 
Hiire tbiti. Ihe C4>r«l. iih4»nhl rNulilv »lip. It ^ 
(piently luipiirned that with ineipehenced baml* In* 
cord bax lieen t*Mt tiifbt. with the r4null th»t Ihf ■j'* 
ho* Iwi'n broken lietw^een the drum aii«l the 

Tlie niKive marhine lia* lie^n extemuvel) emi'tow 
on the cable »hl|ai> of the i':aiii«rn and allied lek*,T»p 

C)UU|MMll4-». 



•fut Jtriiraal ul lk> IimUUUm uI luxim^ KaitltHvai, ml. vltl., 



• Th' tftnr i«tn mm m OMlilfMI lmpin«»lM«l *• Uwl 
|>Tr-«t.>i»tf . tu. ■piMNN- memmma il/viii hmt tar* cmt*V*^ tp> 
Ixliii: «>M<vl<il I ■ llir ilrun Witdliic thr lalln- k-atfth •/ I'^'fiT. 
» ilK Miii*l k uini* mm iiBtvmilr rtMuldrntitr U^mt rUn Iki*'!""*^ 
Aell ! tiim>-tii>ti hMl U- s|>|ilw<i In mrtn it Ihv Utit Iraca m ^Cjz* 
I biMnt rr..- tltt BiiMiiKr ..f niolttlloM ii«bpalf«l b» i»« ^'JS 
ptfgf ipart nn* (i«T*r IMiti f*< the true 4rf«k -H Urn tOfr W «w 

I But tkllit •IKlt;lil ' tl^ Mil auMli," NKb «P I* 1«U*> MTvlnil. 
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Tho liiicM AnUittMitle " Somi<l«r " ( PAteiit No. |jlt>l9 
of IwTk— 'n»l* iiiaciuiiif. iliwiiaiml i»y Mr F. K Lucai. 
mul U!*«*«.I by Tlif 'iVt<*KrH|4li i 'uiiMniciioii ami Uuiii 
fciinnct* Ciiiiiiwii)', »t wp*f| na oil ttir rr|Miiriiii; sliiji of 
tilt* RA»t<<ni Ti-livrnpli l*oui|iuiiy. t'te., i» »U<*wii in Fik. 
4^ It i* int4iiult*<l (or iiw in tli-i/th^ u|»ti> 4JM> fAt)M>ittit, 
nii^l IM rttrml with n icriM>VMl wtii*!*!. A. U*r ilrivuii: liv ti 
Iiiiinl (miH 4 *>tt*A)ii wiiii<-ti orothiT Hnicine. 'tUf 
wlr*f ia ixttUni on th«* ilmm. H. au«l !•> ti«lU mit rnund ii 
luc^uritic wtircl. (he revii|ijUoi><ioi which n-nml on 
a diAl thr nuuiLter of fiilhouin uul. A ftpriiti; hrnk*', 
wliirli u rttpiit^li* it( »lu|»|jtnt; tlii* wire tUMt&utly. iit krjit 
out of m'ticMi by tin* teimiuu tif Ibi- wiru ilurlittt th** run 
out. but wbeu thi* yiiikiT Klnki-* iHiilnm, tli» Iim* (»f 
U»ii«iou at cMMMi alluvfl th« hrakf to Mprkuic b*ck tuid 



•^•rpw "liiierDMlonal" lo 18 mliiutiMi HI mnhhuI^. m 
l.-'iOO fathrniiH iu 97 niinuliti ITi vrouiiiJti, aiiO hi 'J/>OU 
fnthrint* III 37 iiiliniln* io MyN>iiiU. 

With nil nriliuary i^iiikrr uf I hi* flmt |Mitt«<rii th'MTilt 
i-d ^wiMKhiiiir IrtHii :t>> ihmuiiU to w |KHiniUi. jiii avrniic** 
rntr* <tl HMi hiihtiiiitt in tu i4» Hit ^'cnhiiIm or ](Mi fathmiu | 
|H*r iuiriuC«* with H W |>t>iiMil ph«>t — iniiy Ih* 4*H*ily attAiri- 
(•^I. bcklh for pnyinL' i>ul aiMl lirMviiiir ii|» wire. ' 
Fmiu U5 tit 10 ii)iiiul4*« IK alMiut ihr tiiui* riM|iiirr4l c>r 
rttmiilcti* Ji MiuiiihtifT in ^^.^y I.<Vh» fAthoiiiv iiirlti«i%'i» uf 
thi* ni*i*<*>Mkrr intrrrul lji'tw*>i>ii Hm* twti |M>i-iHMk» itt tti<* 
o|H>rmtl4Mi, w'hll<» thi< tiitivi in at thi* l>*ti4Mii 

Tliii** iiiny Im* Mivi'ii hy p>t«uiiiitim Hh4<H4t whllt" ttit^ 
virv>i(t bcintc hnvi* in ; ami ijiiriuif u Imif; M'rli^* uf 'mjuidJ- 
wheu tlM dv'iiCh unly In of liujiortauoe, 11m* ^ain 




TlQ. 1— THE tUCAH dTKAM-SOt.N'DKH h'OH VEKV WATER. 



atop tbf) dnitii.* TIm> dapth CftO (h^ik b« raadolT th« 
iliiu with fair accuracy. 

Another atuallvr iimetitnf of Mr, l«imp>— funiH'vliAt 
ru'Htiflrtl ill tHiiiriplv. and wetKhiiite <>iilv ukhiut 'A2 
INiijiiils — b aWo 4*nipl'iyr4l by Iht* T**K'tcm|»n <'on*trin»- 
li«^ii Cuoiunny. It i« Mbuwn in Ki»r. ■* and i* an I'Utvd- 
iinsly luwfal machine fur iihallow wal«r. lM*ini; |>iirlii'u- 
larly well adnptctl for luv in Ntrnm liiuiichr* ur bont>. 
Till? ilroiu lu>ld]i about i*M turn* <»f wirt* ; but nn Ihv m 
nnvi-ry han to tw pffitrtfrd by hand. IIm- lunirhinr i* 
M*ji.rc«*)y fcUitatkM for ibMith* anywh^rv approorhini? 
thai difiire, Hoih thfWM I.ul'am iiiarliiii*u> ari> intrndt'il 
(41 Ikf (dac*>l 4MI th« rail of th«< »hip. and (lin* wiri* mui>t 
liani; VrrlK'nlly. 

Sieiiieitf HachuiuHer. — FiualU'. willi ri^ril to tlw* 
af»(MLraiii.s riupl<»yed, wi* »huuld uitftitwn ibal at tlitt 
ll'iv-al Sricirty in' HTd, ih*< lnt«* Sir Willinm Si»-iiif»-. 
K. K S., diTMritMul an iimi^niuuM lurthod of itycfriainiiii: 
thn linprh witliont tAkniic a Moiindinir. Thin wiu )KiM*d 
on thrt |»nni-l}>l*» thiit th** toial HTort of icrnritation at 
(Ih* **arth'« Mirfac^ l» th»* r«u.iiltMnc of t)M> M^parntr at* 
iractlu4bi«of all |Hirtifliu< of nmttt>r. and thai ilmattrart 
ivt* Mitluenct* of dlfTvrv'ni Milt^taiici** varl** d*r*vtly a* 
the density, awl iuferxfly a^ IIm* !«|Uart* of thidr dlK- 
taiimn. He Rave the name of " tiathouieler " l<» the in- 
Ntrtiuient devi*evl on the abore pritii'itde. TlK^iiteh i»er- 
f<*<*tly MHind m tlinory. il iK Iwlievii! that tIteHpiiarittiiw 
wa* fiMind liuprart (ruble htr abourd»hiF work: and. 
tli**r#for*'. WW rv-frain from de*rribin); it. 

For further diKaitod mfonuation refpirdlii^ aouwof 



Ihiu rlFretMl iiiav In* eonoidf^rable. Thfl »f>orimtHi. 
liow<iri*r— e*|M^'kal1y vh4>ri ih«) Imttoin tftiiofi-i« liable 
to b*» fciH^kod niir of the tiilH* Mheii (hi* lalii'r i» towinl 
rapidly rliroutrh tli** wetter. Morvovt'r. lU'i-tdent* to 
thtf win* arv by no Mi*'nn>) <d rare oi*inrr^iin* wlt4in 
h«-nvini; in from vi*rv dntp ttut<«r. rtn<l t\iv ti^k of part- 
iut; the wine i» iimitlv iiiL<nNt>tetl wlxfii ttli'iiniliiic ahewl- 
On Ihift ae<«»unt it is. |M-rhii|M. mon- Mlttfadtory to 
wait till the tube niMVrrpd and a okhI »pet.*iuu<u ob- 
tain e«l. 

Wf* arti liutiditpst to lymtlnn Rn|on«H!rtDff fur tli« 
abn«-(< i|iw*fipiu>ii and iMtifruviliCi*. 

THK CO.NSTITL'TIU.N <>K THE ELKCTRU: 
SPAKK.* 

1l> Anriirit S. til "fl u. IMl.'^.. .vi.! H llFM-\i.Ki'n 

WiiK^ ao fUTtrlr «>pnrk |uuu>i*ii lwiwe<*u iikvtallU! 
elfOtriMleM. t\w hpHrlruiii nf the inetal a(»|N!ar*. nut 
only III hntiitHllat** ron'art witti the ehH-trnde*. but 
kirHrlieit oft^-n iwruwt from |Hit»* to |kiIi'. It fuHowM 
tliAt iliirin^ llie »lfeurl time uf fh** duratlcm of the «|kark 
the nu-tal va|K»r!( lunil be able to diffu^wi through 
lueaidirable ilixtaiiceK. 

The rollnwiiiir invcHtipktion wn# UMderr.-«k*'ii piiiiiu- 
rily to iiif^ur»- thi» vrloiMty of difTunion with the fcpt»- 
cial view uf e^Hiiiwinni; tblTiTenl inetal<i niid difTer*«nt 
Itnefi <fi the Kanie liH'tNl 

FeddvPtvii poblUliv*!. Iti tin* year liit62. an iDbsrcatiutc 




Fi«. B.— THK LrCAS HAXD-SOl'NDKR PtJR SHALLiW WATER- 



the apparfttoii WDployml in aubuiarine <»urrey, th«> rwad- 
er i* r*'ft*rrtMl to an rxri>tl4iiit p«i>er by Wr. StallU^ntM, 
Te*Ml liefoMi the !>i»rl*itv of Ttfkfitraph Entfluwn* in 

Proin a iiumlM'r of stuuiidimm. the acierviratf' depth 
«f which wa* lii,tWO fathoiuM. the mean rate uf imyltitf 
•ttt waa 99 fathoiui iwr ininuie, and of recovery fMi fiith- 
t>er mhiut^i. Thin wa» with the lue uf the Silver- 
tiiwii tiMwlihiv. Hy lomnit of thr Muue apiMiraliiN a 
■iiuDdiuff hi 1.000 fatlkOMiK ban bi^tn takm by the tuiti- 



• It b In 1^ ■ 



^ Mr. Ktinrd HUlllbraM. A.M. 
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rrMiarrh. in whieh pholo«rraphti of Hpark» fia^liiK ^a*- 
tW4<en ilifTemnt ni«'!al |Kde» nre 'akeii after ivOei'llon 
from a rotatiiii; mirror. He •ouKl from lii«experhtieiitf> 
draw Miiiii* <N>ni~Ui»itin» wlii-*h li«ve a beariui; on 4»iir 
subject, Imic ti w ju» it4<i^e>M«ry fur 4»iir purpunv tliut the 
IbEht should al>o »ent ttinmifh a »|MM!tn>MN)|w, m> mm 
to iliHtlntculhh Iwiweeri the luiiiinoun |karti<iUu> of air 

ati'l thine of the luetui |M»ll». 

The in«*lh<Ml of the rnlatini; iiiirrtir trieit duriiii; the 
oiitiroe of several veurs in viirioiiii fonu» by one of um did 
ni>I pnive fti*^v»o>fnl. Ihi th4) <»ther hand, i^^iod reiiull» 
were oblitinetl at «Mtre on trying iImi inetluHl uveil by 
Profewvjr Diioii in bin r»«*(;irt'l«'*t on ^xpUwirt* waves. 



This ineihud cnllBl^tll In IlKfnr A phiHuirraplih' (IIid 
rouiHl the riiu of a rutalltii; wht-el. All that i> ne4>e^*an* 
lor il» vum-M is to have f*pMrks on tHjwerfiil Ihat encn 
MniCle <Hi4> tfivi'v a t{<KMi luipreMion uf it* ■)MTtriiiu on 
the lilRi. Wcrvt Che )([NU-k» abMilniely iiiDtanianiHMi*. 
iht» tuiAKm taken <»ii tlie roiatiut; Hh«-<*J w<Hihl l>v Id^n- 
tleaiwiih tbiuNM deVelii|MMl on a >>tatlt>nar> l*l«te. but 
iut trud ihln Im found iM»t to be The rase.' The metal 
lin«>« are foijiHl t4» be iiH>hi>e«l and curved wlwii the 
wtM-«'l rutateti. aiul flieir ini'hiialioii M>rve« i4» ineanun* 
ilM* rate of diffuviun *A the nielaihe |uuiiek*K. TIm* air 
liiieti. 4»n the other haiHl. remain ulraitiht, thoui^b 
-litrhlly wld«ii»^l. 

To avoid the tefHh'iM'v t.f i|i«> ftim t4» fly off the whi*ff*l 
when flie<l nmud Jl» rim. ii- in iheoriirinni form of th« 
apiknmliiK. a »pitiniiii; ili^k »a- 4Ni|i*<triirt«^l for un by 
the t*Ambri>U'*' Seientifle In^trtimenl Coin|>«iiy. The 
fthn I* pliieeil fla.1 a4:nin»t Ihe dok, and i» ke|»l in place 
Iky H hecoiid »mall4'r duk. whiidi can be verewetl tlchtly 
I*'* th«> llr>1, Th«> dtameiHrx 4»f tlu* two duko an- 'Xi and 
'iftj'lf rm.. rbe plioto^aph* Im'ihk taken in iIm* annular 
(•twee of 1<> H fill., left uncovered by the MuallT duk, 
An elertri« iiiolof- drivefi (he 4ll^k. and we have obtained 
velocities ut lurnn per ^ecl»l»d. (liouftrh hionreiperl- 
ineiitM tW nuiubcr uf revolutions wu« ireiierally about 
r.1>. irivint; a litienr veloeity t^t alfoul lUl meler»-t>econd 
for tltat *iart uf thai flhu on which the plM>lui;rBpli wan 
tjik**n, 

Tlie eU'i'trli- lliM•ltAr(^•R were obtaiuetl fmin a battery 
of »<x l>e}den )iirM. hMVinie a total ca|uicily ttl UiXCI 
inicnrfamd. ami l>eini: ebitrii;*-*! fnmi an lii«tuciion ina- 
ehine c4Jhr>iriicre;l for iif by Mr H. t\ Wlnit>hun4. 
Tliiv niiiebiiie ha« twelve plateM of fl'J cu». dlaiiie(«r 
and tOveK vpiirks which are 13 itirlicv lunif. 

Th4t eli>ctrodi-9 were. ii# a rule, placet] 1 ciu. aiMirt. 
iiiulaik iiiiiitct'^cf the vimrk wan projected oti the ■lit of 
the i>|iectr<iMH^M>, ttM' diktancc ci( Ihr »lit from (he rhir- 
rrotU-h U<;iiic t*i)ual to (ntir tuuin the (oral lenicth <»f tlui 
prnjfrviini; leit>^. M*ihat the iiiuiffe wa> iTpial in Mx» to 
the »|*arK. Tin* iKihUi itM><d wa> made oy tStflnh^ll, 
aiiti hud a n^fraclliiir aiitc'i* uf 

We ijuw |HiKh to the de-^ripliun uf the reifulla ob- 
tained whcu the HfKWtruui of a »ini;le »imrk i> taken im 
a moving flhu. A preliminary- trial with variuuii 
nwtallie ehrlriKleii hail iih4>wn u» that tlie iihar|>e»l ro- 
»nltii were obtained with r.inr, and we therirtore choM* 
thai uietitl lor 4Mir Ar*>i inve^ttiirutioit. The pnnrt|MU 
lhie» nf liw HA they apiiear on our photoirraphM ar« the 
double llm*. the kii^t r«>lr»iitfilde uf thi* iw«» luivinif u 
wave-leiiieTh 4in}4 and the blue iriplvt. the wave- 
IcURlh of the leiidinir line beiiitf 4^10';. All the liiiev 
arv current on the phoioi;rnpliH taken wiihllve^pluiiliiK 
duk. but th« divplarcUH'iili*, fs|i<*t.'iully m-ar the imWck 
iinnMubje«<t toc<ni»iib'rable vjiruiliun». Tbi» in prol>ab|y 
du4i t<» the fai't that the |>ath of the nielallio fharl loir* in 
not alwavM Ktraitfbt, and, if »lraiirht. it« iiuiMre ilocn m»t 
n«*ee»>-.iri^y coincide wiih the ftlit. A very »li^hl error 
In nieanur'Miieht will aUo afTei't iher*wult*>'coiiit|<lurably 
when the total iliHplai.vuieiit Hl■^afnr4Hi Irt Kiiiall. t *ar 
reKUlTH do not fur thi* reaHMi allow uh nt pn^^nt to 
leire any upiniun mh to llie ntasiitiiitn velocity uf thtr 
|Mtrtirlr^ near the jM>le : but if ibe-c are eonitiderable. 
they 4lrop down vl^ry quicklv tu itpcedn which, iu Iiw 
ca*e of jtinr. are not far off -VMI lueters •rcinid. 

Wt- U.ivi* iKlopu^L IU... im-iijoO- Ml eonipariwin be- 
twevii dilTemit phototrrapha We have in the flrat 
plaor meanured the «li9puic«>ineiitii at a nnmt>er uf 
iMtnrty mpiidtktant fKiintH, and fmcn tlM*«c iMea»ur^ 
lUMiits we have d^bM'ett the time taken tor a motalllc 
iiiulei'oU to iu\»* from tlw» prd«> to a (Miiiit "S inni. away 
fntiii it. If thi*< iiietlMnt cuuld be applied In every ca**-. 
it w<»ul<l fitriii a rational and i*iin»f*>teni bii*if« of euiii- 
parir*uii. Hut I lie ciirvt^l linett w hlch are l4i iM-iueaoiired 
an* often verj' d)(Tti-«e near the jH>|e ; ihix, and ilie «iii- 
liiiiiouii ■fMVlniKi, may render it lUl|MM^ibJe lo ubtain 
>ati»fat*tory mnt.«urrmcnt» at that [loint. In order nut 
lo havtt to reje<<t unncceitMinly a lan^ nnitilH'r of laaaa- 
urv-inenu lMH*aiiM» the fiiicctni'm riMtr the ikjIa wa« In- 
difttlnct, WH have adoptmi another niethiNl, vhlclt. 
lh4Miich t«H» rational than the fln^t. Ik found (u irlve 
cuiiBi><ltHit reMUlta. From all <Hir iiieiuureiiient* we uiay 
dedilee certain flfriirett fur the molecular velocitlrT> at 
>lifr»-retit and irenerally e{|njdi-*tant |>oiiil9 4»n thenlM^lo- 
i,'ntidift, and may take ihearenure uf all thewe DrurcH 
M tlie mean velocity *tt the (larticlc. In the fullowiufc 
tabin, I', will alwnys refer to ihr mean velocity be 
laiteii tluf pule am] a prtiiii 2 iiini. away from it. while 
I'l refer* to t\w av«-ra^> veliMMty taki»n for ttifTemnt 
• ll-laneen. a> Jiut evplaiii*^!, Tb*> iiifluene** of chaitan* 
ttf c«|Miclty aliil chtince in the lentrib 4»f the ^park wait 
Iiivettil)ni1e«l in the ra^e of zinc, ah*! tin* followlnic 
l.-tbl**>t exhibit the ri-^nltf. A^lliezinc line* are ^tiarp 
near tlte ikAv. tlie (\r*l of the above luvtbuda uf meaa- 
urvuieul cuuld be appUrtl. 

Tam I.— i«wrtff# Vttodif (Vd la mHftt!%*t$mi 
Zimt MoUtmUi. 
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Till- Ant >(rikiiii; rmiiH »i> lii^ iIciIum'iI fmm tlw (jtbln 
i« tit.' iinifiiriiily liiKhfr Vflwi-dy from tliit 

iliiuhU. Iliii- wa. M oiiliiiami »ith llmt limiiil vhrii 
.»!..» iif tIm. li»i!M of tllr Irifilfl in liM<iu>tiri'.) ; Uir hnvv 
ifrvrtNlliol lluit tti« too nr^l lliivi. of lliv trl)il.<t iiri> 
iilwny" iti^t>liu**'il hy the -ntije muiMUit, hihI the Ihtril I* 
M» luuch iiilXMtl up Villi iliL* air iiiit* In lit* iifiiedh'ir- 
lioiHl tlinl II ■.-■uilliil Ixt iiiCMurml. Il "ii" ihh- of llir 
iibji-ctiiuf (h« iuvnIiitHlioii to lii-lril. if |MjM>ili)e. <lilT<T- 
riiiMKof thin kiiKl, imichi l» «cciMinliil (or l»y 

Kii- tni-t tliot llMi ■i>olc<-»U". |>r<uliti-iiii; <lill«n-iit Uiinuf 
}hv Mini.* wiHTtniHi Kii*'*' not iie<M.'t»wtrily t li«> miikw iim**. 
We lH'Vi.rtli.>li^ lii*«it.1ftoii-<.'rilM. thehliiulkr A|>ii»r.'tit 
vfluvily ilftlv..*! frYiiii A 4V'^'* Ui tlii- rva^itii. Tlil» 
\itiv. ma liKN htfvii MMMilUHiPtl, i. onr roliiiiunmt of a 
iloublv liiir, mut tliv •loiil>li<t u not r>-uilt'nl un Iiw 
|>lioUii:rit(>li!> lakrii Willi III' liiovliitf nliii. »ar llie 

}M>Ii. wlMTf tliir htflil i^ Hiniiiir, iIih ...li^.- ol III.* Ii*«»t r^ 
rniiiillili' romiMMiriil 'if Ilie .loiil>l.'< wtml.l lie r«i>»i<l«T- 
v<l to Ih' til.* Ii'iwi r>'(nuii.'il>l<' •■>1k-<- of itit' iliiuliti-t : Iml 
iM-itr tliv cimii^r of ilio .luirk Ilii- llt.'l>t >• w«>ukrr, umI 
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the liDim onrinff to tiw nrntjoD^rtlM WtaMl* w» dm«n 

out townrd tiM! rioli^t, Th« momt {nt«Q*e purtinn of 
thi' HiiAgvi will h#>rr be thnt pnrt vhcrv tli« twu Mimi 
Ar*» tiii|Mtrpn<(f>i:l, niu) in wiiihiiiic to »M (h<i rnms wire uii 
th4> «>tltf«i ijf till* lin#', nhoiiUF h«> t^Miipti'il to vrl it on 
th« 4Mlt[«> of tt)« iiioMt rt'fraiiKlkklo <<oiii|toiiimt. Tlwnt w 
reason to bel^v«r that r)tU 1;* the caiim* of tho urrntrr 
it«(ltwliuu uf (lit? duutili* Hike, and the p>H»tritirftph« 
»tK>w wjiiM* *iu:ii« tlial If lUiB MHirou of crmr id elliuin- 
atvcl, the molccair f^^iviii^ oul the tluubk Dim* tuuveti 
inar0 ipiirkW ttuin thnt ipvinK risr to the trlplvl. W« 
r«««rv« thti (iftf^Uton nf thtii poiat until «« nave been 
*bl«« to apply (rn^tt'f iii*i*4'r*inn. 

CuiiipArtiifr Xh** i«|kKrk<> nhmiiii^l with Ulffrrrnt rniMU*- 
itiftt, it i(4 foiiiM that whiMi thi' i><pArk gmp i» »iim]| Xiwrt> 
Mfviiin It very ciirititiM iltiiilniition of wIikmiv an thti pa 
pnrilv iiicmtnt^ ; thh i« not vhal should har*> iHwn 
pectnt at Hntt Niirht, n» with the Urui^ nuiiitifr of >itr« 
wn iih<HiUl oi|>efi hitrher teiiiperntuivo, ttii<] thtrt-fore 
gTP«t«fr r<iU>citv of dtfTiiHioti. When llii^ vpark trxp Is 1 
cnn.. th4i 4(Zp(»n'mrntM do not rrreal lunrknl chan^v 
diiei Co cA|kac!ity. Whon t\ui anti i» innmix^lfrtill lurth«r 
the siuirkv Ix^MiiiHi vory irrivulAr anit ii(i«t<*A(ly, jumJ no 
certain oonclu*»nii(i ran b* ilrawn from nur mejvur^- 
laeiitii ; the uutul>f rtt iiia.rk«Hl with a«|ii^ry «r*»i»tMTMilly 
doubtful. When t^ix Jars art* umt. oractteally luvnltoal 
nuiut>rni iirtt obtained for all t>paraint: diBlanceif, but 
with NniAll ra[writy the centltueter K(iurk M*eiuii to tfive 
a lowt*r rt'Milt than in the two other rAM*«. Wbitn we 
shmild nut Ilk** At prmmnt to MMuidi-r thi« im an mtah- 
tlftlHH) re*>ult, th4* tAbU itorvM to nhow tliat thi> ni*nt|- 
rueter »|>ark atid th^* ))iichftf>t caiuirity uhp*! icivon clit* 
iiMMt (Xtiiiii»t«nt niiiub*i>. «.nd our t»x|»pfiiii*'ntM with 
other niel&lH were all ina«te under the»e ounditiohH. ei 
cept in the aam* of biKiuutli. where cleurer H|WH'tra were 
obtatnetl with ouI> two jar*. 

Ooinparinif different niet«lii withrAeh other, wo find 
In t\w hmt place that tbo»« hartntf «Hni»araliT«ly low 
Atomic welirhtJt. vii.. atuinuiuiii aiul uu^f1M>«iu^^ have 
hiKtier ti>olecnlAr rrlocitinn. With nui4n>*^t"Hn the 
luetal v^A|M>r In Rcatt^nNt about to nueh aii ^xt^nt that 
no iiienanreriH<ntN omiUI tit» mAtli^ but the averat-e 
veloeity of the alntiilitum iin>|t*uJt» wa* fouinl to l»e 
over three tlim*- t;re«4 a** tliAl of ilnc. the uuinbem 
Dot layinic any claim Ut aoouracy. Comparing zinc and 
rjiiiioiu in with each other, we obtain aliuot<t tdeutieal 
nniubem, both fur tlt« oorre«|iooilinK^duublet aud trip- 
letN. 

Bimnnth (rarit r»inarkabl« rMullN. In «pite of It* 
hlffb atomic weight w>ni<> of the linen are but littl^t dis- 
placed. IndlcAttnff an areratfe moternlAr velority of 1430 
iaeten<-«e^>nd. For other hnon th» Telocity faUfl 
down ti> that of tine and OAdmlMin. whil4> on« Mm 
(A - 37li8> hasaitill lnwer vet^^ity. 

We have iH>t obtained Mti-ifaclury re«ullfl with mer- 
cnrr ; the bent were thoM< in which iMileti u*ed were 
of ciiMT oreadmiuni, which were mvered with amulc&u. 
DlfTeroncM in nM>lrcular velooiticn were ubtaified for 
different MnM» but tho rmnlt here in not w certain am 
with btflointh. 

There i» obviously no iilronl« law oonnectlns lhe«e 
Velocitieti with the Htoml« welKht. 

l)r. K«lden*en wan 1h4 ihnMitch hitt refceairhe* to the 
eoncltulou that tlie nietallho tmrticlM after bHufr otMw 
torn off from the eledrotle*! by the diMrliartce louk no 
further part in ii, were thrown Irreioilarly Into the 
■pace Murroundini: the ehwtrudw quite independently 
of the electric cnrreuL Althuug^h in aoiue ca^rn. and 
ouperiAlly with mairneaium |)ole(i. there in some evHience 
that thu in iMU'tly true, we are led to take the follow 
Inff mollified vmw uf the matter. 

Th« Initial dicclinrffe nf the Jar takM pliuM thmaffh 
the Air ; It nnist do im bpcanjM* there U at tint no 
tuelaUn vA|»or pre^ont. The intenne )tt>At fi>hemt4Hl by 
the electrie current v-olatlli/^ the iiietaJ, writeJi then be- 
iciuii tti diffum* awAy from the l*oleA ; the iiubMHjueitt 
<]w;illat»onii of the diiiehariL;« take plaoe throuKh the 
RMitallic vApom and nut thrx»ui;h (he air. We Qnd eon 
flmiation of thi« vi«w lu aslrikiuK experiment which is 
ea»ih' re|Muited. If a ouil of wire \w itkM!rte<l in the 
•nark circuit of a Ijeydeii Jar, whidi mAV be chart;«Ml 
«itlfter hv A WmiNhUDit nuichme or an iudurtitm coll. 
tbaair lltie«i ih>A|>iM)ar alinoAt completely, the metallic 
lines alone reiiMlnluic ; the nltr<i^n line at 'MfM in the 
only one which tHM^ms to reuiAln with undHntntf>he<t 
vigor. AccurvliuK to our vMw we ohouli] extdain the 
eipertuient bv •>ayitii; tltat the ooil which adtU self-in- 
duction leugtiieiu duriitiuu of the dlacharire, and ' 
allowM time fnr the mulallic tiiolcculen to difTtue pro- i 
p«irty inUi tho iipark itap. A Kreat port of the energy 
of the current may then do iineful work by heating up 
th« wetAlhe inoleculen iiuteail of thoMt of air. Mr 
HetDsaleoh l« at prevent eiiirim«<3 InreMtifTatluK the 
ch^agm lu the metallic 8|M*otra which acoumpany the 
InMNTlJoci of velf-iuduction. 

TboBnt vpark pa»iu|; thruu4(h the air will f^ve rbe 
to a sound wave, which, durinfc tlie complete time of 
the dittcharfre, will onlv travel a few mtlllmetcni. We 
may therefore conititWr tliat the luaiu of luetallic 
Vftpon luditeiily set free in driven by Its nwn prwisure 
iBtotbe partial vacuum fnrnietl by the hnatiHl air. It 
wotild MHMU more correct to liken the prooeM to that of 
a ffiu under premure flowliiu Into a varuuin than to 
that of a pure Ihurmal dirfurioii. There Id not much 
dlfTerence lietween thene viewii. and we may take it that 
In our eipcrintent we have approximately lueojiurToil 
the velocity of sound In tlvc metallic vit|KjnL This 

fives a relation lH*tw«M>n their temperature and densitv. 
f we iiecteet the dlfferenoea In tb« rataa of iipe«iA« 
beat, weUud approximately— 

V = 90 

wlMTe T in the ahsnhile temperature, and f> the vapor 
deuHity referretl u> hydrotcen- Thus for i>adrolam the 
aver&ice mutecular veloeltv found was and e>ul>«tl- 
luting #1 = M we obtain = 2700. which Heems a puwi- 
ble value. Hence we conclude that the molecule of 
caiiinium in the sfiark cannot have a miuH which Is 
much Knmllnr than that direelly deterrainod near the 
bolllnfT j>o)nt of the metal. 

Ill eiuicluiiion wt< have also taken some pbolo^aphs 
In which tln'^rtllt wti« directly ft>ouitet^l on the sensitive 
film without the inter|Mieitiuii of the film. Tlie ph'tlo- 
graphs show a straight luitiife of the !ilit followe^l by a 
nutntM<r <»f curved bands extending; fruiu tiotli |Hilc<s 
Into the spark Rap 

The Mrnlicht iinafre we etmsidcr to be the initial dia 
chariee thmuifh «ir creating sufDcient heat to All tlie 
•pace with vapor Ihrouifb which ttw oecillating di* 



chance may then pAM. tkur ex|>eriments |>oint to tl»e 
fiu't that the pertndic time was rather too small In our 
eX|H>riinent« to ^ive the t>eMt results. The luetallic 
tmdr-cule before It baa hul lime to reach through a 
ftufllcteut distance wun (toMlbly afTected in Its motion 
by the HubiNM]ueiit owciltatton. We bofiv Xo reiixnly 
this defect by introducing still higher ca|Hiciti«» than 
thotfe ustf>d. Our rx|HTiuutnts allow us to lo^*^ the fol- 
lowing Approximate numrric^l data. The air rendered 
himlnnuit by the first dlscharvH remaiiiA luminous for a 
time of about 5 X 10''' eeetondn. the metallic VA|M»ni then 
beyrin to diffuse and rewcb tlie center of the s[Mrk (the 
tfAp beiug 1 cm. lon(r> in a lime which, in the cam of 
cadmiutu. was aIjouI fl X 10-* s<ecijnds. Tlte |>erlo«lle 
lime of the <»cillatHm» with our six jars and a circuit 
tiossensifii; as little self imluetion aa [KJMtble waa abtHlt 
'£ y !(>-* seetmds. The metallic va|Hirs remain lumin- 
uus in the center of (he spark for a longer iteriot-l than 
nnar tlut pnlen. The durattoii <if the time during 
which some lumliMxsity can be trao(*d with a discharge 
from iU Leydeu Jam is about 15 x ID * •ooontU 



THE DIS1NPI£CTM»N OF KnoMS BY MEA.NS 
UP FOHUIC ALDKHYDE. 

Ws bave already dencrilied some aiiparatUN that |i4*r> 
niit nf difTitsing small quAntlthts of formic aldehyde 
through Uko atuio«plMre of a ruum 90 aa to effect the 




ArPARATtS POK DIHINPKtrriNtl ROOMS. 

deotloHuitlnn of it and the snppre«sto>n of tobarc. 
»iuoke, as well AS the retatlve sterlhuition of the atr. 



The Kiuall laiupn ilevlsed for thin pnriio^ 
much fonuol tiMt it k* pmdent n«d to allow them Ut 
ojierate too lunif. The month beooined ilry. aud It Is 
(treferabte to iiiAnufacture iIh* icns upou plallntim 
s|M>tige at quitfi iihort (leriodH. 

The <|uantily of fi^nunl. however, produced by the 
transfarmation of melliylic alcohol is absctlutely ina<le- 
quate really to disinfect a hmmd that tias been con- 
taminated through An in(e<ctinus diseaM*, such as 
dlphthena, cholera, siuallnnx. scarh^t fever, etc M. 
ijnaKy>. the inventor of tne aiitl^epttc lamp which 
l>ear hlv name, hait Just devlse<l a formic Aldebvde 
treiierator of great |Hiwer and siuall bulk, which is 
based u|K>n the um* of triuxymethylene. a cvm|M>und 
that disw)ciatet) Itself under the actiiMi of beat and fur 
nisbcs furmie aldehyde. 

Triozymetbytene u a compound of three partjiof for- 
mic aldehyde Jkt'iliOi, and it wan hut iiAtunil to think 
nf dissociatiiie It into Alilehyile t'HtO ; ttut no one lui«l 
a« yet succMHltKl in doing iUIji prHi*tlOHllv l>ecause it 
«A* neoeewiry to reach the teiufterature of dtseociatioii 
with a »itup)e apimratU'* anil Ut prevent lite ignilion of 
the gasee prixlnoed. M. 1juaiK^> ha« found a solution 
of the tiuestiou in his " ttiswyrialnr,'" which consiste of 
thrive eleiuenLi : <1| of a builer , |2) of Asupp^-irt; and 
i'St of a snorec of heat (an ak*«>hol liiirp>. The first ele- 
ment alone nemls to lie d4'>crltM>(|, «lnoe the two olhefB 
are known Ui everjr ont*. 

The kioiU'r, which is of oupiier aikI cylindrical in 
form, U provtd««l with an a|>erlure closed by a servw 
plug and tliwigtieit to |>eriiiit of the inlrMluclion nf the 
triuxymelhvleiie. lu the center there is a chimney i|e- 
sig-ntxl to serve aa a |)>atMu,'v> for the beat prrHluced t»y 
the himp. In the up[»er |»Jirt <*( this chimney tlM>re nr*- 
two apiirtitres facing one another through which tlir- 

frii* prriduciM by tlie diH'xmiixM'ltlrin of the trinxynielhy- 
«ne eeCApes in incAsnre as It i* formed. The two jets 
of gaA. U|ioii their eitf from the tidier, meet in the cen 
tral chlriiney, mix with the hot giisev from the saunre 
uf heat tfroiti which they are separated by wire gauui 
iu order to prevent their igitilioni, and (liiAliy Ihecome 
disKiciated aud completely mnvertiNl int4> foriuM alde- 
hyde. 

At the bottom of the boiler there is a layer of fusible 
metal uf uliglit thieklievs. When the lamp is lighte«l. 
the metal becKiine!* litpiid anil remains constantly at 
the Mine teuiiierature during the entire tinw of the 
o|»erAtiun. TIm* trioxy methylene crmtained in the 
boiler, which is in contact with the merAl In a state of 
fusion, is dtHVtmpoee^l under the liinuence of tlt« uni- 
form tenii^rature and converted into gi4K 

In orxter to disinfect a rtMjin tlwrn-Mi^rhly. the hitter b 
i*>miptetely emptieit. and no one is alioweil to enter it. 
All cn-vice^ are clo>ed by |Mu>tiiig pniier over tlw jntnts 
uf IIm! diKirs winilows, etc.. lutt) the lamp rif tlM' df»^* 
s4>ciator Is lightctl. Previunsly to this, the cubage of 
the mom should have been deteriiiliievl, An*! two 
griinimes of trioxymethvlcne to the cubic meter slnxihl 
have l>pen put into the hdller. P<»r a dlHlnfevtiod U*\ 
lowing a Tery eiiittagiiMiM dtK-awe. It Is well to use four 
grammes i»er cubic iiM'ter. The dmtr of the ntoiu 
stmuld be clo*H*i|. too. with r>tri|w of p>a)H*r iMi>«ted uver 
the Joint*, ami the apparatus should be li-ft iu place 
for twenty fntir )H>urs. 

The operation must be the Kiime if it l« desired to de 
stroy moth« in cloM-ta, and, a» a general thing, all nox- 



ioiu ineeeU Tbf dUnlMloD to anally complele. aud 
is perfonned quite eeonowleally. Bliice M grHBuiM 14 
formic Aldehyde ar** <»btaliiet| fnuu lUOuf trKixyiiiHki. 
lene. The tllMsiclator contains \W) graiiiiui** uf trkixy- 
ineth) telle, and ih but !7 oeutiiuelem in lietglit, Tlif 
chemical costs about four fraucv i^er llMl graiuBM. h 
is, therefore. |Mm>ib[e to disinfect a room nqiie c^pjy 

By reason (h its iitoclerate sixe an«l tike lAni;n luoqat 
of sterilizing giu tliat it produces, tike apparai^iB 
deetiikctl to rentier gr«iAt services. 

For tike above part leu lara and (he iUastnukni «« 
are indebted to La .Na(ur«. 

HTMAN HAIR INDlHTRY IN KR.\XCR 

AiV(>R[>I\(i (o n*Otfiit re]>orl* of the reprnvntAtjir* 
of the L'nited Htutee irttverniiieut iu Prance, tliemi. 
I ral deiMirtiueula of Corn^ir, t-'reuse, t 'her. Alliw 
Haute Vieniie. and Dordogue are frequently vieit«ii 
hair merchants having orders [or human hair frDimlui 
(.'nitevt States. The dealers in this article tnv tliu 
th« liihabltanth ntu^t be very |MKir tt* |>eriull lliw prk 
to sell their hair, then there must kw a siifUcictit ivis. 
ty in quahtvaiid »>ha«le to meet the rvipiirvmeotattf lbs 
market, and thirdly, there must be a recogn ized 
wliere tlkiMe miutring to sell their hair can liiul tn^vfk' 
All these cimdirions aiv met in like above fueutloohltjp. 
|]«.rtment«. The sod b poi>r. sluny. and hard tu cdIil- 
vate; tikcse low mountains might ainktwt be caltfUilir 
foothills <»f the \\\WL Thev are for the iiiosc [mrt hue. 
or c<»vere«l with heather, Affording pastnrv for guatsuij 
iilieeii. Alliiotit all the men are inibMui*. stoiiecatlffk, 
and uuilden. They leave their himtes hi the >(«u« 
for different |iarl!> Kratice to work At their trAiSts, 
returning when employment is 110 longer olHainaUe. 
The women and girls kkok after ttie fnrui aud teiitl the 
cattle. goatA, and sheep. Their income is vttty suuM, 
And in ordi^rto kniya new dn-wor prtivideseoiehilury, 
the girl* consent to s«-ll all but the front part of cImv 
liatr. A^-hauked and huiitillAttHl by this Hd, bdvevvr, 
Ihev alwnyf* wrar a c«ilffe or hnixlkcrchlef to com 
Ihrir shorn heaits. During the fair «>f Ht. liMipud 
the fair that ie held on the lii^t Thurt^day of Atit,ii«l 
each year, thenp are regular iiiei'ting placet when rltf 
seller aiul buyer make (heir Ijarguins. The Avirnft- 
price fcir a full, long hr«d of hair is about but m 
exceptionally fine growth will liring2&s. ThM* •nun 
are couiited' u|^>n in the annual income of apeiioiil 
fAinlty 

Tike luili^hlpt»eil(o New York p*"*^ through tbeliwiili 
uf cimimiMtun hou*«^ in PAris. Their iigent>« make the 
purehaees In the proviures. (he ijayiueiiti being ofl«a 
mA4lepAr1 iumoiieynnd pari in dry gtH^ts. Thereat 
difference of 1 to 1<lbelwn«n the tiiiyingaud selUngphnr 
of the hair. To uuikr> up h>ts <d hair, the darker »badf« 
of the French Are mixed with blontl and light hair fmiu 
(^ertiwny and Kwitr^riAnd. A few oiinci>f. of wlui^ U 
often put In a biinrh I'f cheap stufT. to make ttsell la 
many invlances the French and (iertiian bayen ex- 
change. Ml as l4» hupply the tiiarkets 4>f tlu («o 
eountrii'*. This Industry t« liHTeBstng anouaU^, uul 
the nmliabilities arr that it will be more extensive ia 
the future than at prvwent.— Journal 4ii thc^ifftvof 
Art*. 

DEVICE FOR EMITYINU BOTTLE& 

TlIK a|iftAratu« re(»mk«ite4l in the accuuipftiijitie 
figure, fn>m 1^ Vie Sclent itiqut*. is destgiMsl for Itv 
tise> of lovers of fine wines, w1h> rightly object ti» drink 
Uig such Iwrernges After they have twvn midemi tor 
bid through shaking the lK»ttle In which they are mii- 
talne«|, 

After till- tkottle ban l>et^u carefully uni*ork^ anil iu 
neck has Ijeeii wliieil. the cork is reiiiserlefl luueely sitd 
the neck is parsed lhro4igh the ring. a« »li(iwn in tt<> 
figure, cure being taken that the tntveler whirli 
uh>nff the cikI shall abut against tlw boltoiu t<f 1>e 
bttttle. 

The cork is then gently reiikovetl and the wineglws 
Is a1Iow*i1 lu touch tlie lieek of the Itotile, since. »iit( 
uut thi« prt:-c-AUtlon, ituiuv of the liquor lutght fall a|Ha 
the table duth, 

After tlieghiMl ban beeu filled, thu bottle to geuUr 




OEVICE FOR BMPTYKXti W)TTLB& 

ratse^l by pu»hifig it upward with the rfm. If thcH"' 
uptJU wl'itch the apparatus pivote i» lw»tiff. Ihescre* 
io the m^nter i* lotksemtd ; aud If the contrary » 
ciue, the screw is tightene<t 



OeaittI Oeaera) (loiHliiough, <if Slmnghtu. slridtt:^ 
recommends an Atiiericnnf'hinwie exhibit inn il»^"V"J' 
hai. Ilesats that practieallv all foreign tra-le wif" 
the middleand nnrth of China* g<tes through Shiiiign*'- 
and ttiat an exhibition held therw will reach the trauc 
of Yang tsc valley and the north. 
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la BUaislaii oil la hr\n\; a f^iod l](^lLl ummI for in* 
tviQdfwwiit Ig^titiusT- Tlu; i£u» u tiM^l itt a |>iiMitar« of 
from I I ioeb to I'Slneb. Wluw r7c-uk>ir> fi t^t p^r \wm 
in iitM^il. tbr Wfikbacb BMtIi W^v*-* mi's mudlM «t 
flrt<t. e<'i cnndleM ftft«r 110 lMMin^4M'4 Hlt* r .v*! tuHin. 
The f»ll III llcfhtiiiff pow^r Id ooin|iHmilvt'iy olow with 
uil Kiu, aufJ th« lUAMtlfN nr^ not himoIi wttrti bjrllfllit- 
iiiK iliL* Kmt. f<<r tilt* klikil of uil iet%H in not il» elpluiiive 
njt if iHMiI ir.vi, Th-:* tmiij'lT— nfc fi'Uir! iii-I fn'in ■l'>t 
til tf(K] hoiir^ 

wrvlottfibie comlttloti ut « ^1»^t nf u^-iuf 'i*<Jftinl 
will, accvriliti^ til re|>>rl, fuvh Ti t- Kti_'i i- t r-inu; Nt-w-^, 
ti-i>**iii«il to {l.ivif*::ilM'>ij Mun-ti 1. Tlu- wt>rk 

■wiL* cloiif by Ihv I >rii ui i;i< Citiial aiitl Water 

1 'r<ti:pniiv, tin- ftr4*wiit i •■»»ii^'r-. c-f tlvc clmrtiT. It i% '^2 
iiiiJi'at v,-Lc|i ^^l^^il•iput f»»r vi'ii'-i'l»« drAWlliiC 

II' fl»i'l. U i'ti|ilit>CtA ('llMHit|iKikt> ItikVUllli AIIm'|I1;i|-|*- 

SiiiiiJil, .'iiiil i*Tm(x1»» aecv** ti>ft>Miiit 'J.rHH> milr^ uf rtvcr 
aiiO tutyou iiiivli;ii(i(Mi In ibc* Curoliufv-i. Tli<< ori;:niat 
ca-UAl e(iiuf»let4^tJ in ami eusl $ -^liivf 

labor b^iuK u^<•d in ila nriii^triu'lion. It wii» IxiiLt b> 
thv Htalp uf Virginia uikI t)i«t national Kiivi>'riiiiiriil, 
vmeh brarint; batf of thr itxpon^*' 

Th« '^tank*' typ*> of ubip, wp nr<> reinln<l»*il by a Hvr- 
man rontonjiKvrary. Hai*i Tbe Shit>|'*"fcf Wurlil. »•» iinw 
rt>pr«>M>nt^i.l hv 1(«) ve^M-K hiivini: 4411. 0,'4 trn««" rvj^ihtt-r 
<hI toiiUAc:?. Pixiin rhe bhiu*? Boun-r we ^itlier tbitt the 
tint lank Htvaiuer, tlie " <<Uk'kjiHf." «|>tH-JtnHl iu < irtr^!** 
iilanJ« Harbor iu July. IvtS. the- Ivim* haw r^;>i<.llv itj 
crirasiHl in favor. Of ttu* Is*' ti'v»<-N r<'fi*rrr«l to. no lr>K 
than lO, of '.'10, .X tuns, urr Kh;;li»h owfii>l . <i*Tni*Tiy 
roiuinjr iii*<^!j:h5. vriin 'Ji ».iii*h v*'v*t^U, a(r>frtvAtHnf ^ifV, ] ] 
tonii ; IlntlaiHl tittr«l. with l» vt*>w[*. f>f :i7.TU tmiH : 
RcmitUi fourth, vitb 30 v<««tflK of Mi,r,T-\ rnn» : athl 
Aiuenra Hftb. witb 111 vtmelfi. an*l 1ti.9<^7 lotih, 

After tarlaff Imcd loft for luorc (ban 6ft v yram t)i« 
MTMr mon» «f fbt llBiCIIUOtv aiMl Obio RailrtMiL, Ui«l 
to B*IU»or« Jol]r4, IBiBL wak nvurrrrtnl iluriitir An* 
glHtof hul year. On tbr •rvrtitiirth birthday of tUm 
Mad, iMt •uminnr, a »i^areh wn.t Hif^titiitvd and upTenU 
•arv«7« ««r« nmcW b«(<»ra tlw i^xatk location of ttw rvll« 
WM found. It WW noftllf (MiDd oo the old luaUi line, 
bf tw<«D ir«kunk GIm JMwKlDa and SwranV FftUs. 
barted aboQisIx M Mow thtMiftMW of tte grouod. 
It WM Jd ft mod stMr of prcMratlMk tlM iBMnptkm^ 
MBirpMMtlt laUibelirMd llnttilft ttdMq^n.l 
roitlii^ ploooaiul placed upon mntm uiafblu boM And 
Btirtaoanted by u inarblif tibaft. 

PiolorM of two Hit. r«-*lii.(c Hultiinor*- and Ohio l<jill 
mad buiblingv U&vin kM^>n r(>f«rot|iir»^l in u r*yN>nt l>t!>ii»< 
of an lUii*trnte<l inatfAXlitH <)it>.- >•> rbf bnutbriu ttC 
Fredeilek. Md., wbieb ban bevn tiwd '•iiM-f Itttll niK n 
frvl^bt i4(Htluii ntidwbicb {m pIMI dr-\i>tt-«l to lUiii i>ur- 
puMt. Ill (be lltll** v(i)>i)|a of ibe biiildini: u bt-ll lujff 
Duutf which wua almuy^ ruitt; on the nrrivnl of traiuK 
froui Balliiiiure whi'U bor-'*'* w-iti* tlir nnitiv>* |M>wrr<>f 
the railroad. The o(h«-r t un jn;,,' i* thr ».tfttinn at 
Moant riArr. llaltiiQari'. .-^im, ic u notl^i n> U'iitK th*' 
lo^^Atton of th<> flrit tttlivrai^ otfiop in tlw worUI, lr 
wii* from tbu baJJdlMtlMt Vni, HonoMBt btoevl^ 
brutal iu*'H*iH««> in ISM to hh Mvoidi in Wuhlmton, 
40 milvb away. 

Tb« Railroad iJai'-tf:*-, in iIh yt'urly »tuli^ticii of (hc 
outpul of lucomottvt^H ah<l eurv mi><< that ui tlir Initl 
yrar all Ihi^ contntrtini; litrotikoiive iitui)>5 in th«- I'nitt'd 
KlAtPK outxidc of the niilrond shopn (-ou^trin'ird 
b^coiiin! I v»>» , ii« o^^alitsi 1,:;M in iMtT. Tli.*- t-* nu ui- 
cn-H**' "f I tr uiiLi.isr • [n r <-riit. Tli .^ Ii.i'ti'u^- ■ -i .inf- 
witbiti TI nf rt'iirf-^'iitm].: iIm ii-r...! (,iji|,iir ..• i*---! ..;ti! 
i»t irr**t*''" '•>■ rh^u tit.' nn-r-'ii-' >-\ I -i*:. owr IM^-L 
which iiicnwe *JV- tfl" iirir*-! -in ■•' .^■«T, Tin- ti'f.ll 
output of (Mr- wil: ^iir^n-^.\U- l'.-- whirli W.^iH* 
arc frci(:hl. iJltlt p.-v*-r-iJs--.-r, in I l.-'Mi rirf-»-i ciir-!. of 
theur IJMKI w.ro r:>r rxr.iTl. Th-- V'-,ir n ii-^ Ui. t 
fortbnrArbuiliiiru'iiKUi.>cry *ii.i''- l-i"' '.hi' r^-riT'l ItthIx 
bijr yt'ftf, wii.Ti :li.- lotui ti.iiiili* r i4 ttt ^itjn ttwl ii.,»M'n 
i nr- i<\iUt l.y '-<>i:tr.-*i-i. iif Jlriiiit w*» liKt tHH>, 

Aaoffi-i^tal tiihlt.' n-^r-n^ h ruHipili'd to ^bon tht> antouni 
and m«*thc«U ni'j licir i- i-i ot mmt-r in tbt- tit'riuitu 
pinpir* in viiri-nj» iiKl'-i''r rif-, iurludinK (••KutinTi't- atnl 
traffin, Kt^rticullurK and stock brvrUiiij;, cive* tbr L'nkii'l 
total a«) H.'Ul.lM bono povflr, pmnriid fnuu ibr- r >! 
luwIriK dilfWMt OTIIW; 

Wind 1«.:»'14 

Watrr «..M . dtU.tm.'i 

Stmiu «;7iri.o;H 

ttaii... ••«••• 08,fim 

PcftroIfUDU .,...««... 7.S4tf 

BenziitP, guaoliM^olft 3.501 

Hot air \.tm 

Coippi WM Bd air. U. 162 



tl.KtlTltirAL \<iTKS, 

Tho telaplieM b vi?T> .'xd-tisivi-ly adupttnl in Japan. 
Kxcliaii|{Mi uow exifft at T*>k> i.>. i-»*aita. Kobe. Vokoha 
niannd Kioto, ilmt ut Tokyo kiaviii|C itu I«m tluui4,fiAX> 
t»ub»crlb»^re; K\i-hjinKi-> ani iihMtljr to ba Mtnbllilu^l 
ul NaKoya atnl l(:Lkiiii. wliiU jHtveral nMrv aro pr&- 
JmiCchJ. Aocordinfc to TIh> Ivlwtrimn. a taut dlitance 
ifne culUwctH TuKyo and Kobn, a d ittaiKMI of S3l ntle*. 
th** line couiMuinlr^linur at (httriiti^lUtte polnta Willi 
Vokoiiuniii. .NiiiTio* KitL' nod ^'-;iku. 

roiniiH^nt piirt tn thf 



S-;lonco pliy* ' i I'Tc or t'**f 

III- il-t 1.1 l.i.s.n. Mt ti..tnv. "Th.- 

Ix.tti —.-111 (I !iii.i wr.,-|t fir l.-iV.. Or. 

to Ell.- ,-i;.|M-,,';ii,r.- |.| V.-ri- ..' , I 

viili-ii* i,t I he ;;,-)alt-''r -.(-1 uU..»^(* -lr 
Willi biiti-lrr-ds of inniuli* itirjiml-- 
nH>w ii d|«po.\r> that tin' <I<'*'trip 



1';»ri>^i;t.ii iuiji(>r»', 
■ K . I- n ruloiiiti>« 

Airi'-rii-.tM vmulf- 

ti; l.itii(>- And 



n'tk^ of j-i own on t hi* Magf*. In A lUav uow ruunint; 
Ml Parih th.* tN.tn.NluiuBaiwnOar w ai tm bonidalnan 

aiilojouliil*'. tiro'h Totha«a>OflBOOlOf ibOMldktBOP.— 

In MiM rrrrnt experimrnta €m inoirnet kImI it wa» 

' found thitt tim inti^tKtty f>f riutiduaj iDaicti^tiiun of 
; ihirtv |!ivi' hp. t-ijin u*«, trht.st in thu form of bar», rjirln! 
fiv>iii V*'-'" Ti I Titin i;iiNxk»'- i|iiii>M p<»r Miiiari" nt>i(iini*'t»'i'i, 
tn tlu' i i\»>t' of ibtrttM ii -pfciinvit^ t«?*<t>'it In tin* form of 
rl".«.'.| rinu"' lli»* ini>-n-^lly v-uHr-d frmu to JiMKi 

tranr-fw. A^Miitniti;: ari iuU-n-iily of 7i«i for ii circuit 
htirb ;t» )?« ttiil "-f in?:v'nf*f<.v th»- m-ctiou of nlvv] Ui pro 
ilup'- : In* --urii • ilin Uii-t ^li jibotit t birtr<*n t itn<'> ^.Tvat' 
t*r 1 1 Jii!i i: ti 1 1 : If 111 ■ i' I T' ijniu:nr-t wiTf u**sl, or inor** 
th--iii I u ■ > \iii.> - 1 iiir : thiui in the caM< ol a wruugbr 
)ron t>Ji>rtroiii.-^',;ii4>r Aitn-rn^ut E)«CtrleMMI> 

Th* Etactrtc \ * torl«> i '.iin|»Anv, of New Tofk oltj, i" 
iirnatiirinif to plar,' ..t>|- i^ for l)u* con«irootlOB Of 900 
inorv mItK ^avi T) *' KU-crriiMl Kt-vii'M. ThCTV tfO to 
\jv 35 uf tlH*<>r)linary omiih^ pu(l«<ra. 7i baOMHl oaba«. 
50 full-rX(««non bruUfrlsau*. M4iCliij{ fi^iir |*en«oriik vnt*h, 
and 80 thiT«'<|aarter czlrniiion braaxbaiun, acooninio 
dakiiiir thmi twnaMia ancb. Uw laiit two beinj; tiru 
styl«aof vvhiriM. All arv to kw doJiveml by.fun« 1, 
A ovw boildliiff Ml Korty-Mwtnd Ktntvt. mmr Tbtrd 
AvMiucv !■ to b« umhI ix* a oouptruetloa and rvpair 
abojphaadAohanriniKvtatloii la to bo hmiH downtown 
anddnthir od tio out aido, tha 
mo T«litelM from «ai»b ttntton. 



Blaotrlolty «m antoyod In a>ttt «■lobll«hut«nt^ 
ta tbo BlnlaK Md non lndittrr« nboat ono-tblnl of 
nn lirtal awninntfc or j^*^ ^num iwwtr, aoed ; lu 



tiio nBonaflaotoro of tood atolh. M.fTt: In th^tpitil 

Indnstrr, S14,QM ; In tbeniacbliM! Industry, 1**U'. TUT ; and 
ill th» riMituic&l indUHlry, Si^UVi. 

**Tha UaMataoa rDn!Uim<wl for ftii\iiitc piiri o*«* liv 
the bla»c furnar** in tli.' I rnt. d M,kt<- m i-^Ht m rlif 
prxKlui*tion of ».fUiy.*W(> Tmiiv ^I pit^ r- il uoountfil 

U»4,a47,0t*i (rrowtunt*." «i'i*«irillni: to Tht* HoII. tIi. nf th.- 
Item and Slwl Awociation, "of whw-h ;i.»W^.(liI#> r iu- 
want roiiMimvd by the bltuiufcnori^ oiu) and cukf fur- 1 
tUkCt* in the production of H.-l^LtUrS loiix of pit* iron : 
fiM«STl tons by the aiitbrutiite and iuix«*d tLtjtlirorili-^ 
nnd Ouke f urnOinfM in ttie production of ^Aii.lll Um:*, and 
41,741 toDA by thp charroal fnrnar«^ in tin* |irii«lu4>iion 
of nun toiLA. Thf* av«>rA^conNnni)<tio(i of hm^um** , 
for ttaa Vbole oountry iter ton of pic iron prodtieeil in 
niTwwnUtUaoverlrMol a too. Th«* tnr^l <)iitiiiiiiy 
of Hiatlono afaallatfy aoB— wd in 1808 in iirt> (iruduc 
tkmof 11.1TBv984 tons of pCv iron waa ''><>^ <>i 

Whieh ?ttk?SA tona van* ma«oinod fas pRMluviiitf 
ITS loos of pitf Iron inail*^ with antbracfta and luixisl 
aatlmoKe ck%\ and n>ke . 4.9QS»90O tooa wora cMunui' 
•d in iifoflucin»; 101978^011 tooaof piirlfon nrndo «rttb 
Wtaniinouri chmI and ook% oud 47Jm toiu w«ro oon- 
aooMd iit pnxlafling M,ni tOBi of piff tnm mado wtib 
obATOoal. Tha ovftotfa cooBQuipilon «>f lfiiM*ftoiio for 
tllOWfac4»«OOntT7PVKaoof \>i^ irrm tuud- in llA8 Ma 
olMit tho una «a In IMV, tbe fl«run» bcin^ 0 44S or » 
to», dr nbMM •■M of n too oKww tbaa in let:.'' 



to opaimlo 



Tn* ftdlr-wi'nj; i- :i In? of i»l.-%fiti in whifb lO.nM vnltx 
I'Vi-r liP II--:, ;.'ivi-ii in tlit- Kli-r. Tr»-li. At 
Itunaiif!-i'iii]iH'«'ti :lu- v-ijt i;^'*,' i> ]o,o ,^n,ii tin- tiuliini**' 
2<i kil'iiiii^it rs : iif Kii-lnl'^rl <«r lU'tih.'ru liin |irtiir»>r !>. 
jilioui I'.' iHiit volt- ; in l-'riun*^' th*' |iljiiit nt AriJb'r.'H 
i))>it')4 lii..">*i't volt*, tht lii^tiior-t- hflnj; ".M kllornettT*.. Minllut 
l-ivn v r.;.iH" vnlt> iukI J'i kiIoiti»'it'r> : in Swirz-rliitHl, 
at 1 'i.iiili"' *».«rn.i. U,^t^Kl viiltn. :»ii niid kilotiH't«'ri« ; 
tn M'lntiiori III. l'i.i»>i \ oil - un. ! tV> kiloni'-i-'r--' ; in < anndiL, 
MI- Tr»-i(f". lo.inxi vi.IIh .^nd kiJouii-'iT» , ut TIitm- 
Uiv«*r-. ri.iHM) voi(» rtt .'T kilotm-tcr*; riuiinbly Moiiiri*^!. 
I2,<MM) volt* ntid kil'iineci'f* ; in Italy, ut Pndfriio, 
ililun, 14 votts and <VA kilotiH-rcr* . "in tli.t ('nlteil 
StaUr:*, Jit S.-»ii Antonio, volts t%t '.M kllotMMt»'r*i ; 

St,,-Ui-.ri. in (MHi v. It* iiT III kilitnn-r.-r- : Sutr l.iik"- Titv, 
lo,t.i»i vuir. jiN-l -JJ ki.i il.i.t. I 1.1, - II'. ui.i- 1.;... 

II.iMi Vol:* and .w kLloint tt-rv , I- r.->no, D.twt vo|t^* hihI 
j(i k>loinMf*-i> : Mint' l>4ik*^^. U.t)«ll> Toltd aod CB kilo- 

nift^r- . liHkt'f-n.-i.i. n.vm volu ni SO ktloMoran; 
)Jitiiir'a|M.|jh,. I'j.iNN* viut. : ttud M«elianleaTttle>SebM>ee- 

la.l> , I'.MMHj volih and IJl* kiloMwrf r». 
ICeatTB. Siemeiu and lljiUko luivr.l>ri i i i..;. i i; ;t 

Io[|^» MTU'* nf UirilMirrliiflsr* H,i V« Tll-- l!irr ; ; Liilj, Ujii .)( 

It..' .■hM'triiviJ ri-siM.iri'-r .,1 :li. )r . mi,. ■.icfkiiir:i and of 
nnMi t'mplo>i'il Ml rlu >-i.i:.ir fiii-r.ny -.i' " oi I ,^r»*l*li«n. 
«!)»■/»' rt'rt'nr f,-»i!ii .■i..--! nr-on' II i>..t freia ii'W-pr^'Murt; 
.-slf''t I iiif I - 1 1 - k". If 11 j i| .r.^f- • l)«t tbrr*" In aljifolutely 
nitl! ;i.;_- ilti'in:-' nlnHit -It" .-rsi«tHne«? of tbt iM^ly. 
M..-'i-- 1 r-t.i'-ti I Tn ri, iKvri. M" :i;imI of tin- ni-n in the 
1 „' ir • lU'' . I s I ,vri-.l fr. ■Ill ^i 1. 1 m o!' ii: - 'it- i.t'.ir- 
iji;.' tr-iLi II. r Iia'I I 1" r.,rth, ftn.- iijr-i .n m..'-; I'.iM' 
Wsiinri/ -.hr •.T.j..U*-u t.lH).':t ^■ll^^nu,lrll V ■»*'Mrn liv*f.T- 
uiiMi M f kill '11 tho rr»i)ttatii'r viinni (mni 14 'Mm in 
ov.-r t I" < mIiiiix, In tht' cviif - irnr iiti; ronin llir r» ■iht- 
.^i..-.-. l.i> l.r:-.»..ri> l.TTXl and !t'MI Mt.ili' Ih tin- 

I, now, f-,.iii r..i ..Mil-. I hi. nijtti ill rhr re- 

inir -liM|i, .i||> I. - 1 tn nil ri.-rt' hf|.«!W. 

s| r t »- 1 Ml- ; r> 'lunii I'M'JIMi hSjuip. the rt-l ii :i i i; il'-r v .ix>'- 
iri_' fnrij l,'*»i li. T,i»»i .\llof these uieifnr**iu(*ntM go 
l'i-l:,--/» tj:,( 1. 1,.- T.--.:rl .in :'r uf IIil- liuinnti b'i(]v i-. an 
absi I'ii t -Iv' Ill•r•Iln;lli^'■|t--i^ .-i | iri-r-:*'!!}!!- iiist! ozi*' iluU rlec^ 
trieian.t ivduiil 'il.' wril t'l iiv..|.l ni tnr futur*'. 



In July, li!i*i, thti 1 1, trr N.'w - 
iJnc'k <.\nn|itfiiiy ri<n,^,:,-T.-i\ uii.'tt i 
e-I.H'rnraily opemr.' i j h - r ii in 
ni*k jib t*. t-r!t':il'.- i<t Imviuj; itn 



.'ii).iH:H-liiit:,>iiiU Dry 
j*-rlinf'^'- The- lartrest 
;i- .M_.fM_ The tier 
uitlcr <Ti I rniwl or 



IriW.'Tfi|. I |ji|- u'n 



MTf.i.. :il V 
mIj afi'iril 



1 u' ni the bolMtiiii; bliw'.v-^. wliii h de 
t rmr. thif* vtid, n movement not ■nily of 
'.hr- 1'. i.tcr ^(f the dfmrU, liiir aIm. td 
r I. Ml tTiiiii thi- rrnr.-r Wrh :hr miter 
. Us liovi-: 



•Mil--' 

hiKM. - 
lUe ri- 
in d: ;i I 
w 1 1 



I'"- 



i.f til. 



mI .if -h.- Jll". II. Us liovi-: |,M,|r|,,:, l|..HMtn|.' f'liH.-k* 

l-'t I n'k. deMTiiM* I be eifcutiifer- 1 
'li-^iut-ler ; with the Jib in its i 
liii.H'kr, on rotation, dewnbe 
r..r"ri> -' ■! Mijiirhrr eoneriilric eirrl^ **9 f<tf! I 
I' r. I p.-riiiii'.' the ilrrfM'k li.- -ir^Tiitr i»u I 
I', itu' ai."' 'vji'T" itilin till' eirrl'- nti;; v. Ih.m- 
niatuitiiiti und inutnuuHt diaiin'-tr'rK ari' 'JOiT i<M>c jiinl ^^'^ 
fe*»t. rt-'pt'etivtOy. Tb<' iiuixinjiiin h<Jid of l.'ii) fui* c-ti: 
Ih' lii«itd:t>d onJy wltbln n rliii; u'h<Me niaxininiu uti ! 
itilnliniiiii diiitiicters are ! (7 iind ft-t*t r*'*|»ee|]VL']y. 
but weiiriil^ up ti> 7>i loim may be hanilled (broui^huut 
ihi' riit iri' lir^ld of o|M'raCion, Tin? feature <>f vjuryinc 
tlie r.kdii n\ wluch tin' hoi<tin(; bloek« can operate 
eoh'-i miifx a nh>«t lni|Htrtant dlfrt>r»Mii'e tM>tw^cH>n the 
derrivk uitiUf dl'-i'^it-'-ioit niid ihe Ilin ion fct^-am e-rtiiie 
ertHtted ill IMM on I'^^nnfce^tMn Qn;*y. (tU*»C*i**'. I" t*^'*" 
Pl»nle«l«ia oraiH*. which at tin* t\mv of eon^tmetton 
rvpreiHKiteii Tbi* ideti-^ of beat f^utrlisb prftctiee. thnre ih 
no variati<»fi in Hie rii'lmtt at which (tit? boi!>tiiiK tilorko 
an* furncl, and, in r.iii.w^|uenct*, llie field of o(n r.i.'i"i. 
liwN.ni.— n-irrov».'d tifAMtiKle line, Ibe ciruunift-renvc- 
of a arrlvt doitrritHxl by tlm blorks do mvolviiif; the 
crAfiCi. Tki« advaii(«|pfH nf tlit» Newport Now* dcrrirk 
af(i nlkvloo*. Tlitf uuixiiuain elavatkm*. abov» lUMin 
IiIkIi wali*r. for lha hobtlBV book In tba hlirh aj»d low 
poHkiioiiH of Jib aro IM and H r«*>t>e«ttvelv. 
tbb ffivititf aiupla alaaranatf varttonUy for any probable 
OOUdHkuu. 



8 K L K< T Kit I 1 1 RU U U.K. 

SllTvrinf *lMa<«tiMi -Tho ut« otdtaH^aB artldM 
IK Kteiulily incmasintc. «>wiiuc b> (lie HubtMoa ood fffoot 
dnriibility nf tbi^ iinr'tai. Tberrfora n piiiiaoi bitlorljr 
patented in lieriiiany for ailvar'nlalknir alMkiwm 
mav be of (ntHre»t. Auoordlns to tJii* nrn cm. tbooll- 
v«rtu^ of alttuiinam la aoau nip liribad, by oloiliobila. 
lu a cold batb ooiitaittln^aVfar nMrato and pnliMaiUM 
rvaufde in about aqnal nnantltbak aa waM na mn 
alkHiIno pbcwpliaia, pcofanHuy animonluM-pbotplMitvi. 
Thu platiutf iH aaUl to bo w o oo dUMrly dumUr, and 
tin- luetkwKT may. tb«f«far«» aojoy frvqarnt a|>plken- 
tiun — Teohni»clMt llp^nHii*, 

Daallrariiig or DUaolvbif Silvar from ftUvarad AltP 

cIm. The rollowiii,; pnK<eM» fruiu WurksbopKcoeipla 
ar*- »4ild to dt^^lve niiver witboot altadllliraappOK, 
bra^ or (fenuuii Rilver. m> aa to rMOOVO tflvor bOM af^ 
Vffe^l obj«?lB. plalnl ware, ete.; 

fold Hjtb.— Tor di»*<tlvluir »ilvcr in the i*olil th<i ob 
)ee(5 are bun^ in a ve»^el f1llt-d Miib c|i»- KnlowiiiA iiiti,- 
lure: Sulphuric acid at 6fi it^inne. in iiurts: uitrkr 
add a1 40 Raouif, 1 port, in wlii4-b tbey rvniaio f(»r a 
firrmtitr or loM iMUCtb of lliue. lieronbn^' t<> lb«> thick 
iM>M of tb« ooat of tllv«r to be UiMulml. TblN liquid, 
wiitfu It doe* iiul eonlain watar, diMwlvo* tba lilTar 
wftboot ftduibly corroding «op|>vr ai^ lla alloyat 
therefore avoid introducing wot nrtirlaa into it, aow 
keep the littuid lit rfrctly eovrrvd wb»n nnt in uao. Ao 
far IL* prarticablr, pl4M<« tti4> artlclPH In the ll<|Uld m aa 
not to totirh f urh other, Attil in A VfrtH*At p«ri«ltioD. SO 
that the mlver *alt » lU fall to tli*' b.ittnni. In prTi$Mir- 
lion AH the aciton of llw liuuor ditnu)it<b<r«. famr In 
*<niAl) and fcradual mlditionii of nilnc acid. Daioolring 
F<ilvHr in tbe oold ta regalar and certAiu, Imt alov, rapt- 
ciaily when tbe ptopnrtion of ailrar la icMt Tno 
otlwir nioro nNd pfwarm i» ihon roKirtad to. 

Hot Bnih.^tarlr All « flot pan of anamoM «Mt 
(TOO with oonoantmiod anlphnria aald, aud boat to n 

tempcratnra of AOIB IMNT tO W P.; «t Ibo UMMUOOt of 

ukinirit, pinrikeaof diy powdoKd aaNpclar afo tbiowii 
into It . tWu boldtfaonrtlefewltboappor tenitt la tba 
h'pMd TbaiUvornpMljrdlMOlfva. and lb« eopporor 
111* hIIuvh ara not aanalbljr oortodod. According to tbo 
raptdity of tba Milation, KMim or f»w<>r ninclwa of aalt' 
peter ore added. All tlw ctlver hi\*> Wen tli#iMdviMl 
wban, after rinsing in wafer i«nd dippbig tlie artlelM 
into tba deanniotf acdbt. iti* y pr. M'iit ih> kmiwn or 
blarkupotx, that K wbeti they appear like ttewiuetabl 
Th««« two ni^tbrxlh nr<:? not suitable fair leiuovinB^ Ilia 
Mlv«>rfn_im wrought and cant iru>n, lini* or leiwl : il U 
prefi-mbltt to tiiM!rt Ihe ekectrie current iu a r« auide 
l^tlh or Ut ua« lueebanicwl proccaM«. * Hd desitvertn^ 
Jt^inore beoouie K^rvHTi aftt-r uw , fo n-<-f»ver the ».ilver 
tbr-y are ililtiti-d wltii lour or five tiinr-r« tbi'ir voIumm- 
of witter. th4>ii Ad<l bydn^blorl4- arid <>r cuninion »>alt- 
The prreipltiktlon |f< (N>itiii|*'t** wto'ii th*' M'ltleil h<|iior 
tliH'« not biiiHiiH turbid by a nrw a*M<0>>n of iv^tninnii 
Kii|li or bydriH'JiUtrie neid. Tlie rr-ulttni: ebIorl<le of 
silver I* "efiariite*! fmiu the rillo'r by deeanla 

tion iir llUr.nion, and i* afterward re^Uireil (o Hi-* iim* 
lalil'i- -r^ii^ r,r fusion with a mixture of otnliiiui 
pola.K-i-iiii rarl>onat<', or bv any oih* of the iiiaiiv 
in Hn. IU J -ri.T'i) o -r 

Ink for Rand Btampa. l>l«ft«vtoh, In his Phnrmaoeti- 
tische Mannal, giv«* tba lollowtog fomiuhu for Inka to 
wbioh m iMoGibte ootoriiv awtlor It wipoBdad In 
an oilr vablua. and tboae nudo fron ofJ-aotoUo Md* 

Una: 

InbllD Wblch tl'.i- fii['-r^ .-in- Mi«pendcdl 
t'LTHAUAULNK HI^I K. 

(l> gltaaoMtfino to lopalpablv powder.. 

DAUB OlitfB. 

1^1 ritra— rina. t narL 

Paris Mna ♦ • 

tAlf«oll...«. IT " 

onny. 

13*1 VcrdiKri». tn fine powder •• ApWta. 

tlleic acid 1 " 

illiveodl « " 

Uiitbawdlgrlfi«adotetoMfd,«ikd tetataod 1« to 

Ulireoii « " 

m.Acit 

'.Ifl Luna Mtxk {ga» bUekl it parta, 

OMraoU. a •> 

Ttaawliiktikoiild bekbihd "flnlw ImIm ditagi.* 
Oil sohikl. iUMn lata, 
mn. 

(Ill IVinlcani r*il,.... ISfNHtft 

Aniliu x-JirM.... W " 

Crudo nMe «ld. W " 

<-«<t»roiJ MO " 



I *) Aaillu blov 

OMoMtd , 

CHtar till 



8 part*. 



s| Aiiiliu lila.k. Spwlil. 

l>lcio acid A " 

OMtaroil N " 

191 Atiil'n lihie ., Hi pWtl. 

.\Militi it'iuon fvlliMr. 1'^ " 

Olrwocia,.. 90 " 

CMtwroU MB " 

vioi.«r, 

ini. Aiiillti violet .... 3lpMl% 

<i|.?iL-aciil , . . .. .'i ** 

I 'Mtor oil 9T< " 

In pri'iKkriaj; llinv iltkii rab Xtiv anilhi ifil .«i1ublv) 
tn pi-rftTt 5tiiijuthii4!i. iu nJeic w^h); iliL*ii ailU tbip oil. 
lilt!.' Hr liiil>-, with CDiiKtiMit rabtHos. After iuoorpo- 
^iiti.ii, Ih.' whoif ft tin oB. bgrt tin rnhrtnT. m/ te t 
i.'..i.>i»i>i Ktirrinir to aboat WT. <l«r F.>— FiainM- 
o«uUnU£nk 
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THE REMHVAL OK TNK OP 
( OLl MHrs. 

On Sew Year** llajr the 8|Mutis1i flitff wiu liiweiwil In 
thtt rnpitiil uf CubA. iinJ ttir utAnt ami Ktri(Mv of IIip 
TlctnrUHis n'fMihlir n( the wittt hoiKtrnl in iln >le»(l. 
Pr»iii ttiat luomrni Spniii i*i*a.«i*U liihtiUl pin«nt9>iuii« tti 
th« \V*'*t In4ti<v. Hut tlio dr>r*>niljutU nf thi* tKinquiit 
t«i.)ont did iMit wifth t» U>nvi» thp iiioiial miuniuK of 
til** (TrtMit i1 IftpoToiwr. vrho "onw icw*' a new world to 
tike kiripluiUB of (-aatillv aiid Li*Hiti," In a Iniid now 
^rt>wii titrunp* to tli«i». They «vtNh««l |o outiwy th**** 
MhCTMl rflii's tu « luM rrtttiuic pLnc*- tii Htnuihli huII 
On thr IWltof Jaiiiirtry, IhiMivinu "(iiriiUln ' HrrfrtMl ai 
Srrillr with ttK* raak**! nf r*4>lutul>iui. iiuid tlit* (huii 
df^hiif? iinliitt*ii tt( thf bftllmt^ on ftb<^rt». The iiuthori- 
tir» iwili'iDnlv ri»oflr**d the wirropliiuriin. and ImtiHfrmHl 
it to thf TAt'tirdral. whrrr * rrquiciu iujlhi wim r>inii;. A 
fow ilikvn b^'forr, thf l<«iLdt'n nyfnn ci( ehr f^enX (ItMiorM' 
hjul l)M>n opened, aiid only luhm And a few fru|rtuftitj> 
of fonnd. 

Th* bone* of Cnliiiiibn* m»pfn fn have hp*>n ajirr»tl4*w 
a» hi* itf4«. On May 21. M^^n. the dlwveivr died 
at VnllAi^lolid. anii wak liuhe<l Iherv In the Prani*lM*An 
oonvpht. Tbm* y^Ar* liiit-r iiiw Itijijy wan iAk*»n tn tt»»* 
Carthusian c«»fivt<nt. Sauta Maria de laa (*tivvaf(, in 
8erll)e. In ttit* will whirli lie luadir Jii^t bt-forv hin 
dratli, Caluiubim rinrt?*Mv>l a wInIi to laid at rv**X in 
E»pauula •^llaitil. wlicn* be Iia^I «*^ti%>>li<lh(Hl (lie Qr*>t 
Bpaninh »rttt«*nii*nt; but not until four diradn lalnr 
wa» thin wikb rAirii'd nut. l>orainrnt« wliR-h hnrr 
baon prvcrrvod pruri) that tb«t boiu's uf il»e aUutiraJ 



BXPKRIMKNTAL (XKNTRIBrTI*>N» TO THE 
TIIKoin OK HKKKOITY." 

Is IhlfL the flrnt jiart of a |ia|>fr on rev«wUM». tin- 
two rollnwhiK ipief-tionM arr dealt with. viz. - (I) U 
then- invartaldy ••ridi»iM'*» of rt*vi«niioii * iSi Slay ri»- 
Tfntioii, wliMi It ilo** •H-rur. riMiuit in Ihr romplet** or 
all but ooiupl*'!*' NMuration ot i*ith«r wtuparaliVf |y 
nM'v^nt w of cnniparativelv r^mtit** ancrjlor* T Tbi* fimt 
tpH'iitinn luaiuwrred in tli** n«>tC»tlv«', but iolhc»««i>nd 
lui afflruiatir*! anomi^r in fsivMi In Mipiwrt of the view 
that ri'vrniion do« not invariably cM-cur, it i^i |Hiiutcd 
uiif (It that flmr **vi*Jem'e ol rcven-ton 1p« raw in lh« 
piiH'-bnxl ofr»pnnffo( highly pn*|M»1i'iit anUimtsi, »urh 
SN Oalloway. Ah«Tilopn. An^un. ajtd Shorthorn rattle. 
And I'JMhat tiwri* i» Mimrtiineii no rvKU'iioe uf revt'r- 
nU*u in o^riwt-brti^d aniuijilii. While it to deetui^l un- 
iieeei»Hary to »uhin)t ^vhli-nre of the fart, lonu reruirnll- 
e<l by bre<f«ter*. that the nff»iirin(; of hij.'lily prrputent 
atiiiu'aU arc. a» a rule, th^ iuiafci* of their imrrnls. It In 
thouKbt de*^iruide to submit endenee in Mipporl uf ttiv 
intention that in cron* bred anlntabi indicnlionv of re 
vertinn may Iw wholly waiilinif. Tlw following rxperi- 
nieht» lM<ar*un tht» |mhhI : IMI SVht^n a pr^'iKUcnl itallo 
WAV bull Iwhich IK black and lionilw^ »»• rrrniM-d with 
a HltfhUnd heifer. theref<iik nuiv bean animal whieh 
eipert* are unable to tlistintruiMh from m pnr«< bred 
iitillona\ — lher>i< may km neillker a trac** of the lontf 
hortieol H>i!hland iw'rent nor yet any indication of re- 
vernon -t/f A |»erMharly nmrkeil vkewbidd ibayaud 
white) livland tiuny lliar*'. when mated with a whole 
colored bmy SsImiIauJ |M»iiy. prudnmd a fual wbiuh iu 



ihieen pun^ white fantaiU, ideuliuaU a* far a> txtemal 

rtiar«ri»'r> (r4^ with their Krandnin*. i6i A iiiiR»t|| 
cuatetl white ratdiit la cnNU between au Angora aada 
uniiMjIh i.*iMiled white buek:^ matt^l with a iniootti eoM- 
ed and almost white di>e <ihe tfrandMaufrhCerof aUiSMr 
laya rabbit', prutluced a litter of ihrM*. oih) of which ta 
the imatre uf the iiiniher, (Mie In an Anpira lilw tht 
trrauilniothrr. wlide the thinl Ia a Hlina aya iwlth tha 
charaeterikt ir blaek eare and luufXle aod ilark i^ray fwt 
and tatli like the i^real frrauiliuolher. 

The followiuff e&|H>riment BUpiKirlB the view llat 
there luay be rerer»-iau to interuirdiate aiii!r*torf> : A 
Dniuiallaii doc crowwil with a well bred Nible ix>liif 
pnHluced three pii|». whlrh rlow-ly rewnible ytiuof 
puinlem— lhe«e pup*-* with tlM»ir wliite Krouiid ooikt 
and fmir ur fWe yellow bh brown i^trhiw. in all |)fol** 
bility rcproilufe fairly accurately the IntenikedlaleHO. 
re*toni of the Italmatian nire. TIiIh ex|ieriiueiit iW 
MMCfiVftlK that if pn-|M>tent jUH'eatori' occur idooiE the 
route wiiirh any iciviii varirtv Iiai iravekHl, revrrfliin 
may tw* at any |M»int abruptly arri*i><eil. The rmaia 
intc eXpfriiiieiitH dftalli»<l afTnrd evidence of mir* ur 
lens 4Nj|itpteie reVf rf>|iiii to etunnarat Ivvlv n-ntote itiiof* 
ton: |u} An IndUiii icanie IhirVms eoek, erowvd «tia 
a dark Ikantam heii. pr<«|ttee4l. ainoiif; other bint^ t 
rorkerel Almu»l iileiitieal with a jungle fowl, li out 
only re>«>nibleit OalhiH buiiklva Iti form and cr>li)e. tiut 
m1m» iu bein^; extremely hhy aJtd ruidlke tlw> I>i>rkiiis 
like uiendieni ol the Mijue brt>tHji iti it» hat»ll of flyib|{ 
away for a ccMuiderable dii>lauee when xuiMcdIt tlu- 
Inrtie^l. ib) Tlwxehra bonw- hybrids hittirrto lrfr»i arv 
In their marking ^^'y unlike their zebra {iknoi 




CM! I* lltr riuibl iKintiiM (if rnkunboi 



TIm Inki't) <4M» opfimt. 



nil n wMrb l&r miiBiB* tir krpt. 
InK-ftfttti) iipaa ■ ctlVfY |>3Ktr fiMMl ut Uw odI 



the: kkmoval of tuk rkmai.vs of oouTunrs from sa.nto ihiminuo. 



were de|KHiited in 154»on the rivrlit xide uf the hlieh 
altar of the <*iitlM'4]ral of Santo IK^iuiu^ro. in h^pafiolu. 
When, by the teriiiM of the treaty of lia^ud, aiKneil in 
ITtKV. ttieejutterri luilf of the i^IaihI wiu eedtrvl tu Kraiiee. ' 
A kiuleit enniii with no mark u(ion it tuiudicale wlkuw 
biiily it n»ntaiii«>«) wak removed fmm the rit;ht »kl« uf 
1he'alt4ir of Santo I>ominiro to tlw (lathedral of 
Havana, and rciiiterrMi on January lit. I TIM I >n 
September H>. |hT7. whtle a ri»'w fluor wan \Mntt 
laid Im the<_'athei}ral uf .Saiiro |>i>mliiiro. the workmen 
eame acruM a Hoall uhniiiber t>etween the wall ami 
tiw vault fn»m wliirhtlir S|MiiiiAn.l<> hajJ rc*itiovr«l the 
TAAket in l7ti'*i. In thi-t chamber wa.t limiid a leiuleii 
ooflin coiiEAininfC Iiuiiiaii bone*. Fn>ui the in!icriptUHi<» 
ii|K>n the enlfln, it wji» evident that the SpanuirvU iu 
] iliri hatl nut N>nM>ved the mmainii of the dj^coventr. 
bfit thiwteof hlMMin l>|e«r(». who luul aKo bH*en buriinl 
in the oUl <m|>ilal of l^iuiAohi Al»otber Inv^'^ttirHtion. 
made on .laiiuary II, IHOI, by the ultlrlalH uf tlte |)'> 
niinican Ke(tnlilic in lb« pr»>«rlive uf the furvl^ii f*un- 
•iiU. eunhrmed this view. — llluNtrite Zeituiitr. 

A panpfag xtatioit in tlweitv uf Ijotkdoii, Rnt^land. U 
at>oiit to be installed with what will protmbly be the 
lar»r«'-t tCfu^'ntfine plant. Thi» plant will fciiUiiit of h 
dotibli* cylinder, horizontal kiu euKinvn, 4 of which will 
be riitrd tit lndieat«-d hurM* pr»wer each and the 
utber-t at V'lO liHlj**!ile*l horM' iMtWer each. There will 
be a nt]iiib*-r of rimaller cogineft an auxllLarle», The 
fuel will be vual leaa. 



color, form, aud trait U aliucmt fdetitieat with the i^kew- 
ImiUI dam — oil no ^in|cle tKiinI do«v it HUirirrst the btiy 
Shelliind fire. I' l \ nearly black Shetland mare, when 
niateil with a Iwy WeUh pniiv, pnKlumd a tiAV foal 
which in it» make, etdor. i^c in tlu' iiiiaire «d the nire. 
ifS> A puro white faniail pi|r>^»n, crnsMMl with a blue 
iMMiter hen. vir^liHt a nearly white bird luiriiiK tlw* 
form and lia^>liH of a |MHiter, Uut no »U2iee*>tion of 
t%>liinilm livia, the MuppoHfd ancestor of the nuMiemno 
vartetl*** of pifreimii. i*} A white Shortha^rn rroM^t 
with At>en)»*«<ti. AniTUti. or Oalioway cattle re'iiiltM In 
" h|u«'.ifra\>." whicli. tliuiit;h more or Ir^** iiiterniedi' 
ate ill their rharucler*. rarely afford any evidenw of 
rvvermiuii. It thus ap(»ear!i that, not withptdniliiii? Ihe 
" vwnitipiiif; efTert* of intcrcrowinfr." the <»ff)<pritisr of 
i|uite distinct varM*tie« M>inetiineii nffurd no evah^ncr of 
rcveniiiMi, and, further, that tjalfou'ti taw of hennlity 
iwhich leActM>ii that the liitermi>«ll:tte mid r«>ni-^le an- 
c««tont tojcptber coiitrlbtile one half <d the total heri- 
tA4C4> '>f the averaire ■■fT*tprinifi doen nut appeiir tn huM 
ill the cj4>4< of highly |ire|M»tenl tuilmaN. In denlioK 
with the seocHHt ipienlion. e«[ierjment!i are llr*! dit«crib- 
e«l In »up)>urt of the view that tlM^re may be cmuplele. 
or all but cumplcte. reversion to nnn|)araltvely rr^cenl 
aneettlorv. <ui A blue ami white fantail la p'rov* be 
, twcon a white fantnd and a dark blue cru>« >>nM fan- 
taili, when mated with a blue fantail, invariably prti 



• ni iT«r 



iMmkw UHl«u4jwaUtliMl la Sumvj 



When Ihe Mire w daw ■ a liurehell xrbra. tlie hvbridi 
in t he arrniitfeiuent of their Ntri|M*!< are not iiijlikc tbr Sir 
iiiali xebra tt^iuiu KTevyii, which i* in all probiilHlitt m 
it*. dccu>mlion the imift primitive of all the hvjiic"b^ 
The iMhra a Imrw* 9 hybrid*. iZebrule*.! bre.1 by tlif yi- 
tlkur at IVnvcuik.and the hor»** * jtebrn « hyltrid' lis'' 
liriniil*'*!. breiJ at Tl «»l'ald «. Park. Hert*. by U-lv 
Meux. differ froin th*- Hnrchell lebra parent*, amlact*^ 
with IheSfMuali xebra in havilirdi roundwl intti-ad'" 
|Hilnted arehevon the forehead: iVl more than twelvr 
rerriral utrifveM: 'Ui numeruUB nf ri|»e* acn** the loin»«ii<j 
ercmp — instead of five or kix broad obliipie Mrii*^ i 

j <4) in havinif the mane exteiidiue »ume dtstance beyuoJ 

I the wither*. 

' In one»d the penyrnlk hrbridii tbi're are l«<' »^ 
of Htn|iMt over the hind qaartem. In thi» hybrid i« 
more pt^>uoiinoiHl fctrlp***) nevni to have been ialierit- 
ed throiiu'h the i*'bra (laretir. while the ks* datlart, 
which run In a different direi'ttun. h.nVM in all P'^™* 
bility l>eeii inherited Ihniutrli the hurw parent Tnif 
view'ts RUpiKirted by the markinpt. usually fi'ond "' 
xebra-ait» hybrid)!, in which the dorwd and *hoolil«r 
ytniK^ and iIh* li«r»ftcro»!» the lejr* are. wiiliout duulwi 
mhenied from or throuie^i the donkey wliilc the 

iuiiji>rtlv of the otb»-r ntarklni,** at^e probably traiwinit- 
ted byliierebra. » MuleM and hlnnie* are oftea mu'^ 
rii'hly Mripe^l I ban thrir |Mirenlit ; (f . a htnny reft'iit- 
ly.ub'taii)e«l at lVii>ciiik b> cri«tiint: a llicht irrwy ►^j*' ""J 
with A »»ay Wehh p*niy han. in mlditiou to ilorinl 
nbuoJdvr atrijwsv dinLiiKiL bars a*: roan tlM Unfft ; tbcKV 
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tio ban Lo •ltb*r of th» pAr«cittt. \h<r.i>v. r, thir 
tilnny Is of a y^lowlfh bmwri nolor ikkI tu miLny wavh 
Miviua mot9 primitive tbaiiclttifr ui lu parent* I'rfi Tli« 
n^areM npprotteli to coiu|>let4<> rvv(<i>iiiii lm« hittwTtn 
l>^u ubtAiued by droMlii|r ptveoiML Ikarwlii, !>>' uroM- 
iiii; a Imrb faiilaJI vlUi a burb-spot, prcxltivr^l « birxt 



tM'ilhcT tltvt frill, thurt ti*Mik. »r nhurt ruuiMl b««d Of 
tttdiM-l ii<»r y4it ibrrrmt 'ir bnnif^i Work wlur m( Xlw 
ArrhatitxH. Tb«i owl arrhaiiiTf t-Iiinluil crom i» aluiwl 

m (N>U»r, tm^, uhI form wKli cli«^ liiJiiui 
ffirk |iltC4^M. Th<> tinly «w«#filiid (UlTeTViirw tn in ib« 
t«ll. forthotitfh thi»Ti» ur#t tw*'lv<' frni Iwr* (in tb« fail- 




UUNL'MBNT liHK*TEI» Tt> THE MEUf>HY <>K Kl'taSlAX fHlLDIRIW 
WHO FEU. IN THE WAK i»K 18T». 



" wfa&eh wmi hftnlly dlftln|pni»hablH fmiD thr viUl Sli^t- 

Riif«rriiiff to tliM «ipvriroeiit. W**l*iiium mvh tb«t 
Dariiin d»To(Ml hte uttnitinti lo ih** ooliirutjtMi itf ilm 
•p«Hei««, and tmiled to «(Alr whrlher Ihfrt* wa« r<i»iii|il4Ttr 
rw«nitODi Kicuplrtr* uen^eiunit III fonii jd* w*>j| an 

IntMilorof tb« barb rantuil *(Hit with tlit^ «il*l rtH'k 
IMi^eoo. By wny (»f iwctUng wbrihe^r in (he cwh* <*f 
pinrmof floinpM** or all but tHtntnlLHi' rev«>nih>ii (.H<c'iin*. 
tlitf AUlbur flrttrrowd An • owl with nu " ATflmufCvl " 
pijCrou. nod tbeu inat^^l tb<» rro** hrfil bini wllh a 
pur* white fautaiL The owk-arrliAnicrl rnMU bad 

• AulMk aid riHtti." ml. I . pi SM- 



iaI] imr^iit riwTP Ant thirty), the tail la »UiEbttT arvlted ; 
(hiM i*> lh»* niily tiutfiT'^tnin of tlitr white fniital) filri>. 

Tbv* Aurliuf l>t*lW>Tt^ thAt the ex|>vriiiieiil» rrronlffU 
ttfforU Bab»taiit<al »iipport Cotbr reverkiuu kyiwllmis. 



THR BrSHIAN M^J.NL'MKNT AT HAN 
STKFANO. 

Thk Ku"»Iaii in*«im>rial whirli riwjii nearHaii St»>ifat»*i 
' <m Ihr »^M*I wlitT*' twpiily ycani o^jo th« lnr«ly of ^fucf 
J b*iwM>ii Uannis ami Tnrk»'y wo* Mfrnod. wan uiiv«Ml4*ij 
oil [imwmtter Iti^. wllh ap|»r«»prtAt»» iwnpmonlat. Kltii 
' AtMl mn It b uu a hill u««r th«i vUbum of (J.ibitana. aiMJ 




THE BU88IAX MONUMENT AT 8A>* STKFANU. 



•urrouMled branaltfbl-root ombnunrvd wall. tiM •tJM- 
lure fruiu a abtanr«> prawolA ttaa aptiaamiiM oi a fort' 
rcRii lu tlip liit4>ri*ir a chapvl ha* ba«a built, and in 
a Tauit tbtimii lit* ibf hnn«« of KumUui •oldian who. 
luring tb» war o| IH77-INTN. wrr* inicrmd on Tnrklah 
iMttkefleldm. It Iimh tnkvu y*?nt* li> t^khuiu* and eolMcl 
fhM* iMHiHi. acid b(fit«fa(b Itw iuuiiiiii>eiit. It Is taid. II* 
thiH rviualuH of iM,OiXi ofDcvn ajmI iu«-u. The umdu- 
iiH*iit in ib« work Piuluaively of HuHviaii artittn. and 
wa* cH>utti)etrd aftrr tour yrant of labor. Kroni tL« 
bill oa w IiiL'li the ffiruf'tunp AtamLi. < 'otivlautltioplr, a 
Mjrtiuu of tbr lioaplMinLc, ai>d thr Sra of Miinuorn cun 
jr M^en. Hy order iif the t Mr, IVinMi Nikolai Niko 
la>rwit«b wa« preMHt at tha o«winoa^*-U»b«r Land 
und Ueer. 



THE NATl'RAL HISTi>UY UP CURDIEBITfi 
ANI> ITS ARHOCIATES • 

Thk laitt f|uartrr of lb« prewnt rcntury haa wit- 
ddammI no eitraLtrdiiiary outhun-l *}( |H<(r\duirl«Al acllv- 
ity, ilur, iu a larjce uira^urr, to tin* a|ipUcatiuii of pre- 
ciM! iiiiii«>raltiKi<'Al utrlhuiU to thr Mludy of the eoiintl- 
tiH'iitjt i*{ n»ck». The pi*truU»i;i»1, aud IhroiiKh liiui the 
irei>lof;l>>T. o«*-)i, (h«<r«forr, tut rnuriiiod* drhl of tfrali- 
rud** I0 ili«< iiiim'rnlu|ci».t ; at thr vaiut* tJOMt. tbo bcua- 
fitfi liuve iitii hefii wlM>lly utic Midttd. Minvffakicy ia be» 
c<owlj>K KiiiM-thiiti; iiKirv than a UM>ru catalagna of th* 
L-r>-ittaJlo*rrapbic. cliruilcal. and phyaleaJ «faaraol«r» of 
luusiMiui »|MH!iui«u*. uud ibls !• UrMly doa to tba in* 
tliiiMHv of |Mftruti)^y. tl may end luurealtlosdown the 
nrtdlrlAl »yfttt>iua m eUuBlQualluu which are lu vo^ue, 
tutil iiitrtNiuclnic otluTHiuuni iu accurdanee with vvuetlo 
principle, 

A koinI lltiiKtrallon of thi* ndvuiitJMr*^ "f MudyinK 
uitneral* fnjlutht* iialurHl hUtory |M>int of v»(>w may b« 
(•btaiiivHl hy c«»1»^id«•rill|e mnu*> f*ct» r»-lutiiiK to tba 
ititKlr* of iMX'urrnict* iitid irritflii of roruixhiin. ftfUUfllv, 
jtilliumiiilt* uijd corLhtTiit— fitiir uiioerHU which ar** m> 
fr<ijui*iitly fouiiil i<i-t;«'t)<i--r tlial llirv havr been called 
thtt " fattliful eom|ijiijM>ii»." < 'onimJiiui io ('r)>1alhied 
aluRilitA (Ali< trui- *pint>Ue i* au alumliuile uf uiafi;- 
tJt«la <M|tO.AIa<i,t, MlJtiUAmiv in the »ilKUite of aluuiina 
<Alii»i,8H M. Ai*d ronli<>riti^ U a Mhrale k4 aJuiuiua aud 
iua4cti«^>u l2MieO 'JAh<^ ASittih TImi miituiU rppUrinic 
pmiM-rtieti of ferrtiiM> ojkUSe iiinl iiiAtni«'*'la Aud ctf f^rrle 
oiioc aud aluuihta oouipllcnl*' tiw imit|H»llMkii of the 
KpiDrllcfi aud conlieritf'. All Ihr iitiii*'ral« r<tHi(alit alil- 
iMlna, audit id thii fact whk'h deleniiiii<«« their (ittra- 
iCetM^lN. Tbcr occur, usually in citinbinutionf of two ur 
iiior**. niid<tr ijm^ iiUMt div«*rw gv^/lo^HMil I'oiMtiliofc* : 

1. A» tlw cori»iluenti> of foliatnl I'ryKlalhue ruukiiol 
ntore«»r I*«m doubtful orlfriu. 

2. An the product* of coutartmiftaimiriihiiau ruond 
plutouic iiiaaMW. 

:L A« tbeoouotitiieiit* of iurhi»lons In plntonw! rocks. 
di)ut». Unu and a4oel<>it>t^nit4o. 

4, An the dir«frt product* of th« vryitatHxation of 
ltcn»^>tu luaffuia*. 

■V Av tbo ihrwct produotcol tlM*ory«taJUsatk>« of artl- 
HcIaI hllicato-iuagiua*. 

C'-<»nlierit«>-f»i«>r8««a am found in iiMUiy |iarU of tlir 
world iu aModatloD with tootita- gmiww ami otl»er 
foliated rry»t«IMne rnek». Various vlewT* have b«s>n 

.xpr.™-.-! I- I'. )^ .. .fli ( ..-iii,-;* arr 

omtcnl to r»'I»T llwui in ih»i Ar»*hie«iu tyiitem ; other* 
rv^ard iIm^iu due to ih« rnntiiet or tboniii>tlyikamie 
mrtawnrpbinru i^forxtlMiry Ark:iilAn«>u« M><liairnlit ; and 
oth«r* OA TuckM of mixed orlirln. cN>ntnii>m|c both lirna* 
out aud »eUtiueiitar>- tualrrlal. The Isft view, a* ai>- 

pikHl to eertuiu lueuibentt^ lhe|croopbut D<M CO all* 

d^rlvM kupiKirt from the fiu'i that wlH*re eotdleriia- 
ruck* occur an nMitAet pruductN they alwayn belo«i|r to 
tl»e lniH*r tone, ami M>it)eliuie*i »nve diMiiunC evidence of 
the Inchuat** lut«ruuxture of iicneouii and Kedimeutarjr 
material. 

t^yfdierite-rockft, oft«in eontainiuir atllinuinltc and a 
UTeeu xtiinelle, Itave boeu r4>co|cnl<ed, durlns the pro- 
irrraHof the Uenli>(c[cal Hurvey, at many fMiinu lu the 
:^iuthern HiirhlatHlR of ScotUnil. in th** t^uiiilee of 
Aberdeen. HaiilT. Forfur. aud Aixvie, mihI ouite rvoeiitly 
cnrunduiu luis Imh-ii detected lt> Mime of 1lM<i>e ; to tluit 
the h*>t of tlte " fnlthfiil rompAukmn " it> how coiuplete 
r4t far Alt SnilLiLnd u conrenird. It i* duutilful at imw- 
riit wtiefhoratl theHeotliab eurdterilr^rufk* are of the 
Mtue aitv and iiKxle of oriirin. S<Hue ai« contact- rurks. 
but other* UMV. for the itrrseul at Irasi, t>e more fafely 
cliuned With the older cry*tAliine-M>hi»i>^ All ar« un* 
double^ll) i1m> rveult of the UketamoridiMu of hi|[b]y 
alumiiK-iuy rockii. 

A very inlerevlintf ca*«of tlie oi'c-urrenct* of all four 
iiinwrrarit tn rurka due to ciHitatM actiuit Iiaa be«D d*- 
ocrltHid by Saloiuon. It occur» in the toutheni part Of 
tl>e Satteru AI[m> round the t;n*at iuam of touaJitO, of 
whleh Uoiita Adaiudlo i^^n^i^ the rulutinaiini: poluL 

liwluilon** den%-i>tl t^ithtT from a coularl-xoue or from 
the rr>'Rtalline-«chl*>t foruMtion. ciuitainhtg two w wocv 
of tlve minernU in tpii>iit|oit. hav^i kiM*n otmrrved in if* 
nr>oui> rockti «>crnrr|nic undi^r tlM* uio*t divvrve eoiMXl- 
tion» in many partx of tlie world Tlkey harif bren 
fouuil. for rxAinple. In the lonallteof Monte Aviolo : in 
(lie k«r»antile dike of MM'liA»'Ulein In the Hariz : in 
tlw Hlidmiitii* luvM of tile Kifel, the S(elH-iiKfljlr|£e and 
tlie »outhea»1 of S|iain ; ainJ. ftnAlly. anioni: ibe '•jir«:teO 
bloekbof the lAiichcr Hevi and AiMinia Vhhia in JmptUii ^ 
There b evtilenw, mofvover. that in iuo»l of iheftr cam* ' 
the uiliMfrula, or Mnue of IImmu, i>rrur not <Htly a» eon- ' 
*iita«nt« of the iiiolu»Jou0. but aUn a* the direct V^^^\ 
ductK of cryBtaliifatkMi frotu the IgneoiM 
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rhu« tn the mica audeHile of lloyafu<Cabo dl OaMf ' 
conliertle t^HWur* in two farms : 1. &• Irreffutarly bonnded 
icrain* up to the mkm of a hazel nut. and :>'. nn febarftly 



Irflnml uIloUM»r|>hlr ertntaU in a plustiy liawf. The 
fornier ar«* inclu«ii>ni>. the Ult«r are crvntalfl which 
luive »<«parAtetl from the inntfUiA. K4fck fra|culentl^ 
I'MiiftkMniK vrrv lann-lyi»f a eonli<>rl1e ^neiaafrom which 
Ml- iei>late<) (rrAiiiM of cordierilr have l»rcu drrivinJ, are 
a\-'> Vrrv fotuiiKm in this Aiide*iie t>»Aiin. who ha* 

l •cril»Ml ihlH Very nitereatiuir cuff. pointj otit that 

tl'- Abundance of Inditretioua ci^rdierite, otmpled wllh 
Th'> presence of nummma mclustoiiB of r<*rdler1te. and 
- r.iiiTite irueiBii. |H>liit* to the coiu-lu^ion that 
I >'riK <»f the foreiffii nfck liave hi»«n di»*olved. and that 

. iKimiiiA of exceptioiiul eoni|H»iti*Hi has thufi been 
I rii»fd, out of whkrh Cifdierite ha* rr>slAHire<l. Many 
rttiier cat»e*< are known in whleh the eolutioit of foreiifn 
atumiuoUH material haa ao modified a MiAgnut that 



I Mh>utn«rtiiefff»*tAn)ilaiaAlmsiMmt)l tp ika ttwli a iia ' A-oda- 
I tli^ br J. J. U. TMN. r Jt^ OA rrtraary a. 
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In iImw, homnr. IlKn apfxnn to be ■» wMmim 
that tba mnmm of alaiiiiiw la diM l» tka 



Hii-iulii-r* i-r tlii> (;ri>t}i> nniji'r connUlifUt inn li.'*vr' i-Tyn 

iiilli/f<t i^iiE II. XliirtH.v-itr, It I* lull ii« n>,»ry tiiat 

tlii> itiiiii-ruU -^ItKiili] li»' |ii*-w.'iit ilk tliM fort'ttfii utaturial. 
(1 Ii* •-itflli'li-iit thiit tti«> liii'i<>-*Ary i-th'iiilrnl ftiiiittltuctilN 
hI)<miM im'hf'iit. Thil*- u diukAll rmlil K>MUiit/, iti 
Carlatbta. fiiwi Invnlvwl frm!iii«iil> of nn inviiliinN^im 
mek. aoU imrtuitly UlwHrlv*^ ili^iu. Ttit* iioriiijit luMilt 
i> Itukirfvaiallliie. but ill lbi> iwiKtitwrbuuU u( th» tn- 
eluHMDii It beeiHun* KtaMy. and crynlab uf apioelle and 
cnrdieril», wliiel] am aurnt, both from Uie baHalt and 
Ihv iiMluiion, ucrair. Tba |ii«rtl«l aolotioo of Itie free 
iiM>iit» «rid«nll)r inodlfttdtMOTBpiwUiMlof tbcbaaali. 
M> that tt rnolnl a* a cIm afl«r oardMt* and apiDrlli- 
tiad arpanHHd oiit. It i* lnt»r»«<lii( to noMk in pwrinK. 
Ibat UieadUltton ofabiniliia In th» binMoBlcaw luu 
icfuted to urevMtl cnnralltuiton. Tidt(fl>Nt of alii- 
mfata la well knowo in Kiwi'iii'ikcnL 

TliafoniMliMafeuruiiiJiim in an laocoiM raokaatha 
aoaaaqiMMe of the aoluiiiiu of argillaeeoiia material U 
wall HIiMtfalcd by elm obw danritxx] bv I'ruf. H<i;i. 
Tlw BliaarnI Dccura rmmd indaaionii ci{ l-W •iitie iu n 
Mrit* Iraui Souib Bnnt. Hany cium of iii<- prcwtioi- 
flfMnrndnnin Icnxxn roeka aitdi>r eonditiima wbii-li 
pnwtlHtitliMilt baTacTviitalllwiloiK oftlm uuucuia 
«M now wtH koowii: ud aiuonc ttia lOMt liit«r«»t 
MO IhoM NomUi teund In Haiti nai Cowity, 
Ckoad^vlHM Ih* ■lamlMMM tn dIkM of alMlta. 
llMaa, hotma) 
It tba ateeaa ol 
ancillaoMHu fodu. 

Tba ramarkalil* nynthalio axparinMatoaftlr. M di n aa 
via fl«« a floiuplM* and iwttiifaelnry aeeonnt of Iba 
•haailMl and pnyalml oondttton* andvr vhieli «orun' 
dttio. iplDvlte. •illlnuiiiicv, and c»rdlwlt«iuipa>'at«a<it of 
■loiuu'»lli<tat(< luaiciuaa ; and, ll>«rvfore, of many of Uh> 
naturaJ <>c<-urTe'nceif abi>v« rer«rrHd t^ AtuuilDa ia 
Mjb]lil<> iu luniTtiiiLs li^rpein^iti cowpoaitiua wttb allMta. 
iu'tiki<>iiii(' mill juLoiiiiitf, i)r with miiturai of ttuae, 
iiitil cn-htjtlliKfiii out lu Qorundum on prolonged eooliUK 
«t tili:!'! tiou]ifratiirf« If both »ilK!a and alumina are 
|irt'».t-fit lit ^vi'i'Mof tliiti ii>-i>i>iuMify toforiu fvldiipar, ■illi' 
iiij^uir" Im roriiu'il tiiint rln'- (>»v>h nf itilitfn la iiM*d op, 
:iimI [|ii-ii riM' r>'iii.-ii:iitii: • '•->of itluiijiiiAfiryytnlliztiMmit 
ii- i->'ruii.Iiitti 'i"lif iirf^^'iii-ii' of lUJWii'-^ui tli-liTiniii*-* 
tilt- r iriiuiiii ill tif .|.iii"llv. or o( i-i.nli.TiiK. or ..f IniiIi, 
;l< rillliu to tih' f *iV"^iif u 111 mi mi ftliil •■lltrauixiV'* tiiAl 

ti»-o**raarv to fonii ffidT-.^tr niit: ' U*^ nitala. |totaMli. ani] 
iiiiic prv-wut. Ali lliL-M- ['LfhMnitiiia luay Lie vprill<*d 
wiiliiD ttir mtii;^ of t«'tui>rriii ir^- iu a E^MjUMiui furuaoi?, 
>uoli an tti..i dir i HI ^'U^- '< -rim. Tin UllMtala ob- 
talupd ari' ill ''S'^'ry n iiy •■luiilitr, oldtpt 01 nSUdaaUir, 
t4i Itiortii iiliii ti -^-i-nr IU uutiirt'. 

It rill.- iit»|it'i*r> lli.»t tiMi "'fftltilfu! -M yiTti'rnn iti*y 
Ih- f.irri,.-il .'i[|i.-f S> Iti«< iit*<t«ii)rir|i! i- i f I liii.-nrjiry 
ili-'lHwiilrt or a^ 111*' r— lilt of tii».' .tn -ijiUi/jit n m . if iiru.- 

on» nia#riua?<if '-\'--''i'ii TMil <■ |hi-iI' in iiiiin> nv-v*. 

if wot in all. llw t'T'"""i ''■ I'f tl" -'' iiiiiir*r.\i- iu u'i,i'*ri- 

rack* is tiir rrsiilt <if tiu- m.Iui <f iir^-r.[:i'>*' tii^- 

IrnaL It wi'ln-- '.iir ii.'lijtjr-. (nnii Tlirir ^'f-'Tiil 

aliMiQi'f fniEii iii/4>'''< 'i^^raiii-i' jii.il m'.Iut i^:ui*>iu.* r-.-r-kH. 
tliJit riki> iiliiM^ir|itl>iu of ikri.'illiK'''' Ml* M'lirij.'ut^ KiL< 11 it 
inkcii [iliii'ii on j»ny liir^-. --nlv lint ii. il-'iiwini.- tiii-< 
llifff.'lirt- ■-.«ilfliiii j* in ;■. --.ir> i-v iij-.. ijji I jil itMuii* 

ooulliu^*1»«. 111** iirM»*noeoI wat«r may lead to tl>» lor- 
tuaiiiiii I'f Kin-:.- .i<4i«a«lof tbem. Fiiacd Wotttaglv.^ 
riw) i>>>i.iiu'ii". niij f uMd loaMotlto to illllmiiilo an>i 

ouruudum- — N ut urn. 

COKCEBXIifCI THR TMeORT OF BVOtrTION.* 

It U bo<h proi>or anil coiiiidoei nowmtii;. > ri iiuirk 
Thnt liv«t in mi ns*^ of I'liaiifT'*- Wli> ij i>i i.ii.i' »ay 
thl»ttify i;4:>nfrHlly m^t tti-nt wo Itnvf <inn Hulktti^ 

liiryclen, aud <>xtH.*ct pmu^iitly tu btf> Miilitiii: id air »lii|ia. ' 
KvtTV utjt^ is impmMHl wilti llu< uuileruil ttdvaiivev 
tli4it M<irnce in nutktp(7; but when t say wt* livr in an 
rtjfp uf i*liJUkK<\ I ilo not rrfer to trollry tiixn, telephone*, 
viiiL«M>|><tii, or jiuti toiin for iliphtheria, but to okiAn^oM 
U'luf^h nrt> not m> *trlkitit;^ yi*t nn tbat nrrnunt nnii«» 
th*< \***» r*^l antl bnjKhriuiit. I lutrtm ttto rhiuiefv m 
awn'" llllll<t^ iiti<i«r the Influriioe of »ct<>ntiUc tbtiu^rlit 
and intf^tiicnitoa. The uaterlAl aobt«Vfiueiic>— tli>i- 
tfovcf ifw iu iiufat sod ftoeCrJdty— wv lh« miMt KtnWiiu; 
9Md attiiMit Ibfi rarHit Att^'nlian : Init mn Ifaejr luore iin- 
portwiK Umn lh«> efTrrt of »Hmiw cn nwa^ thtoriat 
«nd hvlMf Wbtrh 1m nf more cocwM|n«»c»~*blll • 
iikAn b>, hlK nwn ttiuuffttt', or thm wmj b* is opnitd 
at^xil T 1 Hiihifilt Utoyoii AMqul«t,thoa#ltMMOpk>, 
If thfiiftx^ A man's nil ikd. bcmni] up Mwli vmi nit 
Imittnrtal nplrlt. is not «f innitftfly mor« oonMHiumee 
thau Any inAl*'ri(i| t-^rvicv wtik>h M.'l)fiie«> can r*<n<ier. 
A S^MMi tijafiy |H*<j|>ttf nrc nfrAid uf tbe ttiOtlvity and 
Bf>r*'iLd of Bcientiflc tliouKbl. ihinkiiiK it wiJI takeaway 
belief in the ■iipentaturni, iiud mo mb life of the deep- 
est iutc!re«l. !>» they fnrK»t that dwi nuula the wol'la f 
|( lb* Bible CAUM from lliim i» it any (he Iviivtnw tbat 
tlw bm Mid tiM tree* «wb« froni Alia T b th* trath 
wifrind lo UiMB ADf iMf Bftorad ihui tlMtnAbwefind 

- ilk 



u'uuM coiue to A rhiiiiiMiiize*' iL« Ih*' eUlt^t patrlart'ti; 
or. if we luny dr[M'iid u[K>n othi'nt, evolutiuu Rlt^tiifle* 
I'verytidiiin liiai i», han arL*»»n from the nothing that 
»a^, (•till otb^'r* iidl int ihat evuhition leaehMi that in 
tiiiii-> |ut><t fiis^ of iTtMNMliI^ hiitohed Hilu birdK, 
and th>* t^ittP^ of binly into rabbjtK niayhap ; or that 
4>vii|iii|i(Ht iiJeauf thftt atiiiiial> '•prant: from plant* nmrh 
Iti the saiiif way a» Tou*>y ttprin^r^ tronia cAbhAKe bt>ail 
tfk (h«> luairia Uuiterti itiuw ; or. If may oouH'l**, in- 
deeil. In ctTtain pemub* who arv i*Hiit lo be »ht!ph«'rij» 
utitu UH, evnIutUm la a poinonuoa crved. eiuatiatliiic fnrtu 
the Kvil ( >ne ami •{lecialty lureuled by lilin lo dtfkea 
t|ji> h;.'ht of Itkfa church. 

\ Kroiution do«e not mmn mvpI thmm fthiaai; hat 
<iiie*.riMii any elM( Mdimi will iwl » MUvtart of all 
thi Af iintiomi. happily niliivd wKta uom or Im» ffglit 

\VliHt. ibeii. In t'voh)ti<vn ? We can beet g*^ at It by 
aMiidy of hoiiie one hviu^ thliii?— let US My a bean 
plant. If you take up u bean seed, you will notice uu 
ll»e outride in a Ihin huvk , and, tearing that awuy 
and Uiokiui; at the imrts within, yuu nee two largn, flat 
naddike bodin, aud beHWl* that MUMithinir (bM Icwka 
likeathoetetatk. and. «i|iain.«oiiMthbiff vbioh appcava 
like » httia bod. II you ttady It «af «f ally MMMifftu 
yoa will M» ttiM what la Inakla the toCMi la Mlly » 
little plttDt. Wkm did tha httla pluil «MDa tant 
ThatMMHilhiMildlaaiMatieiu AMantaootfiDniMd 
la tha gra— d, nar doea it «Mi«dD«ni out of Ibeafcy; 
tt mmm but Htm one a oorea-ftoni the mother bean 
ttlant 8ft do all aaada ask! ao do all living thtosa. 
Hefv then we learn the general principle of bio(c«nmi« 
—the <iriffln of nit thinic* llTlnc rroiii a Urittg ancteetnr. 

If the bean »«re placed under proper oondttiotis ol 
nourUhnivbt. umU'r fin>|ier temperature and euprdltw 
of mototurv. it would develop ^radiiaHy different parte, 
wtiieh. iu time, would nhuw tlwir nature. The bean 
will bur«t tkie bujk ; and, (row tbe liuae of itn eoininf; 
fortlt, tbe variou* parte will brootae mam diffrreiit 
Tbe flmt real Irnvni will be difTereot fmm the pad like 
hndiee : and. an tlie plant k^''^^ it will gvt n i^r^'ur. r 
number nf |i*rt«, and the!**^ will tH> ii^t** uiiiik>' ' it'-li 
othi'T. until WfT hnw th*^ ^'><IC ^^'ao. rwlnlnt^ «ruubd 
wbAtev^r MiHiiHirt it can Ibid, with LMulnl- rmd varlou* 
le»v.'?t. and. laTtT, with llower^. « t'.n.^l v, with fruit 
airaln ; »o the whole <'"nir»e of rh-- -'i rv )iiL» been ikot 
oldy oiif- uf etilanreliifiil, i.t:t "f (ict| turt'rucrit of differ 
enl ifcart^- Here we Ihm- h - tmUiI pnti.-ij ile. eoiiimnn 
l<» all liyinpr tluni?it -;li<- [i.-itj- < f ■lifI.T. i,ttAtiH>iii, 
TIm- ui'vr ti^iu^ t..« iiMTii-f i» ih.it till*. Uvii. pl^d.t, 

rluii^'.ji.h t!u' kiit.j froiH wltu-ii <t nwue. Itdueeuut 
u'r.<.\ |] r.. Ttii' rti.tt.or the other, TlM aOfepirinc !■ 
Ilk.- tt^ iiiir.M.t Mere we have the btW «f hCMdily, 

i-\r-r\ i ifT'-iif. Ilk; -ii-_ii'^ftr u* itt ji^nMif 

H'lt ill (Ii.- hi-' -..IiVr, ,f VI. -1 
► ^.■iili plivril (Mr.-r'.lllv. M.ii w.ll I 
likf It- ii-ctl:**r, nnd if Vi.u puiijt .% 
!• t in t ti<- ^itEut' Mid ami hn^ t li. hi 
fc iiu. i-MMii.n-inMof nuunvhiiii nr tl 
t \,'n ti vr.ti 



But let (la take a Hurvey of all that » known cJcAimi 
and aniiuali and nee if any further lifcbc uaa U « 
fnMu the faotn. The evidence ean be mo»t cuavfr.^). 
irrcm(ied under thrw beads; I. KroiD thv fom* 4^ 
strurturM of living thiufpi, or Morpholnicy. 1] 
thetr dutribiition or oeeurrence, 111. From dliect a. 
pi>rim<int. 

Morpholosy miffhl be studied fn three 



ITlirih'lH'r'., jvitc)., 
H.-r.. w, 1,11... t'l 
eiiliutiuu, tiereilu 
In *i'i'l> iiitf th- 



ll I IKt On- TH^W 

I .- !-■ il'll l'»IU-tl\ 

i. '-hi- iM'^tiii. {fttfii li 

iiuivr up under thi- 
would not bf e» 
iipure aJl tbe beans in n 
> I ^M.iiid find no two joit alike, 
fcur prineiplait Moneaaala, differ 

vii,rti»iUoii. 
' Ixtan titlt_'titi\--I\ . -ine eon M not 



\\'li»-r»- did U^aiL* 
f th .t. nh^-re did all 
Th. r.- Jtr** only two 
/i> tliiir viwrien Imvf 



lilwUkMm I 



aiaaaf tba 



I^Ven 

■ TDiDiiwai luaaaCu- 
fal wioHd* dara wa torn away and rvTiiaa to read 
tbmin ; Knowledga abont tba wortd la knowledge nf 

iia Creator. All troth Is Ofld'e tmtb. Oanaiaan Uv 
honeet with bis own Intelleot and shut bw eyes to any 
fart 7 U It not your rerdlet that we would better 
uiake up our niliidb to inquire Into tbe trath of e?er> 
tbIOK. tuaklnp sure timtafailb that ie well fuundcxl 
will nul be upaet by anything tluit b trite Y Kvery fact 
in sai^red. 1 *ur interfwelnf Inn of fach* imav differ, but 
we (lare not n'fuM* ro liM>k at th<im. Pruvc all tbin|p». 
]|u]i) fa*t that whU'b 1* ktrRid." 

With thin prefHo^, we wilt luiok at thin th'j^clit 
elianc^'. The pnteewi <»f chatiice linit been Koint; on for 
NfVfml ctMiturie*. but it has uirver tfone bo rapidly at* 
diinrtiT tliL- liL**! thirty yeiim. Durinir thiw laat ir''*uera 
I ll ' If' t)uHif(til ai'tivitv <d m-ifiie*' h.ii ci ni-Teii 
ir.Hii.il .-■^iii' rhf«irv lh«- tficnrv of orK'nni •■■.( i inmi. 
I i.Lv '.iHTory rh:^rleh K iMrtt'iti'lLid in th«' iu* ul nj bio 
l.'k'iiMi fiii't*. Mini ir i\n>- ^r<»u»' on wnrkitii; until it bi.|» 
fair tt> It'avrik T^o- »ho'.>- liiM,p <>r biniian iiiii1>-r>tuitil- 



Uitf, If iii**y trn-r -^uu 
lii;h(eil lilt' jNifplf. 1 m (iiri 

fo.k- of (lir riiiin I ) :. ; 
\ riiriii^' til rir .nniri-r-' r y ui im M i;'- 

■ \ l-'l IT i!.-|f.-ii| III III' l.-.;Ar < - 

I'j 4libdi> ll. M X: uf llii < 

wUm t«v>cml|jr lur Uk ttviiennc Amsakmi VurrtHSMT. 



have failed toeuk the <jue^tloll 
crnur frLHii * ' *'r, fur (ht- iDiallf-r i 
plaiitN iitiil iLiiJ!inil-t i--iitj<- rri't:i ' 
pneMible itiiHwi-rs f-^ r ii'- ■ni'- ■■iiii 

iMH'n eteniial. or that tliey have iimkSh tluuuM'lve't, The 
l^ntr aiiiiwer u tha.t rhe 1 'nmtor imide tin- flmt one* of 
Miirh kind dir«TCly Tbi-" v|hw it callinl " ^[lecial crea 
llnh " The only other |MjM«lb]f auHwer in thai uf evo- 
liitjun ; and thltn aniiwer ineann thai the Qrvl liean Ar>'«> 
AH beaiit* now do; Ibat the plant* and animalu imu' 
livini? have gradually di*m.'einle»| from other* that have 
liTiHi in timee pa«t , that living; nature ha« eonie up 
like a Kreat tn-e, with ttnuiche* piiKhin^ further and 
further nitart an<l beooniinif ccMkllnually inure tllffereul 
from earii (ithfr ; that thi* irreat kinifdoiu of life ban 
unfolded from a ttlntple li»-icliitiinir : and that this t<im- 

>ple heirlnnlncr. tlie an«e«tor« of alT ri know, came 
niiii— we know not wluil. I rt-)K-'iit. we know not 
what. 

Aeronlint; tu the i»rinciple that we »hould prove all 
Ibing*. Eiet us take the theory of evolution «n trial and 
een what evideuoe we can And of Its tnith or erri>r. I 
DMd not refer to (he Blbla as aa authority on ibew 
things. I thknk eirery OM haM Wilt atrri'e ttiat the 
Blbl»tanot sent to teaab any aataatlAt! iheorv, t^od 
netar tells ua a trath tbalwa aaaflnd out for our 
saifaa, aad wham Ha lyaa taiwaWaat Mlaiaaif »a awn. He 
did aat. to tba aaaia bfaatMw^n bow Ho laade 
lieans. 

Any one familiar with oataro woald ba Ukely to ob- 

Bse«. 

eafh 

^_.nu 

Kgyptfan naatulaa aad to tba Swim 

lake dwelliftfcs are the name as we Rnd lo>day. Tbe 
tHJiuiileralion of thi'M* faetii led the older naturaHsCa to 

deny I'liiphatically the pomihihty of evolution. I 
know yoa are thinking that new kJm^ua itnicht be pro- 
duce! by croeelDir, bat tba fact of the niAttT Im. ttiat 
uiutit t.|ieelee will iwt eroes: that Is. If you iila<v |M.>|leii 
frxmi a bean flower on tbe stiirina of a |>ea flower, (here 
will be no reiiult, aud tlie Muue I0 true iu moet ollwr 
kintls of (dniitN and animaU. In lite eXc!vplional ca»eii 
thf offupnri^ in eallitl a hybrid ; but eucli hybrid* are 
^•nenklly iikra[MiV<Ie of refiro<luein|[ their kiml and die 
w ith<»ut' olT«i>nn{r. Mi. for in^tanri*. the mnimoik nMil<i, 
\<iii u'lll M'e at otiO' that If hyliriil* ar<' rare and then 
ifenerally slerlle. the oritcti' "f Hii«*l«w. tty oni^funif l«» 
not likely. I (should Kay that there are (•utile fertile 
hybrid', a*, for inklanoe. anions pIlL'lier plants, wil 
]i>vt5. and (tn-iiid*. and even aniotJi; the liifcher aniuiiiN, 
and h. rr ih-w vpt'oit>M ar*- prrfciuc^-d liy criMiin^ ; but 
hiU'li •■\*-rptii'liiil r-a««'» are 0/ lltlli' ari-uUliT wht-'ti vn- 

ar*' 'NiiihhiiT.iiii? nil iitU-^ed uuiver*.^ prixTM. 

Alt «|.p.«p<':iT i-lij«'rriun to tht- thmry nt woUilinn 
lio V. ■ f -iitlf irtit riiiiHf, U IT Hot A^liintf * j-ikmI ileal 
th.-ii -I Mill, I u-ttMV> in li pr<K-4'K^ of rt'liirli tio reJWMMi- 
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way the older naturallat4 did it wan to gathi!t?&^|^ 

ail manner of fortiM and inM-e their ■ Manw iji 

■attwr tbani into icroups^ and tiieee into kurytr gnm. 
naft klad of study of planU and aninials we caUdi5 
^'^Itti and it was vanr much in vofcoe a bauari 

Afalfc woadiHiitDdaapar tatoUwrtffc. 

tnea, daalinc with tba latamal organs and th* mri 
and bow tbay are pvt tofatbar, and aeak oat th^n. 
aambtooaik Such a stnoy Is called anatomy •ai^iC 
waa aiaab pursued fifty year* atcu. or. mtih, ^ 
might take up tbe alody of the structw hmi He 
liandpoint of geneata— traaa bow eaeh orgMi 
about, how eacfa indlrldaal aaqalrad lie atraatai* ^i^f 
form ; that ettidy la known aa«nbryology,aadii«b^ 
ooBM rrry faahkitiablt la raemt yaanu 
Ltkawise we mlaht fMr Oianiga la lao «nr 

B«gtonlBir wHh aliadftaatlODa let tu aae whbh mu 
tbaaa atadtca podai. Have you avar notleed boa niZ 
manr plaalaaio Uka aaab ottaatt Take tiw (Uittm 
kinda of lady rilnpam Tbaaa ia a Und that gmee m 
tall and baan yaHow flowm, and another ba» hot te» 
leavsa and beam large pnrpla flawere ; y«t then if » 
great mwinblanca. Among animals^ altlioasb ao mm 
would mlntakea tiger for a panther, they are i^ipi 
alike ; and a ehiM would be iiMllned toaaJI tbetu : 
kUtice." Auimab and nIanU fadmll^are iuM>ii,ur<j 
iu irroaps which the older naturalMa called gfr^n. <• 
fauiiliee, or Iribea. What is the ineanitiK tif tlm 
semblance T Every kind of plant and animal U^z-rMit^ 
much like It aud wbieh the older naturalist* aiJird in 
retatioDM. "Special eMralion" aiki«wer» that it if 
eauito all livin^i thing* have been fnniivil by t*^ 
t>i>ator, and are alike jufit an the bulldinm Lilaonfi '.t 
I'l.H HrchiTfi-i »L^ul(l U- : t'Vi .: ut i. m iriht.t« ih*i th*- 
('Ill It'll rr-laf I'Miilii p i • rt-rtl iiii'I ! Itii? Hi nt »in. lur auk* wij 
|KinlJ^t'r» and iLircm are alike Jn^'t riiildren f.' :tr 
same faiuily arv alike ; lhal iu fn>.~( (he ilitTemit li*!, ; 
ft]ip]>i*r> are children of thr rjiute fatiulv- Aud thf 
ther and t Lifer and all tbe rest uf tbe catlike 1 
arti r}iil'lr<-n nf the samo 
liny <';i.t <-Mi):il i£Lr(va thlid I 
lit tweeii Ihe** two 

IxKjhiiijra little fmi 1 . ^ -v 
can be unlte^l Inl*. i ir„. r 

&or1« of plant* ami i^uiiLuk,? ure ojiL^ruirleii mi 4 

I > jM'« Tor luplaiji r. a (1 luuber of auiiuaUarre:! 
>lru^-l.''.l the vertebraU' vtr back Ixioe type mA 

lUioilu-r ^'^«■at inimber uu the itarflsh type, t»i!T. 
or fift»T:i KUi-h typ»'> w-mkl iiti-'uih- nil ttif [-Uiiti 
and au-tiijil^ vrv know uf. IiiiM^^lue n ;iirlnr.' i 
irf*>. hraufhinw U>w d'lwn uiti* two trui.li^, ttinl *■ 
thew* wmie tip, ».iiIh1ivii1ui>; mill ntpversl titHnrhM. 
Sup|H»e weti^kejill tt:e Vf-rtt'S^f nr-*ii «uiliiialf> 10 te 
(vreveiiled by 04wf of tht'*-- iiriti.-i(vtl lirait^Jie* snnl H* 
•larliDh like aniuialu to bt' repre-futr.! 'iv ' ^r. hvl 
fNmBider the whole tree, bnitirliiiiv:' iil ii' ''-'Ji--e n- 
pretM-nt. in iea two pulr*. the aniinal lui'l plfii.t tiinr 
iJniik> I H t'- >iir»<*. i-r' ' I irati-^i tyi>*- wduIiM.frtk 

up lilt. I fi itin ir fl\<* t-: I 1^ I ll- into uiaiiuniiU. ti:r.U. ai-j 
H'ptiti'K &Jtd tlithe» , l'i:t l)ii> M'hi-ni* wnu.ii >ti In (rrr 
Well Then to expreM the carnlvofuu^ l:*rl.iv:.ntf- 
aiid irnawihic aiiiiuaK you only heed f" •uiHrn iii tof 
"■i the-*- tamiiche*. Home time try to luike any otlrr 
-..rt .if ihiurraiu to expre» llie truth. Tbl* iliafftxu 
fc r iti^f iLiir*-. bhuwH that flsheii are mure like blnl> chti 
they are like KtarflMh. >'ubody doubu that &%h** fc^>^ 
btruK both have baekbone* and fttaxfliih have uut 
varymic th«Ui*i branchtm ynu miild r^prret^nt tiers' It 
liitf thine and reprejwnl rt«(<M>rrect relAtuiiiKliipt*>fV->n' 
thInic elhiA If ynu think tbp diagram \» wtthuui uhsu 
inif. try to make aiiocber one that will lit tlienis* V-i 
cijuld not MitiHfactonly arrange theiu aata a cbain ; wr 
an arraii iu a map. Doen t he fact t bat tkaola wMh adW 
of lirlnfc ereaturen lakes the furua of a teBdly bvViMB 
to vou to have any nifnitScanee ? 

r^'i uR look now at the eenenl facts of anatoay iM 
nei* what meaning may be got from theta. f%»tt ssd 
aniiualaara in raahty miKli mora alike than even tbnr 
aKtarnal appaaranoe would Indletate. ThuK. flnvrrirt 
pteata and rania were aappoeed by the older b«>t«iiiu 
to be eoaatraatad on entirely different plana ; bat tb^ 
liave bem foond lo ao much reveaible «aefa otb«r tw 
the aama tarms an now used for deatgnatlDg tbe rtpr^ 
OftbatwodiTuiona. It la a foci w 



J do aatMsn 



will w'^ ttiivt thiw tr:*. 
i5>*" ttUi.l tliiil in r>';ii.'v al 



duetiwc...^^ 

whola groan of araataraa am bu i ided ^bawnrfaa 
howorer dtmraot tbair appearance and 
life may l>e. Noooa ooold aigaa tbat tba 
anu of H monkey. th« toralig of a daar and lbs awff^ 
a Hiiarrow bore any apadal mowbtaaoa to eadi ouw: 
and yet yoa woaJd lad abaat tba aaate hama JiM 
togatharto aaarlv thaaaiaa way 3 aad. ain. IB tbef^ 
U«of tbatartla aad af lb»lta« yoa waaU ladibr 
saaitt plan still to paraMa Or, iatfae«habtaa«ralNar 
you will find In the naek aavan varftabna. and la wa 
neek of the squirrel tba«unaanmbar;e«aDin m|Mf 
necked fhraffe w« find no new ones ; andtlwallB(M«^ 
hlerateil neck of the whale etUl has seven. 80. bewj» 
the irre«teet HpfiAreDt dl»eralty, we find the <w[[ 
nimilarilv. TbU law of llkaueas runs all thfouitn tt» 
living world. I think If we looked awhib tbe q««>^ 
would gather ffreat force. •* Wbv fs the [J! 
retAincHi when tbe nm^U are eo different? wnyl«i« 
wing of a nikwrow likn the leg of a deer T " 
rhe i**»»e of elRMlHeAtion, onlv two ani>wenarepti»^Y» - 
>5^ T-lal|crvution " Awum<*«' that the ''rrativr J" 
tiiit: 
it II: 

i) 

all*; 



.1 li rt-rirtui htrurture and oboee to liiult Hi"^" 
ii akirijr very different creature*^ Wliv He 

ir.lii, r,. ,..-.i,,rL>.- Mli-jM do thifi i» n.rf .■iI^dJ"^J 
liitiuu t-iirh." Iliiit iljife erealuro* '•V"" ' 
■;li»> art- b.ixKl relation^-lhut lliej^'^^ 
fr>):u a et>mmun parrntni.''' 



1.1 .l-iu-h: II 
^■lJ(_>lJ^;h. Uiey 



|tl'.l.|>ii. F' l.'Hli'T \ 
iilj- HoImU Ij) liii 



l:if kv Tl..- liiM nn 
niiiininK half »uy up tu 
rii-x>rd Iw^-iin*. It Ih v*'ry 
f,^rtj. Ih'i'iium" jutMie ll 



.\lM.tlier ul.jerlioli [ 
; "fit rciu found in j 
; fl.^-l:I■< we know uf are , 

ll - : amd, f^'-n nftt-r Hie 
1 1 l.LV Nlr.->N i-u th.-^i- 
ll. ^.• ii. th 



h.-.^iiu. 
t.'(ur«' >ou li^' 



i:it different nof^ 



;.Mtlin.vl t.i 

ie «hi'-li 1« ffcrht. 1 tiia»l P".**'*L^ 
tiiethiiiir further, that #lru.'nif. > an- rrUiiiwliomW 
iilatil^ and auinialti wldrh .\rr Mhel^-t.^ 
huum* al (he K<>olo({ic'un)ar-[etL |'h l.V'ielf^hil.)' 
h.ivr Ei-itin-.l .iiri.i,.rjj; i.-thtT aiitm.\:» tljii' ^re.l 

^ - ... ,, - - ... 1.|.-)iL l'iti„'. Kiil.iuj.iudtT like cre.\nir.' -Aithl 

Ub«ury Wllboat knowlniK tiM didkuitlteot (he laMtlon. Il«g» i and you mu»t have obeenred that tbey 1 
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In the rei^dj 
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"ilk. tn r?^'rv iip:iilli.l t:i.- 

.Vni|i:iiiiriia li.w.- '.r-f.:-- ■• ' 'c. 

v^.l!.-.t lii-ii ..11 r 
I I'.Mi iiC 'hv i^mIv*. V(ni wii!i ht'i- 

t hi-r i.:h' 1m li,. Ific*. that lUi- 

:-iiirk*'-l 'U-^ ;i'iit in tht- itk*'I-( 
wiit Hud u rKi|iiijt"it«rv ic 
Ml»<l. elirrrfi-r-.', th-Ti- (irr.vir. 
«»f liuy R«^i-'Il.t A f-'vr ) far- 



V Th-»n wt-v .Im. >, 
: i.M.i. .-a iri- |i> tl't.rt 
.•l.fti ill- IS v--:.i!.-.t lii-ii ^ .111 r-Hii K.'f rh,^ |.i-.-ltT-r-;-r (hit 

Ml'- i'law whiTT 
art' iii lf^ii |>lai'i-H tliJit 
:i I if I In- python y«m 
l^-niii' Al that [Kii'rit . 

ui^n, lit <li>M><-(iii^ n 
wlm|««. Miiuf oiu' fuujui ill ili.i iinw|*«* i»f tli»* 

t eTW'f porlinn (i( ih*- bi>iJy^ wh»^r»' Ue. iwu or 

t hrfi- munll Jxmi't4 rnrrs<«>ptiniliij^ In po^ilMMi uml ptruu 
1 urt» to thv- tMin»-4 of tlte in-lvlr k''^'^'**- What um* iIiimm? 
tM>iito« hiivi* I muHf Ifav»- for viju lo (lt*ciiitf. TIii*hi* illiu- 
Tr;triiiii9 tire by iu> tut^Axt^ iM^iartttj : unr uwti IxHlittii am 
full (if Hiuiilar i>iu*%. Iluw iirarly wi»t]utu t«NUh dwirre 
to In* plavtml liLTr jMThap* m>hj«i proMNit eoald toll Ufl, 
After rnnitUinriiii; all tncs«i tmct*. whldi in tlMn pFob- 
Able— tbnt the rr*<atiir had mio piarj Id uitod and a 
rusl ir lint rn tUts tU^r***^ **i tc^vtuu many AnltiMjiUielL__ 
4>rii^(ii4 : or. lUmt lUt^ lUtUKH rvprvwi-iK ialwrltediLrue- 
tures which «reiu prooeMof beootuiu^ lout bnuuiwKhii 
er«a( ure Im* luloplvd a ummIb of life fur wbieh tbay ar* 
DO longer neetliHl t 

Tttminsr to tti^ 'n't of thp roorofaohvieal atndiea. In 
aeakiiwtofind <mt thmriiriii of IMnir tblnjEa. woald it 
not br iDoirt natural io Ktmly liow thtfVocMue iDtoesiiitr 
eiiw now— that in, «>iuhryolofry T Iq watvhing tlie de- 
vt^lopniMitT rif tlH> «iCKB or plautM aimI animaU noma iwr 
priKtii^' lliluM bavv Im«ii otieerved. Ycmi Jcnovr tlw 
•>iiiiiry.i^ (if all IhiaKu euaw from a ainglr cell-si rtr> 
rilixf^lf^. If you werelo«xaiiiliMfche«cabi!roaoftlM 
yoiitiK of (Mttf type; yon wontd And tbvtr ffWMOibliuiea 
to b« uoUiinfanprtof wIoiiWiIdi: If jroQlookAlAMt 
off BloMiPia NmitnittiigMBbnrM «t «n mtIt fttMi, spm 

. « pttrtkr dM«jo|wd AaliBal kUtelv tohm 
MiM wfabh dbai not beloi«lotta klAd MfcnftlMr 
to MMM lomr MitiiMl, M thai it fiaa lonm bean known 
tllttt cndi InUvMnal in ita own pcfvonnl derrioptnane 
ff g paaU, in a mde «my, many of the Mructnre* nf the 
Aniiuoli that am below it It tsafa^ (hat wb«R Natnro 
•H*ts nbmtt htiildtni; arohln. nh* ciniirivtiwH by mirvey- 
itfi iiiitlin^ fur n r1»h. thn-n (craihiahy rlmn^r^s thai 
by f«>riitii)i£ MHiii-tlnnt; iu<irf like a rfptlli? thziii atiy- 
thlfkc fliM'. itiiij •nily lutrr inoilEnm that iuto a bird and 
ttii.iJIy intii rt rut>in. Ftahfa b^<•a{hl^ by i^ilb; atid the 
a>rr:Lii;;t*iueiit uf the blui^il vt'Mfl^i iii eunnection with 
Tills ts Very rharai'terUticL If von KhunUl niamitHi a 
roititi eitibryx> nft(-*r the ctfif bas ^>ri-ii »At ii|K>n two or 
tlirf«» darn, you wnuld tUnI ijiJt clpft** and rht» bl<»rHl- 
?«y«ton» of thr flub ; and rt^biiiM art* not ditTiTt'nt fmiu 
.»th»fr cTfnturpJt In thif rt^iwct ; for everywhere* we 
t'linl iin;;*til>'iiifc pH;*».|i)>r thrKitrh of the fonus Im^- 

■ ^1- ri'iciarkiible a tlftTt-t' 
h iw- lit-v-n deTCiTeil nA-t 
f 11 liik'hiT srroufi oi !*iiU 
u.iul*. ■•lai.'i- nf rill- *;r.iii|. 
ly tlK- y.-.ii:u' .-,) ihiK ^-n. i|i 
kfpt from di»v^'l'i|iii(i; 
ni l iiitalu cliniar*' of ItJ* home What i- 1 In- 
> h; I fartH ai4 rh'?«He7 Thutte who dfftMi.l 
.f ^i.f.-;{il that tlif* ora-atiK v( 

- r,ik.- I'l.-.' r -rtii- ti.-.-.vt-' Di-. n'-<, >v..t 
iir. i;.<.-.l- I if r liir- .-ui lir-. .t- ; hn: ' li ih is ;^uick- 
Ih :'riu'.-' iijiiiiv -if iht^ elubryunic ur);atiH 
11-^'. A - lif hii-t teeth in the upiMir jaw 
i' -y.f tiirmu'li to the giiniit : ait embrvo 
r ATiiinalfi hnf p^Thajirt tfi« 



tion to Mr. Darwiij. m-; w.i-.\ir:;r in 
ifTi-at Ihrory. 

When we eom* to vol-'.iui-;' i>.i4ri'U v.'t,i 
at »eft, vft* flni) two very i:.. it>' w iri tn^'t'^ 
place we llnd few. if any, ;|H r v, ini 'i o 
4>l>e ; and Htieh ax <ire r'uunil arw alwav^ ■ 



111: 



■ii "iiv f»f out 
The flmt 
ihv where 
Mtiewhat like 



nil till* oiintliieiit from whleh ^traxvlen* ini^it 



In mvi I'tmrleit \i Harwlii, in hiu e|KJch-iiiakiia' 
^•i^'ik. the "t>rlcln of Sprrif*t." brouulit oui iht- 
tti«i-ry I if evohit iuii afcnio, tliiti time Hup[Kirteil by 
abiuutanl evidence, and pointiii;; Kilt u tii-.i-at |K>werfDl 
and hitherto tuivii^jecltHl fuiiM- i;iirii4'U . liaEiirnl m»* 
let'tlon, ur tiie survival oi th*- :ll:t■^I. Mam intmmi^ 
^veii thuM* wIh> hare atlriuntrtl U* cviticiiH* M^T. Uarwhi 
and liU wurkn. havr no nntionql tlM BMSOllff 4}if (Imt 



have ooiue. ju-»t tL* if rarv waifh had tKM'n U»rne thither I exfiredNidii, or ides of t)ie opantJoD of tlw gTMIt MUM 

NUil. bei^HUiui: tuodified thniui;h Umit |>eruHl« of liiue. wht''h he naUif] l>y thik nnine. 

only dimly t>etniyi;<d their aiicetitry. It euuuot Im- In Iih' firvt pUiee, ante the faet that all plaiitii and 
urced tluit these t>eeu1iar itthtiid ?|M*eiCTi are upeelaJIy an iumtH jirnduee many offhprltiir—lrom (he leituileai«d 
lllte^l to their eiiviruunient, ljecau»e thev are fj^neralty i ti^e eotiflnh, wlileh i>il0ff fortll lh«Lr UllUionii, to th* 

nan lntrn*Inpe«'| ' comparatively slowly innltf 



inkii- 
a:i.lt*: 



'1 :i 



i\ Thl" IH tr 
iM'?etit iiatuni! 
I'lat the ytiuifi.* 

' av(ili>t 1 1 WA» I u 
(■ fuet wn>, I bar •< 
i;ri-vwn and ii*«l t 



c|uieklv <lriven out by tiie foritin man 
from tlio enntuient* in the »eoond pUi*]^ Aiiinuiln and 
nUinta that couM nev«r have been bli.iwii or tluated 
lonff difltao««tM«IMTerruundoM iMlandti far out at ^ea. 
Larg« quadnipeda Mid toads and (ntKa that are killed 
by aea wntar do not oeour (lieraL If Special Oeaiion b 
triMb Vlqr UM oraaturet that oould nut have trnreled 
far navar ■ un lj d on Uoenule iiiland« ? Why » the co- 
eoannt paim, »haaa thick • wrapped Mmle float for 
wee Jot in —bar mftumMd, Im onlv palm foand 
on the far ninir oond iihuMb ud oa both •ooCl- 
nent* T 

Of OLHin»e the believer m 8)>ecial Cfmttim niunt re- 
RAT\X »p««[«s Sku fixed uuilit ; aiiil anytliinfc that would 
•1m>w tbat aiMJciefl are olianipenble would take awur 
eonier stone of the dMCrina 1 thinlt 1 can nmmo A 
oaiie that almoat doee that. 

Seraral yonfs aflo 1 waa mplorinn aoHW fif tba Mvn 
or 8oatJitra Indiana. Onaof »biNin»CAlltd OrMrllab 
Oava Md InhnbHad bjr tha aalMl wmU cta« Mjritb. 
Ovar Id AmtriblD Kuopa tbtM m oarliift lEnettooe 
ikftbllMlbf «rijllih. In imapMiitniii ■ml 
of Um mim mi ntt Um Mftditlona tbey 




MmU b*; yNt ftliacffay- 

Uld in CUmwIlah Oato aro tUnlbr lolfaoea found 

In the hllb anmnd, bat of a diffennt siwcltii: whllp 
the ernfflah fooitd in tlia Anatriau eaveii nwiioble rhr«e 
liviuff in the rtreanu of the hilU aronnd there. I>o«<>t 
not thli hord#r on a dmaonfttration of the orlglB of 
each of che«c> undertct^^im^l H|t««lei!< liy dlveinnnt modi- 
tioatlon frv^rn thoee hvtnte on the iMUiiidet Haa the 
i.'rent'or td&Ctfd all thlUK« l»«»b hb if plajil!t and aitimalM 
ctaiiie by desoctut to wake ua believe a he r l>ucw not 
the denial uf evohition lead to worse diRlrnltie* ? 



comparatively slowly fDaltiplylnir cayle and etepbant* 
all (^ntanltinift do iuulti|riy; yM. on tJtc whole, the nam* 
ber of iubabitante remaluinitabout the vawe. only two 
offtpriuff from each pair ean ■orvive; Bv far tlii 
huieer number of the yooAff plante and anktoAls raut 
die for UMire laelc of spaee and fOod. Of lh« ten Ibua* 
•and aeedi that a i hiatle Mode flMtl^f Ibrtli. otdy a few 
ean poesibly flirrive, A pdr of Mtt. If all llieir off- 
•prloff llvadt wooM In two y«ai» atuoont to a millinn, 
II Is aoqr to OMb th«f«foni« that with the earth heiav 
contlnoally oe«i«tot!l(«d, (here muvtbc a mat ¥ 
cle f^M* rziMtenc^. in which the lar^^er portlM cMf i 



contlnoally oe«i«tot!l(«d, there muvtbc a mat •trnf- 

Krtioo I* 
u wo 

tbefirraemi laws of hwedity and rarlatloa that OOeh 
offiprinf inheritp the iweoUaritiae of kipONBlikoad 
that no two iudlvidoale are «iMl||r oUnb iiinat 
nyrted ofliprtac ttaaro noy bo mo of too mil m 
■ono wbok by their ladlvldttol pMotlirltlM* are better 
obia than others lottfttODdtitaootbo toco will be to 
tfao awift and Iha battia to tbo atraoff, thaea will bo 
likely 10 llvo and thair tnolee porteh: and then tbo law 
of hoiadllgr, aloppioK hi» will clve to their offeprloff tbo 
citaraotor Wblea enabled them to win, and the mee 
will be Hin dlft ed in tha dfctocHop of th« wfonlhc char- 
acteristic; 

In the cAMi of the fflraffr, living' a^ it doeii in a cuiin 
try fall (»f hi^blvoriin* nnimaU. and where foliage for 
their f<ind l* ofteti at a premium, il m evidently an 
vantaice t>> have a lontr neck. AuwmfC the anteln|ie«, 
from which tlie i^mfTm uprunt;. there would D'^iiiiin ly 
be !M>iue with luu^r ueekii than frther>: anii 'Im-t' 
wouhlbeable to rrach a line a little hi^btr tliiti r-iftr 
maten, aiul i*o find fooil m time of dmulii whr-n nil uri 
a lower level waM tcnne. Thn* the »>hurt-ne<-k> t in i 
,, riduaU would iM>rmh. the onen with nerko a lillle Inncr-r 
Turn from oceurreoee in M[Ntee to oceurrenee in time. *«rvive, and tlilM Udnir kept up. the k|^'M'^ wonKl im- 
and e4>niiider the fartxnf palecmtolu;^'. 'I'Jie Htatem^iit <*ome longer and lonifer n«'rked. till the linnl of umdiil* 



..1 i 



T h. 
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1 1 

ad.iul- 1 r., • 
Iv .-%r.|-).I-.i 
<'.Mi-..I liiiv.- I 
rli.ir v.,-\< r 
hor^ri- iia- liv 
*t Iniiir.'. 



lO'iNt |ni;ir.'...v.- (.i.'t |. rhar tt..> l->.lit« ;kr.' f.vi 
th«' ••lulify.i'- -I'.'ill v-E'lilii''iti n|i tu ican hni.*"':f, 
Whither do titew? ftt«('» t"'*tit T Are we lo IwlifV.- th.^' 
ulL llie-e >i(ranue ttiiiitfx were done for w>me puriK>Mt* 
ea.nnot iriiw^i^tne. or uocept theutuweruf evdutjoit hikI 
ri'*;ar<i tlient a* th*' i~oii-'*'<|'ience ami evideni'e of tli'.- 
r»-|jfctinn of thii.ics lii jru' ' Plio tiiily other view be:»iij.'^ 

HVohltinn whl-'li i-aii iii iiit far thw likeneu Ih tin* 

unltv of plan tn thi* 'nlad o( itmj ami the evohitinn of 
an i'le* ; and 1 ciinfew* timt I raniiot m-ii how the view 
of the evohitinn uf an idett a\v—^ a ratlr.inal etplaiiatiou 
of the fart>t. He «ho adupC* thai v|i;<w iuuhI believe 
that t lie Creator earned uver into newer atructurea the 
n*4ih*sH feature*) of Hi:* InM pnxluotinu ; it asaumei that, 
with infinite resource;). He adhered to one plan and 
niade a whale and an aruia<lillii and a man alike cimply 
be«^-nuhe H>> hiul one tyitc in min<l. I>i'm*k ni>t the view 
of unity of type in the mim) of the Creator, and 
evolotioa of ait fil*^a. ^nake and tottor by tho vorr 
wciicht or Its own lujplieatlona ? But It la tno ooly ao- 
oape fnmi (be evolniiouary hypotheebi 

Paa»in? fffom tbo Ant taoao. let ua take up the evi- 
denoo under ifaa aaeond Oeearrenoe. There are two 
blade of Ocourreno^hi apaoo and in tiuNb The argu 
BWM from ocetirrwnoo In epnco can bo a *|i i— i d in one 
•entODoe. Neamree of reeemManealaoooMoM with 
arammwi nf dl^trlhnrtnn Th4t in. orealofoi aio related 
loooeaitotlier. nut aoonrdin^' to the ooodttiOBO utftder 
which they are fouml, but tu.'eordioit to tbo barrlen to 
tbeir tuieration. aiich ma a wall of uwuntain rauM or a 
deep and aneient «hannel of the wem. This Is hard to 
peeeant in a tew word* ; but, to rov mind, it is the uiast 
OOBOlasivo of ail afgoinenla for tne tlieory of dcseent. 
OatbotbooryofapecialoimthHi, wa wonldeipeot that 
•bo fbffiu of lUo woold be craatod oaeh ono Ear its own 
enrlroiiiiwnt» and that In similar pUoei wo ■honld find 
tvlatod oraataraa That Is preoiiefy wb«t wo do not 
tnd. TlakcL for Inataooe, the oooditloiio of Hit oo the 
MatMitoalboAtlaBtloildooiaoothAiiMthMk; tbear 
aiw vanr aiaHeff tn Hhm aa tho IMfleidonw^ 
flad dlmont onSert of flabco and aiOlliMiii and eaa^ 



If species are gradually nodlfled. it Is Jnat 

p shoiihi expoei to smi ; as the two slunva lure 

iooir b^eii »efkarat«d by a barrier that no ttsh or eea- 
wet*d e*j\iU\ crim*. 

The roiiditiuti'* foond on IsUnds are ftiifnlOcant ; fur 
the difference between the lnlmbltntjt» of an l»Iatid 
and of the mainland ix in direct prutKtrti<JU to the ob- 
ttsK-U-n lo ini^ralion. Madapuear. cut olT by a deei> 
Atii) aneient arm of the M>a from Africa, has an erdtrely 
dirrerent fauna and flora ; while the llritiith I^diHi, ¥-n\yx 
rated by a i_iimi»arat)v^ly reeiMit channel, have a faunii 
and flora nearly Ideiitlejil with that of Kumjie The 
i jalapiu^M* Idlandi*, off 8«iulli Ainerira, -r*' ci -- ipied by 
fauiiA sinmin(j evjilently the ittump <ir >-' i:r|i XinMi-tcHn 
|MTu!;arili.c)i ; thanf^h few of the hpeci^- nt*^- 1 i!y Mie 
Ktiiii-. Sc ir ]r.!-.i,»( ji.i.Hi a- if [-".louisl- from tii- iiiiiiiil-'iin) 

li.i l ly iu-r<i.\f, and. becanani; t;rii-<3-.ialJy 

iiiMiiUed. atill bhow«Kl plainly th«ir Iciiubip with the 

' Uwiotblacoodiliooal aOaicoi 



of the aTKuinent here i»— " NearneM of rpf*embhini?e lin 
oonnected with nnarneAA in diKtnbiitlon : and there 
ha*> lM>en a tC^niltial nnfoldlnir a* tin»e went on." But 
It lt( Ritkeil. " If tliere hax ti^n tht« ifradual unfolding, 
wt t'-.. the iniH^in^ llnki : ' Why dun't we know 
tiji ire abii'ii them than we do? — fur it ts a fact that luiw 
iru' LinK- are rare enomrh to 1w priierl when found. 
Tjirre liii^h'. In' 'i.:iiiy rt-.vi'iiM v»hv tliere .xrr i.ut iii;k« 
linkf* , but It ta.k«-- .-. '^Ttwl ijt'.vl iA rn'j.'at i vo i- vlIith^it 
to iia-aiii'.^ li liitii* ]>!».rjve <!Tit3enc«> , and ihi' larr :li.«t 
iroviri^' liiiku ar<^ fiMUid oiitweiffhM all tliH aiviiififittH 
rh.it lU'iri* lUf nor f.i in.t Due r¥iaM>n wh> iijiK?iri;: 
lank'- ar.' f w js rt:.' .■.in-litiiirtH under which fon-i;. usv 

laid d^'.* 11, N-: . - 1 :- ii'- ] .r--'-.T Vf-il .a.-.^tI .it,i|-r vr-rv 

iM'CUlta? (v.iiil !■ I Ml A:i Ul ai n tl ']]■•,' ■ : t - i t I I f •.l-l \ 

Will it^>I lie pf^'-''^''' 1. \ fo-«.i .iiiK t«* prtwervtsl 

wlfcen Die ori'aCnre -li:,k:- Ilto !\ liotrL'> piace and so lit 
iialf pt'trilie<l anil prrit-rvvd, r-r r-I^t* liirs in same arm 
of the -it^a or h1o;i;; »i itiie ■-•ijik.it whTTc mit is beinf^ eon- 
tnm.xlly drpo^ited. Tho only charioe for aland aaiinal 
or ].Uia to ]i^\v«^ 11* fovoi ■-». oitliiT to >ink in a ho(t or 
t'l"*- fail l[i ft riviT an«.l b»- tloat^l tn n pJai't'- wh-T*. it 

4'all tl.^ iTiV.^O.l with sill. How IIMI . LI 1.1,1;. I'lfil 

lik ^•'l III rhih. <v.iiiiitry a hnmlred yefcr>, ;-. fi^-' M r .Lite 
iii.au c'jiuie here nie! with -ueh aoctdeutti aud werr so 
[iri'M-rTed. and hut* many lliat Wl 
fwr be found? U jI no*, a 
many miuinfc links aa we do p 

If f(ooKrapnle-al dIstribiitUui in voiue phuies Is a di-iiv 
om*trHtlon of tlve oriifin of specie* hy descent, fn'^^.t 
bed* hi ^ome place* are a reroni of It In WuHeiu- 
bvrg there are some old lake dei^^lt^ that run thruUKh 
a iouK time without a break, and ubiin iautty oontain 
iuK fosailM ol a genuii of moHuiikK Called lUauurbis. In 
the lower betln of thii-^rie- reiuaiuM of this mollmik 
are so raaeh alike ttul any uue would rvcagnixe them 
AM the same enacies; fnxthar up tbey beooaooeoaiewhat 
different ; and atfiU ftetbir op «bor ■ ■ od waH " " ' 
into kimUso dlvmothat doobo wobU voak 
the eaiue. 

Before ¥re leave oocurrence in tiuie. luiayaakyoQ 
to notice that, wheawver we can trocv bankwotd a oe* 
ries like that of I'laaorbhi, or the woU knovo oootif 
tlut liome. we Qnd Itlob0«llll0 " 
lin<^. If llnnM eontblOBlly 
totfecher snuiewherw. 

The fftcu* under the third hea<l— en>erlil 
be spoken of m> mtu:h better fifty yeare 
I tluok we had t>etter leave It for'th'e |Kr«fl«Oti 

Aside frmu all the factti. an k priuri cuneldon 
OMialdemble weij;ht h lliat Nature is cuntiBnom, and 
saeina to work by orderly prooesaes. Tbingi OOMM to 
paea now aa a •aeceaalon ol rotated oraota; and, rao' 
•onlnc Irom what we aeo to what wo have not eaan. li 
beoomoi atwa gl y pvobaMo that they bare always gooo 
«o. 

TbaathoovMaBaeMit bo oatlliied; but, InadliBiiB- 
■ioalOMtti^&iMliiil ti bol felL ThaovldoaMla 
oaiaolalHo^aod . ; 



nesfc would be reaebi-^t: 
optueut in rha^ Jir.T 
naliirul wUM-tion > 
lUal Natiirn- i.i a cin 
but a nieL')iiiij:i'al nf 
tiuns of tin' fiL'r- 

The baulf (or UU- i* i 
(it I'Tniti^ni-f iinr n ri, 



«nd then, of c«Kin«e, all di vel- 

.'■h W.Mll-1 TjUv thru, IK 

■ r, ;iK uiarn 'raiitlv mi]j|iom», 
L'i'i-i- •"■mu-rlnri^' wii h^l i I'h-: .m's, 
LTisily rtri%ii.t; oat *t^f thet-iindl- 



v«*rv r»'nl oo 
ir,. of .,H...-li 
tiir.-, tiM.tti iiti'i i-!nw. t.[>.i'(| aiid nip 
ftti-ly >i|i[ihed III lb*- mit'tiillnic Hiiil bli 
i/f tilt' ciiMib^itHtiT- iijiipr j>^rifh The il'w 
denlJi i- wrirr«-n rtiJiJ 'H-al'-d for nimdv-iii 



. I'hi anrt'irle 
h. ---litt^til na- 
ili.j;. «rv Oi'f^p'T- 
'•Iv strife. Mo^l 
'if ,Mr:y 
'f fvcrv 



|j'.liiilrr\l crrnluo-' timt come 
Wl lif it: a y-.-^rk i- "f r- irii'. h*'i'iit|., 



into the wori4l. Kvery 
•i-a'i-o- all the weak unes haV«( 

' ■ hi I'll l» arc I III- imrviv- 
tki/Ut of eu>M. Th<* vastly 
ri*-< that ln p,'i[i liff are cither 
vii tii.itrii,'lit by tlii ir ciH'iiiu* 
ii:v variatEon of nli^'lit avlvan- 
mld tie laid UoUi of anil pre 




lOlafHOk aoddOiiMB alovly* bait tt does as 
Ithaa neeaittttialod In tho fflioda or i 



^oee who rejeet the theory of efolntion are soareely 
woraeiB in nmlern biolqgy- 



Hr„'rT tl 

(rreatcr iiumtxT of ^-r«-at'i 
Htarvt'd to death or ki'.l 
I)o you how quirkl)" e> 
ULffV to i(* poh*e*j*or Wl 
served 

Natural i^-U i 'i- i: U hf far the loofct puwerfol faotcrt- 
ofevoluti'>i ; li'it riro [irt* other faelon^ soeh 00 MO 
and dim-^ . ' i-luu-', ■- -mal selecttoii, aOd ptHMfM 
utliem of which we know nothing. 

Naturalist* are divided into several schooln alons thlH 
line. There is the Darwinian nehonl, which fidlowtt 
Darwin exactly, aaying thai natural wlcr^t^mi (« llie 
|irii'ieipal factor, and theotlwrs are '■u!K^T,li^Hte Then 
till fe ifi IIm >'eo-l>arwinlAn Mbooi, In. »il*'d iiy Wallace 
Mni Ray Lancaster and Welwniau. Iioidiu^ tiiat natu- 
ral ««lectlun is the only factor, aud thai nuthluf; else 
has had anything to do with it^ And then the ^co* 
Lauiiuvkian Bchoul. founded by our own Prof. Cope, 
which liolds that natural ndSOUOB ii a QHllMrtlMalo 
factor, and the moHt iiu|K>rt«at BTO OSOBOd dtsOae of 
orjrans and enviroiimeDt. 

IK* not suppose the theory of evolution has anytliloK 
to do with tne orl^n of life. We are as Huiniuer butter 
fliee flying throuirna wood and *eelnif all kind", of treew, 
f rom 1 he irreiit ptllartt down to yonnc: -^-i-iihnp', and 
sayiucrtotheinwlvee " Ah ! wei»ee; we undr-t^t^nU ; all 
these trees have in^wn from liny seedliucs." Would 
they know how the iiredliu^ got ita Bta.rt ? KoMlsr 
luiTc we any notion ot how hfe began. We only aOT 
we think hfe ^rew. just a* the butterflies of loaiaMr 
davsmi^ht mv. " We think the trees grew.** 

Itut. It will bp urired. does not eTohmoo eoafllci wKb 
our kleas of 6od aa creator of the onlvorse r At Hist 
alriit It would ssoin to. But I tfaiok the prtnelpai difll- 
colty arises rnnn faiUof to porestTo that oroJatloa is out 
aeause, only a prooess, thai Is to say. It isaoatural Uw. 
Tbo law of KfOTltatlon doea not eauae a stooo to fall to 
tbo irrooncT: it nwtttly shows what alwajra bappsiu 
oodsreartain eireoinsfan— And when we tiaraoalled 
oeoiotbioc whicb WW do not undmtaod *'eTohillao,*' 
or ** grawitotloo," wo bare laorely ffiran a nauie to oor 
BfolatioD Is a proosss and doos not toneh 
It to tbo IsJIaio to loooiBlso this that has 
seientleta, athdsts; Wbeo Huioy wasad- 
vancintr m yoars, he sahL *' Soleooodsab only with oao» 
oud causee ; boi baok Of all oauass that wo MMiBm Itero 
lies a great ftret oansa, an onoaased iMw a a ^ 
vout seientiet is 

la the Ood <_ , 

The theory of erolntion fo only Ibo tsAasfea 
attenpt to rsduee phenouMina to law, and Darwin is 
not tho flrst who suffered penerutlon from the re|kre> 
seotatlres of retleion. <ialtleo was accQ»«<d of heretiy 
beeauHe he said the earth was round. At that time he 



; oansa, an onoaased eana^'^ Tho do- 
is glad to beliefo thai thfcl UIIWlMild 
lofAbmham, Ho who is ow flatfw; 



to be nnmbsivd anionir 

8o far we hav* dealt with tlie fact ot evolutionT At 
once roiiii^ tho ipiMtlon, HowdM all this eome about T 
and th" ; .irtial ;in)>w««rof this qoSftlOD was, perhaps. 

Oarwif. K ^n-a^.'-t a<"hleTemeiH. Fifty yeans before 
Parwiu, Livniarrk ha<l pitr forward tho theorrof ovo- 

hilton. and iVK-i;;tird a*> i:^ 'MUSO tbO OttSSlaTO OSO and 

diNuseuf urgaiiH a:id ihc dinset ioltueoee uf eovtroo- 
mtMit. Aecorditig to Lauuirck. the Polar b«jr obtained ^ 
hi* Inntr, heavy hair by living in a climate that re- i made a remark worthy ufreai«mt>ranee. Said he : "Tho 
quired It; the girafrr develuiw^i niii King nerk by con ; Bible is not to leach men how the heavens (To, but to 
thuially Mtrelebinfirafter liiifii fidin^.aJid. in alike utan- ' teach men how u> go to Heaven." Harvey was mlhtd 
ner. tUv kanii,'arrM> ac«|iiired tdx irn'nr iilnd legM by much I to account when he said that the bmrt iiuiniMHl blood 
jinnpintftr. Hitt ir w.v^ |"'rit-ivKH| that tiiem< ettUMi« wvre I lni>teiid of b«>inf; the lurnt of good and eriL Wlien 
ill :io-.> ini* -iifT ; 1 1 [■ I n.-ri .irit for tlie prw'i"^-. 1 1 .a- >"- v% toll aiihomu'i'il hi-^ ^tiseovery uf gravitiition. the 
mar-k fi t-ViJ. i . . ..l' 1 f.ti-l of it nlt»o beih>.r •-■■aiity. Iiitn ni oi' i.tiiplT rrit'd out ji^'hIo. 

work, after much riuiculc. lusaed into obhviuu. That Vou will notice ttiat all uiony tlwsCkentfesUi Imrebeeu 
wasattbobspnnhiffo(tlMpnNaotosotocy« ItiecochMia Oao ctasaof phoaiutBa n a aftof aoothar baa 
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_ _ t F«nliice«l tn law. niul tht nHirirriuci thnt alJ (blu^ 

P»*rlia|i« clii* irr>*Al**Nr ^t^rvli'^- ••v-olutloii hiui rrtul**n*tl 
will »nMie (line \tv fnuhil lo h** lliAt it hiu> forml im tit 
the ouiiot*|jt lull (hiil ln«' Ih utittvrHiil Kithvr 1^>«1 i> 
llR* imttifiliitl*- ajceiit of nit tluit iUmm* tii ufiliir**, ttr H*> 
istfnfnrawnr lluit tu um Hv ih ij(i(lMti«f. \Vf nre itrtv^ti 
fniiu chtt old iUcia llmt ihni uiad« Ihf uiiiVfrM* and ^it*. 
by tn %o* it on by iC»elf, brrc aiid Ibrre tutracttkmiily 
lur<>rffriti|i 

Im thkh llKMieht-cluinie^ a lnM>. aixI cIim^i th4< rirtnryof 
«V(>tuti4Mi lakv awny (he i.'k*ry uf tb« 4'ivnrur r Whu*h 
i» iiiunt likf? Httu we worvhip— tliKt Ht> »liouM chiih* 
ijowit tn pnrth for »ix days iiiut lunkf Ihiii. mkiJ 
nndnDAil iLiid uuk tm*, a-< ehildrt'ii luakv iiitid |m»^. ur 
that Ho |»pfhlu«Ml a world by prtK.*«WH of irniwtti 
tbfoiiRb iiiaj4«»tii! Rtr^trhcn of tiiur ? il nut aeouril 

with «Mtr httflmt nniinn nf ihr iVity tu Uiink of rvo> 
liition Aftthi*diviiu> iU4>tlMMl nf Rmatboii nud dernritatioii 
tlii»dirin«k inmbrxtof sii«t4*tkCj|tion. thent* lawn uii«baiiKv< 
able tK<caiiM Ht* Is liiiiimtal*!*' f 



THK PARIS MKTRomiLlTAN RAILROAD. 

Trk |di'il4»K*rai>tiB that v/f re|iro«lnci' her** with, and 
which wtT** tnkfii at dlfTeiviit worKliiK |K>ints uti ih^* 
VMTin Mftr(ii>olitau Raiir<Mid, will. !^ay» Lt? Uutidc 
Ilhixtrt^ AiirpriM! uu*tv tliiiii uu«* fK'«itiuiiH(. Thr work 
baM advAuei-U to iiucb a )M>hkt ibat thr vnulls arr 
alri**ily (ormiHl, and thf clo»ii»i; in of the »tns-t opwi- 
jiitCf* will MMMt Iw l»»irun . M> thai, ill rcrlnin i|iuirloni. 
tilt* MtrHHt will, vr* Umiu, rwniii<> iti> hubicuul anEN-^t 

Kr*Ty«b»'rf. from INac* de la Nattrni in thi* I>(»iiphiii- 
pit*'. th(* trt'alt-l aclivltv pnrvnll»«, and *v*try one to 
eipiully aijiiuiiti turiid tn«* wurk quickly. aA to be 
nuuly fur thf 14th n( January. 19O0. 

At Ulai'e du la Nation, whrn* wr ulutll 1>«*iciu, a nr-w 
prncrai IK hoinf? Hp|iliml in the <M>niitnirtiitn of th* 
vault. IiM>t«<atl of )Mt|cinnine by ririivutinff a tun- 
n«-l, arrbhuttrH*«i^ iiiiuplr an* n>na.iriiri^l. and then 
lh*< 4>ur(h In Mun*!***! nfT. TIh' Ui{*>r It flntc e^v 
fffd u-itli u Uvfr Kf plii^i*-r. and ii|M(n thix an* Uli| 
b(dl*kw i:l.-«/»*«l brick**. ii|)on whN'h. afii'f (liny hatv lHH*n 
ctMueiittHl. (he tfarlli I- put back In plare Wbllr* the 
in.tm>ii!t aru wtvuiK-itii; fmia om* Hidif In Inylni: (betv 
bricks, worknien dcvccnd tbrutiirh a (thafl In tlM* floor 
fii the futiirt* line, where they diK thr tunnel and 
frmilually free (he f;hue<l cvilinir that i» prntretrd by 
tJu* Layor of |ihisti>r. We fcirir an iUuxtrution uf thui 
work, tn whtelt tht* liin* uliciwn at thenp|M'r undiT 
tile brickK ia fonupil by th* pla»t4>r luoni or li^roi iuIxihI 
v|ib4«arib. 

Kroin IMaoe de la Natlnn w** now proc«H*d to lb** 
wnrk UN K«Mib*vari| Dtdenit. Herv we r«*«rli the tun- 
nel under oon^ttniftinn tItroiiKb an entraiki'e foriutiMl 
U|>on the dite of Miuan prtmNi. The wiiutier pri^^un i« 
now eouipleh-ly riuwl. and il» debri'> Mtill sirew the va>t 
quiMinlalrral that it occii|>ir4l. Thr luatrriaU derivtsl 
frnia ith d4!n)it>liti<»n arr ii^nl in the connlnn'tion of tin* 
vaults of th«> .Mi'tntfNihtan. Work t« h«-r«t pashinic 
with gr,'Ml ni'tivity. and tho tunneU hari» lastn cl<mrHl 
for <piit*4 an appiwi.HliUi ■••nt^h- 

Ft^Hii liiMilevaril iMdenH to Ru*> di* Lyon IIh* Unr 
i**rma a \m>UI nirve. in onler tn lakf a dtrt><'tU>ii towanl 
tlie HaMille. Krtjin Kiiede Lyo*t w** (mm-a tnthe work ai 
the Bii»tiile. Here (b*< <|>ia)*>! are turn up ii|Hin tht" two 
Itttnkit. The c^^nnel under which tlw Nahit Uartln 
CjUinl iMUweM i*i to be |iri>|oiiic«*d- Tike work of lUIIni: 
in Ihr aaiml upon liothsidm i» now teuiui; on. noihiii); 
beini^Mt but a channel hi tb« center for uavifration. 
Uitre the MrlroiHjIilau will emerge and tlwrn mtcr 
the tti^Miiid a$7ain u(Kin ntacbini; the opiKittlle slmre. 
ThiK lattirr ha» luirticularlr oMujtjrHl tint attention 
of the frirm]* of <»lil FarlM, Tin* t4*ariij|e up of 
tt\* t(uay at thi^ point aiid tli« prolon|{alH>i) of tlw 



forlrvai^ Thit ■ton» will ovmeually be ant into a nlc-far 
hi (be tuniM*l, and upiin Itw fai-e will im ei»irniv«n] au 
iiittrriptiiin relutiiii; itM oriKUi. 

Kroiu Rue Saini AntMiiie oite niiixt ko to IMaii* 
I^iltau in order to find an interv-tMt< wiirkinjc point 
This rnd* at the Si'inr tbrtuiirh a Hiibifrniuean ieiill«'ry. 
whirh put* th«> HAtrl de ViJie hi cniuniunlcAtloii wttli 
the ttArrH«k» i*t the Rt'publican Uuarxl un ni)« ittde 
and the |«idiau annet on the t^tber, ntncr thin were t 
tunnel. tu> every one knowi*.. In double. 

The coiiwtruc'lhMi of tbU city t.y>tem will hare to 
left iu a prubleuuitwal vlate a* reKVd^ the 4*ntraDre 



the»hfe)d pruc«w« whkli ba« th* in*** advautac^r^ 
not int«rferiDK with trafllc. Alt th« innAociry vurt 
will Iff cxHivlruetnl of tufa, concrete, or bluckit nf l>». 
hitter ukouidctl and couipresMnJ. In the coiutrurintk 
of the iuaM>nry. farinRn. >t>iiittf. etc., velueut wiU hri^x 
eluKirclv eiuploy<M). 

Th«' l^lty of Parl» i* it*rlf rxecutini; tli« work of tn\f- 
ftlrticturv. tuhiiellntc. ami rxr-Avattnic. ami mnMrnrtjnx 
the viadui't> and piv^enicer platforms. 

The ciincrMioM of the 4»)>erntli>n of tbf city i^kifQ 
to the t 'umpaKuir tieuerale dv Traction !•> t?rant#it Ue 
' a periixl of thirty fire yearv. At llii* explratiun ol ttii* 




LAYINU iil,A/Kli MKM kS uVKR THE VAULT AT PLACE DE LA >-ATlU.N. 



• kf tin* gmt Iiii4'it into Pari* and tb^ir ronnertli>na 
Iherrin. Such iiiiMiiDrationa, bowt»ver. itifturw the In- 
de|M!nd<*ii(v 4»f the proje-ctett railmad. *>tiiee. altluHiifb 
the city rolhnic ••tuck will Im> able to u>v the 1iim'*> of 
the larice (VMii|iaiikex. thcdlr^'or the Metropidttan tun 
iiel«i Will not |ierinit of a re4*ipri*rity 

Tb« law of Aprd 4 liwt aulliuri/>'^I the city to Ixirmw 
ihefuniof pirt.iHNi.iHMi fniiiCft that wandfeiuevl neces 
Sao* for the conntruclion of the xynteMi. 

TIh* iitodiftcation rela^i^e lo the witllli of the rtdliiit; 
Htiwk havinu carriml with it an incn*u->r of the lntn» 
ver»r He4*tion of the work*, there hao re»«Iinl a nupplr- 
inrntar>' expeiiM? 4if ]b,0(MI.(iMt fraiiCD, and the pn'eAliiiir 
MUiu luiK, con»e<|Urutly, had to he raiMHl to l40.4H)0,lHm : 
' fraiicjt. I 
I The work of eon»tniRtioii of hn*> No. ] aiHl of linen ! 
\o«>. 2 an«l il, rc>«]*4>i*itv'elr, oomprii^pd l>etwtH-n PlAr# de 
I'Ktoile and the TrtHMid^ro and Pl.'vi-^ dc rKioile and [ 
the Maillot icale. waM nrT*-rfd for \t and was b«gtm ' 




|irrlo4l the city will aMunie all the riirlilB of the ernntn 
ii|>oii the railroad and il* de|»eijdeneieii. It n«ervttto 
(iM-ir the rii:ht to purcluL*r all the ndlini; vtork. e<inT- 
inenth. nn«l real eotate. The eily will tir able lot-IT*^ 
the ptirrhaM* t*t the enliw »v^iein by May 31. IICl 
The follow ihir prli^i* wllM»e rf»ed for the rarriasrc^ a 
patrM-nirvr froin one |iolnt inanorh<>r of tlw UMft>f*>li- 
lan ; t'or the fifht cla*^. 'Xi i-t-iilime*. and for Uit 
MS-ond. 15 centiiuefi. Independently of the iii linn 
I bat conMilule tlw ^y^^teui otMice^le^l to the CoiiipftrDK 
firnenile de Traction, two nthen» are pfojwi*»i— <nit 
frnni the Palais Royal to Place du Danube and aw 
from Aulriitl tothrO|>era Huum;. 

Thar* has Ju»1 b«>en InpririKirated a nrw nocKty t4 

.nimiit :(<»0 nieiiiherfi. ktiown a»« the HHlwh Ftn I'reivb- 
rinii «'ijuiniiitre. Mr l-l^lwhi U. H»cli« i» tbo fuaiHkr 
and the i-hairiuan of the rxecutivr. Thp roniiuill»* 
itichiden ofDcials uf all trades or prufewiol» wbi> mav I* 
rittier directly or indtrrctly iulemted In the |ireieft* 
tJon of Are. nurh a» »urveyont. rnsiiieerK iiianwiH 
offlct-m, arphiti*rt». etc. The ronmiittee pp(ipn*« '1 
direct alt«>ntionto the nrsrent nre<l that rtifVUvm- 
creaAr<l pw>tpctn»n ol life arid propi>rty fmui lire I>t tit* 
adoption of "preventive" uiea^uneit : <'ii toosf Iwniflu- 
rnce lu every dir4K-tM>n towar»l mtnliuu-inc tJw p***- 
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tunnel il|>oii Rue ftnhit Amoine bait bronuUt to liffht i 
certain vewriifo* of the Ha-tllle. The old -tatH prffon 
has liidf^l I»etM» ru£ed. but it-* foundation", which were 
fonniil-ib|<>. have left tran*** tlial an* »till visible. Here| 
tin*! parr of an old ittiiircA*<-. ami. just bevond. the 
labonTc di'-coveTcd a t^dd enrrinfc and a weddinic riiitf. 
n.'>th rclic» wrrv carrh'd t«»the (*arnAva1t^l Muncnin. 
Ill Rue Sanil Anbarir. u|mhi ihi* very *ite i»f the vault 
tliat wv photo«rryiphed. ther»- waH fnnud a »n|M<rli 
UreamI »tvu« (bat market] thv lituJt« of th« amteat | 



fihortty after ic wat> declared to ht* of ptiblif? ntlUtv. II 
itt th«Miirbt that thu [w^rtlnn of the i.y»tein will l>c 
n^ady for ii-h at the oftenlnfr i^f the K)itMi»>ition of IfHN). 

Tlie total h'nirlli of tlw line* to U* cnn#trueted ii* 
about forty ndl»— . The cotrlnir*. after the ftMriiTion 
tti the work upt«n Koulevardw CourcelleH. HarlirnoltiM. 
riirhy and Roeheohnuart. will br covere«l wlthaine 
tallic' ceiHn^; tuid will Im* pmlt^lnl by i^rattnuK All 
th** iiiftalllc work i». to be of vtn'X. 

Thtt •ublanuoom part of the work is uxecutvd by 



lh[Iili<>« atid danifen. of Ore : iSi to ondertake 
peiidMit inve-tlL'atioriH and tentu of "'*^*" j iTTu A 
>nd nppliancm as may l*e ron*iilerc»* " aL^^ 
•tcfttinB i>tAti<»n in brine r«Mi«tr«cteil nwir the »«^^ 
iramil wberv^ unch invenliiraliotv^ villi Iw "^'ruUf^' 
Three te».t but* have hi*rn alrrwly put ' ^oil 

I perature ln*lde th«» hnta «ui br ,^flw<iof 
«l. Tlifc- U done hv thwroo-jimctitMi* »«' [TAtttteO 
(falvanniiH'tMrN nf tb« mmo typt a« JSif Jtolwru -* 
ojMa at the Mint. ^ 
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AIM*AKAT('?4 FOK (N)NH(tMINU HMOKE -JI. 

a ItMriiierHiik'l^' we liavtf ilf^crUtfU tin* llr<'t H|t- 
imniiUH MtHt m>eiV(H.I |>rtze*t al lli** uutjipetitioii at 
Hiiii>ke c-MiyuMihit; dfvictrt. mid it nuw rtfuiuiiiii for us 
ti» desfribr' thrtM? olhcni. 

TliflT UutiLc Appitrnlus. In thi% A|i[>*TntiiH chf f^nitit 



tfrnti* Imr* an* liolluw, mwl tlintugli ilirtu eireulultH 
uiitrr cyiiuirin fmui tli** IhiiUt I I'itf. 1>. 

Tli4« irmt«* Ift |lrnklllt^•l] a] ihf uiiimt 4'itrp|iiit)r by a 
L'AMC fn>n pUl*' over wlitrh l\w fVMii i<)»lli> aiii) lHt|ittii» u> 
burn. Ai rlii* iMMtotii rhnri;)* t%t>nt* Air^iriMt nevhii- 
der. if. (tin-iuirti »liicli *«ti'r rm*iilit((-i. AtuI w}iU-li 
foruu A tin* bridge ; aiid luUn mid ehuki*ni acMruiuu- 




Km. l.-TUE UtLAC tiJlUKB CO.NSUAIIXi APl'AKATt'S. 




PlfJ. 3.-THG HINATIN 8UOKE CONSUUINU PL'RNACB. 




Kia. 8.~THb OKVIM, UL LLKU A; UiMiKR 8UOKK CONMl MlMd API'AKATl'li. 

m ■IronfHr iiicliiied. Mid th^ miiihiuttbli* inuM** dbni- 1 lute upuri thr inmte. />. vltieli Ifi denfted from tiiiir to 
lEftirnl bjf frwilily churitpd mul. an w^ll (i» th« air time 

that hiw brrti liiirhiT heal«?<l by it* |iH*itfta<* tlirmiirh | This npiMimfuN, wliirh in In ti«t- in ncveral miinMpfll 
til* mki'. b*«N>nn* tiiixeil in a rvfrilciwy i>liHliibi*r ti«fnr(< wnrk«. tx rpponiiiir-ndAblr. r«fMTiiilly ah rrjpinN Huiuk*' 
cofultifC Into ronUet with lieaiii'iv aurfiiO^. The j ci»tiMim|ilion. («r tin* rupiditv witli wbirh it 4»prmtr!<. 



«*««t, rr]iruduer» ibr pntcrkii oflni i^mplnyrHl by iiii>k(»ni 
fill- buntinjr aiiMiky cual u|»oii 4»rdliiAry )irf'atr>K.'iuini«*U*, 
timi uf fHMubuntiiHi In two |k*>ri<KlA. Iii the tiriil 
IHPriud. ibii fxml M tbniwii upuii thr fnuil |)«rt of 
thi> STAf*', whm- it b**t'ii|iHV iH-attn). and bunu ftrxt- 
lerfMltvly ; in itir mimd. aflrr it luia biHuiUM* [lar- 
(lally ouiitfrtfd into cokr. it i« diHtribiiird nrrr ihti 
eiklirv MUrfnct* nf tlir irratp. Thi> prinrlpb' m nMiiw 
lufthodicttlly Appliitl in tiw HliM>tin M|»|uirAtMf*, wliti?ti 
iHiU)*i»U of All iirdinary icratp. A, iii<*liiH*i| InwanI 
tbr rrar, ami (ollowotl by aii<»tli«<r leritl** II. Tb«* 
lurnarr u dividpil into two uijr«|uaJ parts Uy mi 
nrrb. «', of rnfmiMnry brirkit llwl wrvr* m» a Mi|»|N*rl 
to a uiill thHf funuh a <*ijiiipArlini*iit in tbr cimibustroii 
rliaiiibt-r. Thin arrh in pmlrrli'd by a inaiik (nriiLinl ii( 
a iwrfoml*^ ca«t inHi plut*'. Thi* rtia) IM hi'AiMHl up on 
tbir front (>art of tlw frTat«>, whprf It b^likK to bent. 
Aftrr tbff biirnlnfc baM Aitvauml »untrM'nt]y. tiM* 
Rtokpr fchnTtiH tb« «tal tu the luick iMirt of the Kratc. 
^, And at Ibe »aui«* tiiiif pii-litti Ibr nlre'iidy burtird 
rv»ldue utKJU tbp btivk icTute, iV, where it in BuaU}* ro' 
lltvly coiiHuiDtrd. 

Tli« A»h i>il i« dividMl into two rJmnibt^K by a ntova- 
ble imn <laiiip«'r, K, which mntAlnii an A|H>rtiiPt* 
that IK rloiMHl by a #butt«'r r*'i[ulHfab|«> b«- hiitid aImI 
|k««niilttlitK of varyhiK tlic pni|Hirtfcoi><!> (wcwt^'n the 
qiiHlitily of air Ibnl travfi-M^ thefrrtli ftiitl and thul 
which In iii^rly »fM>nT. A niichl bulr. //. |>eriuitii of 
walchiiiir Ibe uiwtalion of tlir furciarr. 

This Appuraui*. luii alri*Adv bf>rD inntallml in 

DDft of thff Inri;i> ntp* .i»hUM'ntit of t'arlii, ii> ir)vlii|r r*»- 
KiiltN that arn nigliK .'.pi»ri-ciat*>d th«>r»>tii. 

Tb* tirvin, ftlutl4''i 4 Hntr^'r ApiiaratiiH.—Tbid niifta- 
rtkUi* ha«an air injftnr Mrtii«te4l hy M<giui derived from 
(h# boil«r <FI|r. Si. A certain number uf »nfb injertorv 
are hi0laU«^l around the furnAce at pn>iierly M*lecti'd 
IKMntM. An auloiualir bluwiiiic taken pWe' ftir a tew 
ininoiett iif(«r e«ch ebaricinff. with th« aid of vi^tihI 
dev 

The bluwrr* c(Hi»unie nqiiantitv of vti'Ani varying 
from 4 38 to 10 [irr c-nt. of in** bniWr priMliirtiiin.'iiiid 
•iomt ibty are ca| table of op4>ratln(C only mt coudilinn of 
1)w generator l-^iii^ tilider rhnrire fur the entire |MTi(iil 
of liiclitintr. tliev are rediii'ed to iuMrlinn and ibw 
^ftlcieiiry inlread) iiieibuere of ilM'lf; iit tlierrfore »till 
further •liuiinliibei) when they are nppliiNl to lM»ih>rii 
Ihal |ierfuriii an lutenuittent mttkm*. ax i» efip«>ctally 
the CAM* in luuny rl-i*tric wtirkji. 

Tlte Apptiiralu> t» ramly installcMl and not very blith 
prirrd. 

For thv abovit particiilarH and ibe iliuMraltimii we 
anr indobtiMt to La Natum. 



ADVICK TO KXPORTKIW Ti> CHINA. 

l5 bin annual r*'iMirt ilo ai^iear In Cumtuerrial Ri^ 
latfono. Hfl^T-lWlHi t^um-ut (ieneral (iu4>dnuw. of Sltanfr- 
Iwl. Hay* thai the fad thai trade with the United 
Stales iiwreacBtMl. in Hpiie of thr dccrraM' of »hipplii|r 
conSmiuent upon ihewArwifli Spain nnd th^tdutiirlH'd 
IM^Iiriral rntidilioitk in t'hinA. show* ihik Milid b»>lH of 
ntatuAl demand. Thn f^rrat uraplM of e«|)rirt fmui tbtf 
I'mtrsi StAt(>» to <*hiiiA- kl^fl'M'll»- aih) fiirfitri (tixoIh 
-Wft«' ill KrfuT4T ill itiutMl III iK'fi tbtiii in IftM, Tlie 
iin|>orts from the I'nit*^) Stntea into Nhanftlial In 1907 
were vAliied at iibont |K.0tXi.ix3O ||^ OMitiiiuett : 

W« do i>ot ndvertif^ enoufih her*. I du not mean 
by thiH n4*wf>|(A|Me-r advertising or advertikrnient by 
rlrciiUirit Tlie»»e appeal only to tlT« few thouHind 
forvliriierf* *4>jouniinK here, but do not rrarb the hnn- 
dr^Hjv uf iiiiJiioii* of i^hineae. Thry will learn to ap- 

treciale utir (roods only by M-einic tb4*iii. I (to ikot 
now to duy where in Sbaitiichai I could hny an Aiiierl* 
ran Iwt nr ulioe or nnHorw4>Ar or collar* or furtii- 
ture or a tele[ihone of iin|>mved quality or a ntaica- 
line. I inifchc niak* thid li^t much luDRrr What 
SoocU wr Hcnd here ar* u»iutlly pnt into thr Imnil* 
of |>«<»pl* of other natlonallll^ who do imt exploit 
theiu, I hope to fiee an expot<it)un uf .Autrricaii k«mmU 
here in Hhanttbal. managed by Amrricani^ It would 
pay to put oiM? aldu in ('autou and one in ClMtfoo or 
Tirnt»in. 

In the next plarr, W4< do iM>t cater to the trni]# ber*. 
t)ur atrelii millM have not nuf^plied ib« rniU fnr the rail- 
ways in Northern CbinA, bM*AU»e the pattern If* Knrr- 
liMh. and to make tbein woiiUI necef-tttate new roll«. 
The cnttnn men are jit*t iH'tclnnlute 1u inquire if th» 
widthh, etc.. they have Iw^n Hccn»louied tu niakr in 
America are what are rtwily wanted in t-^hiua. tbily no* 
AniorlcAii life iiiMirance <^>inpnn^' hiL« rraclird mit for 
thin tra«ie with any vi^i^r If thu trade i* to lie taken 
and kept by America, it« ner<(l». euntomii. aivil nui>er«tl- 
tion* muiit hf utiidind on thr (^ouih) hy ex|>ertfl iu 
each dep«rtnirnt. 

In tl>e third place our merchants mu»l lie willini; 
eeltle <ll»pute0 In retard to daiuaifn fn »>l)ipiuent and 
dlMtrreementi- m tot|iiallty and brettcl»e!> of rontmct. 
a» ttt done by bn|-li*<li and (ieriuans. The avrraffw 
dealer here will i»ay a Iiiifber prtve fnr an article if he 
knows that a cheap nnd iipe«*ily luethoil of »etrlinie 
any [lowible di»pnte can W had. Uelbod* of pnckhiic. 
meati* of traiikpurtatioii, exehaiifce, Imnkuiic. etc.. tiiunt 
l>e f-tiidted bv expertti. each for hi* own line of buaj- 
tut*. Hut nO must show their itimmU to the I'bineae. 
iu«*t t-tUily the wants of the trade, and must favor it 
by racllilAtitir ^trlement* nf di<.pule«. 

The ease with which the viceroy at Canton was in- 
duced to prntcct, in bis iir4>viiice, an AuMTlcan firm 
in the <twnert.hip of certain triule-nMirk*-. iumI the cer* 
talnty with which the < 'hinew nmrts In tbl> city pro- 
teei forelgriieni In trade iiiArk* and cnpyrielitH,' h*ads 
nie to l>eT(eve that a trwity {irutrcdntf our jicuole in 
their iiateiits. trade luarkM. and eupyritehts luay be ob* 
laliieu. The prr>v<rrbiAl iiuitAtiveiit*« of the Cbinese 
iiiakeft •'iieh a treaty hi^blv desirable, all the mure as 
our trade K^rows larger aim more varied. 



T1i« Utest Invention I** a pit»e llni* made of ;;lu^ MiyH 
The Bradford Kra. The itla"** iiiauufacturiiiK firia 
mhoeir plant in located at ]^lrt All*-iniii% . near llradfiinl. 
1*A-. i* ikn^parini; U> make ff\»n* tuliefi that can Iw 
for sendiiifr oil or fnst amosk tin* country, for cjirryluir 
off srwaire. supplying^ cities with water.'etc. The iflasM 
pipe ttoe»- not rorrridr. it is itiiprrrlou^ tn elev-triity^ls 
In ufidersrniind conduits, and it ixcUIniihI In |««4t likeljr 
to leak than Iron pt|*e. An (Milo company Ih now put- 



• BcniiTtnc AatMCAP 9t!maaRNT. Xa int. pic* inn. 



I Ttie Hln*>tin Apparatu*.— This apparAtits/whieh is j litur in hUch a pi|»e line, laid a privrttcat te-t of the n^ym- 
quite siiupJe iu ooii»tructluu aud of coiDpATmtlvrly low teiu will noon be pomible for a distance of 100 luik*. 
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cW lib. 



»l wwiu, aod by Ituir Ibrift and par- 
aowMi* of baiMm, •■* •H* M wo- 



\V:irn' I wrilm frrHU l.rl|nli'. Autrutt 10^ UMi, Of tllF 
v,i 11" <,l I'lr klionltnlid- u( (urri|;u UDRUa0(*la thtfor- 

<Jf*rnuiii}' furi»tshi'> iix, urKinutjt«'i!]y. with nnfl of tlir 
bi^iic rXJtlDpli^ nf rtal u-iilt-.tw;»Kti )tii>! iii..to-.tftrt- irn-lll- 
o*i« 111 thn fttriijriftt' t r I'hui^'rctal fciijjr*'umc> Her 
••(lorU In rtiiiin, ATnra, ami Mciiith AunTirn in iIik- 
<llr«cU<Mk, wiihiii tin- jviwr fi-w Venn*. Iimvu demurm(rnl- 
I'll iDLwl LMiti '[iiKi vi'ly t lif i.*r**iir \>i-rift\^9 to <!i*»iTctl 
fri.m lilt- pil^.■.-.*^i.:>n "t a rliiir('i5i;a r-iiuMn-ri'iiil kiicvr- 
cf th.- liiliK'Uiu'*' flti'^t' ri.ilnt-.rN Tin- lir»t 
111 > V .1 riiiiii eiiilU' i III 'All!* ri iiiivt r V H'tii ■ ti.ut nii i<lfii (if 
. ril. riiit' Ihi- i-v[«)rr -ir iiiii.r.i i (nivnu-v* iii^t'ii'int 

llitli^lf Mllh flit- iRIljC'lJi.^.' iC' Wi'il ;*s Til.' llndH- lllll) 

v> il.t* tlui |i.-iiilv »lttl wliHMi (iM .■j|M'.-tii 111 lin>r 

l!^^^ llllT" 

ilur f..iiiiii-r_i.Al rIa-K. !vni^n^^^-ll VI ilh tliiit 'it lirr 
iii,iiL> iir IV'k'iuiii, i;ii\y l.f pt-rhiiiH a InlU* licluu Ihi,' 
aviTiur*'. ' ''iiijiin'miii triivt-lrr-< (n-iu llie i''iun*.rtf» 
li.iM.ctI ■■an ri'ad iilnl nix-iik :li'* l.k:i;.'iiat^i' < -f tin- pi-ii|ilr 
wittt wliuEu tUMV liAvct rttifttimu. w'hlin iiiAiiy tif num ari- 
nitnbli' to luakf kiinwii their vranlM, iniirh IpiMt rjirry on 
A lui*lii*iM i*iinv*'r*«ti<m. It c&tinni toti utrnnjr'y »ni. 
l>mo.t*il niHiii th4< iiiliiilii of thij'^ itit4>rM(i^ tti eomiiiproi* 
Ihut th^ Ant tiling to L>e lennit*<l io (o b<* iible to colit- 
niuiiicutti* iu ail iliteltiici^iiC way willi prw|HH.'1lvi' oii"- 
Ctfiueni. This i*aii only bp aivoiuplinlifNl t>r NiuiJy aiul 
nupticvtioii. Tor a exertion, wouUl be rrwarxj 
vtl by A liiff^ incrc«iHi In biuiti(*M( ami tTTi-attir profits. 

I.4it as look at ttit> ['nitud Slaters trjulr with litirmAny 
to-ilny. It is a fact that a larKR p<<ro4>ntA4CA of oar ini 
l»ort« to ami ez|>i>rt« fmin chU country are carrtMl nn 
either bjrUtriuan eicltetwor <lcriiuu> born Aiuvnean 
eiUnau. AnotlMr UtUig, a Kr*M ponioo of this irwle 
b tnaapanad In QennaD bottouMi By a >y«trtuatK' 
* 'ntnK lb* Uanuani are teiighl Iho value and nivr> 
of tlw aoittHaat detaila in iH]Dni*>*ttnii with i<oiuiurr 
Th* < jarman UMircliatita iuiv'.- «-tu(Ii4;ii our iaii 
iniw. habita, ami wwita, and 
iM*v»ranm aitd km 
troi ntiidi of th* 
two f-«>iintrips. 

\Vhili>on«i cannot Mytoomaeb Id oamnieadatloo of 
the I'iikIiii-im men ot lo« empir* ot CIcmiaBjr aiwi of 
their lUHtbuda In ooDiiecllaa iherevltb, one luay have 
numest hop* IfaM oar tuniBierefaU umii will takr iiu- 
■DMliate iilept lowaml ■Boiog thai ywing mm wtio have 
mu iMUnalMd lo mtar Ih* maraiDllla tirarM are afford 
wl oppOftmitlM for aecnritut th« trarr b««t nnaaiblo 
tommmiti •domtioa. It will not b* lane bafora onr 
bmliiM* laan wiU li«ni— If thnr do act know It aow— 
that time and money »in ba willad la mttlf amts 
to South America or other aaantrlea to •olielt tradv 
«tio>lotiut kuow tilt* UnKuatTMof the laiMlfl to whieh 
tlit-s art- sent. 

Smtinx Methods to Scctlaad. ^ i >ur maniifaHarfirs 
sli! II. : i,ri i. . .ii.l.int V II, Hlill.l ttm ra«lli-«l ili!Ti rri,i'i'. 
I.I till- !'i;mi-.--^ i-i. tt.i-lh lit <lllT«'rt.iir ru th-ri.-» uimI 
avot.i ruf iiii-tnk.' mI ii.':4uiiiiihj rtiBit ttiey cati eiternl 

thi'lr ii.aikit 111 II..' --Ill,, viiiv that llo'V w:- 

qiiirn '.r...!.' In ..i.ulL.'r, I i.'iirur.. I.i "ay that tlie pUn 
of Melliiii£ Aiiivrlcaii i^mhIh ttirt»UKh luiiUlleiiieti.aa iH often 
don*' on the tJ.ontiikeiil. woiiM not be-ueveit^ful in tknjt- 
land ThU opinion has been arrived at after ex|>eri- 
eiice in makiiiK inquiries aniufif; buaiueus flniu aiMl 
eotupallie^. iu response to reqileets from the Loudon 
and Liverpo<d atcents of .\iuerieaii luaiinfarturem and 
rzimrteni. .\Iiniwt inVAriably, 1 Iiavn been toUl by 
these nriDslhat they prefer to daal direetiT with the 
Aiiieriran pro^lovwr or eiporter, The» will not Rive 
orders to Interiiiediate flrma or mmpaiilea. Tbe eicv)!^ 
thMli totbis rale are lo tpeclal llnn. sueli aa Ucvfles. 
tfpavrlter*. eleetrie motors, and other vierlriual ma- 
cMoery. It i> mjr obHrratlon thai larice buyers of 
AiMrieau warta and tha beat adaatof muUI dealers who 
aw pniicmBive bay diraelljr Droai tha pmduoer or his 
■upresentalive in Amriaa. They atroid any middle 
■■an who isajiytbincaimathanaitaeent totakeonlera 
to Im) sent straight to the AmerleAn mafiufacturer or 
Oporter. Therefore, a warehouse for American gooils 
bare, niaiiuirevl by a ouiupauy. would be useful only 
aa a saiuple room, lu tliis respect. uuUuubtedly, it 
wmild be of ^real banalll U lha goiMla •rata mil ailrer 
Ineil. 

Mo>l of our mamlHtWMa and a auu tl o i a ars pursu 
InK therigbt inania ta Men* thawMaat poaiibWsah' 
of snitabla pradueia In Sagtlaad. TMr poHar<* 
raaiih tha laadlnff daalm bi aaab In i p o i taot aoBUonit v 
without tha intareaatiim of nldiUMmo. TttttpUn l^ 
boat odaptad to biMlneaa aoodlllMf kM aafi. wben 
•amileiiMfited by tbe inual netliad* of WMklatc op 
tmda— bgr tha paramai affortaof ntapteatntatlTaaf the 
■tMltanirar tataamar pmatisaUa— baa baan raeaeas 
fal Md «rni paava mora affaati«« than any othar. U 
baa brought iplandld rwalta in tome braneniw nf trade, 
and ma; bo aipaoted to oootlnoa to awell tbe »nle> of 
Aiiieriran cixida.—Rnfu> Flemluii, Conaul. Gdluburich. 
Novetuber IV, tlM. 



able fur ila use. TIh- Kiniiufaelurers aay : "Offloanw 
there are nuiuerou* varietie-t u»ed. twit nor buire»t pur- 
rliiuMn are of luild philiiii; i*teel in tmra, iillee nlliiilOK 
between 9 tnchM by ^ inch to 4 incbea by 1 loeb." 



Oaoiaiid (ar Chaw in aaarfa. — Tba Mtowhl|; datad|*t. 
IVterebtirg, NoeeaibfT U. WD, baa baao taaalvad from 
ContBi-CtoacMl HoUoMjr : 

I aia iBfamad (bat tha RumImi flonniinent n>- 
eenUt aontaaalad a loan of Vll,m,«» mbiaa (lOSkftl J. 
uuo» ID Franca, to bo aanl In nplaciag bar afHUery 
with nt|kld Brinv anallcalibar anni. Taatlfilalnr ei- 
pert* luiT« been eonelndad. and tba report la laM tii be 
In favor ut tbe iuanufa«tur<> of n cun rmfaraaEiut the 
Ijeet |«>inta of a nniuber ivxte^l A« fi.oaa gana will be 
miulred wtibio iba iteit two Tear>. and Buaain will 
not be abia to atrmafawaia ttiat auubar, aontmeis 
wiiibeuadawlih toMtgaflniato tanlilitbo maain. 



wacaobllRad lo niah aalea oulalila Iba onlinarr dMhs 
luaa, more or lai^ ol Iba IbiaBcuiletMii. 



uv coaiMmfaaMot lo ragard to 
ilhamnra, Miaptfi, daiap «ar». i 
a. Tha wbaaiaaHDW DM here : 



Wooda* Baaaa for Ooal la Bnflaad. — Cmler date of 
Kovamber 18^ iMt, Oananl HaMiad, o( Binuinghaiu, 



Tha natal ooal iivttla Amad Ut Aanriain home^ 
■alotaii JagaiiiMd, fawilit la inaiiraMaaaad aliai>e«. 
Ciwt His la liiidaiML Id tta Maa£ thtfa Sue'.l 
aaoiMUBautal haMiioadMii,aMdaoiaiiraDao(Ui« 
diffamt klDda oT awod, nin^iuid wlU a iolld itatton- 
tf biaaa aartylair baadkL aod adiop Gd vriikb eoB< 
aaaJa a aalaanfiMdiran aoal boa, whieb riipa fai and oat 
nf tba box aaeily. It b raallr an attraetitra plaee of 
tarailora for a fo^n, and to ny miitd la bettar than 
th* metal eoal Mottia, While tbtr boi may be a>«d In 
•onte parts of tbe United Statea. at this nrenent iiio- 
luent 1 am not able to reoolleet aalngte Imum' whtelt 
has one. I believe our bard atoud uiaiiufaietureni, be 
ciiii<«e of etHiveiileut atipplica, could not onlv develop 
an export trade with these boxes, bnt would Ond a 
midy sale for than in tbe Cnitad Stataa. 



hvtov fe* MM IMtw ataal bi BagtaaA-OaaMd 
HalMMiid vrtlaa tma Btnatoglwui. NoTenbar W. ms : 

A largo Una of edge tool mannfaetureta in IlUa city, 
ila line oanaiBting of a|»de«, shovels^ furka, oiaa, adies. 
bataliata, pieka. tfowaK boaa, ale, raqoiata ate to ob- 
tala tarloMBua oaMiol atatasMliinat ataal talt- 



Uler. 

Later Savlat Saaleaa In Ohiaa,.— In faplr to an atpon 
.'i-mMlalkMi bi New Vork. CMwiMlaaamr Ooodnow. o! 
■Shanghai, writes a» follows imdcr data of Kovenber 3, 

l-^IW: 

I cannot give you au^ 
the shipment of wbeall 
and the like to Obino. 

has one larc*' wheel in the tnMdla and a Matoo ailber 
xl'le, where pasaengcrs or loada are eartied. Ooae lu a 
itreal while, dirt la carried in baekata on aneb a barrow, 
but ordiDarily It is earrled by a eoolte in two baakvis 

huiiif on the end of a bamboo rod balaneed on bis 
shoulders. Tlie^te iMuikete are about the siniaod ahani- 
of K i^ain Kooup. lAbor ««vli>ic devloea are not in de 
ukand in China. Tbe clieapett IbliiK here Is a iiimi 
There is Dtorw labor tliaii can dud euiployinenl 
\ nxklie earryinff din will reeeive froOl 7 lo H> cent* 
ei:itd fier day. lie must work from suurise to huii^et — 
lejt very steailily or very intens4>ly, but pultinir in a 
Kreat luany hours aiul lifcouipltaliing a largw aiouuiit 
of Work fur the iiiiiountof waoM pahL Tbataaaamore 

r.».iie- •iiiiiiK to work Iwtua r" " — ' 

work lor Iheru to do. 

Tbe Banoct «t tha Waiwll BadaHa CoatailssieB to 
OUaa.— The Cominlaalon aant out hi IWIi b> the Lvoim 
Barean of Commeroe to atudy tba aoudltiuna in Cliiiia 
baa Just made pablie a moat important report wbieli 
will prove of vaJoe to Amerloms who eonlemplBte in- 
veatlni; or settling In that oooDtry, savs Mr. Frank H. 
Uaauii, OxKul-Ueneral of Berlin. The Arst part of 
the book is devoted to the description of tbe travels of 
the roiuaiiasiou. Tbe seeond |Mart lo a detalteil report 
of the buslueas eocMlitiona in IbeCbiueee eaupire. The 
third fhart eoutains the eoneltuiotu of the rotuiuissloii 
and their opinicui of the [Ki**it>lc openio^s lor Freiieh 
iXKiinieree. Re|H'irts by K|H^iali,ts on uiiniui;, silk. oil. 
aiMl ottker braiiehe* of 't*hinefl*e iiidiistry are 4>f.pecially 
valuable. iXw^n lints 'o ttie t'lnne**^ t^'ustoio House 
Kenortd. the lin|>ort trai.Ie In the United State* t*< givi^n 
at »J10<» iKiii jii'' "i>'"i"i. but it l< ret I mated by the 
I .:iin:i;i>..':i.ii , I * : i ; «i. KM.' It I, further estliuuleil that 
r'lrlvf'.t':' I T' lit '.fllie fiM'eiffii tra'le oft'hiuai^ 
aithlTreat lintiiiij, uiij tiie t ^oiiiiniiisuiu s c«-*tirlu»iou, 
iiM.lr.i^va fi ui nil the fiu'ts fzatheri'il liv Ihe I'.nijuiii 
»lo^i. ih th-il Ilvere exists in t'hina a l.i-'K'' '^'"''1 '"1" the 
enterprtw of other nattooa, Tbe r«|K>rt iucludo HUO 
i>a«aa and kaa IM IMaitiatkNHb U la paUlihad by 
Key at Oa., Raa aaetU. 4, Lftat, Ftaaat. 

American Mcyclet aad VeUoles lo BBilaDd— 0.00- 

sul llalsti'iui, of HirininRhalu. in Krij^laJul. has, in bis 
annual rep,>rt. eiven a v^.ry valuable suniuiary of the 
bicycle and relili-Ie trade in Riiclanil as reicard<* Ainerj. 
eau lexfiorte HIk InforiDation was lar^celv obtained 
from narioW'* iwifties wlei are i.nu'aire'l In ^elfiiifi .\iiieri- 
mi kToud" .\ fei* >t.«rH .^ir" \ ■ i '*' : ;o i bicycle liimiu- I 
facturer*. Wiin>* mi: t l-at. w 1; i i 1 '!-'■ -f modent niachi ■ 

nery aod uiet'-m.lf. their iimiiuf-i'-Uiriug costs wer,' 
low. and finding the li":iie luark'-I Lin^l.-.'i.N ow.nu to 
overcirndnctioii, lii-ckieil t.> liiv.i'ir ('iri'i|,'ii in.^rkets. 
Mr. IliUsteMtirs inforoi.-iut w.\,, ^.-ni' nj :h,- Ur^: .-l .\iueri 
can bicycle Mali'^Hh-i,. «'i tluil rh.' lad' r wiw> i:i u immI 
tlon to kui'W i''ni*ii!.^rAtil.' Atii.ill tlie tii.li'ry '1 llie 
trade. 8otiie of our tii^iiiufx' t'ir.'e* w, i,r „i.i.i,t t;, uini: 
foreijrn trade In a tysteiiiai ir. Im-lne-.-like iii.,^iie-i. and 
wurked|uu the Hoes wlijL'ii l,ad lie' ii -iic.'.--''r il .it lejine. 
They eslablishe*! stores, puttiiii; e,.iiijfiT-l'tj! inr u tn 
nImrKe, adrerlised hlierally, aii'l qu'W I p ii 
pounds, shillings. And peiici'. Thi ir .^t^ r> "' '■: nr 
ili'{i";>. where an V part of the niaeliiia- ri iiil.l h,. r,-;iair,.'l. 
,.':' . ' I iljtiN'd, if tiroken. Ill^iiT iiiaiiUfHCturers. desir- 
1,:" h. Tti'tifci»o«e of surfil-i' 'I'.i-k iiI any price, re- 
^M-ill,'HH itf future llUP.lne?!'. ai.|-«'|irt.il ai^entu of VMrioU^ 
de^eveof lltiajicial re-jM>i'-ilillit> aii'l without reference 
at all lo their moral liu^.ilitv- i 'a[a.<.'i.'ueti w ith prices 
ill .\inerii*iin tnonev we-e j.-ij'. n-ii. ,\iiij R.-t the tertjii 
liiit.Vy i^l Itiejt Wl I ei'iin t ricB i.^ », iiiit"* li.ii. iilT'Tetit. <'<>!, 
(ilitli'ti niL» uijaTcKliitile. I'ec'liji* ill Kli^'lalet wi-r,' 
ftfrAiil ot wij*>,ieii nui* k^rcjuiM' t Ut-y ;hu ij-lii i ht-y w luUl 
break and l>ecouse they tlnni,:!*!' i-'u' <lai:i|i wr.iiher 
would alTi'ct them, so tnat il>.'> .Iiii n. t ii.T-ir,' i ttein 
Thev also have lei faitli tn f Iim -miu'I'' lutte lire, and an 

Kntliah d"lii le Uil"- t ire runiiian s lia-i hucIi a tuonolKlly 
aua coutr.ii^ eo iiiaiis )ik''-nt? rli.i' it i?i uoeleiw to lly in 
the fiw?e of facts. A t'-A far ^i^;l.l.'•.i luiukufaclureni ^tifk- 
plieti steel riius and di-taeiiatjli- ilnubte tube tires. The 
mannfiwturers who i-.*iue U> t.tay also eonlonnc^I tn 
the wishes of Knglith riders, lu ragani* brakes, mnd- 
ktuanU ati<l irear rasea. Tbe naaJt la that tbe far- 
sighted iiianuhictiirerabKee (band ao eieellent market 
in Kngiand. Their mfbclilnef are on a |«ar with or 
batter than tbe tismt Kui^IhIi umehines unrl „cll at 
pricew ; wbtle tlie others luive not only riitnt<d 
their proeiMrcts and Iiwt money but very nearly sp<iilcd 
the market for .imcrienn luachines hy tikeir Ii-mim' ways. 
There are still sotue ,\Hienciin machines which shoiiUI 
)>e aeotto Kitgtaud, and, II well repnwnKsl, woold sell 
rntiidly. If they were fitted to D>ee4 the demand of tlie 
luarket. Tliere is also a splendid opiKirtuiilty for bi- 
cycle flttlnn llordets are filled preuuWly and with ex 
actue». There la a kimkI <leiuand for saddles, hul>^. 
IMtdals, etc Sheet steel staiuputga aatalaa ncoled. and 
tba high alaas aFork of this dsacaiialoa taraad oat in 
tlM DDltad StataaAoaMlad antidr MriM 
The ayela b a i tom tor flraat Britain tortkaMaiOB 



of trade, nigardi . . 

lion of those Willi whom llW dtaU. This lies um,. 
rally miolted in many bad dsbta. In remnl In tw 
theiHitlnok Is morb more bopehiL Btwks hitv, i,,., 
well reduced, and tliere aeeana to be no reaxn.. inr » 
due cultlDgof prices as bud eeason. The deiiim,,! 
tew will be most for itood loacblnes ar tio|>ulur p-rv, 
Unyers are not likely to gik bif^ber llian ^'n m p.i 
The nuxjorxty of lartre niaiiniaclanHit will adiifii s r:,t 
price list instelul of fancy flgorve of the prevxiu* v,&r, 

line cAiiM* of Che trouble with the Auierk<xiiii'ii,,rT 
bicycle trs'le Is had piickiuir. In many <»m-. i|„, ^ 
III ! fi'lliiw the exact ».|ieellVatlon as to piickiin; l,, 
luarkiTijr, and the rejKirt •>( i'oiikiiI IlHlMtenil cir« .-i 
ttiuptee where wheels' were broken iuhI Ihi- eniii,] 
chijiped. II iTi .ilf' rl,,jii,,''l itiai .\Mi'-ni.'ali ii.H^jiitv 
turers do ii'i'. ki'r-p ('iitli in - 1; 1 1 '[.I ij^.' ir "it' tlijit fiHT 
seliil jf^t.Ml.» vsli.i'ti .^ri- IH-I -.ip t" thr- .,'.:,u.l.ir,J, 7| „ 
i-lattn iiiav or may iiiir lie true. I'lil il tiiii^l ;n',,. 
ti'niiy AiiM'ii'^Jiii iliiit with tliii. kind I'l >V;ii-v 'iiT ft,! 
eV'Ti [.,. li:e Mil 1 1 :nl- ti ' I'lUflia," li. .liar, iilmit :'.,ii,. 

cash ,\uaIlj^I 'I'uMlii.'lil' .S ,'rej.iiiit ,,i 'n.,i,'.f.i,- .f..'. 

cm, rifl'T.; I" r'U'l viit aii.wliiu- li ut : li,. vii', „i 
SaU-Hii.-u :li">-l|.l he fa'Lilia^ "lib II. e l«l«t .^liiHr.-,,, 
models, niiil It 'lii'iil'l lie ri'ii,' iiili(-ri*il tliMt in Kliciiut 
noveltie* art- ii"*. \v ii.t,-.;. In .Viiu'rica pf.oiil,* l,n\ ^ 
liovelty l>,.|'ail'r n i, a i (,\ .'.t \ . >>Uil ei eryU wIi . 
totrk' 11, tiiil II, i:iii:liiiii! ill,' |.r"['l,- I'liffi MitiiHir.f:. 
which lia- ii'.ii r.'.ii.l Tl'.' lii.,l.illarl iio-r 111 » l^K' 
llcetyted" liirvrl. linii|i t''!!" I'f "if I'll,,'. ■ ir^' iu .\ti.-] 
ea where liinr*' iii'e*> it'ii-' lariii'i' •'.tT,' M m oui. 
n,er than in liie 'v1i"|m . if t ,ri .it Hi ila.ii 

Then- seems to be a lairly ready sale for either 
can vehicles. Tnx|M which approueh in Jitit,'bruir« 
artleles of Itritish maliufiM'ture wdl well. Tl.-*_i aiatt 
not Ik' tOii with' an.l a f.'uir'Wheeler must ]^~i>al«ely eu 
iiieter, afkd ev, i, a ttir,-,- 'jiiarter luir will luit ila Tlw 
British buyer u-—- i" "li" eiti,-iiM' In his demand lie 
solidity of constnictHiii. anil this streiiKfh must W 
parent to the e>e. To fulfill the ileelreof I lir- clutolivr 
in Knglaiid there must be bulk, and all this 
weiifbt. aiwI weijtht i* what is wantnl. There sr, 
many iiH>re two tiian four whceh',1 vehicles u»ed. stui 
[letiple arc sntishcl with thcM'. Ikith city ktrer<» siil 
<«Mfttitrv roads are, as a rule, much luirniwer rhnii lott' 
t'fllteif .stAt,v. nnd an Kn^Uslilnaii do«4 ikiI ir*,b it. 
trust hliuselt aiid fniiilly In a vehicle thst deis mi 
lani easily; so a four-wheeler must ctil uuiler. CwmI 
llalslead says ; 

S<iine of the loodifieat ions for the Engliah aailla 
In the .\iueriemn eibibita at the lloyai A gl i ttt liaiil 
.s|h>w Hlnningham, were itot, to my ulad, lalbta- 
lory. The lines. I thought, were not good, aad«ffMlal)r 

lue of the iiioilitleil vehkles were not aa maiMit 



the true .\Ti.i r l aii type or as handaoat aatfcalhN- 
ouchly Hriii>li Imp. Someone with artMlatWttlMM 
riHlraw them, and Itw Alnerietu] buggy tof^ afcidi 
would be so useful in this cliiuale, sluMtU be ailaslid 
in sMoe better way to tlie two-wheel earls. Thar Ban 
tbe batanolDg of • two-wbsalsr down lo a ntoty brir, 
and MMMt haaa, If tbiN iPOomWafaUoB lor tbelioi*; 
and Um lUIIaredae of balaaoe between boggy top dttes 
ur ap il vary g a M . and miBa ceoiitirbaMiiriig dirlw 
is tMamuy, TTben la aothlug Irna la aMMM akk 
soaaa at tba ttght aprlag waaona mad la tka »mntm 
cilias, and Ihey migbt Bod favor, aa wait aa t a a a k i d 
delivnTr mrta of an attractive type. U la af kM 
that the American carriaaw builder wbn will tlute 
exact oofiles of sex'eral luoiVels of irooil Kncli'h sstW 
will find s ready sale for theiu. if wilimc to n.-n-i'i > 
reasuuahle pruDl. Let hliu defieiid upon the cliiai^ 
ness uf his wtaod, the low ikrice of the iruu tiarts, daito 
tlie use of np-tOHtlale inariilnrry. and let hlia win hb 
way in this market by good eunstrnction, and Ian* 
the iiiirndnetli» of Ainarlaan atylaa or modltalliB 
ami iiuproveaaati so British ilrMa to aaiM Imr lal 

ifrailiially. 

Aaaericaa Flour la Brusssls~I traifllllt. *nrs C.a- 
sul KiMwvrlt. of BrusM'lv lleliciutu. trait'tit'^'ii ef ■ 
letter adilres»ed to lue by Mr Louis Mnu'srl, [■-''. prie 
tor of the rlrande lloulaiim'rir Viennoise, .\"o f.* Riiesfl 
Ih'urre, Itriisscls, which will expLaiu itself. Mr M'lO* 
lart is considered tbe leading baker in HmiMA 
and eonM«|neotlT his opinion as to tbe kite^ " 
Hour needed and tbe manner of cipoitlnit tm> t i 
this market Is worthy of iiarticular attentioa. if 
.MouLart tafonna me that other bakers In Hrowb 
-oould be plesaed to Import American Hoar, if tlHT 
eouM buy same dhaat fmm llio miUars and iia**ll,<>!'>' 
signed to them, inlaid aTsataivlag II lkna|llaUdth 
men at Anlwcfp^ Ha* Tork. and glwalitia. M He 



ler reads ; 
' I t«kethellb«ftyottDbiBll 
^aileawZi 



]mt closed has been very ilisappolDtlllff Itoni lb* 
iiianiifactuivrs' point of view. Ajeoti aaiTied oeer 
hsmvy sioalu miB tbe pnecediag yaar, and «•«•, 
tliiMhiNbMttaDpMitkHitobajrkMfilr, ~" 



_ ■alahriuatka.re 
k-ardine tlie ImportaUoarfAniarlgiDwIiWl Is'ir fy*- 
I la ke» tod B wiy aiaah «ailir to ait oar Hoar fwa 
iiiin.ary. Mr the foUowtag roatoai I imiseatlMd 
>-^e^y nHHith a bMirltaBi one or ttraHadHaHMW 
eiving me quolationa and solieiting aa afdia 
or SIX weeks afterward I reenive tbe doiu' (mat >■■*; 
sels. nnd I pay against sight draft ooaBiaiMltaail 
siiainst retuittance of doeuinenta, . 

"Aa regards Americso flour, eondttlgo* aie «WW 
more compltcate-i. Flour consigned to Aatwaija 
Very often offered IU usv but al cioeedlBgly biidj lal^ 
or an .\ntwerp iniddleluall asks OS to give Oldn*'*' 
rm or l.OiKi sacks of such nnalilv and brand «< awt 
as inav Iw known to us. When t"hc nrtler Is itfflr|*re 
by th" iDllls. we have to uuit from six werils t» 
aiid even Ihrer iiionth* I.ef.ire the uierclijiielliebes' 
llvered: ami II-;- irr-irnlanty in .L lii. imt <"Wn iiaii'l- 
erf regular bil-i;i."- '- tiii'^ I iMiii- '.' itii } I'lir ' ' .11 

AmsricsB Broom Raadiss Wanted in Eagis^ ' 
followiiii;, tUtiil llirminitham, Fcbriiiiry l'*^- 
been received from t'oiik'nl Marshal llal-tniil: 

A bm»h inanufacturer here, who hiis •""'ti jmrrtii- 
Ing brooiu handles from a uierohant flnu iholtiis "• 
tieles ot American luaoufactnre, writes me iL,kjiii: 
tlie name of a brooia Ikuidle io«nofaci«r»r ►t.i. -- 
ihal the firm be buys of has never been afc-''- '" 
9nti'<fy his nerds. In reply to wy Inquiry. <'"' ; 
euuOnna the brush maoufacturer's su»«i«>(' 

"Wa hava alnady been (teiw! bo.liie» i" i^- ' 
baadlsawMitbaaMMMnyau iuentii>n, bai^-oi^' 
tka ciaat icamlly af broom haialles at ibriP^'" 
tliaebwabaia loaMdlneuity in -"i>i'>via|itbia^ 

lam icterastad la knowiu); why tfatndHaMM* 
Manltr la AiatfiMe broom baodki^ 
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CAST IIHiN • 

H> I'r, R Mr.l |1K>KK 

Thk rrc^fiiL teBt* uf '•i^-'f iri.>ii o'iiiiiiiir, lumJr iiii l<'r 
t tit* Aiispirirs of the biiUiJiiii; 'Ifpartnu-nl (..f Nr-v» ^nrk. 
l>rou(tht cmt very forciblv nur uutiip^rutivr Kick of 
kiiowlffdiTr* linci ttkill in l:iLtii-lti[i;«' ii i:i.\*.i-rtAl vrliu'h 
hIkiiiIiI (if pt-^iil'.iirlv well nil.vi>t»-,t for thi> rJiLtj^cf wi^rk 
'I'hiT prrti-ti.^fil (Sinrli'niJLiitjijti of cjisr in^ii fnr i'V.Mi tli^- 

imfuntl c4Hi'^<Hnimiw of the ui>oert4ilnty ttxtsiirjK in xtw 
■ tMti<l of ltir*fi)i£[iit^raii4l fouiiiJcr i>i{an)iti«:tlHf iuteriur 
•roTiciitror. ^'f ti!i "llitTuL*-- fc'>-j«;N!-!m>kt tip' ra*«t itl;,'- 

1 li .- iTT 1. .ri„' 1 1 1 1 1 hf ijtii:i*'Rnm ( in>^-<'vn-?i lU'-i'lctilfti to 
till' jpT. - I'ltiMfi :..f ntt^-l l^^l-■lpt'^, (mtii llit* turntwv t*> 
till" .'fHr-ii.t£ jiliup, rt omtiiiriMU* wik'ch ijiay b» kfpt 
tfi** bnlirtvu'r nf thi* nit'tiil, ;iii|Mvi«K'riiin* d^tMote^t 
wuii M^ttif ilf^rw rif ci-rTnlikf y, hm-I Mu-n iuat«>rlA] at 
once rcruovcxl. With chlbI iruu, how««vt*r. we iirf prui'tl- 
cnlly in Ihe UktIc, aud tuuKt defieud upon uur bcftt judK*- 
■tifut awl expeiiciMw. Tlw rttaaoci (or thin xtalc' of uf' 
fifcirn ]ifw in th«i frmtt lack of hnrnoi00a«itr in cant iron, 
thi« bolns all thn niore nntii*wbW m, nnFlk« trt^l. it in 
not ftubject«il to »ub«eqii4int tntatnient. which, if pro- 
perly rarrlcHl out. Bbogid remove latenud sintLn'* 
*nd leave the pdeee AiBfloableto the lawi* of aifp:i^ii 
meehaniai. 

But fnr thr inanifrsi adrnntiiffnc of a auiterinl which 
ea.Ei bft cant into aov nonririTanlA nhapo rrndily nnd 
"With H fair rhani^ oj ftuccuM, where would a fortor of 
safety ol'^ toiprat«^ f Woarelianily ready aH vet to 
accept liMU)hh)«ry huilt of itfHtiml licet, W U>nn u thr 
superior fttilTuew of h«avy «Vt trail DaaiMi aim! UrOii » 
DOC aDunterbaUuMied hy too Kf«al a ea«t Thii, iMorw' 
over, InepHe of the fact tliat w« haveloronkoa hearilr 
with the internal itrmi mi and taofMequeot waq^DK Itn- 
d«nclii«C Wfvv «iwtiDgi In naebine dwiso and eon- 
etvvotftoi. 

Tli« modna tudraej li to rmlse the eleatte lliult of 
the matertali «nrk ultbi In order that a Mvlutt in 
welfehtHiartasflttMltd.. VM^IlMAiCooiahinaotof Ba- 
ropean angioem «h«i llMf .«•• 4Mir brMipM and Hnw- 
tttnJ work in geMraL They call it eirioMii, and lack 
of aoUdity ; ««, on the other hand, d«)al with the hlfrti- 
aet aride of nialcrlala and keep the Htandardd at th« top 
noteb. There le wledom In tble eeohomy, for Krest«r 
e«Pfr bMtOWiMl Opou »iua]l«r quMitltt«« leavm ut the 
moreotOBraalaral reeourm to draw from iei tfim dee- 
perateligiapiito lor the world'% hidu«tnitl Mapreuiaey. 
TblM enit nob It helns etodhHl tiu>n» than vrvt, it* 
strength te being raiaed by cbnn^r* and imprtivrtu«Dt« 
in prtMHHtMK, aad tlwri* in on thr iiiarkc«'t to dny a range 
of iron frtMu th? brittle na»h w<itght«. whiMi utditeeJI 
liuil would bt* dantcprou* In Iroportaiit work, up to th* 
flueet (fUQ in^ '-^N. ati i tli..».t. mns which appn:>a<'h tht* 
regular iit«v] viiAliuvrn in tii»ti\ w«y». 

Verj* hllle ured .-.lid (il_M_iut the hii»eor\' of cjul 
iron. AsaiUA'.ltT of fiii-t. ihf m^t* I'f [iri..i;r<-'« in our 
ilay iNsoffrrac thAt '^4? ran hitri-lly i>iiUM> '.i< |i>uk l^ick. 
t>t>ing falTy o»*«Mipi. ii to koi-p at Ji'n>t nhr« ji.sr of thr 
titneti, If we are nuc fortnnut^- rn'-ii^ii to \n- n, th^ Uaii. 
8ultlo it to say thur rlip •-Jir!iP».t ^.tit-mptK t.i f:u«t lr^>n 
UN ttueh were luaile hi Kn^flMtid ami 'I'ttK Liu k to th** 
fourteeuth century. A* the vahi*- uf . n-iyrin ^ lu 
tboae days hingvd apuu itJt avall«hili'> ix" im\ in-iru- 
lurtDt of artive warfnrt*. wv fjalurallv n-iuj uf rh.- cn-t- 
iPfC of cJuiDon rt-xiiiiirly Iwu li i:ii..lr**ij Vfiim LaUt i tur 
own 4*>amegir Mnwuin piitilaiiiH twn very inlcri-^'-iiJi; 
relln of CAAt Irnn iiijnl<t in tin- linyn of Williniu I'eiiti. 
ProiB Kni;le*'d. ttu' ^rt of >-ju4tiiL^ iron spntail ornr the 
Oontlnenl ami tliinlly cjhw to AiKxr^fa. 

Cutllrecrntiv I'ul jitijf iitt» i-'mn w*m piTPn to th»» 
-^f^nenU run of ^•'llLll^^ work I roij w iv* v^-r* t'i]»'ii>.;\ f 
-tild nfquiffliur.-il.t Trrr (It nil m-vitc. •|n*«-|tlr'il iuii» 
l»ff>ing prartii'ii.i) uaki.u»»ii To ^lu^ iln- if tlitTt-ri-ii l. 
Oinipetiiimi hiwt ]iut (-viTyotjc nu the ivltri . f>i*ry 
(Mtiiit lit notlev-il, Aiiil \iu' fiink 1 (•(•iitiniiai-'i priu-ti<-ci] for 
ce^ilurl^e In tht* old oouniry n.rv uou )>i>iii^ th nttfht 
luora of here ttiuc>e the rlrh «reftut h** iU^]i\h-atM froHi 
what wa* formerly a lwppy-(co-hH'ky hu-iio-K* 'To-^lliy 
wtf are on the Ihrefthold of a more rAtlotkal f>y»ieiti of 
working, our pnutLcsal luen givtuK their be^t efTurtM to 
Inipmvo moulding and eaiitintc tueChodit. while the acd- 
eiitjlic pnd of thtr tracU U waking the prodiietioii of 
castings a dlhtiiir^t hran^^h of the lurtalhirgy of Irun. 

Aocording to our general undv'nitanding. ca«t Iron in 
that form of Irua wbkh t-'ontaiuR more than |M<r 
omt. carbou, and from Ite Dtaiire can only bo ca»t into 
moaUU to beof eoguttereinl value. A cloM>r exmulna- 
tUm ehowt ue •oow limitationa to tbia d«aiiltiot;i. A 
tklDhvorovdhwrf eutiraa cHi,QMtar euitabie c^Mt 
dltlonih Im heated in the terge and then twuted, thus 
riuvwlBg a property at rarianne with oar Iniutilve feel 
ins of wh^«a«t iron •hnuld do. Again, ouuiy »trrei 
nulway flear* are wld aA *t«el be<auMi the tveth can 



vAfiHieii and variatloiui. We hare heavy nud hk'l^t 
nuirhiiivry >cmp. car wheel, otove aaul nil»<'ellaii*'on^ 
»crap. hurnt grate har»and iIk* liK*' The deelgimtloo 
UhiiuUy givi^aelew in the «|ual{ly. which b nupple 
luenfed hy breakUkg and examining frartam. I>ut tak- 
en all in alU without a thorough knowledge of the po> 
liihilitic^ of thn nirthtxU ni^ti in mixing and melting 
charge* rontaiiiing thu innterieJ, <li>A«trou)i roxiiltn ari> 
v<»ry apt to nfriir ''I'lii* i* M*|h*oially rh** rawm with th*' 
nil^^^-lUiifM^iiifiwrap, whieli iitay eoii'tain lite reuiaJii* uf 
iiMuiy A hurnt out grate bar iMited over afaii 
rial whkh aboald MC b» takm aaaglft wfilo 

guuil wurk. 

The pig iroiui may 1>e lt>ok4fil w|Hjn from i)t*' foil. . .* tnj_- 
KtatKl[KiiritM. Oepi'iiding uiM>n tht^ futd r . mnki- 

tliPin, thfV tir^^-ofd or wariM IjIhsi rlmrf^^l. ntil l;rji-:i U*. 
(ukI r.,k.' It wiMi.il iiif.-iiiu'irii^' iiiMin Ilu- -ul?jecl I'f 
Hi*. I.lu-Kt fiir.Ni.-i- lo jtilo .1 ilrl.nl'.^i .--i;-.- 1. -u. Sljf 

llcf It r<> v.Hv T hiit anihracute iroQit are ikow a rarity.aitd 
dtir^-r itti^ frolu LboBB MHUla with ooka. YboehMiooal 
irotii* .^rt- tt-M x{N.>ualvatoraeilDaaythlnff«aw|itlilgh 

Thn i>xporl«trji'e of the writer, w> f.-\r ii- flu- n'l.ai\ f 
ralite of coke aihI ehareoul intm^t i- .iji-t r.nni ri::ii 
n^»-'»i! a* fulloWM : Th?- rf>ld b|jt.-if (ihari'uai imri i* pro 
liivbly ihi'litiH-t \ iiritly iiJiuli- .iiid tAkin^; ironii of idcii 
I ii'ii com]:-:>-iihi.u for ■■■oui | .,ii i^. .[j, tlio eharpofll pig it 
utid >iii)tt''lly tli»' h< i;( r. t»>r till* ufHrnn^nt rvMiAon ilmt I 
I in its i-r. [litrutiofi rli.- <'haii<viK of oxidation «tid coom- | 
' qiient w^^nkn-v* h.^w lM»t'ft al a iiiUiiiuiiiu. Thin point [ 
may be tlit^putesj. for there i*. i«>o little ktinwn itbout i 
the molecular ooiiMtitntiuti uf bolli irot s lo l». fymiiiie , 
atxHtt any blaleinent I'Mtioerning llitni Ti i' fact re' I 
mainn tliat, if llie additional Nafi'tr denvitl tiy the* pro I 
p^r iiMi of rhnrfN>al iron coiinti»rnalantH»»» th« incrflA*^ I 
in iHifci, It i* to Imi prtd«rr<»d. Ttt I hi» credit nf well mml*' \ 
(Xik*' irt>n h4t it wiid that tliifc c<mdition fxi«i* only in > 

BlNrclal llOPn of work | 

The seootid WAy of HiwlfyiitK pin iron'- In one rapidly , 
getting out of date, and thai Is by tlieir fracture. Aoy 
one familiar witli tlM rarlathMu Id fraetofv prodoeed 
by bfghrr or lDW«r e««ttug lemperatnnHi would be 
little inclined to bity iron on this Imum. I^ngcsperi' 
«noe and faroiliancr with tin- iron tuny give an inltliog 
a« to the qoaJitr o('thi> uit>Tal, ;ust a* a fit«el expert ean 
detcet Mnioli of ralue from the fracture of a broken 
roffginjr. But plir'o^ hmM ^ nbmICimL and iMwy of 
its eharaaierlttm point* mm la the fraacuro dlnppaar 
in the eaaling made from tt. 

Tha cauiuMffviaJ gradeii of aoft^ uedinin, and bapd, 
No«i. I to A ; the Hpaelal graxkw nf fonmlry, f onre, KRverf, 
and iMottled Irociak aa analyied by a chemist In to* 
ehape of ao Irinbown with a nledgi^. are being gmdwllf 
merged Into pUlo pig Iron oarrylDg eo muiui 



or lt"»(i okidattoii. Miih ull thr troiiolr-n that follow front 
the very nature of the iirorr>v iifid loohdrrnof hrnvy 
nL'«ttiiic«. which must t>r uU-^' l it. iv frcr from the ^ur- 
fape bli-iuishea rauArtl b> gu»*» in ihf iron hnd thlw 
very oxidation <mm- of thVir wi»i>t «>iit'nil»^. The U«»;l- 
ejil concluMion would Ui to m^'lt iv> rA>>t ao ean U* doii« 
wilhoitt ovf.rtimtmg th** rliarjr*'. himJ wh»*!t t lie iron in 



1.1 l>. 



|]. 



lilk.-l 



.So iiiiii'li cjiii 
til** it'VrrU rnt.i 

diH** not <_i.itit' 
crucible uifthi 
prixSucI jiiiriT. 

ti \iii.ItU'r 

lii-id-' ro ttjl- w 



lUr.. 
tliut u 
doulil- 
tJte 



id no di-biy 
/ikg Influ 
ip i> Im Im' ni«e«), 
• •Ml for clir iiiir- 
liftt th*- tnjut»J.- 
it t'. for tlif time 
I I-.: or trebled, 
r o[ viLsX iron in 
tli.\t lh« ujetal 
!llri ;iri the 
ktt pt. (he 

W l.tMi 

1 k'i.i oiida- 
rf . iron 

:rioitt la till- 

prtxIuclN. 
It. Im' luiitl, 
iron »*■ nil 



1 1. 



r«l th» ii 



0Bar« are wvia aa ai«ei uecauae tne leem c-an 
Boaidrrabla punlabweDt before bpaakins. m^i 
iioa la oalf am MMltont fiadg flf foo metal 
m i«ri»ed tbe addKtonal biMftt of amne au- 



OMtWMlBtli tnie Mn4e i*. therefore^ bait datMd 
aathalnda of Iroii oarrylng over lUperoaotw «ar- 
bott wlilab, after ooittaft u not oahiiMM to tarther 
brat traaCncDt Tbu p|g ImlgfttrM OMt lroo,fpr 
tbe metal, ai It eomeafram tb» Maot fflruoo. Hot the 

J>rop«r oompoattion. ooald he need for the diieet eut- 
mr of eertain kinds of work, aoob aa ingot raouhla 
Malleable east irou. however, ts not a tme east iron, 
for itbougli the casting process Is used, tbe original re- 
~ ' rand iiabaequefit aoneaUr^c, with its raaical nie< 



tallurgical changeK. plare this mo«t Interesting nmt9 
rial in a neparata cUjib entirely disthict from both cant 
iron an<l cact uteel. 

We bftvp a varie^ty nf i^ait Inm-*. tiiivte by a number 
of proc*^'^"*' 1''iiih t?M- •u.mv iin-tftl. iLi<-llt-d in different 
Waya, pp -li.r-- li:7.'rviLt!y c<ni»t it (;'<'d rn-'.injrv With n 
conae<|tit-'iit vnriation in c'>i;tmi'r''i-^l va.nr. Thi* will 
b«f i»c*n mure fully in the .1 1 r i > - i i :tf '.hr pruM-*-**)**. 

To look flrftt at the mat> - .1 - 1 1. d •hh-.Wt i t ctmt iron 
■uiint <leaJ with, ve find txu K-Unnt-hnit; vari>My all of 
which are useful in tht-ir ]ir<n»fr -phr-rtf^ In 
Ibey are the pig irons umJ tin- frriip. 'I'ht' t-rrjtp niAV 
be clamifleil into th<f fort-ii,')! (-M;sJle<l l»*/cau»*e il is 
boagbt ill thr ; per. ni ir Le ' : •iiij Ih** K'l^'-'*- Bprue*, de- 
fective cantnijr-- !Ui i 'Ai-.- l.^.-, madi? by the founder 
btiniMKlf, the conip«i*ituni or qaality <:f Vhich he miiy 
be suppoeed to know. In the foreign »>'rnp ttu-n' nn.' 



E sf llN Iitfum'aickO «< 



yuIt»Tiur. phortphnrno. maogaiiiese. and total 

The ratitfe of |>lg iruuB, tberefOTfl^ Witb wlltiih WOdMl 
to-dav are riiltcr his;h, metUuu. ortewtn their eon- 

f.titm»nt« other tlmii ilii* fran. Fbr ounvot nav, it 
Ntllt oonrrnienl ti- -^^lak of " Bew ein er ^ Iran, whiels 
for tlie fountiry meiiiift plirwpiinma below O'l par ceor., 
low Nulphur. ami modmm to bigb silicon ; ''softeners,** 
whicli lueitn »llloon between -taiM B |>er oent. ; and " f«r- 
nwilioon," which iu«An« B per cent, silicon and alivve. 

The round'- f l- fi »!o^ prt>iwr give the rb<ii'^ l»e- 
tweeu tht- f'-llox. II,.- • oiu|»o«mon(f : I'lMi-pboru- from 

0 07 to 2 00 pt-r wui.: hllicoo. O'M to S |M*r oeiit.; ful- 
phur, 0-02 lo 0 13 per f!«ut.; luangatiese. 0 30 to 2W |i«r 
crut. ; and a total oarbou fruui 9 50 to 4 30 per onit., Ihe 
proportion of grapbita and cwinbiniid ctarbon going to 
make It tip de|wnding entirely hikmi thn heat condi 
tloi>ft and the amount of ailinon. aulnliur, mangnnfMe, 
and plK«*phornn— imiKirtant in thoonler nained--whlch 
luiiy !>,■ prt*ht :ir One can reoildy tee tliat. with Ihe 
iiiui;» «ito\f V('M, there may he an endle** serlw of 
L'.DiubiMiU-oi.f. iiH'l when It \n reitieiijbereil that to be 
ii'i.'K' to pri'JiL't #lH■^■t*H^rrll rt*MiLt-<, m ffptired U'.ovii- 

il.»y>. it-i K««;l lUi Ili ut'.uiu liu-IU, v-Uj^I' lltlfUf iotl UlUfl h<t 
j;.Vt*U to tilU UlJlItrr, tllo JOI of ihul foUUlirT wlnj 

il.it'^ iior iM'lifVi' ih riu-uiUtry. (jr tiiiiiiT lui'tiiliurt'y, iu 
?i|m v^>^^kH will HV,-nlually ^l.-^'^juu■ .\ hiir-l oi.v- 

SVf I'oiiK' nil* to ttii» pri'i'""^ (oP niJikitifc' i^twt In.i. 
Forth'' p-oxt'.icUijh of castlntft. .Ill »* coiiMiti't-cinl ni:y>. 
there nrL' prurr i^-ally only two im-ltiii!; Ik the fui»;iKi 
or Khafl furnace and meltitig In nom* f<>r;ii i.f tli,« re 
rertieratory furnace. The u-e of .-rui- • for [ut-^tiiiif 
iiiayNtill kw f(»und iu exfierhuf ntiil vx.rk. aiii] f><i*«*ibU 
In Mome remote cornent <»f tht- tM.-i|j whcrtt ri v i.i/.^'.i' m 
lias imt y«t i^im'u the inliuniliintw itic luciitu o( iK^rJi[t- 
ing together n.t.f.' dollur^ ui u tiui.-. by U-iJiti 

mate means. \t l tl^- iTH. itM- pri.ciHi.ih tt-r om'' c-'il 
culaCed to irlve t o- ■ hh- \V" by un.i 

logv with crucibit* t-i' . I'! ■■ icnrrli pion.**' .-nij 

niaktt a niateriui eiur'K hr.t< t1;iit frun the crucibie to 
Rnnipocition, yet Ihe tatter i- imii'fi U-Ueron acvouni 
of lU freedom from vlag iind oiuiauon The trhemical 
proce«Mi« have Uiore time, nnd th'- iii>r iraecsof ulag 
rt»e lo the tup. 

In the reverbemt:>ry fiirtiNi-v. olr.-n iv«] .-d the fitTaight 
drauiiht. we huve Ur>t iltf> melting ilown <tf the charge, 
the rabbling ur |>ullng to mil It Wt-ll niid |>oeMlbly help 
to rlean it, and the iiLltflit rennliig call-ed fur by the 
work or eiiM> unavutdaoli» while iri'Illuif tbe uroper 
easthig temperature. It may be taken iis a Kife rule 
to let this r**Didag netinn Ixt lu limited an [tauibU, for 
the change U Internal It burns out the mangaueiw* 
and srilloMi In the interior of tlie twth. d)*>tribut<^ flm^ 
ly divided slag, attd itiake« dirty Iron, if sunieleiit time 
i« not given after tapping to let It clear lt«eU. at be*it 
an uneertain proceeding. 

To look at tbe loattar more etoeely. we And first, in 
the fihaning. Ihe eauw of luueh subesotMOt trouMeb 
Wtaera the furnace can be obargcd while hot, that la. 
where the scran b no laiser than «an be got through 
tlw ordinary steed doors, It is oMnparaftivsly may to 
arrange mellBao that the niatetlal eashMt fnaad gor» in 
fir»t and fomu a halh for the protectUm of that oharg- 

1 ed thsfeafter. The samll scrap wouM therelore flo in 
Arat and the pig iron last To help matten. lO OM* tbe 

I Iron is cleaned bafore duuginiit, iilag may be tbromi in. 
which, when melted, font it p w ite w M ngeDatiny oo the 
iniiii. iiDd thuH partly arPNti ^Oivanliiff ootian of tbe 
uzvireti |>ae-liit; over It. 
thh coatinuof "lug. however Is by no means a com- 

pirle protection, for ihf hitenuU action keeps the hath 
in motion. frf»h purlicles of ''iron become eii»o««i. 
throiu'h the vlnif. mancaneiM* and silloou are burned 
out. wiii'-^h. uniting with the oxldliad Iron, form riag. 
If tbe temperature Is high, even carbon wlli go. 

Tkoo nwiu be em thai thoif itMiaUrgjrgbo non 



mipf'Hy no-.i. 1 
keep It III funn 
encee uf Ibv lliuiif. VVJifn 
and the end of a cold furiiaeit- 
pow '>f charging. <me can nu.- 
nf the hmtider ary- turgravatctl ii ttn 
.if lui-ltii.i; liowii i^wrn w^-luht In «. 

wnti of the bebio 
f'iriu«T4' 'I'he fii:'t 

10 >E.rtHa L'otit.-.i-i ivith till' : 

11 not 4-viMi witli i;m' Ibiinn 
lu-i hi-rx-i- :i.iik.-- tiu. to* till ; 

11 Ol 111- iJlOi^ ;:t.l.«h|.. 

r r^^.-Tr.r IM II It' 1-. HO[:,Hr .-o;i i 
w;i> »* .1 h t ii;il (iiiiijM III I lo- .*! 
Mir i; ii: ion < f ! iir- r^-pf.-! [\ <■ 
.1 loo .[I'.l-.- II.-' }■<".. Inil tli:K ci 
n-t fnci, n-tiiH-U air funiiie** 
-.i-r lihiii will a cutwibi ni«-t/il of «anrtlv 
po^iii.tu IS u*i»d. In erer)ilAy |inrlanne, 
thf bii>i nuiiitioiied itrmi would 1h> Jud»:*^l t" be of a 
"ch>^er " htruclure than th4' Hr>t, b«it what that would 
mnan tranMlaled into the language <d prieiice remains 
a* yet oiw? of tbe mvHterie" ol luulerulAr phy»<ic^. 

In the cu|>oltt pn>ce9t< 4>r tufltini; jmn wi> have a 
direct coKlaet uf tbe lueial witb tbe furl, t'lider 
Iter e<Hiditioii». the oxidation of the iron it»4*lf t-tiould 
be Icfw, for tlint wbicli Is anavnldahte fullH to the lunii 
(rant-M* tlr«t, thi« nuitinffwtth sulphur and proiectine 
T)t«> silicon in «onie mcasnre, tbe «ilicoD goiuf; nett. 
\Viu\.\ tberffore, a copoto abar0e shonhl oontalnaboot 
i.-j pt r cent more sUlooD than the eastings wanted, ttben 
tlkere are htgli matigaiieae pig iromt present, or many 
sorap ear wheeb^ this loss in »ilicY>n may drop to 9 per 
eent..ai>d even less. Carbon, a» h rule, remains sia- 
tkmary, and may even go op by ab«mrptlon ^lai tlw 
fuoj. 4)10 |>i*r ceiit. iM'ing about tbe limit under ofdl* 
nary conditinnx. 

One of th« principal KmrceR of danger is the sulnhnr 
In theeoke Too much care cannot be given to keep 
thisoakkw as poxnible. and many a caHtinc which fair 
ed unaaeouutably may be fmitid full of micfoeeoplB 
cracks dtie to the ab»orpt ion of this unlpbnr by tbe Iran 
paBslngovar it, rcaaitins iu an effect wtiU eipmeed b* 
ttaoourfOBt linn **md*^rtnet«»" were It steel loiteiiiil 
orcMttros. noMkof ooroastlnfsaremadalifllw 
glMOPOiid«OBfwiiiiteupohi method. ItlsslltlemiilaL 
to flpRO of iHonr attempts lo ase tfa« aurplna heal now 
hut Ilirm lillto thelotof anoibirlocn hUlyfarto 
tho itaftttof tonudry praeUee, this mndibebkg given 
with the view of showing to what influenosa the iron in 
the eastinga «e Imy baa been egpoeed before pouring, 
lloeb more eonhl be sai<l, bat we must pass on Co the 
next subject, which is tbe ronmltation of caf>t mm. 

U is pracil«a]ly linposslble to e|ieak of the pbynical 
wltliont taking into oounlderalion tbe cbemleal proper- 
Hfe of cant Irtm. and vice versa. A ea»1m(? fn-fhly 
iirokeu itMiy Kitpt-r yriiy, wluie. in arutidition run- 
ning belwevu the two. called " luolCled." or it may Up 
gray In tbe center, then mottled, and Anally whit* at 
tbe edgiia. Again, tbe fracture may slmw a «liatlnpt 
line aeparating a gray center from tlut white chllle^l 
rliD. IU In car wh«M*lc and ehilletl rnlln. AH of the<-e 
oondition*, whether prrniMced natnrntly or otherwlM*. 
are dit]kii|ident upon tlm ct')iijpo««ition nnd the thermal 
clmnges. 

Then we have tlie cryMalUiM* mniclure. Mimilarlv 
ftffecled Thus theCfyf,i«Um the ed;:e of acaafln^; are 

D-iinlly [■tiiiUl. ahil iM Ilic ii iri-ii-r iruiti iuav Ik- st-^ ii ii.^ 
rdll^,'rr»l in lii.MT* piT;>tMi'liv iijiir t-j tlie xur^an*, t JiLt-iiii; 
plAiit'!* <»f v»t*Hkut--» n\ alirupt (■h-*il'i(fe» in «!ir<>f:ioii ici 
the prtTt of thi- pu-i'c. T:h- jtit. nor . f thv ,-4t*tinK. if 
thi.'k, bo* \n.r^vT i-rystiil).. aji.i i> ii. < jii.^nt ly weaker 



Ttri>. i„ 



'■tar 



thiin tlif *Uii 
h:rHi(i>. ]ti t lit' pi 

l.ll^H 'll<? flV-tjII, 

piir?iUvf !>■ -iimll w.liLtioti 
— I l;i' true npliti.tilion fo: 
'1'" yi*' fjiJ of -UL- 1 ciu-l 

of iM.rk to be fini»h'cd 



I,:., irn.' only if th 
I tJ<'»--^i'»»' . «;.t;i»'rui 
i.r 1.oi.i.,r, Mirh tl 
^il I..a.l i'lomc- It !' 

■ tl. H M> J\ 111 > iTil 'W 

I iitr-f l nil us ill t ii I- I 
true. > iTv hi-iivy ■ 



ca«t)iii:- 
we iiia> 
it a com- 
way 

fllilu Tf- 

roii'j^ tion 



frtT.piently be taken off. We are nil fii 
^[r.h^Tl9l in pulley anuK and riiu», arni 

j;>»od foTtnnfl, in a \Vi»*fem nitiiinE r* 
iii»-t.ki. kliKrtV.' for rii|»- Villi 

tnkfii out of :lir fooMlry to cli'.-i-i 
Juucltun of tboee frpoken with ih'- r: 
of the auu, Mhiiiiiig on |>«rt of tin- 
the very Nlight tension necesBar\ ti 



Itf l;lll»>t 

.r >*it h tii»* 

II Ull). :1m- v.\ itt'r'* 
^■ion. To K,-,' ftti iiu- 
r!i I luil j1l^t been 

i;p, ■ T- Jik at tbe 

III wljcrc tbe heat 
■» \\fH-\, luid atlded 

Ml tile wreck- 



Where Irnr-;! am caj*t into dull**, t t:i>^' ciulinn-fttrsln* 
iiTf ini-naw-.; ci.nnnomly. lu, h-r hi*ii»nce, In makltig 
( lii.U'il rolU We have hen- n rbi. k rhell of chilled 
iroti i'«LKi tract lug niHin a gmy Interlur. Tbe end>* uf 
the roIlM being t>ma)ler lu diaiiieter than the body, a 
periLMi will be reached In the CLtolini; when tlivy 
•oitdify, leaving the hiteriur of the roll Mill plastic, if 
nut fluid. Tbe amount of eontroction of a white iron, 
from na»ting to ct>ldiuiiit., u aliotit one lourtb inch to 
the foot, while gray vari4>tic« »hnw up only tialf as 
much; hence we have wi eiiorinoiih pieK^ure exerted 
uiM>n the interior of kucIi a roll, which, aocxirdiiig to 
dlMH»verie9 tiMide iu oubjeclinc fiiiall bod in of bigliea^ 
bmi cant irooH to -tueh preN>ure». nhooJd maknltngena- 
ing iiiiite for luieruacuptc diaiuouda. 

In looking at tbe stnictoni of cast Inmas it appears to 
tbe eyo, woMve Ita aolor rvn from white lo veiy dark 
gray. This li a qneetion of the condition of the 
«mrbon present. For •iiunllcity, we wdl uiy (bat 
In white iron (he cartoon ]* ab comliui^^t with the 
iron in eoina way ; in sray Iron il I- nenrEy all me- 
chanieally wiied wilbiW and It may Ik- mueii and 
eombtoed ia ewyinir pmortlaot in the imna, be- 
twem tbe dead «nrtt« Motlia antra dark gray. The 
retMMt for luih m appaaranos amy be looked tor la 
tho reaoltant of Hum Tsrlabto eondltloBg i tho oo«* 
position, the aasUog tonpcratnre, and the rate of ooa^ 
infT. Aa to oo mp oittlot^ illlODii » tbo neot pnmmiM 
t-H'Musnt aolfH| ttMB Iho ifertnik Mi ^benao hant 
t he carbon mm Bm flamblDOd Aola iU it anletetaln 
the composition, the lendeney on tlw part of the car- 
bon Is to separate out as vmpbite. Uils going on until, 
at naariy 4 par eeot of tllloon, tbe revvrso takes plaoe, 
MMlniQbmtilif wMMTi timilkor a different ory^ 
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1nllfo« vlrufiurt' aihI rolor. irivini? IIm* "Hilv^rsr** ajv 
|M*araiK*it to murllcci »i>ftr'iii*ni mu*\ frrnNiiljottiiA. in 
Ihrae ttici) ranp"^ ItM- {ir(i]M*rty «/ Mtlirfui |o rvplavr 
onrlMJti. U* mmiv rxtvttX, invin iir lowi>f ciirbiju in>iiK. 

\% hvfim* i>ta1(Hl, Aiirptiur, lunii^'aiMtM*. and phcM 
plM>ruK liuro tku' ^kiiw r^'iHlrtitc-v* Tn proiiiniit thi* foruui 
t|nn nf I'tiiiihiiH'il i*ikrh<iii. thniijfh In li •mnWev irn^nrt* 
Tilt* ph>>trHt rinii>iiire«* are ul»o ilftT*<rfiit fmiu (Immm^ 
(»tihIu4MhI by blliL'Oti. ijuiably lti« iliireneui'tf iu lUv 
otiill liitf Hiiu in the* rr>'»1alliznliuii of tlie chilletl imu, 
tlut* t<i li'teh or U>w Mulphiir with th«t mum* low iiitiroiL. 
The iTJuHitfC t<>mp«>rKtiirr in of ifTp^t lini>ortjincw in thu 
rnnntv^tnn. tltp ^itii«>rAt nilt* helnff IhUI down lh«t th^ 
lw»tt*'r tlM« in>ii, tli4' i£r<'Hr*'r tli4< iikt'Iih<MHl to attain a 
whlt»»r fractur*. Thu*nn«<inin luay b« whit*- If eaot 
wvry h*tt uiul Cray if 4'ii*t mMiT. Tlw nitt» of otiuJhiff 
oum<w in hrrv. The thicker the piew. the nlower M 
will <MMit ; »M that if a nt*iljr<* wfri* vast of hut iruu. tlu* 
thill viifft- juiuht \m whit** aiid thr thick viid ffray. 

Otirraii rrndily prrortrr what a drliratci niatt«r it 
wiUH'tiiiii'K b(vy»inM in I'lutint: very hr-avy work, with 
grpitt vanatinnx in thp thirktiMM* of thv> Mtrttnn». to 
muihluo (he iruim timr u coinpmulon i% obtained 
whtfh. whfn hot t*itoiii:h to proiwrly run iuto the thin 
weli*> aiMl ribs will ii<»t b«?<x>iiie while, or al lenM not 
hanl eiioUffli to cause uiitlae euiitnu*tioii aitd make 
iiiiiehintiit; iiu|m»BibUj. The ftiet that the phy«ii*al 
eiindiliun of a eafftiitir in a ntciiltant nf tlwMu* threat raria- 
Mr-* in often hwt >-lt;ht of by tlinM> wlm writ4) pap«n 
and are familiar with th«> laburutnry end of the fimndry 
only. Ton much iitnew* onitiiot he' lat<t tip^^ii the ai>- 
Kilnte tieofM-ity of beiiiie fully eriulp(te^l wirhaprnrti- 
cul knowhMitie of thf esneiitials m fouiHliuK inm uefore 
retitiirini; to lulriMf otherv iifHiii its metaihiririoal eml. 

If we l<Kik cl()«ely into the ehameter of the varioiii 
f»riii!> of nut iron. 'iu> n»vertl»d by theiriDirroetruetum, 
we ttnd tttiit 111 the irrav mnu a [tnliiihed anil etehptl 
»iirfiwH' ftllMl with thfn \viii» of Kraphlle. ThMe are 
eii|iertAlly dUtirtrt wImti the »'tchMiie 1* heavy. aiMl f>ho« 
Ub dial bet wm) thv iTyitlallliH* i;ruu|M of ln.iii there 
are thin hiiiiell»of thin Very Wfak iiiatfrial. The rup 
tiire of a pirce uf irr.iy jn>ti t« thfrffttre aluti^ lhr-«e 
plarir-s of weaknrifH, and ti>e thin platet of frraphilr 
coveriutf the in>n rty»taU hide them from view. A 
llu^rouffh applieation nf the iicrateh bnuh will qaiekly 
elmrifre a grmv iron fraetiint tu a white tme, th<Mi(ch the 
Mtnii'tiire, unlike n tri^niiine whtt^t iron, u mar»e|y eryn- 
tatlliie, The applieatton of aridit for etehmir. and Very 
weak *iduil4Ht>> of rheiiiiraUi. which c>ik>r ttie iron and 
ltf« i!»rbide« difTereiiilv, f>ho«. moreover, thai •iirround- 
fiii; th«M* phtni*?* of irraphite tire carbld«a of iruii, from 
whk'h it wa« ernlriitly froxen out. 

The heary etehint:. iieeeawan.' tu study iiaiii(>ltf« of 
fprav iron, utaken it difflrult to Meeinaoii; in fact, in ttie 
«tndy nf Kte»>| and iron, uiicnMMfoptRta deplore tint lack 
of iU'uininailon, which woiih) allow thein to um* tltelr 
hlielH>i>t powers. Here Ik a prttlileni for the plivhicial— 
to funil)*h a inethiHl <>( illnintnatlofl. wMuethltiF; ud the 

f>rlnciple of the tneKaphoiie in MMind. Blicrueeopic 
nvextliriiliiMi on irtMi and Hlet«l re«piimi a verlirid re- 
tleoted ilhiininnlUm, the Rtirciinenii cjinn4>t be made 
tnajulucfrit ami cibli(|Me relh>iMi4»ii pronM^tin inmrrect 
ideiuL <*aii licrht beiH-i inteiinitjed, without undue heat- 
ing, that we i>an apply object i reii and eye-plaoe**, it\v- 1 
inff UK an euhtrirenient (»f It/HHi dmiiiet*<r«. luNtvtatl of 
only l.tHtCi attninabU* At prpm>nt. with any di^ref of cioii 
n<len<>ti In the n^iiltn T ( 'ould M'ienco only reveal lo uo 
a iiietlKHl by which we can efe tike iuol«cu)e, what a 
Wonderful ctrMe thi* would t>e ' 

The ap|>ejirai)L>e uf the white irooM, under the wiero* 
»po|Mf. U <|uitti ciiiuplex. the hiKh |M'rceiilAee of carbon 
ill wlutiun obliteratiui; many of the L'Fui.ractf^u>ric 
foriiui MTcn in kki'U. Slurh in Ktill to Im* done in thfc* 
line, and the itiiniMratively hiffh |M>rrentAtfv^« of the 
varii>m> Impurltten in i^t iron /ikoiilt) make thitt an lii- 
tere«tln<r twill, One tlitnir I" latent, and tltat in. the 
eitreuie lack of Ikoiuoffeitficy In caitt iron. One mtirht 
my that we havt* iu*arly pure Iron : Inm tatumtetl with 
carbon, ill the»liai)eof wvrral carbides ; irtHi Nkturatetl 
with nulpbur. witii phu»phonis ; (x^'^^'y all<»yed with 
luanfram^e aiitl c-arbi>n or with mantjCaiu-M! and phmt- 

ClH>niK; iron with KUimn, and no on, all tb«a» mlxe«l 
I a ltetero(^>neoiu fai>hioii, thouirh withao4Dapr«tc>n»e 
of arranKt^iuent. ItaM'd np«iii their relative freetlni; 
|Kk)nt«, and the mte nf ctMillntc t\t»*i\ by iIh* thickueiui 
uf the CHslin^^ and the nature uf the mould. 

To thiM come* the addilionni complication in the ex- 
ivtenee of all the cou»titurnt» in two or more fonnii, 
ThiiH plHwphoruK i» piwent in t wo ntry diiitiitct f4»niii> in 
Htetd, where they fan be readily separatist tiy chiMtik*al 
Ipaanit, and t^ive very different pmpiTtles, a* the one 
ortltp other prmhintinatixi. In cai«t Irofi, where ilie 
nhofiplioru^ contentA may he np to twenty tliiim the 
HeHMfiiier limit, one can readily twk f<»r puuhni.' con- 
ditions. Ai;ain. the |Mwti(ionM of lliew deleterious in 
in^it^ntJi have their effects, more ra|H<cially the sul]>h 
lilin preiHmt. Sulphide of Iruu is wc«k and brittle. It 
dnos not ihfTusc evenly, but ratlwir locjilizcii itjwif. ThlN 
may lj>e thecauM* of snnie unod now and.then. fora high 
■ul|ihur cai!>tliiic very d^nse and liiipefviourt to ic)is»^. 
tlmu^h it in not too HtrYHiK. It would »eeni that, in the 
euntractHm after etantin^c. the Hilphlde uf imii. which 
has a low meltiiiK |>oint, in ft.trccd Inwanl by the outer 
iibi'll. which is setting. This can readily occur, if the 
eastinic is thH*k enough, ami, in fact, may save it from 
dt'hfrucrion, as the ffiviiifr way of the iluid sulphide 
eai^eM u|t the castinic strains coiLfciderablr, In view of 
the difTijHtve |»rii[fertiMH of »niiH' snlphliUt« of imn. thiN 
otherwise hirhly obifcilonable iinpurtty may have 
■ume US4*. after all. If the vcinn uf Milphlde of iron 

f>r(^»4>nt run ahmtc '■('** stresn uppli^ to Iht* va»v1 
iiic in M>rvice, Its pnwnce will not be noticed speeinlly, 
but If acroftH it. then a rt-al danprr exists. rnle»'s, 
therefore. «<pi>^laletTectJ* are deslreit, as in ammonia, air, 
and hydraulic cyliiiden*. tutphur hail bptt«r be con- 
spintoiis by Us abst* nee. 

iTo be continued.) 
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Thta ll(tl<)tir VII 
milt will |>rt-Tt< » 
trvtixS fry tk' htf I" 
«tri^ ■itfi.*i<.ii I 

iMwti 111 *imuy i-:iai« lumirh»J t-r 1 1>* |trMi i 
lUgMmfw thmi»>jiv« ta-diioof ih* (••■«■ 
tiiii>ftAn« ir^-fc*»r liottrn lli'ita. llMiiot 
dr ht-lla. Ilrlli'r. k*>l Itfrrttntco *fv 
ulwz>*<| t i>i))u'i»«| M ii-tl iitvl«vt*«l. * 
Inlli.li ..t ••■ii«r lli<>lt««4 klN'Wk litCM 
lr*-kji hiixiix lm>u ni»t« > t r»- ■ ftt •• r*. 
■ wmM r«tiint4a|<liaca, MllMk*W< 

«fN|>l>l>l> alt nitMr III r.««»ttiirr uf MtSW- 
U«i. «hiM ik««bft|4M " MmitAl lUvic** 
ilr«msM MMtila w — at p»cfiirw>s g 

tiiiili imci^MiiiMliI* tm 
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THE STANDARD WORK ON MAfilC. 

»«r»liiti« I* vwt •-•Tii'li^i- Klviitr Ol" ttvt s- 
nl ••1 |ir<''lui1ntf Ml' iilatiixtf \r\i% !>>'•'>- 
fniiba TItr Ii>mIi>>4 xf iMilnritn4 |«<<|a*rt. 
tIM nt"*\tta Hl->l< Vf^ctl* 'It^Tti-^ >• i|»- 

n>al<»r<.f*, 4i«t n»l-'«r»plt i*lnc fnllT EDITION 
nr««ii.»t w^i tll<>.ir«c»t Tbi*«.«s r«rc NOW RCAOV. 
IK f«*' r.. t*. .TMiim*4 r.. rxoiw u>4 -HI. 
»ttl tItiTH la kMrOI* Niiy •iitw «k> I* III «nr way 
<ir mwti' ■•• *k>'n> It wvil 4ii|iMkl |i l« rxw 
■1ir«rti>«lv 1- iih'l IK •■-■•iNl ■ I'rfh alOi •(uu< III ">l^«v«M*. 

gM PaCM. 4 so lllyslratkMU. 

PrtM, l»y mall to any pan •! iIm watM. fls.fa. 
Aa niisstrat«4 Orcalar smi um Apfltcattoa. 




A siBple fonuala for the caiKidty of fans ol the c«n- 
Irifupil ^.^T**^ ^^i'^* i" ""''^ rfiiiarkiibly aecurate 

has, says Tht! linisini-eriiitf Rt'cwd. recently Wen de- 
Vlst^l \iy |*ruf. It r. < 'iirjM'nter, of ('(srnell l'nivi*inily. 
Proui a Uxra.** number of exiterimeiits it was found that 
the iiiiniliiT of rtiliu* feet of Jiir dist^hartrcd in mie revo- 
Intion of the fitit wa* i^pia) t<» the culi** nf the dlaitirler 
of the fan eiprcHi^d in feel. iinihtplt»n| liv the mtislunt 
0'5. If th*^ was A free delivery, and 0 ^ if the |»riiwur<i 
waaalxMit thai found In orvtiimry btower praittce; or 
eqiuil to the prmurv of IS iuetaen of water. 
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JII'MN * (^K* 3«l BrM4way, New Tark. 



THE SOIENTIPIO AMERICAN 

Army and Coast Defence Supplement 

h (r««ta 'if dUii* aliil cuii mmivM (iir Armr *ntM(mr7 aimmif't^ 
iPttmvm. liiriuilliia diM|>»«anna c«a Aarrt^M. raeM Nr* Mim.MdlM 
Vtnu. iBiiilar* «Uti MiarM f«f«a«M uTUmIt a*iwlnK«M> aaA >aH» 
Club TW iir H"><tllat. t*Mntor«.a«» artU*. ate. a*"** 

trMMa«: WilarK Uav«d*>««>- •ulnaarlna niIm« andanHeuvalilif 

(|HMf*«M anil ltl«Mra«««l. 'n*-fw u a mkIm <lt«<4«>4 ti>tt« mi» 
mrm^'tt lb»AmiT«n<l N'kir. l<i««ilir«' vitti an «mi«Bt -i i»r 
OiMi iif III!' AraiT. wllh diiN •iirniTltvK nt |in.fiiii,rni i^^unli ^'"f 
lH-fi>rr ttm** (hiw •nlijivia I^mx iriwl^t ii> aurti » |> oi.^b' *ar tW 
la«frwiniM amhr* itsvr liiiaoii ii.'liifi*- r mantlftrvnt J-uUr r 
nim4 <>r ••«* larmwt k«miwbi|> ili* - linra." Th*- aUJ* w 
liBi*d»aiKo-^Dr. •Iiitaiitc a Unrr t^mat lirftn*.'^ aaii tii aOk«. 



rrtpe kr Mil, US ce«ia i im farvlva aMnirftea. tl ran. 



rh*i «i>rb mar 

(tfttawi iif iht> Mimw aa4 itr«>c 
■rrHiii V I W abliwt ifii-n- 
w'Tki'iv In all mii* i>t iliw 
•I Xtt*^ lur^^iMlitn ri**>i t»lfi« 
|>uf««| tftliir. VTM«<i'*l aiM 
Iciiw^l in i^tiiiaM firna. omvm- 
! |<ir nwaily aa*. 

Mf<*«t ••(*f» lininlrf lhal ''aa 
'k>'*iKlil '-f. rrlalnit I-- T'lramlir 
' In tW r^rtKiM niaaafarturliw 
.(inr*. atil Wff^ tmf }»iii»d all- 

VbiM wIk> btv n •mrrii nf In- 
rt**ltttt U' thr komr UMaafifl nrv ^ 
■ l» t>r an—t f l«T4hrlil Miieaa«U>ii». 



A COMPLETE 

Electrical Library 

BV PaoP. T. O'CONOR SLOANC. 

Comprising five books, as follows: 

Arllbmrllr of KIretriellr, ISapaxea . |1.0O 

KIrrlrleToy n«klttc, I40 |»AKea.... I.OO 

How to MfM-arae ■ Marraaa/nl RIerirlvlaM. IJiItt ^p, 1.00 
aiaadartf Klrelr1e«l IMrtUaart, 6ttt pmm— » t>00 
KImricllr simpliac^, i«*l p«Kea . , I.OO 

jir-jt,,. t*.,.Kf- flvf l». k* ( r I'r f «l mnf m»T r<irrfca*Ml ■inrly at 

Ml*- ptil.|i»ln-' L.ri'»-* ' f •»! '-■•tH'-ii-. i«i» i|» In a Iumi fiil'lii.^ l»..t. 

*i..T--«t. ri- ■ - . . - 

mm4 _ 

•I.H "t Itl. 

^-t iiir • --R iJxt* t>-*ik <-.jiA;>-ctif «■ III pft—. •'^^iMOtfM rrlMrwtnv tii 
rka ••r n ■•-i*«rinr Mrl iti'l'i.M«.i ra^rw^ar. all ba Irn* in anj 

Mtrirapa nii api>lir«iiiia. 

MUNN t CO., Publishers. 361 Broadwaif. N. Y. 



BUILDING EDITION 

OP THE 

SCIENTIFIC AMERICAN. 

Tliciw who i:oiii<?uipliittf buUdiug kIiouIJ oot (ail K 
>iibiH;rib«. 

ONLY S2.80 A YEAR. 

S4-mi-Knnaal J)niin(1 Tolnmen «ich. Jf*r^f 

bnuntl voli)llli>« Mi «*ncll. pf^pniii b> ll>«ll. 

I'jii'h number <'iiiitaiii> rlrvaiiutis and l>l*Of «' ' 
rariirty ol wuutr)' huunn ; a]>u a baiiilwni* 

SINGLE COPIES, - - - - 25 CENTS MCH. 
MUNN A CO., 3«i Broad war, Haw Y«r> 



ATENTS! 



■aiiU. and ii> ac^ mi f 



In 'hi- f i.ii-ii.f« ihprfca»t>fca<l**»M,l^ffi»«« •'•'*SI!lLX«d> 
l>*T.- M#rMW Air#rfa« ti<r tbv »n<Hir4i ixt. -f Pai«ia ■«***?ChSSi* 

.-Jl..*- »tl<11h» lO— .WI.III ..J A»l|r«|..<t* f-T l'»t*l«« " "IJiirfW 
i«t«i»* i nhMla ai»i »i«*ir»(out]irff«. Wtmt.Ai'^jJ^JJJ^it 

ilirrr«a«ntl r " «»«*ra M.fTnrM* 1"t "TJ^^JiSSi 

Amwnm«mta- aihl ll^iw-n* -! lii1riiie*nii-<# i-l TaUuW 
traai»a tn tlifitn h rfxtr* Willi kiwlal oarr i 



A ramiiLM avnl Inw rWra. «*■ arvUf^alKi" f****^ 
wt. <ti r«iMia aad how iiipr<«^ra Ibam. 
Hat** < ••■•vnttlii* l*Mlrn* rii**!", Apt*aa^ H*-»o»r- 1"'"^— 
A>»aimimt.. K-Jt^rt <■«..-* ?1— . ..i. th*. «*J* -f t*y'«%^' ,ft«aM 

Vt* klaa. •#n«l. r;>«<V'-A»nr. « f»H ■:•! P"»*t#»> i .TiMiW 

Hi*M at ai»i^ ..r •r.-am* |ium«» in iJi l»« rr*ri|ai 



M|1<«<« * r».. t^Mcilarw af Pallia. 

VI llniariwar ^aw York 

BicAXCu ofricm-Na in r- 



google 



SotantUla AaMnean. i»tabliahi>d I84S t 
SoiamuAo AaMricao Uupplcmvot. Vol XI.VII. No ISIS- 1 



NEW YORK, MARCH 25, 1899, ) 



8ei«nUfle Abmtimb 



KXr.\VATU»NS IN THE ROMAN FORCM. 

T*itK «*i.uuvaiivtjti in ttw Foruiu haw Ihwi vtcmdily 
«-*<>iitiijur«l umlrr Sif^nor Hncrrlli. Tint I'lplnrncioii of 
tla«« fouiHlfttiaii* of tti<* Tt*iti|ilf* of Vi'itta in ooiii|>let*^l. 



Aft»r clMrtiiff ftw«T th« MMmmlwrlnff Mtrth. brmk 
wall* werv UmiikI. Th«M>. buHl in tin* i*vuler of the 
muuiid. wf rr four in number. The one uti llti* wntt^nt 
nitli* liA^I lMH>n ilmiroycd In iwiinp pa«t Kffi-. Thn ctthurK 
wi^u. from (he t-xceJltfiK cti«r««(vrof iti« work, lo be 



of the timp of HadrifMi t bat im no atJinpM) brieks wmrm 

fuund. It In uot iMiHilble lo bt* atMH|iiti»ly Mirw 4»f the 
(ijkte. ItViir lh(* bijtlutu of iIm* cimiiibfr IutiumI by (he 
waIU A brick with thv wiinii> Ii<*o l>n Th«MM]orico Butio 
Rome OMoe to ItKbt. Tkii», bow«virr, dul not bekioff to 




Vkw tllr r<vn)i<^ in lU |>rt •'lit tiinilirkHi, 

BlVrt<« "f tilt TiMitlK^ |{iMn&ktr> 
BsaTmlMM mtMt ibr T^*^* irf Julia* Cmw 



1im««u ikw iif itM TittBliuf HumvkafL 



«BW KXUAVAT10N8 IS THK ROMAN F«>RI'M AND niPTOVERY OF TIIK TOMH ol' KoMULCa 



"jQOgle 



STlESfttFIC AMERICAN SUPIM.RMKNT. No. ISlf. 



Maror 55, IW!^, 



tlit^ w;»:i>. l»iir i* *-vrli'iifi rliat wutt tlH-^-jfr in rt- 
«()il>i-t III MutfiV «»tli«'r iHijlilini;!. Ill U'lilji'. Ti.fMil.iri' in 
t*'f^Tl'f| llhll-i'lr >M Ih*' (ir*'»-rValJi'li uf Tr:K|ili- 



I 111. 
(III. 



.■I..I 



hf toll I \V*Tf t 
niipenitrtK-tiirt'. *-r .I 'l fi. 

ftnlir* of 111-* ■«aiTi*tl Uff whirl) w^Tt- (i»ki'U i^tff >:ti. 
yeiir iiti'l Ihrxmn away h\ t!u* l*<>rlii Slrr'ururii^ 
miiiill ubJ*M'l» f«?w wcD* fciiiii'l- A »|iU'ii<li(l l»our - i 
Aitil oni> or two 110111.111 br<m7.t> f*4>iit« of 1itt«diti<'i 
turiH^l iipL Miirh luori' iiimn rit i- .it rf ilu- fm^m 
of v.-UfHH rAiiifliitf Hi *l:*t«' from "u r i ■■^ ii r i n i*-- ' t lu- 
of tlic flffli i>»'htiirv U'ft.r*' Chn-t I'-i. ■ -t.:ii i- ■a 
;i'Al <.U-. of liui iirrl.' v.« ri... ,.,i,.in- rlii in 

^■'ijf -rj.-ii) pifCf t(i;<t i-* <*f »r(I!i.-i-'i<' i.iT.-t- 
fur Ih^- 4lulliifi<< of ill! tUf r«".i. it inz 
rrtl r"i;riir«*tl viiw of ilicen^lof iJi** "-troni; " >' .ni l 

the fii^irc*- of two wiirrinrH tti omuImI, I; 
foiirni i|*'f*i> 'lowii niii*>iij? thr fiKiiiilntiftiu. ii-. h.'-r-"-i 
in ift tlu» »iii,'ir''*<'ion 11 nfTop<l« thnt xnrh w ilir v.it.-i 
nwii hv til*' Vi'»itAlR for thpir own nflt'ti!* ivui rli .M' <.i 
llw iiEOtf<ie*"* How flM* I'liol'l >*orh a fr^Hjuit^uc iuiv*' 
IpH luxWi) •luuii )>fk>w iliH Ifiuplf : 

Hach hiut (iroveil to l>t* what i^ncltmi <lo iii«*tjtti»ii 
only oiif, ImiI Itr llw Ititusl. ariiotij.' iimtiv nrit*^<>ii Ihi? 

MUtij.-'M( li'— niwil OS "a sh»|>cWf- 111.1-.^ :f i-«UPTC(*'." 

Wual mil Ur»t Atriktt tlli* ntli'iitjun ..l .a v^-r now 
ri'-tiiriiiiiic to ItitiuA, gom to thv Koriiin. in th«> MtMiomry 
Cnlniim, Oniv mnro it ctAiHlH «tnM*t And fiilfllln lU pur- 
poAe : for thonirh ««• <ftn imH knnw to whotn It w&» orl- 
Kliuilh' H**t ti(>. ir ^4*rv<e*i ht'tjc^rorth ah iMuotAbte 
noDUtni-iic io Miiihr^T HiM'MH aiuI to liU "braocin 
dMra, " Hitpior Huiii, wirlioul wlioia its ilmlAiiHHl fraf;- 
fllMiU woiud iitiU br c*lutti.*rinff (he ^rcwtjd. Tlirrc i:« 
nDqmrtlaB Mwit Uwroluipn itooct oriiriniilly not dirrrt 
lyontb* •■bUiit brick hum, bat. Hk« tlw Column ut 
FbocAJi. on A raArbl« pvd4>MAl pIacimI b«tw«en tlw \m**» 
aiul tUf kiiufr Thifi p*nJ<m1hI tuis not be«n found. 
OtMiarti'ifhtlv. M>iii« wen* hi fAVW of dolof DothlDir 
ftboui (ki« cuImiuu, whlJeMhan thouglil It Ila*! bcvt be 
pteoMldirvwify oa tfat bffMc teM flottWuiC«ly. iMither 
of ihew* «uunHn mm tollo«reil. bnt « |M4lmiE«l of brick 
wiu luaiihi of ih« tABM proporttoiii u tbe padealal of 
llM GtoluuMi of PImmiuk Aiid oo Uiia Ifae Mrioinil tUJldi. 
Thi» Ir, dMriy. llw pruper MlntHra of tbm quaUoo. 
To mec Um 00101111] 00 tlw bantf wUboat «a/ |nrti<>l 
wDotd haw b«m Id inakr ad Arehlioetimf Bbortion 
whioh no OM witli may nndt^mrAitdinr of anfMltOtnro 
ooqM mMm, Aa in th»> ■•n^*' xf thf> Srlok oiiPMriof 
tboMllMUortbo Atrluxi Vi-m^*- tUl. (.rkokpeaMtalii 

DOl A MMonHon Ot io AUy W«> afL*<rp(iV«. It niMclj 
MFM toMt tteoolmnn Id iio nioiierrelattoii to tbo 
bagnaafl Ibo MifblMiteg tmBniniii 

A work tliAt dOM not aiUnot ntteb vftoAl AtUintion. 
hilt which Adda ffrtVAtlf to tlio AtKtmctivvtUMa of th4> 
Korniii. I* tbi» i^loaiint of tho <ip«nintf lOAd* by R(MA 
ytHKT*. Ago into th» CloacA UAiiniA At tn« Aa»t«rn eikl of 
the KahiIIca JnlML Tlio oonMtAnt »1»>nrh that «ruM> 
from ih« vwwer uwde th«> iiu^iehborliood diNKu^aful. ami 
tiM* only npa*>u for ih*» oftirin«t iimkiui; of Iht* h'il**. »«• 
for now tt-H* hiu' if «h« tliiil irniiiintlivc tourj*i)i!i rui^rht 
kw.ik at Um* iiricifiir ilniin. Then- iir«* uiaii^- ojijHir 
lUuitH** for lh« nnli^facltou ut Um: "yeUuM " iHiriii><ity 
that enjoys ^uuh i)i::tit<t tliitt thU Iwle wwmu'iI eivi'>1U», 
Aful H rr^jtiireyl <rii1y a frw moinant** cuiisitl**rAtNkti <hi 
(he>put lo conviuM* Miriiiitor Baccelli thiit it Uai\ it*^( 
be rioied. 

Anothtr sioaII Htit timrli riKimrpil nihlfrtaktiitf wiv 
th4i inwrtion of &oit)»» tron imr* in th*- tiii^<-< i>f Itu* 'l>tii- 
|.I.M>f SHtiirn to rltuiip I^■l^•tlle^ rht» b|^H_•^^^ wJul-Ii ahoi*- 
iMiiluoiih )<l^it>i >if i;iviiix' ^nv ritjil l>*tfliiu ih*^ iiu|*fr 
HfriM-lii'Tt* cnftxli "J'fwri. SiL'uor Kmi htw s-r^-u to tlii», 
rhf r..,ii|,:,. I- .-,r.- rnr ,-1 i iHL- I itiif I" I'.'iiif. 
f;ir I :'mv f ■.li--LTi I n-.l :n;it Icrr- - .f iiijf 
lilt way BurifriMi-i: •\t i-x.' i ; i ijx' T"." il 
e*rt*r, liavp WtMi ni.nK', t Iji' intm st nCu 
c-HiKl *i'am*]y kh- s irjiiL^sril in v-< ■ijri.fri. 
tory of Koiuo. ( Int* of ih'-^t iv 1 ii.' tut-. 

*" liljick *toii*' wtnoh w iM -iipim-t*-! r 
plwv> of Riiinnhii' fi-r ^Mitt 1 mr.. 
Aflft the eXplorat iji ..f fh-T' : 1 
plr-r^.I, Siiinor Rcii 'iirn.-.i hr 
of ).'ji'vir. As nil « ti.-iv-- s' i.ilif i i 
lli*'ririini ■All. r-'Uii'iiihi-r S ii i''- : i.i n-. 
of >u[iU'l[rii. rii.*rt^tM i*:iJii wi-ru.l 
futtod [itir*'nti patna' on il 
biirtKKl, A(j tiltiir JiUti i 
d<«tr<>y«>d hMfuiUM* th*' worvir i 



Ml r| 



irtai.i'i'. hilt .Il 
■ .■i.ViTlr--, t[,.:\ 
t.. u;-,|,-h 
un V. iT^i I II.. hiH- 
•■ . if T fn' ^'ohiiim 

-1. iJlJt? Ibe 

riiurk r h(? burial 
'.'(.iilil ..ri.» «jk ' 

Tt'M.I W.L" ft. Ill 

:i iv. t.'Ht r. 1. 14.1.- 
*<J. ..r II ^'1 nut. 

iUlIii-i. 

' 'it'->iir W.V1 
HI'. ' ir^ v,\\> 

I h II- III ,li|lM' j. • 

^:^iU^ll.^■ iii«.<--i(i'i.i:i, i\.f *i''Mii|' '* Iff l.iit'-r nil 

tn ^fH Htvv tlinr T[|M Ti'rijp],. .| i ,.1, tli-- •.il.- of tl:r f'll.r 

ml pyrr. tLwi tl ie» K'iLrxely ect:;irf]Vik»lc tlmt Aii)cn»l)|x 
m1iouI>1 have de?ttrovr<! tbf^ coltitiiD- TImmp who know 
the F(»ruin will rrrall thAt in th^ fmnt waII of the |H>(ji 
uiii of thn Trnipii* of Jiiliiu th*'re |h a *eiiiirireular re 
cr«K, in front of wh^rh Mtandd a wall uf tufa. Thift lufa 
vnll di>*« not vUt^ the reeet-* to all acwiw, but uirri'iy 
niAkM It Ueoeti*Jir>' lu enter fn>iD the *idr» Ttw wall 
ItOf Ifttooriiriu. probably, to juil^ frtmi the: oomtnic- 
tlon, of tlim! ^^^ fourth (vntury of our cpa If thtr** 
was oae where niori' thiui Jinywhen> ^Im> one would 
havr nought f<»r trAi't'n of tho unirlil*' I'^^tunMi, it whh in 
thr- Mpai*n tH>tvri^*n thin IiHh waII aimI the iriexplicalWe 
iHtruiryi'^r. It In w«ll nifgh InorvUible, but it is the fiu^t. 
«4).^t vrh»>n ««^iine tlwo aflO tbla spoi WAA cxcavatnl, tmiv 
ti few hnxhel-' of tiartb wofOtAltoii A«ayat onrrnil of iliV 
wall. Aod iheBpaiOO belw«H>ii it aihI tbci h4'ml>-vrU' left 
alMOlatelj anetpJored ! Higuor Bcmi luu now «ieiirv«l 
away tb» oarth. and thrrr. on a [KAv<iiii«<nt of welt cut 
Intwrtine blockn, Ar« tlwr roniAln^of a ha**e 'tucli ar* one 
VOOld exiwrt th»4<>()num1o hAVe had. This ia the pave 
BMDt which V^tAr trod. Herv is tlw very taut velwr*^ 
OBoe hU body r«ac«d. Hon Antony atihuinI Uia doejwr 
eiBOttoiitt of the plebo, and bocv fram tho pboolx «M»ei* 
of a dOAd Kpublie raw tfaa wong anipini. 

Only tho eoto of tho bww b tan; aAd tiM vaiUa that 
originally aoir«r«d It hftodiwmpea wd o tQ l M . MdOttbt. 
In iboikstoonth oratory by one orotlMrfir tnaoMbi- 
iMtowho a«*d tliv Forotnas aqurty. Thli eotvia 
iMrtawonhy. for It Itt inado of iMinattlt of ginllo antleo 
and gray Carrara Ouneaoef niuad with poooolAnA— 
tiMM onipt MoS; noit probably, (boao mad* by thi^ 
worinn oa Cba oohlnia; for giallo antleo «a» not a 
emn moa inarUa, and luiwns* wan mm In tho<te> dnyft. 
I^ftiny RAyji that M. fjopidn*. a mn-ul in fJT'i A L'. I'.. 
WIA th« ttr»T U» IntrrNluct- ihe si't'lo u hlh' MidUiurru, 
OHO ol CMar*« oRk^m, fine luod luu«UMi iu largv 



To nmnv f^^rjuins tlie M^ralleil Touibof Konnlus will 

I f ij iiu iLv ffTvM interest tl.i- ^il^■ilf 1 '.f-fir'» funvr- 

... j.vn I'-Mr iLiielenr auth^.f!- »riv.- u» hul '.-:iiiiy iiifor 
iiirtD. 1:1 a !• -tir tht> f.fHili, Wli;il : Ih v itr . ii t'h !tli;rlit , 
tN |ierfM-t^> rl.Mf r. -t il-.. Ul-il - r ■ h.- Wi inl- \> |-.-r i.i] i 
write*- Ihivt I U;i. ■■ hl.si-k -liilli- .r, I | . I .ill 1 T i ' I ! i 

whii'h >i-( .'ij ■» li-r*' I ht-ff w 'i «'ii»vt" ;■ ■ Nunt' ih^-aiT'i r 
1 if II \'l 1 >t-<-K il iV'ti i'-' I h<r UiiiLiii.UH : he. of eoiirT«e.*« u* 
i:i'V.-r hnr;ri| im-L .if't-r Ins 'li'iippeiirnner. the (jnw t- 
w,\s lisfil U>r I'liuv; luus it:i i.^ii-.u-'tsliu*. Tties^ 
:i-i :ir* iir*> b«"irije out bv th** >rl-nli. 



\ Tl't' fln-t re«v t.l- >. li.iV-'ofpMd in thur pirt 
! world («kr «- ii.i. k II. lri.. .|:,\^ ,,t H.-r->|. -.i 

■■fiitht-rof hiMiTv. " -M iLf I'^t H i:,.«t„. , „, 
! the I 'iirlliiitfiiuitus rilji,i:iit- l l li- ir »i i).] iln-. ft( p , 

!■ Il 1^ pr^ipl*' who broiltchl 11 ,\rTi~f. Il,,- i^T^;,! . 

li ■ .111 r lie wi'»t4Tn i«hor»'it of thr n ■! ii 1 1 -tTi ; , ■ , 

i!i iiii iinjnt*'iain!i/klly jiumvn.^.- ntiin-i-r. .l-^criU 



Ih- 1. 
An- II 



K]><>ilex of Horjut'w nv 

rim'' the Tomb uf Km 

IttTip, .-( U . r ',1 H > J I ;- I IS j-r 
- V.i-r .■ -A' ■■■i.^ .Hi; ■: 

>i:.'ii' ir [■!■ mi li.»'I 
Iiriiueh of 
(■I Ni'Vi-rt»>. I 



■.Ol. 



ll:l 



i-al r.i 



lit. Im'm 

.■I.. Ilf I II. 
lit t--:iiii 
Il- fh 



- I.hi./k -I. Ill 

1 IS-* h.r-li I'v; 
the Srtcnwi Wav tliAl rasi fn 
the Temple of FnUKtina. 



t \ iirr. I 

ll. Itl.v 

Im.1i,.>!. 
II. K..^ 

:llL.-l Im- 

.I.i-lt'l- 
M lll.- 
ll. Ih.- 



T . t'li II. .1 hor»d of th** Areh thi-re wan an opiw>riiiiut 
■•Id ir^v tu^ «iTtetit of the eiplornt InnH, and vpry mkiii a 
well Uid travt-rtitte pawui^-tit of the reput>h<*Aji ei*<K"h 
WitN found. I( WH1 in eliiae pnj^iniity Io llie opot oti 
whieh the buLldinp< cf the (.'outiUuiu hI^mkI. unil (hi? 
imvenienl i* (>an kA tluit of the Coiuitiuai. Hardly 
Kiu) it tM'en thi^envered whofi tbit workntfiD caiite ii|miii 
a travrrtiiif enrl» Kurlhr-r dijirtrintf Mhowetl that thi* 
enrh proteet4'il a bhiek i^cone Ttii*> hA> now tteon i^ii 
tlivly tinrovertHl. AUtI toriiM out Io be a ►•nuill |Ktvt utf lit, 
Aboiit iwvlve f'M't 'itpinre. 'tf bl«i-k tiinrtite blurk* |UI-"J.'> 
cm Shlr'k'. privteeltil mi all four niden by tJie tmvi-rllne 
curtK the Jiitfer. liow».\cr, imt entirely pre^t'rvt*i.I. Thl^ 
in hiiRlciently Binuk^, but wbAt pro vnt the Matielitv of 
the Ml« is Ihjtt, when (probably lO the flftli rr*nturr A. 
IK) the road wan bntlt thAt now rui» fruni the Are>i of 
Sev«*niM nrrr the |[|int. lAflp* lUArbb* ulatm w<>r4r rnlM-d 
like a Milid fr>n(N< nil about tlM> hiaek »t4»ikwii to prutii't 
tlH'in. The l>h»ckx of the pAVelnenI, whMrh are not 
AbMdtitely reinilAr In f<»mi, aru of the blAok lUAfble 
HthMdtvd with white tlwtV'Jliie* frxnu Twunrutn— wbAt 
tho luodem feApHlhil call luanuo nrrodi Urvcla. For 
tho prvMnt t}>ey have been part iaJly fsuvered u%k a« the 
attaaJu of rehe hu»ler» bejian iunlaiiLly nftur the an* 
noonoeiueiit of thtf diseowry. and th« anthorltMw do 
aol doelfo fiofb oonflrmatfaia oif Hafar**« wofdo: 

Not only b (his nigerkptool gmatlBtOMtt Ik IMf, 
bat we now know laofo aooiitmni/ thtft ««ar bofeva 
the approxbnalo poaitloa of many of tho laaot Aamd 
monoaiontii of Hmnr, tor elamc to the toinb of Bomii- 
Iba wm the otatuA of the wolf unekling tlio two 
brothMn. asmI tho NiavIaii f^s ^f*^' pbtntoi! by Tar- 
qiitnln* PrlM>«iA over tho i>|H>t »h<'r>' he ImmI buried tti« 
i^lmie which >Hivlii4 cot In two with a rator. 

Nlnce the dliK)oir«ry of the tueCuiH^ of the Ba»iltoa 
.fviuilLa, HeveraJ otiier <»b^e«I» uf a »jiuUnr nature have 
beeti ffMlud. <)lie, tuont iiilenudin^ becaute the llr»t of 
its kind known, ii* a piece of one at tii« wiiidown of the 
second •lory of t!ie liju:iir-n .liiJi^u Thw hail been di>»- 
eanlml by tn» prevmiix e\i'it*iiioi» an of no InterMt. 
( 'oii»i(Jenn(r tiiat th.>\ thon;;ht ko little of the nM>rope 
of rhe Iliu<ilii'i( .ViiH^iiia* to l>iuli] tt lot'* th». ret^ilii- 
lliic wall tif a toad, Il l« liot *ilir|^L«iiitf that the)' did 
no-t rt';«h/ii:' til* k'alue of i« pieee of wtinlow frame. 
Tlief** .Trf_ In truth, uo terni* of eoriteini>r : ■ si r. mi;.' 
to eliarMi-lt-ri/.e the work that ba^ l»ee!i d'Ci- l.i-lun- *lii> 
>e»r ill the Koruiii and thtit wiiirh i-^ -tTill ' ■ -i ii;.: . I .i.r i i 
^'liuT piirl(« of Italy. WVre if Muni; uim. tr'.of- d 
^ui'h iuLtiiiari.tg>*iii('-ii(, enrr. tur! ... It -t. k.nj 
eoiiJil kx* ^'ivi-it th.'it fliit*4-- inaiiuii tl-i ui i.okCUt iluuk 
tin y wi-r»' iifctt'iniik* to tiiU" of T"irk>*y 

rill' ili*irfN>v».ry of MUi-'h pifo*'t» Hn the metope •lut^i^'t'iriii 
t wii ihiri;*. th<-^t Sr in irns-niU' h-ijy-<! SJiiM^ti-r Mm' 

■■"ill Villi .■|:T.--.fiil.y a.Ti.i:ii.:i-U. '>ri.-i.f tli.--.- hn> 
lit'^'ii i\Ir"i iv iiTi j'Tliik.-n it i^ tin' I.^*II.^' i<vrr ffniii 
the fliurrli i -f I hr Tt'-ii[iU' -.1 It.iiiinlii., ■aIi.h.'i fo^I 
from I.i'.t' jc hhi:- ■[.». lur 1 piii ii. i:-- ,..r i^r.i i., -I ,;»[-'. w. 
far O-s i:i.i,y I T, wi.l t ■i-'ii n- a ii i- 1 . T^Tnlltib 

^eo: >. fi .ll]| j I II It... |-'.,r liii ly-w', . .1 [tr-r-. -ui-h pi I- ."o- 
»rr;V3-li" 'ir .•ri»:t;»k :ii^-« i-.i-r-. tl;;it Jir.- .-M|.fi'-rr,-,l v,i-\i 
It Hit.- .iii_-h' h- (.1.; 'il- -irvlii.--^ nf -In- 
( Hi ti-l ill I 'I-- Al r.iiru \— In- ni.i) ti-iw ]:i 1 'it- M .i-.y, J.-Hp 
I't-nht- Wli'-i- f In--.- r|ii'A' .tiltrl t.'irv Jir.' JlIi'ifK* nb 
jf^'t-— .I'-iii] iirrtiii-M i.*,'i.vil fill'-- niutrniil -^r n ^-iir* Jn 
tli<- I'.irimi iii-»r wh«>iv« th**y wei-e oruiUiitlly Jilaeerl. 
thi v w.Mil •. A'-ipiIre j-fuiie f'ahit itupitl'se of hfe. and 
Ti-ijih r til.- FiTum and Kiiman lii-tory more truly in 
I. hitfttiUt th:»n it now e-eii to thumf few who are 
h.f»t*st with tht* |«.»wer of iiuturitmltuij. , 

The otiier *<ujfireMlion Kivru by the present work i* 
tJiat the niiiiiiter arrnnp* for the rtejivation of tip' 
norlheru hide of the Forum, whii^li \* entirely di»iM^l 
exeepl fur a NHtp m the trark <d the elertple trAm—A 
k»op wliicb. with no dlldliiillly whalet^T, conld l>e run 
alonr: tha rooili be^klo H. Adrlaoo. Thi* nnderiakiine 
would tie worthy of llltu. To do w hat ha<« far been 
done r^'ijulred ivo inleJtlgouee; the mwlta have Jili 
bi*^n l^>t by nierely reiaovinir eartli thAt pUunlv waji 
out of plAiw. It will take vonie thouicht and tronbt^i 

to carry Otlt the fnrthor OMATatlon here »n^i{ented, but 

it will have to bo done ooiaodnr. Uniuier Haceelll 
uiigMoawoO piloek Ibo lanrol ah u Then. to^t. 
the Rnmnd wboro tboCaplCollQe plAO was found oujcht 
to be expavated. It never has beeii. A mere ditch, a 
few feel brood, wao dog at tlie foot of Ike wall on 
wbieh thf* plan waa origjiuUlv fAsteoed. If tbeoartb. 
not oidy a few feet, but a few yArds awny frma tbo 
wall were tteArvbrd. other niooM of tbo plan wooM. hi 
all prvbabilUy. be foaiMl. That gaOM !■ 



worth the eondto,— For oar text «• am iDdebted to 

R N.." the mrmpoodent of The Now York XatioD. 

and f^ir *Mir enKTavint^* to I'eber 1j%imI niid Meer. 



THK HOLD MINKS itK WKST AFRICA." 

Pv.Umks Ihvink. F.K.H.S. 

CSLtKK tiK' TranHvarU at^l We^l mlia i>f today, or 
lllO l^llilonilA and .Vis-I T;ili,i i f t:fl\ year> iiifo, tlie'ltol 1 
Ouaal of Afrieji Iul-* a h^rtt rv, «iii.-h it ix ne<VK>ftr) 
«h4»uld be under»tt>iMl /inil reiiienil>en'd tn ordt-r to up 
preciate fully itu iinportanre now ; and, w ith sour ptT- 
iiiiftsion- I prn|M»*e to ftive a brief i»ket<-h 'if That hi* 
tirry, althnuffh 1 am awiirfr' that to nmny of ynti | titiMlJ 
nor 1... jihlc tn unfold anyiliiiiir new 
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. II. ,1 .i.h i»..Miiil 1 t.' IMIar^ 

t>. «Miit In \|-r, win-,- thr. u:. 

illi^rtith n.t'v lir.-,»k .'.irf", '-M.d ! 

r w.iri-^ ill .111 .-nicrlv v h> aim,; t4t 
ll:.-iu. r^'lurhiii^* ;.I.KiiiMl tl-,*lr*h|n 

ilMWii t.. til.- -.1:1. r. . ;<ri.| if,^ out la 
. th. y rhuik !li»- vi-i t|| ,,I i', 
' ii'oh.^- iihit r 1.- i 'ir-Itfti;ii,ni^ 

I. 'I- lui.l jiHik If :l.ry rtiiin ,1, 
fnkn n iiinl llu-ir unv, bq||j 
iitrh. tli'-\ L'^' <-i honrd ulwe iotr» 
I'i-.fti ihr- . I' hi^r». draw UMT tik4 
miti ttj their ^'^dd tili ihe i at biMriniAiDi ar^ ranteit 
Ni-itiier party d»'Al» unfairly with ttie t ther. tnr ti.' 
theuiw'lvc^ neV'-r touch th*- tf^dd till it eomcj up tn i 
worth iif th** it-kmI". nor tlo tin* native>!> even nrrr .,j 
the p^mjiIm (ill the u*»|il \*> TAknii away " 

Aud rviiletu'e of tiiii early trade al»o kaIJ 
»iip|M)rttHl by4>ther writers u|iou lliLt part of tbr w«r|ij^ 
lhoui;h wtietlier they doeeribc it in trie mim (dvollg 
t>rnt*of Kim|ili>-ity and goodwill I eaQiMtaoy. Ilk 
\ fr\- elvnr that tho*^' diiyr. are far renioTod trom qm, 
wii^i their "erui'in m \ti hintorUoda AOd hm>!^ 
ouhies belweeti race aii'l rafe. 

1 abail not. however, detain you orer thoM fur-ten 
hiiftnvlei aad tboee laodem luoralUie*. but bnii^ ^ 
down lOaOoaiparaKIVOly reeent period, tbnuf II cT4« 
bore «• afO loom to go l**i*k to the earlv fuuitmlt 
oeotOITa wboii the Fre«ieh were Ni.iil|to fiftve moa 
UlOOOOd the tnule* In gnk) with the native* tlieti nd- 
dootat BlnHna : jn»t one buiidreil yeAm t>efumbrt^ 
rival of the Port mru-"-^ 

Whotbor the I'tuliuN of the Prooch at^ euod w ehc 
it to certain that the I'orlugueee under Beldtei hnnifa 
gold In M4t. and that in 1470 olbor aavlpaan iMtt 
mippliee erf It fraai the mooth of tho Pub; tw 
about thio period anotJior INartngnoie aiercliiaii Ibh 
nando iiomm. bought the mooopolr f>f trtdtait 1* 
gidd du«( for flv* yoare for tbo ouui of £90 a Jttt^mi 
on gtvlagan VMlMtakliig to oiploro aniuMillya kMrf 
no inlloi of aoHL 
Thio egpioratlOii led to the opealiig of largt lad ]» 

Srtant niloco. Io defend vhlen It Io atraawd (lut thr 
■tieof Kliuitu wai boilt, andaflooriofaingtfBdf «w 
corrlAd on till eArly In the pvrenteenth oentery, iikrfi 
the rninm were ahut down and tl»r dig^nn of r>j| 
lUAde fettiih by the king, ulnre whicli time no goM ta« 
lieen worked in that neighborbiwd. Thtt tradr «w 
(XKittutieil In imM And filav«« from other dbirfebof 
the UoUt <A»»aC until (itlitkt^ beeaUkO tbO ffMt ^ 
pruduetnjirami ol (he old wuHd. ThiM oAiaeof Qoiim. 
which gave the d^Mfignatlon to our 2U. piece on arronut 
of the mineral from which it wan made oonun); ban 
thiw dintrii'^, il* !»iipp<M«eil to have ariiien *ce« li^f'-Tf 
from tile native* of .U*nna on th^ Nljrer. who trmli-j .i 
larjT" nunilH r« with the (4o|i| t 'liaht, and wdtn 
by thf l-^nroiiManN fnr'tn whii-Ii plurt' they came. r>;c.i] 
,l-*mia. or litTitm 

The lir-l Kf.L'ii-tini.-in wh- ''r ■■i^-h; ir»iay Ibe|ir*r-'tii 
:ij>*':it uit- I'lipliuij Trii.Mi:L-< \V % t ul initii, who, iii IV.I 
Ki.w^iii.il I'ri pi. mills w.-it^hi .li p'l'i 

It t l l.'WWI, Tldw rrt-ulr v., .-i; n il. till,'". ;'i' 

■ f r h. iluy* liial tl)**y tiii^^l itp r.iici-'' vr- 
J i ll.. I > ami ttie "Jo'hn Kviiinft-lwl.' f^'l 
.■\;i 3 til" ■' Harthulotuew." of !MI t<'li». i.^> 
i,..,.,-|s r> ''urti'^I wadi jroKI. itory. ami tf^^iii-' 
, vik-ii.-l at f:U.HKi, and Mtiue BlaY««, 
M':i'.i-|'tiiiil rn'Ui-^ 'M-iiiie down Io u< fini 
and th." Ii;ii l.iiri.- -"[liefidor of m^uip itl it» 
in'h tr ulition*. (thjHin ''W 



■■r-i.lL'Itt tn 

ui.rtii iib-i 
:i..'.-'i-M;ii,r - 
H*'i-. 1 Mn ■ 

of I iH li.M. 

tbe^e thr,. 
of I'arad-'-i 
Storie-' ' I 
tlione aiji-i 

IMkhX rulers frvH'ly jli^t 
fanioiiN anionic thi>^ a 
Hi'tiluko for itH y*.hU M 

fhlll f h.- ktri- ti;i|-i, 

i-ati.' .l. h.ul ^t.-p- II' M 
to iii> hill. TIm- Ainh.V 
tiLanufaet lire of oniniii< 
»lirpa.w<l by the I>eo[ 



I wtnlM Mnw.bteh ■ 
.-I. .:l w hi.-li H.-ht.,-,r- wi> Ml.' 
Ii.l k'"M I'V wl.::-|i hi- jtffefT.il'--. 
ll:-. yt'-rr mottt pnilii'ieril ir.tle 
■li'i tiiiule from K^Ul, lf*Jt "'■'^ 
.( 1 lAK'wmulia, who inlatr-ir.' 



hiT-^.. tprrltorr to thi* Ei.~»rtlir>a'^t i^i .\!«li»nti, i'n> 
iiifiiti. Ii»*iiii: umil.» III w<»ljiht to the <>xti'nt uf lu-''' 

titftll olUI'^ifc 

■J*o roiii-liliI»- Ti l. tv-ir' .if my Blib)fL'1. tlif |uin>.'iil».*» 
of wliii-fi 1 liuH I' frcfh ii-^sl fmia llit? isiiprt. uf ll*'*' 
(lilcli. of Klii-i, uii'l ii; Miii tKinald. I will cjiKiti- fnnii l»» 
l»H' Sir Kn limd Hiirlon in his biM>k, ■ Wai iTic- u 
\Vr»t .\(ni-.v" .Sir Kirlmnl kuv* that «I>iki1 llil" |>'t"l 
riipiiiity liAviii^ iuiu>tprv.<l terror of tiic Vx\^u t-'l 
whLPli hull iiwiciKil Io PortilitAl th** «*irlu*ivr rli.'-ii 
thlB Uaili'. Khullnh. Fr»'iirli. nml lliitrli ndTri;!!!--" 
I»fi*ti?fw'il. fjirly In tlw tiixTi.i«>ii(li wnmry. to tbirv t:* 

filMjrl).., »lit.|i 1% llotKl of ir<>kl |KHirt*tJ ilito thr l*|i 
Kurujir, aiKl 111. luticli as lUmjO.orjO »h;|■^H^I 
Kliiiiiiii aloiji.' i-arly in llie riffhtncjith wtiliiri. ."^^ 
ICk'hanl aUa Mya, luid upoa tnii I ihail Iik" 
riHiurk* to mult* Utor oo, that w» mdnnv i""^''- 
w»rd froni th» OoM Cwt the yl«W b»eoiii<» 
Slid that Id Afhanti tlw red nod lOAUiy wU. '•■t.t'.- '^ 
witli icnviA and gray icraiilte, la »v»ryvbiirr iui|ir>-.' 
uatwl with gold. 

luowooiiMloUiaprmBtdnr.aiidKbto Hir ><'-» 
•id Boitoo «•«« iMhWad, mm than to «i« 
mm, far 4m«rtnit paUhi attmttaa «aw agalB i" 
WMtant sold ft«M In HMO «•( pablMied (ho Uwk I 
llM» alrendy imiunl. ■ Waadcruisi in Wert 
to be suecMHlnl by \in Julnt vorE wltb Cowniu"^" 
<'iini«Ton. aa, MiUllt< "lb Ih* Gold <>r' ':' 



aotfmMMMdiBMB. b'taUTiRlMK )>-^; 
liL-i-i]jnawdiibaBHinmnl that lb* InnlUc""^ ""; 
rniarprn* of the pnwnt day had not vent iii<'». 
innelkintffy, for b« It rvinM*inbrml all th* v^hI' ' 
wribmj h»d b«ii cibtaln«<j In th» looirt prlmili" 
ii*.r tiy Mirfftr^ a'iM>hlii|f*. or by pomiiliiHt ti'*^ 't^"* 
i>y Im'iid. wliieh bad b««u obtm'iti-d Irom »l»ft» nml 
.•\iH».UiiiK ») 1.^1 in drplh— at whioh dopUi Xiin ritU<<^ 
huviuc uoi till, siiutllni idea of fiaiuin o» lU'"';^ 
tuai'biiifry ol .^«v m irt. were iuTariably ilrowni- 1 '-^ 

hi |>iirri>thr-.i> 1 mav my that all the li)«fli«»'_ 
trj..Uli|{ to the entir,. \Vn.l CdmI of Africil. K'^ <7 
M.-w-ra Swuiijy & C.iiniMdiy. wiio ImllflKi 
book IMtecii year* ngu ilwi their Hnn had 'T'^'^iJ: 
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I'KouO.Ouj 111 ^olil ilii*-!, w^'Ni AWAff o( thji» i>'u>t w«)alth. I ««iuikHtf. jtr pitiee ll'J III lii*- b<H>k, that ukUI to thi» 
t>iil iKi -.iiiA a-. I liitvf HiM, <>v<tr In'i'ii Inkrii I viilut' of iioi li-Mi tluui C«MI.<>:ii>.>kiii Ik «.:i.M.uxi,tNO liad 
»<-i<-iitirir«ll.v ui ilrvctuii thv luiiim until about tlMil fnuii time to tiiur n»Mp o<ir uf UuM Cmul 
vfan. iK-iui.. |t<i<,> At tbat prrloil aevcnil coiunuitml 1 fwl nra i luu^t in iliia liiutjr nview tatm aaJd 
^«iirf xinrti'Ll. luuot ul Itiriu witli totally iMnneiMit I auaa^ch to prove itii> I'jiMriiioiis ricliueM in gold, and 
<^ ipitul. mill t lie few wbidi bad ■nougli liail mitlirr tlmt th« naim o(tb» >ii>KI < Vxut ina oorract il»cri|iliu4i 
•-\ |Kt-ri<'iic<>il incii lo itumIk itimt nor adaiiUAi know ' <>i thr torrltonr- 

I''iIk<- lit itny kiod 00 tbair bowdi,«id tba i«nlt wiu : I >liall Dour proewd tn >{«ak urtbctltlwunili r windi 
uatural and lD*rM«Mtb tl»«w;<mncM(il(iiM aiv ii>'l<l. Tb« pn>p«ni«i arv. In i ho 

Thwt li Ibb lo lit mM. liower>'r. in UifreiiM of (he lint iDklaiiw. "hiaiui^l rroiu the elii«f* who bavp. I>y 

. .1 . ..^ »o«hT 1 iittliv* coniwiit nnij »iiiiroT»L own«d tM*iii for i»n* 

and inaniigcn WM* f«w and far itelweeii. 

' ''won. A rt-iflili^r .lt?**J 

vi a Miiuiiar iloru- 
ed iu tliflt (!»•«' 

- iooer. who CI. 

Rwf with M moch plaliM, throuich lui lottrprcMr, Um aMaalng o( ii. and 
'"^ " whottovnainxM btiwal loa itataowot thM tbvVMi' 



laMOWM at ttiMt iwrlod. tbat rvuUy irumwonby { native coniwiil amj i>|i|imTal, owned Ibiriii For cvHr-r* 
irCiand ' - - - - 

III 

lU 

HMikAt fnriiwtton «l Mit Wl 



<i«ld;tiouii — lijr tiurebaM-. ur liy tbe jwyiaenl nf An minual 
.. .1 . , _ , . 

tu 

_ .. .i»iij»tan< 

and an •niarpria wliMi em now daal with tba anm of tbs Knsliab 4Mrtat w wni i i t i i 



e«p«r „ , ..- , - — 

■umiiiR iind uui bvoouia tlw aehdM it ii tCHls|r, fur all rmlal, or b>' royalty u« Ifu-Kol 
wilt luTinit that knowledga In Ibia icaprat haa man ob- witli all Ihe ronualily and twittiloKjr < 
tAliml by l«ap« and boandadnrim tha laat Ian lo flf tnn nuiot tn KiiKland. i> dmwn up Miaib 



ivreciktoii aitol witll M SHM 

illorti 



ane<i eoal ruriMtiMI i> 

b«»n ttwucht or. k li dw.io b* Ml 



irtnr ai with a wall d* 
ibMiiid badnotthcD 



IniUao goTd laliiiBgL nd Ibaauljr daya o< 
van). WMu tMafftot Ml tka aancricnead 
and that W«t Alita With Ita aril nama a 



■b«i«d that Bait 
ol the Trana- 
manaRm, 

- - una in aa a 

t'lul thini, aaif aattinc latn who, a* a m\t. tctM not 
iiixJeiaplaimMitaUawhvT*: nrrortheleat thowptoDear 
'|»ya. full of mWoftMiM to many thareliold«r«. aod 
ulHcmllt, o(t»n very ii»ijiw?rv«d, to others, tubl tlwir 
□•a, and the worken of tin? prcwiit art! rii(«rini; into 
ttlwir labors and rvniiinit the fruita. lu IhiN tuanoer, 

not on« Hinicltf roiiipauy wbieh afterward came to erniuMit to mm tki« iieoe«Mity of ^iMliiilt atidrontroiiitiEr 
^rief did M> because tlwy found no gtild-^alnnlutidy Mi«b natiire graolik and a Ljinda (>nliniuic<i Act Itan 
wery oiu* foiiml i;i>KI. nuiffinx fmin «a tunny ilwt«, on tbcrcfnre b4»i!n and«>r arranKcmiMit for m>iii«* titiir, niiil 
tile •*iirfaf>' 111 11 <>/. ftt icTi-rtti-r i!p|ith. anil a* H ilwt 
tHivt-r nil wiirkliii; cxiiiMiw*, it pmnKiiit licyniiil <iii^*tH>n 
tlinl Willi i>Hpital lo ihtvploji, ►-very mine woithl pay 
ili%*ii!t>iiit<ii III llnie Unfortiiiiarcl>'. however, in t-ac[i 
IttatAiKV t he eapiuil. iifleii, an 1 have iilrrmly r.iii). i.'^i 



dor dcurly undentaudt iu Import ; IIm dltd 1* thtll 
taken 10 tae duly spuoiotixl BnitlMi oltoial and tc«tl*- 
tamL In Ifaa main tni* hai aniwarad vary w«ll in tbe 
paal. tbooch dinsnltiHi not InfraqMnUjr orUn arter- 
want, when olfaarnatiTM ernna forward lo my that iIm 
flmt v^ndorN did not own thi« property— but 1 bava 
never kiiiiwii a caw whom* the Eoglfaib pnrebaiitr limi 
totrive It up. ax with tnct aod reaxmablnMM mtry 
nsdvecjin Ije'ilealt with. 

Tlieue cat*eii and other poai(«. »ui!li an tbe poMlble 
overlappini; of projiertlrtf. have, however, led theirviy- 



thnt one will be |i«MM>t] afI*T due rntinuteTatiiiti. hut 
not until tliip con»>ideratloo hti* lH>en iriven tn it, not 
hy (Toverniiieiit ulllclaN only. U (he iht^ire ol every- 



Hiilnll, had l)ec<>tiie exhaii^'te*! at a lime w-heri 
t ir»- cotuiuercial world was in ,\ Imc rin nr i-r oi -if.-rp-*- 
••I'Mi. eau!»e^l partly by lli«ii' iii.*..^ m Afn. -v Iiow 
ev«?r. than iu Intliat, hut *till iijur*- tiv -h*- i-i-liui-iil un- 



r.-i.t whii-h liiL. 
luni'- *'atft)ir!- 
Hut .-.11 Alrl. 

Soii)>- h» l *. [ .'('' 
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(.fi all Ir 
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.hi 



il'l 



rhr,„i.-l 

ltn<l III.- M~e 

IH>u«'r aiiil ■ 
U tli;il hii 
vi.-l.l la-r v. : 
il.lHJll l^.iis :.| , 
ttlUOIlli' i>f 1^.1 

purpi'st's [I'M! 

.\t Jl IIU'. till 

ll».l.l ..II til.. Jl 

i»rii;^n .if rl 

>i..:i « hii-ii f.i; 

■ il.j.~:-t Mii.i I 
: ..'r i ri t 



lit t 



ir. lly 

i.r Mfr....;! v.iur.. 
Iiil II. i: lli-ii fall 
iii-l III .( i.iiL''':iit'iil. 

«h.. ha.l the 

'■^^■^i it* a irreat future. Ttie rr-iilt 
coni[«iiy which (rave iiti ji\ fTi!i.*i. 
.'3 dut_. with crtl-^liinpw of ahi.ul 
I t-rate, and whicli ha» .-sii i-.^ I i:iiati-ij 
riihi^. C'r u.l i:it. i.ti. ati I 



April III 



.|i, 



.-.I -y ..( |.in.S.ip_ 

|.aii.-r lA 11- rr- r I 'Ml 11... 

is:i i M, rh.- .l,-,-ii. 
-1 I f. I 1111 1 ; i.ri' V nil tile 
Willi lilt' ri'a.ler of Ihe 
iixilnr'hiil lilt- U . ..r .Vfrii'itii c^.'i i;tolllrrAt« 
I (rt'tti tlie (jl^ilitt'i^atiuri ui tiie i'Xi>tllj|? 



.-111. 



Ill thin rnimeelion 1 may wlate (lial ci>iiMideriiIj)e 
aii\lrt y viiLH catiKed by the projioeeii I-aiiiN Hill ol Ihe 
late povenior. which. Ii.iwever, fortiinalely wio. ri?- 
jei'ted by Mr. ('iiaiiiherlain. wliu n.Hnur«H| a drpiifalimi 
af native traders wiiit tiver U* thin et.tjiitry lo reiirc^enl 
iiutiv.' illt.■^.■^t^ tliiit till' f'-itiiri' tii]i w.it.il'i he frurui'.l 
.III Jil'l flliil t'.|i:-tj.l.[,' l:n.'* .-.11. i .i.'k:i'iWlr.ii,'llji; tlie 
la'Ai. lUittii^ [roiji tlisii. iiiiii.ejoi.i i.sJ <if I.'u' liivf IW' ^^|U^:^. 
chlefH. fiiid falillUe" ; A full relNirt nf ihi* lnt»*rview in to 
be foiiiiil III a lurirx i»auiplilet |oibll>>)ied on .'Vn^'il-t Ti. 
Iii-l. by 5len-TH. Anhnr^l. Morris*, IVinp A 4'i>iii|iaiiy. 
the BoMcilom ri'rir.--.-iit m i: fh.- drpotattoli. and I am 
[ih'aWHl to be eiiiilrt'd I.. . i ii. i1 e from a Irller >«llicli I 
n-i'eiveii a fr-'.x ^iiii i iii.'ij iniiu ( 'asi.e I'uast t'lLitle. rk 

f.ll.i.WV 

" I'll iliiv tli.^ri wii*. a iiri.'.M i;i.-'f: 
Si J 11 at.' li . o ,-.-r. *. till' ires. 1^-.' f I'l .in 
i>f -Ii.. .hIi. iMi;ii..'i- V. h.i .».':il I.I Fi i.'li 
H.il H> wl Ml I .ivi i)j,.ter>l." .1. - 
aii'tciili* fi.r 1 1. fill, anil tli" Imiil'- I" 
(teit «ir .1 iHfM I-., .if I 'leir li\n !" lii : 1 1"-. 
ernuu'iit ri'.'..i.-:iiiiif..' "h.- mil ivc .-u-l 
1.1'f. i.u' i.i.'.« nT-iik lit ttiut nil Lint 
fliuinli' w;ii.-h .'iiL* ».i fur l:--i'ii '.ii 
lin- ..Illy mil .iil*l '11 fv, nii-i Iliut :r -.^ ii 
Krave and Had ttii{M^naiii'iA no one viii deny 
Th»> experience of everyone dnrinj; tiM lant ten or 



mi- It. Ill'' I .i.iii. l 
ill' ri'iirewriiatui'i, 
■ I'll over the Ktndti 
< - r) Ihilll,- l« .ellled 
.■r-iiu ll.e.r rlirht Ii- 
t h Ilk li- , 111.' f..-- 
.i:l.:ir'. I.in- 
-ir' iii.r .(Ue^tion of 
• irr.' .ie»t, perbape 
lifhcalty of 



.l.-riv 

r.iti;.'.' . '( UKuiiitamii which were found a litilc furlhi r 
loloii'l, tint Ul. thought they nndouhtrxlly helonifeil ti. 
n f.-i* .'.iilifr i^.rlod, *jul were it.iiillar In m^;** lo lliia-e In 
s.oiTli ,\ft ii-.t They were evidently i»ari of the perles 

.if i.,»-'liiii. ii'iir) deiMwite wliii-h eo iurjfely jireilrimlnate I llfie-eit yearw liaa iitih>rfunaiely lie»*n that theeii(Cliie*r- 

ovt^r I lie surface of^ Ihe Afncnii rxiiitilieut. He tboUllht Lll-.-lOt.f after *iv or tw.'lve lieilitl.- Mt hi- inln. , If le- 

tlijlt ill tlleie cioni;1oinentle bed- of Wiat AfHeft there ha* not died, ha- hi^ keiinl .-md th..i. .-111. I lilL.rl., I iifl.-t- 

wiolhl be found lo he de[Ki*<itH iiaeStMMlfiaaadaarich |>erliap.i wer-ka or luiiiit in- • if anxietvoti Die part, nf 

111 l£olii tin tlimc of Sniitli Africa. boanU in Kiieiaiid. Iina iK'eii fouiiil, Hetit oiil, and ill 

Heffandinir thin prii|M>rty jimt referred (o, nne of the tunny iiulaner» with the wtinie result, iiiiiil despair hiu 

dire<*t»>t», whoi*** eiix-ricm^ and wlnaie charuetcr give well uiuli broken the heiirt of every director: but thftt 

wetirht !■> hl^ iipitnon, aaid, potdicly, in July hut : " 1 nil thi* hiw come from the climnie itwlf in far from the 

Mil keiklnit to the tlin* whm, litotmCmwil Rnf, wp truth— much. pi'rha|a one half, of the illneu luu l>prn 

abhil Ik- payini: :W0 parOfBt.'; thulr alaff li TWy noch cxuhnI by the ini>n thennu-lTcii. I ha.1 the mi»fnrtunn 

poorer than oura.^* I tn know <mi« c^m lu |wiliil where the direi'iom of a 
Another eompany, under ouitiiitioii^ oruahlnito kliiee <<on)p«ny waited for iii nionttu to g«l one iwriicnlarly 

Jnna of laal year, baa pveii an averiu;e of over l>{ experieneed luan whniu they brtmchi home from 

Veueauela, but wIiom ebaracter had tiirJeri.'one nad 



oogcaa to the ton, kmt, no far an 1 know, tbe diree- 
tora of which have not ventured on an eatiiuataof 
tbeir BoM in liffht ; another which haa held np itatuiail 
SIDM UftO llAM ohlAlueit an nrera(;e of fully I ounce tn 
IIm tOB. with many thouiw-uidM of toii» criiklic^l , nn- 
oritar« toe ipjid o( wbnh wad m purv that |ier 
«ma* «■• offared, or If tba qoarti eoald b« ahlpiMMl 
■iOina WMnnibeil, «li« anialtiM at Bw Mtm agreed to 
bay it ul nana, per tod on ttaa Mandaids of aamplea 
aaaayaA 

It may not ba out of pbua ta mm/H Sir John Glovac^ 

. .. 



atiUeaMHit, BMila la tlw Town XidTg£.U*atpaal on bia 
return frou Mia AiInmiU nw «t.tfH. that on tba* 
-(ilendUl iaai«b oriib Itmd tba V«li 

paMd thiMili dMihli wbam worn at . ^ 

aa you wouMahr ap pala t fliit i 8mm at aa hntrd tbat 
BtMananL aad ■tJahB Ma MtglaM taanfcerativii. 
thooirii, of OBBiML la thli thcM «at aUewably aonie 
byperlmla. I ou make n»o)r other •imitaralalciuenb- 
rvgnwillns tba valna of the Weat African rtaata, fur 
which I bold daeoiaantary proof, but tbaaa will aolBor. 

1 aui not lier* lo advenM any rlnicle luine, but I am 
pleased to iMve the onpurtunlly o( drnwIHK atlentlon 
lu the phenomenal rIeniieM of tbe minlnit dlalrlcta on 
the tlold (Joaal of Africa, and to >tule as luy well- 
founded etHirieliou thai we are on the eVe of a Micoevi 
w It leli has probably no f»arallel in the bbtory of any 
era i»r of any oniony 

1 i-jklil III H pr»n-ioiiii part nf my iiddreas tbat I would 
refer (o A-liai)tl. Thin klni^loiii, aii you all know. Iian 
..Illy recently cnme under ihe iriiveriiiio.nt of Hrenl 
Hritiiin, and nfiftlcleiit lime ban imi Ix'en atTnrde«l f.ir 
1 lie stlkllie atll'iiltlt 4«f ilevelniUEielst, hot what ilevelnp- 
iiii-iit hlL^ taken iiiiii'i- tiii- i.—ti ui -..|ii'|.;> -nr('ri-iiii.' 



dcterioralion aioee tba eliainnan liad lant «eeii hiiu. 
Thia man drnnil tlilTll*-four buttlen of bmiidy, cliaiu- 
pn^ne, and beer on faia journey of twenty four da}**, 
landed dmiilt, lived drunk, and tn twenty-one daya 
died drunk, and tha dliuate cot the blaoie. Thia la 
an citiwtue ca.<e. but oaaai half at bad, or aran one 
fourth aa iia<i art- ootaiaaa and bad aaoaclbaad It la 
tbltuotv ihaii ibeoliaiata liMlf wblah alTea tkatibar- 
astar to Wnt Afrioa. 

1 do not baallata to aay, and there ara ^Btlnam In 
Ibli roam win by practical experienoa ol yaaia Ban 
baar um out. tbat nvea aabrie4y, eammoo a a n aa, and 



lilendUl iaai«b othSlkai^^a Vm^to Kmonaai h« planty of work to dov with tb* beat fooil and tlwi Imt 

' ^ ™~~'~'~lt Wflan xaa aauM dlrnpRoldiqiiart«r«wbi«hiuoDry««npiroear«,tli«elliontaof Wnt 

* ■ ' Africa la not oo* whit worae than maiiy other of our 

tropleal poatwaaiona. The eiprrleoee of one imtMjrtant 
i-'OtuiiiuijF la worth elvlnic here in aupport of luy iait n?- 
mark. Thia oowpany baa been working Bneceiwlully, 
and during tile laat ten yearn liaa only bad fonr daatlia 
directly doa to tha eliinata and two otiwra indiiwetly 
due to the anme catiae. 

Then I ought aUn to ixiiot out that tbe raortalitr 
and ahiknean. enpei-ially of late yeara, ban. I think, iH'eii 
Inrxely Hiuong ipjveniuieot <jjnelala-. It l«. tlierefnre. 
much inore in evideuoe. Tlib la to t>e truce<l to imo 
extremen of life : one which ratib for our reapect, adiui 
ralion. and sympathy lit tlie Uvea of tliose itroiid fel' 
]iiw>, moMt nf thcin yuaoi;, who are Ihe inakera of our 
empire, and who are forci-^l to bear Imrtlnhipn of erpo- 
Mire, of Irreftular and of Innnlflclent fiNid. and wlio. 
wItlHuit H inuniiiir. endure, d.i iiieir life- work —aii.l 
"lie- The oilier extreltie l>- Ihio. referreil to hy Mr Mhc- 
l)oUald, lu that I'lilti-.a! U .jk .i( Ins. from v.hi.-|i I luve 
iiireiwly (jilotetl 

So the iloM I'l.ii-i'. ht\M *''i:i.' .m fri.iu viwr *.i. v.-iir 



nrhin 



.VIm^iiI two years a;^. i ii 
l.'ff no doubt ah..i:'. tin 

iriin can** nut ll«l Mu'ill «'.«■- i'-i» 

at (iiii'e taken i.i-'ii l i.u- iiirl iTi'.' 
tile rctiull that a reef 4i feel ui.;.' m 
expcinive Hllaflei, bill iMt a ii'iitrr> 
ii.iMiy hiindredn of Ioiih liav- y.,-^ 
t ll r*'** oiiiici-^* In Ihe t'lei ■ iiii3. --il. i 
r i'iii>r [ill. i: tiiiit at li i» v.'TV iih.iih 

I ,1.- . j I :..r1/, 'A" 111' 1 1 IS ^^1 V I III.' '•l..'lir. ■ i It 

All-. I li -r |ir.i|i. tly II I, I'll .I'lji 'ii.. I- 
r.-iMirle.«l H| I.y nil .'1 1 .1 1 '.' 1 

•-.-.ry ViJirt I- 'Ii-i'lrri"! s jil.i 

iiiiiiinil ciijrineer. of eif — ru t 

.Mil n' irrea*. --AlK-niie. iilnl ii.- 
I.rnv iiiiiM r<'|i-:irt, but |iiai:'''l an 



1 I 111' . 
liliiiiii.t. 
"- ruii't.! 



. III. 



.ill. 



•I" 



« liirli 
Iiil-il: 
s were 
■ with 
I.I.I b\' 

III.- nf 
'M.-I- of 
l'ill.^l 
rrii'.ll 



'III ill 



With it* ticath fAle 
Work In the -un - 

wanly aiino-i'i it" 

all ci»'iitriliii!.'.l 11. 1> 
and lo eiiii Il^^il^'. i' 
nrh<'«t 1 'f . 'iiT I fi .-'i 
h It -li.'..' i-'.itidiii 



liiiii'l, .,1- 
il. jiiil t ii.r 
I' .ir nil. I j 



priiperty. valuii 
iljla -- "*** *" 

M' 



iffly. VAluintf Ibe uuwuiit i 



h sTjilii 

iti-ihl.. rtiii' -i 
*nil (»rniiiiy. '.\ 

't only 'ilin- 

luiil ff^liiniilt? i.n"-ui 1 1\ 



'MiriM, 



III. Ii 



r liiii:r.,l .M-,-i;;xHt;;..t;. 
-iuiit-tiry quarteri*. Iij»ve 
ii - K." |i ii|< I If 'Dill iiMiueollbeaoJuriy. 
;l^•> ['<iri.iiit'r,-iii^ pruirrfw In <MW ttf (tir 

ri.--'i.'iti |iMrit-i-iM:isi." 

ruht i' lire III.: ^'i tinj; t<t miitiiiiie. Tlit'V 
Wt >i .\-ni'n, nrnl tlH-y nre •Iri'HiJy 
(^-rniily IV. ;.r. t'.ri<lM>tf -i viTv iIifTtTfut 

'Tn tiM.l MiiiJi r*!, 1 '-I r 1 1 V" lif-:-iinw» wt> h-HV*". 
iK-t-ri— iif :\\. .■.,;(i.ii^- iiiiM-tnfH rtf flit? 

lllT-inl -.rl|',.r- .if r-ili|.";il mri. S IllUch 
limr-- -f-iie-: r -il.:** ti-M fn-iu w|lk*h lo 
[lArilv bwauwf of 



Ibe auwuiit uf goUl eaiiily rewver- . tlie* lUleittiuii drmwii tu tiw 4iu«ktiuri n( bvultli. 



In ftbto •MnwoUoD It to ftttl 



i]U«ktluri nl tlVlLltll. 



>i«'>ciinn of ih* I.ivHr|».Mt| 4 'tuiiulHT of c'i)riitiii-ri'i\ Mr. 
A. Im Joiie*t, who hn-* niii)*-rliikfn lo an lUiU 

unM of Jk-IOOU> eovvT. in ].|yerpc»ol, tlu* vt?*\ of rvw 

Uiloltic orfghl 0( uuLlaniLl frrrnw «ria it in ii*'rf<>«|]y 
reMOoablr fliat wenlionM Umtk for mucIi mn imnrovtt- 
m«*tit in (hr vnnilanr mtidittoo of Wr»t Atnrm mm 
WL* hav<* hiiil. >-iiy. in Cjilrutttt. uihIpt wliirii mir voiiiitf 
uM'ii rtf till* iH it K'lMwrKtirja wilt pr*f*r Afrlr* to Imliit. 

Whftt .it> wfl litivl Wit* tliw eootiUioti of t'uknttA wHmi 
rhat c\\y of imlurt'h ntui ot WMUlh fiKinilnliT 8tr 
WllliJiiii lliint*T >^yH In hit d«llflrbtrul UmiW. "Tb« 
Tlmrk«TH>M III IihIih ' "Our aikoetiUini roiiud CalflitUft 
It HU'»rii|L mill ili*'y <-rv«imtuii it a npllAl ;** and Ibli Ift 
tlic <lHttcri|itioii of it. After Mating lliKl on« or tWO 
fuutilim uf Set* ju>tJ UaiMilc*, |iiKt m» oD» woul*) mf Ont 
or two CamilHv of Bunnr uipn. ralalwrvw or FWotwih 
wttto«S At lb* Cotton Uart oveHooklDg th» rlv«r. 1m 
adclfl: "Tbat bank •toped down lotoftwaupv Joagto 
whMi BlBlMiifliaNrifht down lo thft rtvin •fiib 
at otben fli«r> wata mt\p of fnirly ralMd fi»DaBdba> 

twrvU tlie river ant] l\w •waiu|k. and I" " " 

thm vmal B(n;li<iiH*riitioii 4>f bmcklah lagl 
rrtrion, long Rivitii op to tb« tiKw^r andtlw i 

ii}' er«»kft. thronirh tU» narrow vtrip of hiish u 
«1on«th« rivrr banlL tb* f««i4 oou fniin ihtmfmm 
awavMl backward and forward wttli Ih* rb« and taH of 
theiMi*." TUI* d««*rlptlon. wbl*h ibow of you who 
kfK>w Wnc Afrlea would onneMer ad <>xafnrpr«t4fd ooe 
for f v«n ch« wor*>t part ot it, l« what CulcotlA was at 
itM fountlntioti. aihI wtiirh, its late as 1757. (cnve the n?- 
Milt uietiMoiMHl l» a iHter from Ihe adiuirnr* miri^^n. 
when hr re^>urted lUat 'uf the %30 »otdk-r> wlK>fnru« 
with Kiliiatriek in Augiut of like preriou« yt'ar, ooJy 
llv« MarvlvcHl ihrir csoiaiuander.*" 

Arioth<>r aiithoritr--f(*QDi»ll— KpMUu of it a« a ell- 
niMii* uitirh pmviij »o pvvindMal lo BaMi|Man mmmII- 

tiitinii* tli.Hi M-nrc-^ly on«<NII«r MfVllty ■«! MtOnwd 

tt.i lii»t imtiVf ri.Hnrty. 

Tilt- Im ulutl <'f*ii.*tinn wii- HTiIv a ffw L'»*iifTntinn« 
fljpi. Inliiiil»-lv wurv.' Ihitti .^m i-ii: w c liiwr .-vcr t.fiill 
ill W'-l Affiril. r\<-*T(t, p<:tI:,i:--«. iijtljf f;.i.:i-iij:c whlt'h 
\i-.:t--ii "Inc riv.-r.i' in I ^ r nr I iii-ri .-tlx -u* , jir^il *> 
.-.n- riiutlcil. ilii-ti-li.ir.-, tM !imJi1 :li.-.-,ii\ :iti.,ii tluir wirli 
TJitt Bii|H'r:ior iiii<t iiiiniiri-- cf rh^ pra'u'iit 

.i.iy. wi» 11 « " 

tint*', Kt liii-ti w ill r.xi-.' 

]|.V^t of rl.;»f l-t'Mr...! , 
tr.M .-I ii, li.in:. 

1 rnt-t 
li-'. ■.^\\ l i.n: 

'. IliV'U'fTi llltj I 

lii- il.-Vf;.i,.rM 
it irn.- t.i.'it 
r>nn.- r.i liv I 



It. i.f I l^iht,--. .-.Uil ;it l.ii .Ii«:ji|il 
1..^ It-^iiitl. -if W . -1 .\'.T>r;s. M n 
hy r |,M 1 . 1 1 -ijhHni I - ff uur i'OUU' 



riiit' t h;- i'ii|ttT ' 



I. ill. 



■ 1- 



Wif li ih 



■. 'T |i.-rlin| 

r . . ; 1 1 



I -r l 1 lit I cannot 

;[rtfii|t-.tric.»** to Mr. 
nil- »-\:nTUi' iJtt^Ti-'t 111- tiiia liik* ii IU 
■ if '111-- I iiiiT I .t . I ar T'. .' I ir.ii I til i>iri-. 
i> ..Illy i-iifi \ ,iii^' uut (£!.■ r.--^ I iiii .1.11 
I Iii|iiiii III- |ir»tJp<*t:'>.M>r m itif iit-t 
ii.ti:t' it '.■ill. I |.if-tJi;^i liiiii-4'ir ro rhf y-X- 

I .1 iilli^r .!i-v»-|o|iM;»'ti'!- ; i.iiiri«f 

II ;li*' tiii.r.-. lir. ff.-l (iiir iii-l«-t't 
■ il j[ ]•< Iiiuni; V,.' -.li.ril.l st.ii,. that Ui* 

,-' <M(Tv iU-|i-it.-iiLi.n .iTiil fM'rv ri't|iii'At 
i,i:i..l .-..tj-t--', lit ti„ i '-.Liiil-^l rVftloi', hilt 
ur iiitl. If ^IL^ fii.til-t'il h IK [ I riiiij:>.«-i. (in--! 



haxfTivrti A fi*«ii>rui}C iutiid to ^vcrv hcili>>ui^ wlik-it ftas 
ha«:l for itN rnil thfwplfari^ and ndvAiioeiutfOt of 
tlilH part of Hrr MaJ*'*ty'tt doniiiilonH, 

Ii H n-'th j.|. _i.i|i.- I ."in'iu* frnni hm ^I.('rr^l at Man- 
rUi'--r- r ■• I ilii' I'i'li'tf Si >\ ciiplit-r lu-t. oii wliiL'h opca- 
KLoii ii*t i« r«>|»iT^*'il to liuw Hui'l : 

" \V»' liad HtTiirt'il a t>ii01i'i)'tit Itinlrrland foroor rolo- 
ni-«w uii tti*- Holil CiHttC and at ljuros. and hr ri*titnr«M). 
HtAitdintf herv, lo predicl thai before flvf> y^nr* wcro 
over tli<:i*«< ouIf>nre!i wonUi Iw atuniiff thp incmt valnable 
|MinKt*)uioiitf uf thf f^iupirc,^' 

I now vrry brirtly rrfir to th^ radwav k> happily 
l>rKun from Socoiiilif* to procf^ to Uie \Va«aaa Keef, 
and thi>rr«fter t*» Kuinaa^l alontca fcold b«lt anaqnaJod 
in itii rlrhitfMft in tlH* whuh* world. That Ibis Itna will 
l»jiy fri>in ita o^ienln^ day tlwre oannut bt^ an atom of 
lioubi, for tberA an» a docMi niinas— I tni^lit well uy 
doxt^us of BiiuM — waitiDgto bii|:in operation* until they 
aa» get up tiMir luachinary aod mat«rlal at prafltablii 
rataiv At prcavnt tb* eost of transport raii^et inm 
£18 to £A0 per ton accordlns to weight of package*^ 
ijiit that in the lt*a>it part of )r ; Ihe it»t>oioiblliCy of 



i^Mtlni; up heavy «<noi>Kh machiniry fortiw tb« i 
SiTiouH obi»tsole to the titirrt^!i oj tliL* tuitien, and thia 
will diaanpcar Wtlh tlw opening? of Ihr lin«t; it will 
tbM allfrlM pOialUe lo aarry ap a hir^sv tnifflr In coal 
tent drtvHlIt tha —iBhlBary <a nrnwiiy kitirnuiiitff ni|y|dty 
W9f ntpM «<irliig to th9 sR»wing acaralty ancTcvpeoM 
of woodX pMtepa, Md Mtil Mtar.Mm petroleum 
for tlia mnm parptvs^ M wtilata tbwa m •vary nsaaoo to 
balleva ra ulMtM anpply eilMa only llfiy mUm to 
cha imbmud and on the aea ooaai 

I abaN aot detato you lonKsr. W« boT* mm dattiw 
tbalUlaflft yaata an vxtraurdinary ram on th* piat ol 
Ba|dllfap lAwaeb, nod (iaraana. for poMwadons on tha 
eokitlnani nf Africa : and thonfch w« fnlght have bad a 
lanfcr Nharw—indMkd, bnt for the folly of our jrovem- 
nirntx, Llb*nd and Conservative alike, twfuty >eara 
fUio. we might ha%'e had the wlkole ol it—I nay thoiigti 
w>* it)>itht have Imd a lanrer sharv, w« hare by ih> lueaus 
ooiiK> off btbfUy, as without qtievtiun. the n^hejrt (tor* 
lion haa fallen to us; lhat obtaiii4*d by 11m* Prennlk, 
Ihoagh uiaeh lari^r in ari*A, is, tu Ijcmi Salisbury hu- 
■uurtHulv said suni« year* a)^>, w hat our fariiif-rs would 
i-all 'Mifflit M)il."nnd a* for tlieliorman tKirtlon. It Is 
nnilyably ii ;i!nitKlM urid wlJI Im* riif-> >it-H devfloped. 
S«Tt»Tt(iK|,-.«. I Hiitkflhf hraletij*-i:.t lh\'it nf-tUnr Kreiwh 
sK^r tft-rniufi- kKMivwliat Iht-y »t-rt' iif^**r -a |ii*!t tbi» row 
t'*'L:;iii. ;iri.| t ^'.-ti'.ure r'.irtln-r t-... i.>r- . | 'tK- v th.it itj an- 
M'li.-r 'wi-nti tiv.* M'UM llu'v will ht- lM-.ir:ilv Mok of ir, 



haiKl att ovi 
iiiiii J. .1] .| Mr»tnt I liaE t h»'> 
iiinl t;i.it rlti'vrannoi t-Uf-^-i' 



I'ti -.'>. .».s HiiLri.-iiid can 

f,-Mrii.-.-. kMl.ll ■■: 
Uliil ii'it i\\ Tr- 

ssr- liiii t.' I'll iicr rii;i- 
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h'-wii Hrjti>:i iiuiiiht 
iit-.'-tunrij^ ]i.r--i.ii..^:i-- 
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r.Kiiiii'Mi till. I .I'A-il ,11 
a work to d'j, utid 
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h'-r Irir irili rmr iiir'H of 
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wltb a raaolute «oura(;:e wliwb no danips' aan 
and MdJflottllies turn aaldc 

Th* mOUaKT andoMl bolMlonof tbe rook al Qlb- 
imltaraiiiunrll^itidbyMMafivlriollffbte. 



L;iyiu^ed by Google 



19426 



SCIKNTIPIC AMERICAN SUPPLEMENT. No. 1212. 



March 25, lH*t^^ 



THK FA88y UNbCUUKUtNll KAILUUAh. 

HKKHitK ilci-iOitiir Mint (tif KkiKmiliau uf lOOO Htiuiild 
Ih* hvhl tiiHiii iIm* ('lmiii|i« KlvM^i^ ami Ih** I'luttiip Oe 
llttn<, ami. in fji<-t. bt^forr dfeiiliitf; whetkirr it iitiouti] 
lnk«* pliu'i* uc Ail, It Willi iiu|HirtAJit to know hov tlu* 
iuuhitiiiif> of rimtom thnt woiiUI pour in at crrlaiii 
iuiiiiii»«iti4 of thv iJikv WHn> Co tto <*jiiTiiH). At iIh* huuin 
itt iiictMUliiir aim! oiuc«>Iiii(. tliAt )4 tn my. ntiMifC nlKiut 
li'ilr piuit nil** In (111* «ltvfno*iiiniiiiHt<venlntku'«*riHiintc, 
III** AppnMiclm lo the liieltxure wuuKI liecmuv vn- 
crnnilxTi'O nnd tli*- sturln wuuUl iM^eevMLfily' be UarreU 
f«n'ipiit4t u loui; liiur wrrr uii« ouul<*iit with the tneaus 
uf liKMjniotion thiLt »ri* nt pntM>nt «v«iinbli\ Refamnf 
to thf bifrdAynof th^* liut KifHioititm, il will biirnmiiiti- 
b«»riHl thnt AC r*>rtAni luiMiwntJ* thi^ri^ vcrt> nu loocvr 
AikV iiMtitnH ttf lUDViiiif tivi'f xiw whArh* aihI hrulir^And 
thAl AeVfTHl thoU'^Ml p*^i|ile MtiMHl in dutivt^ withnat 
kiKtwhii; liiiw to rfiirli li4>tiir TlH<r** m imi duuht that 
Oi« nuiiiher of adiuiwiuhM will }»* double, if mtt tripU, 
tbum* of IN^. luid it wcKihl be to i*uui|iruuiivr tli(»HUMM«M 
of the nlTair very grvnlly t4> vurruaud it with dlffl* 
oiiltii^. 

Tb4* MotmpolirAit now inider mntitriielloii between 
the I4«ik» »lt» Hitiiliitriie aim! Vincenne» will oeiiainly 
brlnic hi HUil carry away a rvwHjnable frurlioo uf the 
I'riivd. tnit i( ainiif will be incapable of readrriutc (be 
icreni MT^icen (ha( iui4(ht be rxi»erti«d , in (Im flnl 
place. b«*ciiuM* il will loiieti th«* Kx(Kwitinn nt hat nn* 
|M>int. aikd. in the itecaiul, bt'eaiM* thi> «top|Mk^ At tb^t 
t'liauipx KlyiM^es eaii lie iuajIa only at a way ulntton for 
train* ut w'hirh the fCitiierAl «^rvii^ cannot lie inter- 
ruptetl. It wilt he iin|MMinibU< to Install nuntertjiiH 
•htintJi to |kvrnitt the iiu|ipleinei»(Ary (raiiio to await 
their im*. Il will heti^n, then, llmt (he utility uf the 
Metrt>|*ohtAii, while nut beiiiK altotrether uut of thi* 
qtietilitiu. fruiu (be view |i*>inl uf llie Ki|M»itioii. will 
nut liufe the ca|>Acily to satisfy the entirn mtvIcp 
thereof. 

TiMt cT***t intlui of viffitom will oome by lh« b^lt 
railiYtail. the hrwiM'h of which alohfc tlH* Heine hax Jitot 
b4ien prolnnffMl tut far antothe tVptaiiade df- Invalid*^. 
Ar ihih |Nniit ih»T»» will be a litrpc tertnionl mIaIMmi 
raiuthle of elTectlwIy utilixlDic !•( |*arallel tnirkB, U|Mm 
witlch It will Imi |HiH^|i>le to hlure the niH.*e«aar>- wait- 
inu trahk*. 

In iirder that MUjh an inttallatiun mi|;ht rmllyrr-ndrr 
tlH* MervN-e** that woiihl bi* r<>quiri>«] of il. it wa* iru* 
|>urtaut to cM>nn«H.'t the InvulidiHi stnlinn dir«<rtly with 
tiM* bell line. The (^mpauy «^ the \Ve«t did not hevl- 
tate to AMQiue tlut i^mat ex|H>niie ntteiidinir tlie n>nii>^ 
tiun of the two hnMby a junninn hnerniininkT tlirtniKh 
pAMv, and fizpecta, 'nuirM^ver, In IINN). to carry a 
nnuilier tti iMuxenieefn MtfllcleDl to reliul'Urhe It fur the 
Amount expeni|«<d. 

The cuiiMriic1i4Hi of the n«w junction Mue necMw 
ftltatMl a work uf KTr«( impurtajioe— a tunnel which 
the traiim Hill liave to travemc In onhir to reach the 
Hvlite L'njMtiu}?. \» i» well known, the new line will 
leare the one now exinting at nlKfUt »ix hutnlreil ami 
fifty fert above tlM) Po^ny NtAiion. Stnrtiof; fnMn thin 
plaeit, the two ww track* will |um thruuich an twdaietl 
lanpwL Th«M« two irarkH will immh under a dincle 
vault, HtArtiiitc fn»tn which, the tunnel will remain 
•ingle up u> the «ud. The tuun«l luay be divided into 
three diNtlnut part* : 

Tile ttmi. wbk'h cuinpriaeti the (wo rinffle-trnck 
oovvred «uillnic«. lueaiiurva T20 fi^t. The se<sMid ei- 
MhIb for 1.119 fe**!, and termitiateK at the IVmlaln- 
vUltor* HtatiiMi in an eiitrnnce »tation of KpiviaJ form 
(Flc- 8^ ThiK Hlatmn will lie (»p«>n. 

Finally, (he thtnl [Mirtiun m roinprii*ed b»twM>n this 

Iwint and the vaultn that prMced** the approach to tike 
>ridffe ontr the Seine, It* U'htrth l« 1.13S fe«>I. 

The tJouble track tunnel, that if to nay. tliat of tlie 
perund and rhlril iM><-rtiiiiM, rvnMiditeii the utoat im 
imrtant W4»rk of the line. It had to be <N>UNtnicteil 
with the Ahl of special »>liHf(>. lut we Khali »ec further 
aiuiiir. It« crum MM'liuii in «e»»ibly the Mine for itM en- 
tire leuKtb and preMutu th« followiuy couatantJi : 

llritfht of tlie rail at the intriMftoA 31 fewl 

8|wciiig of the abutnientfi . , . 90 5 " 

TliickiKiat nf the vaolt at the key 3 35 " 

" " ** itpriui^iuga.,. 4 " 

" abuliuenta at the baML 4*3 ** 

Uepth of the ballaiit at the axm 

It ift alwAVn a very difScult and deltcat« tuatler to 
crMkfttrurt a iniiiiet, nut the work becuineH tuuch more 
lroub|»«(iiii«> when tt i<* ne<fvi<*ary to execute it in a larm 
city like I'nrlM. where traftlc at the outface inunt i>ot be 
Interrupteil. hoiI where il In aliiMxit tui|KMwible to lay 
uut aliinHiieut(» lu order to eKtablish iJuiuts of tlie axu 
of the future line upon the terouud. It la ikeoMiuiry In 
■uch a raw to prooeeil by paraJleb> in profiting by iiqch 
Mlrrcta n» orraient the be>t conditinnH, tn Mtake out the 
work in tiic tnuUt of moving vehicle, and. fliiAlly. to 
|ierfonu the ii(w>ration over Atfaln at ihfTerent tiiut^ in 
onb'r to verify the rittullA and iiiakeiture that no errun 
have l>«>eii otMniuitted. 

lu the Unit place, (herr wa» ttunk a aericw of »hAft« 
dltuatcd on nearly an [tuwible iii the axiii uf the tunnel 
to lie coii!i(ruc1ed. and to a depth of alMMit (M> feet 
Then the w<trk wojt attarkitl acotmlintf to the onlhmry 
methods of tunnHconftnirtimi, in driving the heail log* 
towanl each otl>er iFigft. U and Ai, The iirecautiuim 
were Ml well taken that at the rusting of the gallerivw 
no error icreuter than Italf an Inch imuld be detected lo 
the position of the axeit. It wai* a Huoceai. 

The fubeull of Is in a very bad condition, ami 

the work uf eicavatitiu wan much inon* couipllcAtetl 
than it was thuniflit il would bt*. The strata of Ihne- 
Ktune, of variahl«< consistency. prnM^tited at every in- 
stant brvAks that Nonietfiue« exoee<led Ihr** feet in 
wnlih. It wft*. neM'Marv to advance cautiously amid 
all these crevAMA*** and lo make careful pniTisiun 
Agiitn»tt |M>*u<lhte raviuini in by means of tlinherlng 

At cerriiln plan-*, especially under the hu tiding uf the 
K4M>|e de-" Fn'^resof l'an«y. there wereenciiuttteOHl rhiek 
stmtauf flay, which it wns vervdlfTlcull tonttnck. rickii 
werr of im> um* in sneh cIav. f<ir they would havetptick- 
lygotvtiick therein, ami the lutnirerv nmM not have 
evtricate I tlH>tu. Nor were explimives prartH*AhW> 
nr»ler iIm* cireuiimlAiMiet*. fince the »hr«rk of thedet^kiui 
t|<Mt wunid have bi^n deadened by the M>ft aiar«>rlHl 
Iwliifh wou^d have furmrii a mnttrehs) ami the fff^^'tn 
would have heeii anniillnl. It was ttH>relore iH'eewHary 
Uaeekauiur other mrth(Nl, ocid It wan dually decided 



i4i cut the day t>ui In blocks by means of inslruiueniM 
kepi cuiiHlAiiily Wet m order to p(»nuit theiu to |mne- 
trale the sticky uin*^. For |terroruilng thu «^»eruti<Hi 
retHJursc wtu had lu l>rtckinak»-nt. wlm, by virtue uf vault, 
their trade. Are uiTu^toiiied to the uianlpMlatliu; of Such an application uf liquid oemefit wu uiai)» u 
ar^illaciiMU earth (Fig. The uioet skillful uf iheae I the ouustruviion uf (he Coticunle Btplwo «i»d cf t^ 



of the syHtem M th«>riprnre bwyond ifumiKir) and 
duraiion will be liidertiilie. The qujiutiiv «f thpilnll 
1 cieitieiit Is about ctitilc feet |ter niunifiie 'out iPi^ 




no. I.-PLAN OP THB NBW JUNCTION UNB. 



thftt eonid Im* fonnd were emplnyed, Imt, dc«pit« an 
uniiiterrtipl4>d wtirk. It ini|KiMlhU for them to ex 
tract moo- ihun It't cubic feet a «hiy. 

The uiaMJiiry uf the vault of the Pasvy tuniwl is very 
imfH>r(an(. i^iiice the di«taiire lH'(we«<M (lie tiitraihw and 
extra*los rearhee ;l 'i'j feet al the key and cuntlnuef. to 
increiue to the baac of the MhutiuentK. wherv it I* 
f«N't. It was establishctl with npvKrial care. and. in 
onler to give the iuam of uialerials a tuaximuiu <if 
•olldlty. reiiiurAe was liad to a process that is perhA|ui 
iH>t new hnt which is certainly rarely cuipluycKl. and 



sustaiuiug walls of the Couroetle* line upon Boabvtrt 
IVrcire. 

One im[KirtAnl pn>bUiu thAt it was necvwarr i» 
work out in the llr*t pine** wa» that of flndiuga iBttliut 
of getting rul uf the s|Htil taken frotii tlw tliMd. 
There was established At right angles wltlitbtg*** 
H KiMiil gallery iluit iiiM'ned iiit4> the luDnei U 
till* i:tUI»'ry run can whkh c(t)*« tlie riier upuii g 
wfKMlen hri'lge N|i«KTiMlly cuhstnicted fur (Iw |iun*>ji«^ 
The cars provided wi(h their load, having; rearlieJ tin 
left bonk, are tittcil over hoppcm, and the earth 1* re- 




Flii. 2.~lieAr> UF THB TLNXEL AT Hu[■U\I^VILUKH.■^ M A l l -N. 



that U Injections of criueQl< Fig. 6l. After the inoKinry 
was fluished and rehitively dry. small a|MTtures were 
uiade in the vault, And int<i thc.«e was iiiAcrtctl sl|l^- 
ccMsively one cxtn*mity of a riiblMT tule' «d which 
thr oiher wiu conn4H>ted with a cuiupre?<*>l(Mi luiiiip. 
Id thi* WAy a very lUpiid cement wiiH f<»rcnl Into 
th» ipAoe l>ehlnd tlie iiuLM.>nry. when^ it eiitcreil cVf<ry 
hole aimI crevloe of the laller. After setting, the 
hardened crineiil gave tlie whule cunsiilerublc ihiIh! 
aiuu uod tuiule a iiort of uitmolith uf il. The ntdidity 



]c«ived In CAr» belonging to the line that rune okjic 
,tlie f*4dtie. Add I* carThNl to Meiidon. where it will W 
^ ii'^nl for filling luaterlalon the line from MiHilmrauitti 
iVirutlay. As well kiHfWn, (bis line, now uniUr cod- 
NtructicMi, will connect the new »tation uf (he InvjilitW 
with the great svsteiu of NonuandyAnd UriltaDy Iht 
(luaiitity of s|MHI n'iiM>vcd |jer running foot uf (aanrJil 
about 1,'JUO cubic fent. 

In the ctHtstructinn of any tunnel whatever. It a 
alway« ihecesMiry to provide for the ventilation ; but In 
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lh<* Pfiwy tnnnfH tliU iiabJi*T( aMUinM a iip«'cl»] lin- 
portA»rt\ h^AUH*' of thf niiu-.lM'r of rmfixt ihat ure to 
run over ih** line aiitl fttcli of wliMi will \m' uti eteiuHiil 
for further vtclntlni; the air cunliiitM] iu the work. Tlit> 
flmt iXMrtfiMi uf (Ik* Irintifl. wliich htui n IriiRth of 1\U> 
tvet, will Ih? vf iitilali'ii hy iiit'urisKtf lr«iii«v**r»c Kiillrrir* 
I^|iarv4l tU fevt itfwrt niitl c4>htHMri«>i) with rhhuiu'Vii run 
»truet«t iu the KUKiiiiitini; wull of iho AuiiHiil Utw, 

Am th<t two othrr Mention* nf tho rittiiH-l nrw l.il'A «ik] 
1,070 fr^ in Uri»rth. thequt^tunt of n niuurni r4*iittUt^Mi 
eiusnot \w thoiitftit of l'(ion chi>#i* two luirttt thert.* 
will be luHtAlh*'! MHn«< piiiiiiw nctintt^l iii<H.'hHiilo»lly. 
And ^aeh ett[>abt« of furutiibinir l.75<> iMihir fi^i nf frfitti 
«ir it^r »*euinl— 11 uuiiiility fully suOlriful to rv|>l»(w 
th« air vitlatetl by tli« forly tniiiia timt will run (hrou^Ii 



fCMHtansI tnm Hrrrummm, Hn. Itll, pMr IMB.! 
J'AST IKON.' 
Uy Dr. R. MoMikNKK. 
f'A^^T iron l)i>nb)(*rt tn two fnrtbi'r trnubl<>«. whfcrh 
hftvik A dtitclnrc lM*Arinfr ii|M>n Itn fprikiM'iil b<>hnTUkr. 
TlM>y *re M>Kr**tfniloit aini t4briiikaie>*- In ibfi t)r*t, we 
uinvi A *-tAU' of jifT«irK |H'rliM|i*< n HliW ttmiv iHtifriiTntfHl 
tbAti ill «»l#tfl. for lb* r*t<* of M-ttini; *if h»»«vy tkxIieH of 
€tu*\ Iroii hb»wi>r. sihI cii(it>e«|u«*ii(ly. iikorw o|i|M>rtu- 
Mt(y In to the iiu|iurlt»**tt in nvKretCAtir Autj. tliprv- 

furr. iiu(>«ir (Ih* nuliu?. Thus Ihr int«l fnrbou iu the 
ceuter ni a, cAvtititr luiiy neeihitioimllv Iw \rtat than in 
the «nrfiuMr, wbiliwiuintfiiDrMt, aiuI «>»|M'ri«Hy pboiipho- 
run, nuiy be* iM*Kr4'icui4M) In Ti>ry lAr^t^ f|unutiti«w. lo- 




I I.. 
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the tiinuel vvvtx Itour. RxhtiuNr chtmn*y»wUI Iw cnn- 
struotcHl at certain ilivtaniw npart. 

'Vhts work on the Pawiv tnnmfl, which was b^eun In 
Stplombrr. 1^7. will Im» tlfilRb«*i1 b^-fore lb<« luoiith 
of Maroh, IIXaj, It U a fvat ution wbieh ih* 4'iitflueent 
who iwum«Ml tlM» r««t^«n8llitlltv of it will have to !>». 
conirrAtul«t«'"l. Thwe ar* M. Moiw!. eiifriu4*i*r in i*)ilrf 
of (*4in«iru<;(iMii» of ibe <'-oui|iiuiy (^f tb<* W<*»t. luul M. 
Widmer. ami»<taut eitu-itievr iui'liief. Thi> «oniitni4>li<Hi 
of the tuiiufi aiKl uf all Iho new (larts of thit liuit coiu> 
prtMHl brtwrrn iht> Trooaih-ro and th»^ junction with 
the Seine line Ivas t>ci>u (9p<*rinUy intruitt4H| to M. 
Bonnet, gor*?mui«nt rn(;iniM)r ronn«»ct^ with th** 
Company of thr W*^. 

A lAnt woni AJt to thp ftuiKirTAiiov of the vnrk. 
Althonich tbochaptorof expro|irlAtiunti amouiitA Co but 
Mttl«. ibe 00«t of the H'fl luiles cuuiimimhI between 
CourtwUes aud tbts 8«iue ainuunts to $4,U(N>.UiM>. 
my a lueati cont of $1. til. til per mile. It i» en- 
i1t*nt. however, that tli« <:o»t of the mmittraetion workx 
will atuuunt to more thnu thin, »ini*t* tliM w<»rk nf 



d«e(l. th«i wiMLrathifC out of icraplilte In coollruels really 
A )tpffr»»«rAllon. 

Ah the flutil iron MelH. It flnit expand* and Alls the 
luuuld. tbeii. an il tHM>lM. it eoiitriMMit, the twt rmilt l*e- 
iuir a KliK^lilly Hiuiiller vulumnar npni'e oeeupietl in the 
uiuuUI. Ai) a direct rrsiult from tbii* eontrarlimi, the 
liquiil iron is drawn to the »ettinf; nurfacres. and UM>rv 
fluid metal nimit Im' fed in until tin* wliole niA5» in soIhI. 
Should, for any r«*a>on. th4* iiapply of fluid uirtal It* 
out off. IU, fnr 'in*taiir#', a thin motion in «#>ttin(; cut- 
ttn(c off AcoMi* to A Thicker niw, t)M>re ar* b<iund to 
Im* uHMound i'|M>tH, csftlled *>lirlnkaice*i. with oonHenii^nt 
rlAti|fen>nii ooiidill<Hi«. The very fart that they are 

Mnin oli-i-rvi'd on tht- ^ntlfM'^. mil*'-'-, hult*"!). -n *»il 
that ihiH UIhIi*'** In. luukt^ the leMluu *>t all ■.*A>rluir>> 
caleulnted (o rfttlst tbe jteiietration of water or frAAP« 
absolutely iimieHsary. 

Tlie»e »]irinkaj?e*>|>otii are (Himetiiuea very beautiful, 
beini; ltne«l with a (^litteriiif; array of many colored 
pino tree eryntalit. K^nuped a1>uut in moMt fantaiitic 
iirm. Nm'miuirily, whit«i irons, with their f^reat rontroc 
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traruifortnatlon a* a whole b«twwn rViurcelle* and tho 
Trocade'ro caiinni be oompare*!. a* to iiuiM^rtance. with 
tlH» iM'W cuiistruetiuiiB of the Br>eoud (•eetM>u. 

Fur tlHT a1>ovr parliculam and the UlUHlratMMu we 
are Indvbteil to Ia Natura. 



A bill hait been intriHlu<HH] into the WiveuiiMlii leirltila- 
lurF' prfiridiuic that al) raiJnhad companies 4>perutin); in 
the Htnte Bhall tie reypimklbln fortlamaK*^ Ui every |>rr- 
9on an*! coriM>ratinn whom* t»rn|wrlv i% injured or de- 
Mruveil hy liri' eoMiuiuriiratPd dirpctV or indtr**etly by 
«p«rk*i fr«*iM UH*fHuotlve«. The bill *alM» roiilahiH the 
novel provtHioii that the railrvMil coin|Hiny imiy have an 
|n»iirat>Ie intefe«t in the profwrty abinir the r«»ule of itet 
ratiroad and may procure iiiAuranee thereon in iln own 
bebalf fur protecliug ilMtlf a|faiu>t such daina^;!!*. 



tion and quick rat* of «*ttlnic. art* *<i>e(-ially nahjrrt 
to this difTlcultr. and K|>eclal nieaim niu*<r remrted 
to to prdlinte. If ni>t onrrect, the evil. Th** u*unl way 
in tlH* applieatitHt of a chill lo the mwt» iuot<t likely to 
•uffrr. 

We niuxt. thnrrforc, dixtiniruif-h between the nhriiik- 
Affo Ml A ciutinc which to intenud. and ttn contraction. 
*>rP'»neniiMly calli'd xhrliikatfe. al^i. which tn eitwrnal, 
and if allowt^l for In the iMiftern There are M>me 
[Kiinl* in thiM matter which requii-e further Ktudy. A* 
a caittini; vuoltt, the tn'iiphtte already havlnic M'|K%rAte<t 
out, them ix a chant^e in the eartmn reiuaitiiiiir crnn- 
blnitd. comparable lo recaleveence in »teel. WhetlM*r 
thlflCAUNM fiirtlier marked diKturbancM lu tbeklzenf 



WcMcra l\aai9lnarii. 



uf Uh- Rkitlitrrr*' i^rkl; itt 



the Cftftlnr. I* A iniftch montr<l qitention. erideiice on 
btjth BldeM l>einif In. It ha» apfH'-AnM tothe writer that 
the apparalUB uned by ail tbo«f who haveexpernneuted 
iu thm line wan too crude for the delicate olt»cTV*iUMW 
which uiukL ureeietarily be roiMluoted. H*'. tlierefnre, 
rrcommeudu the use cif'mirrtirK urraiii^d In move with 
tiMt cool intr metal, and raysof lif;ht rcfl*K'lcd fruui itieu 
iiiton bmiui«l» |kA|Ntr nioviuff at a (iiv«>n rate of ■pf*-4l. 
Tni*. if pntp*rly ntxrMHl nut, iiiiofild givft a laltlcirnt 
eijlarKeiD^nt, without any frictiou of innvii g jmrta, 
or ubttorptlon of iulDUt« iuoveii»ent» in the ouu-t of the 
apparatiiK. 

A further dlfBculty to which many a failure to obtain 
MHind cwtinjpt may lie laid u the premtucc of i;a» in 
thft iron. Thin maiiifcfitii it»rlf by c«>inintf out at the 
moiuirnt thf* motal »>i>ik If it can svt away through 
the inouhl wi>ll and ^tothI ; If hot, a Aiii04iih-walled air- 
trravatini: hole. Just under the >>kin. and often dt'fytnir 
detectlnti. to the mmlt. The tnMible may be IamI lo 
the Imuillini; of the furuaee or cupola, Ibe um* of bnnil 
material, and prubabiy what is least ■usi>eclcd. the ten- 
dency of late yean* to product* pit: intn> ti»ri fast, with 
tlic rrsultintr liabihty of oxldluiifr them slitfhtly. 

The tieciillar sltrlnkaicps In Iron are c1<hm>Iv related 
tn the neat ctuiitltloiiH Ihey havt* liwii itiihJ*M'r*-it to, 
this brintflUK up Ibe quc^Ititnt* of lluldlty. iii4<llin«r and 
citstiut; trMi)ieratureft. Iii pfiiernL we »tay that the 
hotter the melted iron, the Krealer iU fluiditv land in- 
ciiientaJly the shrinkaeej: thai i« to sav. ii an ircm 
which melts at S.dUO' K. is heated ui> to*2,4lXi , liefont 
(Kiuriiiir. It will tw ui<»re fluid than if only 2,2^*iO . and 
conN4>qu(>nt]y Im' iiksly to prn[»rrly All up verv tiihi so«- 
linnH. Our common pxi»«'riencc is that the btuber th« 
carbon. »llloon, iiutntCAn«u«', and es|>*clally pho»- 
pboruv, tb« irreater the tliiiillty of the Iron. Sul- 
phur acts the oilier way. Mnrei>ver. disMtlvrd oxyi^rn, 
which means burnt Iron, lakes all the life out of tlie 
melt, makes It stick in the ladle, and given rtaci tu mis* 
runs, dirty and s|Mjnpy casluiffs. 

Il is an o|ieu question f-titl why white iroiui chill so 
rapidly, making it ncccMiarr to lose no thiko in p<Hir|n(c 
after tapplutf. whil« tike gray ironii can be transiHiried 
for mliefr from blast furnac« to converter, or held in lib- 
dles peudluic the ordlDAry delays Incidental to daily 
work. True, the uieltlofr point of white imn is lower 
than tl>e gray, but there r1k>uUI be about the same rate 
nf ccKihnff in bolli. un]e«H— aiid this i* quite likely- 
then* are cbeniieal reasoju lo hasten the cougraJiiitt of 
the whit* varieties. 

The nnn iKiint which must iiM be foru<o1ten her<> If 
this. After an Imn i* brought up to lis melting potnt. 
it takes furttier liPAtlnK to inell It, a fittgitton parallel 
to miikinic water from ice. Thus a white tn»n iiiUBt be 
raised to about XW) F. Aud Ibeii re«julrw one-tenth 
of the number of beat nnlttt cohsuiued in doing this, iu 
addition, lo melt It. With the gray irnnti, which melt 
at only 150 K. higher, there are more Ileal units iniula 
talcut, Ibe lutal amuunl far IIhuu tteing altout 10 tmr 
rent, hifiher. j\side from chemical t*on4litiotis, and a 
posMbtlity tluit the freezing point of cjicfi cloas of Iron 
varied aoiDcwhac from the uicUing teiiiperA(ure(niAt^ 
lerB ou vhleb we b»ve ik> Infoniiatioh as yet), this cir- 
eiirii^trtnce may ht-lp to annnnt fnr rhe rt'tnarkatile 
iength of tiiiif it t:r*y iron may ki^ kir-iit tbilil : for all 
Ibis laietit heat niuht'ti** given o«it l>ernre It N't*. 

As to the inelllng |»oinl of C4ist trou. It was the Rood 
fortune of the writer to ci.intnbute a eeries uf ohaerva- 
tiuns, on a wide range, of white and gray irons only 
last month, thus cum»burating, by actual trial, tho 
daily ezfiericnci* of obserraut foundryuieu. Tite set of 
tiftr savcn pig and c«st irons, with but few exccptlona. 
htui no ahnriruiAlly largit rariations from nr«|inary 
standards, but the rangvi nf silicims , from O U up to 
|»er cent, with their corres|H->ndlng varlatinns In 
outublued and graphitic carlxins, were aduiiral>]y 
Adapted to bntig out the liitlueiioe of the firmer lo 
lower the UHtlling poiul. The two eitreiiies only are > 
eivm herewith : a white Iron which melted at I.MKI F. 
having 4 per eent. combiueil carbon, am] a gray ofie 
going at F-. or 20ty higher, contained only U l3i 

the ttahtnco of the H 2^0 {sir cent, totai cartKin be- 
ing graphllft. To projierly dcteniilne the influence of 
phoapborUB. nia4iganeM>, and sulphur on the inetling 
(MtinL. il wuuld be well to take an irtHi wliH'h reuialns 
|ierfeclly white at all cAhlitJg (eliilierntureM. and add In 
It different pro|>orlions of thetie elenienls while il Is in 
a melted state, casting each retiulting miitiire at once. 
Inthiftway, allthe Qarlx>n remaining combined, aguod 
companso'n would be obtainable. 

In ctinnoction with the mulceular structure nf cast 
iron. Its Bpeelflc gravity is of some interest. The whiter 
tike Iron, the higher this will be^ for not only itoes 
the space occupied by graphite In the gray Irons de- 
crease their density, but lite verv fact that They are 
irray, when cast under normal eondltlone. IndicMlew that 
they may contain up lo !l'2r» {M'r cent, uf silicon. Thus 
ths'spcciAr gravity of while iron is given ii> 7 < aiwl 
that of gray at 7*0. This ilifTerenee has its inlluence in 
priu'tloe. for it is cnst4>mary and convenient to simply 
weigh the pine pAttam aim) multiply hy 14 to get tb't» 
weight of Iron required to pour the camtng. While 
this di>es very well for onlliuiry gray Iron rasiing, the 
white varieties require a higher ftwtor. 

In a number of delrnntualKMis made by the writer 
on the sp«»ciflc gravity of cast imUd. the uiiiwr limit 
elveii above wasextendei) a little, resullsas liigh as 7 H 
being found where a white imn had been cast ii)t4» chills. 
Uray irons wbieh were chilled Inid the specific gravi- 
ties raisetl 0'3 above their normal flgtire, thus »h<>wing 
the difTcrence iu density hmugbt *l>out by a change In 
«HLrbons. fmm graphite to oiMiibtnetl. 

The purfKHMT for whifh a cjLhtIng la to be uswl iialU- 
mlly has, or should have, a de«'iihng iutlueiice ii|MHk 
the' kind irons selected for lunking il. The days 
when anything went hnve |iAs*e«l, and Ibe result has 
been a very discriminating s]M*t*ialization «>f the work. 
In a )«>tihlng foundry, this nuiy bo taken care of to 
•oiue client, tiy imllAhly mixing the charg<>s in the cu 
nola. but In general, we find the Imt results i(l<t»iiied 
in shofis arranged with t)»elr special ends ke|»t con- 
stantly in view. 

Here are a few varieties whieli show the flexibility ftf 
the general a}>peIlatiou. cast iron ; heavy hihI liglit ma 
cblnery castings, Mtove plale, light ami b'*iivy for air, 
ammonia, or slimm ; brake shoes; car whci'ls. which 
have gray centers and chilled riuis . jtiiiiilarlv chilled 
r>c>lls; satid rolls, chat In, mils not chilled on their sur- 
face; gun luetal. which is made In tlie reverbemlory 
famaoc, aud «uibrau««a Tartety of Mabdlvislooii ; dy- 
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DaiiM* fniiui* CHBtinBit. in wliicli ui«tCii*(i(^ |>^>|ll•rticr< art* 
oMaliiftl : orDaiuriitnl cajtlitiini. ftxMii rii(t)»t(ii> toimitJi 
tiofi mitH of ■rtiM>r. t»liu)ut*, fuiiJ t-vcii t\t** exAct rrpnv 
tiartinn of iujcciii umiJ aa a intt^ru ; |>lK DttfuiCH : 
noTi'lty worli ; tiarilwarp ntid jt^Ticiillural iu»ohlit«:<ry 
rjwtinipi ; pipiw . ploWH, with (heir uhillrd |><>it>C» ; liip>l 

«t«. 

All (hme iuatcrial» are produced for th« purpcMw in- 
dieat«Hl in tUn clwaiSctaliuii Jiift outlined, by a proper 
adhitttiMtnt of thi* nilicuii. ptittoplfturuti. iiiiitiK'ftikftM*, mint 
Mifiihur <M>nC«tiitji within tike ruij^ ludlcnif^t in tin* 
«arly part of thin pnprr, mud c<>iiplnl widi pli>>i«.-nl 
nHU>lp<ilatti»iiii chArnrioriiitio to fciundn* prmcttt*v. tV^r- 
tODAtfly. wii«r« t>](tr(>in« omnnimtiitiou in 4lt*»irrt), 
•tr«oirtli i« ito hp«*«*ImI itbJ^Tt, uud view vrrvA. Thrro 
an?, however, nouit-lniiiui r«rpiin>iiv«nt*> »pi'<*ifl««d whi<*h 
pU2zle the foiindryiiiaii U'>t a little, foe iuHtAiins whi^re 
irrv«l stnmclli 'h t" ^ nnubineil uith «<aife In nMichlli- 
ms. Aiiiouniiiii; to nrartically wi irau which is itt the 
RAmo tiuii> hard ami M»ft. NAtarAlly. iti tlii^ ititilAiice. a 
iinff1ri<>tit Atnntintof ftter-l Mrrapis addinj In fcivv »tren);tb 
by thp redurttoii of th« tnraJ CArttnit. aiuI tlir uliMm in 
ke|>t up hlich «noufrh to throw as much of tho CArt>on 
present m the irr«|Miitio Htate an pomible. 

TIm* •itreiii'tli of tlie iro4i in defM*rid«ut n[Kiii ilx aoiu* 
ncmitian Aitil the pliysitml treatiaeitt received tintiJ a 
nninhed cn^tinic. Kvni aftiYwnrd, the Mtrvie<c nonili- 
ttonn hAV« a detenorAtinf? ofTeet, liut ljttl« entiinat'Hl; 
In fact, A vaiiii* almoiit nuknnvn Aiiy<>t. t 'a«t tnm hav- 
iiij; for praetlcjil purpoMen ihi elastic liinlt, t)>e aotunl 
breiikitii: tvM* are bi'tter nal^ulaled to re{>reveiit vrr- 
viee cuDdittouN ttuiii if (he oase fur all th« «>(her furuiti 
of iron. The ntretif^tli of ooHt iruu. an t)h<»wii b^- ph>-*i- 
Oft] UHta, rn»Kt*« tvtweeii very wide httiiljt. >oC only 
will th« difTentiit kiiulii of nutt iron ran far apart, but 
actnally the wmm iron when cii»t into varioiiii Myrtioiin 
fthttwtt A >ll*treMm(r lark of hiititofreneitv. which makM 
04>iu|Miri»uuM the iii<^rt«tt irueM-work. WhaC niethodt* of 
tealinf? to adopt, what test pieeen to UNe. ete.. i<i h<»w 
uornpyin;; t||t- .itlentton of fcverul nutiunal iKxlie^ of 
luen intrreMrd hi iuilUHtrial pr(»«rnr?4N. lM>lh here iiuil 
abmatl. and the cmtntiue, it i« Ik>|mm]. wtil 1>e cif iiiu<'h 
iM-rtolU Ut the luanufoelnmn aiMl eo<i»uuiere uf irtiii 
rA»it in(r«. 

The t«n»ile te«t in one very diflltfiult to apply pmner- 
t>. but icivf* fiiffliNently lilfrh valuer to allow h dmer- 
etitiation. having a (riven ttize and tthape of tmr cniit 
nudvraH oeariv the *>a(ue onnditiiMm a*i t**^'^'!**- '^^^^ 
tenvile ulnniKtii of cant iruu may ran fruiu 1I.IM)0 up to 
89[,000 puundk |K-r siiuatr inch, tiie former bviut; found 
in anft but bulky riutitij^ aiid tbe latter in the hi{;h- 
•»t ((racle of gnu iii<<tAl. utreniTthened wirh th« Arlditinn 
of fitwl scrap. Htirp we Kee tiie «ifToct of Inwermff (he 
earl>on io the caetlnic; tl^e »tr«ntrtb. a* a ci>u^(u»'noe. 
(ToloK up. Hiictk atlioon lowers the '-Ttv-n^Eth ; phuH- 

})hurus. wbeu uot over 0*5 (ler eent.. which i«|llie »afe 
oundry limit, rather MifTedii the iron. makeH it pull 
Mtrou^rer, but leai-en it brittle. Ordiunrily, rjulniKii 
nhontd ran between 17.1)00 and dO.OM jiouudN |»eriii|uare 
ine-h teniilr Mtretifrtli- 

Th^" inoiliihiH of elaMiritr of ojut iron varixii from 
10.<HM,OUU to :Ht,0(N>,IM)O. iih(iw'in« tUt* utwt UeJi 4if vahit^ 
of tMts mailr on eji*t iron, nnl*tM all thn enndlltonii ex- 
tttinc atthe time ant taken lnt4»oonRld*irHTinn, and pre- 
ferably all tho outh|«le intlnetKN'A AfTeotinu the r««iiltN 
rei»ove«l m much an poMlhle. Atcaln. a itet of \mn of 
tike Haiue cro«« Neotinit, but of reicularty liHrreualiM; 
leiLKtb, when tested i^howed a rei;tilariy dt'civaMiiK t«u- 
■ile BtreufTth. th^ last beiufr actujollv one- half a<t Mtroof? 
an the Qrat. Ke«ul1« of thin kind it)iuke one's faitli in 
all te»tii on cant iruu. but this very etrrum»taiie« inakes 
it alt the more important tn dive dcef'*''' theMt 
rovRtAriM anil prt more li^ht and thcMw rewaniii, aJwayii 
onioinff liiHunlly to the other man. howeverK from 
patient Invcwtiffatinn and «tiidy. 

The tfarmveme i«.t of cai*t Iron Is the Mele«l to carry 
04i(. aud with the luihte crova ttectlou. same distance be- 
tween »upiK>rtii and the identical method uf tcstinir. 
Chr reconiN are in ttome measure eomiiarable. Yet it is 
kdlc to wotle throug^h elAburate tables firing the modtt 
lux of rapture of cjut iron ealeulated to the iinaaro 
inch, when we know that the uune iron, tn bars of the 
dame section, whwn tmtA] with varyitii; dUtanceii. be- 
tween snpikorta. (rlren hofieleiwily 'dl>onrdaut valuer 
when the retculat^m fonuulw are applied. So wonder 
that (he muiluluduf rupture |Mr itquare Ineh. for cba( 
iroti thUH calriilatrd. varie* froiu lO.CtU to (U,<HM) 
|Kmnd». In makinK (ranavrr^H* testt. tlie kwd Bp|iii4>d 
to produce rupture, aM well om the denratinn, shotiul Imi 
noteil. Here, alno, we hare the effect of a moderate 
aioouut of ptKwphnrijR, showiuff itself In an inrrt>AM>d 
Ktrent^h anil anK>unt of deflertion, but it wdl bp notetl 
that this is the cane only with a very |{rai1ttAlly-a|»- 
plled and slowly increAAlnic loa^l, for tlkef^IiirtUtvtBiiock 
mean A an ItiHiant break. 

The cruHhinjc »treiiirth of eaut irun is, mo to sav. 
its HtroufTr^t (Kiint. It varies fmm 4i},0» to SDO.OIN) 
mmnOs per stpiiire inrlu Tin* t«it i» M'lilnm inatle. for 
If the iron i* miffli'iently slroni; toeon»n np toall the other 
rt^nlmuientJk. tliat of resMianiw to cntfth)nir in almuft 
8U|^rflnon»- Npvpirtlif»lt>M*. for eertaio claaM(« of work. 
Bueli H« r*>lls AUil hamnifr dlMe. niurh ci»uld l>e learne<l 
in thin way. e«|tecia]ty when combined with heat euu 
ditioiia. 

ImiMict te4t*( on cast iron are almost unknown, but 
oouUi tie moile with ecm«iderable profit, even thouffti 
nb)iwti<His havtf l>et«n made on the Kround that cnjit 
iron is never expo»r*I to k hook while In service. Onif 
efficient machinery for this method of teKtlntf Is V^*- 
viile^l, wp khntt hear more of It. We now have some 
vatcne ideA* of th^ resistance of c»ht Iron to siMK-k 
from reeilieiice calculAtinni>> made of bendiuf; tests, bnt 
thc«!<e rrsulte are enipiricut and need further exleu«H>n 
and »1u<ly. 

A lest [or the liarilnew of east iron would be a desir- 
able aicldtririn (i> tmr list, and several inirenioci* nM>lh<»<|s 
hnrn hern brought out fur thU pur|Ki«ie, Tbey will 
fail m im ndo|itei| |^>nerally. for we airaln utilke the 
lack of honintfcfiWty in caM Iron which will leave the 
skin harder than the iriteri-'»r. and (be <xK»ler FHirtiimnf 
the iron, while caittinir. wollerthnn llie h<»tter innntsli- 
Mely at (he ^(e. The metluMls of (estitif; hiirvlni'SK 
cocnmerciallv. will. therrh>rr. rcnirtin of I<hm1 uppliiM 
tkm, each shop ntpiirin^ siu'li a tci«t t^tlini;Mp iisown 
ukkI i flea t ion. <'Ari*ful n-tiularirtti o( th4> nilxtiirt-s ant) 
rastioi; temperai nres sliooltl \[ti n fcn*nt way u> niAke 
this siyW* of t**sc only «leHlrable In s|M>rkal ca>eM, 

Tli«f« arv o(b«r t««t«, such a* punchlnn and »h«ar 



inK. for lluklity, cootraetlon. chill, behavior under 
beat, etc. This much can be»atii that the testing of 
eatt iron is in so crude a state ON vet that formulating 
elaborate specillcations to cover auythiUK l>ut the nei^t 
Ceiifrnl points is often a positive injus(i<v tu the 
foiuiiler, aii«l moreovpr. a rrtardation of prutsrese 
toward an international a(CTe#ui**ut on »taudard meih- 
uds of imtClnic. 

Tike writer lukH nut dwelt mikch upon the rffrcts of 
the various constttuentfe of ca«t Iron when prwent in 
lart^t quantiliett, deeminc this subject rather over- 
written of late. He bef^ tnriiitlul|;tenceof hlHaudii.Mkce 
foranv shoricominm in thu hasty sketch of a widely 
div«r»1fl<Hl but hisnly interesting braocb uf the vasl 
(pon Indutitr}'. _ _ 

SHirS' UEI'KUJERATINO l*LA.\T»-LIXDB 
SYSTKM. 

At the present tmie a very large addition is being 
iuad« to tue tteet of reiw«k carryinic frosen lotat fn>m 



upon a strunt; couliiiuouii bed. and this bed i$ AviUf 
a wrouf^bt Kl«el boi, furming a very stiff tnor. ta 
ar*' plAJ*c<l the KnlraniztHi ammonia cotujeof^r tu^ 
frlocti cod is in one ]iii|;t li with thejouils o<ar«i^^j 
•»«Klly ic*'t-at'able. All colls ani te^teil tu a [irtMiirt ■( 
^*.OtH>' |K>iind* |«er Hiiuare Inch, thoUKli tbs ui&|,g,m 
workluK prcMure Is only about 'JUO |K>uud» abnifDi^ 
atiikutpuere. 

The exhaust steam from (be ref rifcrrat l&i; ud fu 
«nffines is condenst'd in an auxiliary eondeiiMT ha«i(. 
a Niiiatl imlependeiit Mim|M>und en|fine mounttd ^ 
f<»r drivtiiic the air pump, the whole Imnc 
tained. Tlie rond*'nM<r uUo wcelvw (he exlkau»t «|<^ 
from the electric lik'lit enteiiit«. The water ctmifaliu 
pump is iudc-jMindenl. 

The machines for Messrs. Turubull Si MartinV bcab 
have been nHiMruetc^t and ti*«te<l umler (lir in»|>mti, 
of l<loyd"« surveyors, aim! they are. we Itellers, ti^i\nt 
refri^vrattriif machinee ih» imrveywl. The ruii*»MiW 
which UoviI'm will uinleriake snch iiispn*ti<iti ^ 
itauc certillcalm tiavv Jubt recvutly been (uliliibii 




ria. l.-MARINE KEFBIGERATOR. 



Australia and New i^<alani] to this country. Meners, 
Turnbull. Martin A' ("omii^itiy art* huiMinte three such 
ve"*el». and the New Zealand Shlppiri>r <Vnupaijy 
four. All these Veseels, »ay> Enffineer, are beinicntteil 
with tike (mMt i>owerful iWMleni rerriprralini; machin- 
ery by the Linde Kritish Kt'friireratiun Comfianv. of 
IW i^uevu Vit'luria Street. E. In each case pruvision 
is Iwiuff made fur curryiu); bIm»uE IIXXIMM) carca.HM*s of 
fruu<u mutton, the forehoUls and 'tween derks lacing 
insulated. The " Morayshire " and " Fifeshire." two of 
Messrs. TambnII A Ma'rlinN Imats, and the '* I*a|ka> 
nni,^cme of the .\ew Zealand ShippiufC Company'ii 
h<m1ft, hare already left on their fln«t trip; the others 
are iw>w In course of oon«tnictton 

The ey*<tem of refrttceratton emp1nye«l Ift tikat known 
aslhe "dry air circulation" sybteui- There are no 
briue or other metal pi|K^ in the intiulaled cotu|Mirt- 
meuta, the cuulin^? beini; entirely effected by meaiu of 
pure, dry ould air, circulated by fans, su as Ut maintain 



The wr>rk htut also Iwrn narTir<l out nnilcr theaupern 
slon of ihrt Itnanl of Trada. as the ve*M*ls carry puwti 
fttr*, ami have a H*iard of Trade certiBcatc. In a&Ji 
lion to thitMf inentlt^iued al>ove, the Liiidc Brilin 
KefriK^ration Cuni|ianr ha^ already MpHi<*^ 
friK»^rutUiLMnaeblii*-ry for seven aliuoct equalljr Wfr 
tihiiM for MewrsL Turnbull, Martin A Compiiav, as sd 
AH for three for the New Zealand Shipploir Co«[«M. 
mitkini; seventeen loTKe itutallAtiuiii fur (Itne tvunoa^ 
pannMi alone. 

AiM>t)ker illostralion. Fit;. 3, shows a Uiide BMrliiu 
on the triplex system, with three oonipoiiui! OMlipm- 
sors placed tanilem to the steant cylinders, iml (lrl*« 
direct by the tall piston-rtnl*. The steam coiid««'» 
combined tn the i»ed plate : the air. cimiktiui;. vii 
feei) pumi« belnte driven bv means of a nkckinir dadi 
Thin uiakett a verv |m«erfui. ouiu|>act, ami eoonualr^ 
iuoidiine. and il u. uf course, quite as well adui^inl U 
use on land as on board shifiL As a fact, torn u* 




Pie. 3.-LINnE TKII'LEX KEKK1MKK.\T(»K. 



a rery even temperatnre in the holds. These fana are 
driven by reversible tripte-expanition hi|ch-s|keed en- 
irines, cniiplivl direct to the spindles. The air it< oxded 
by Iteint; paMed over wHe- of dirert expari<«iou wdlti 
placed in two lns*llate<.l chaujlwrj. and eiirh hnttery <i>f 
colls is nrraiiired (o be worked eidier to;;ether or sriui 
rately. Hy rejruhitimr the current of c*>ld air dilTerent 
teiiiperutures can be maintained in tlie various com 
piirliueiitH. some l>eini; u>tiHi fi>r frozen meat. an<l others 
as dntinnl. for dairy prwiuce, fruit, etc. Each expan- 
sion eoil is in one leiigth with the joints outride of the 
chamber. 

The refriircratitifr eniflnea. which In each vetitel are 
two in nundwr. one heiMK f<»r*pace. are -lM»wn in Fijr. 
I Tlkey cririHikt of a parent c<mu|>ouik1 Linde compn*s 
hor. driven liy n r7ind»*m coui|M>und »tiNini (Mipine 
placied nlonir^ide. The jM>wer i« Iransmillcd thruufrh u 
(ite«>i crtiiik shjifl. havmir the cranks M>r at llieanule 
to Kive the bcMt tnrnintc effcei. The amnkonia ami 
st«aiii cyUiKlen aikd the uiaiii baarings are iuount«d 



chliMM have be*n verv tarirely used on hind. »rvpril 
the larfreet tiieat-frei-finic eomiianies in »^riwiitum 
and Victoria hiivlnjf adopted ti»cm fur oicaI '"T'']; 
and klorare. The cumprenson* Iwtnir ciiifwU'"' 
fueciaJIv pMMl for countries where the *^'^'l*''*'°,']^.'f, 
the eodlioK water is verv liijrh. In *evenil c**^ 
in l^ucvnslanil and other plnees. Lioilc niwrli^^* 
actually in ilaily work. |»erforminL' their smf*"***' 
dutv with co4>linir wi»t«-r as hiifh a« I'X.' F«h, 

AltoaetheralKHit rtJO inarUN- in»tiill«tii«ib M** 
snppllMl hv the Limle Hrun-h RcfntferttK'i i '"^^Jl, 
Uuiite*!. and llie«»e Include niacliiue? for (If g^" 
Admimltv. the Kiiii»en>r of tierinanv. ami f^""!; 
of Monjico. oa well as for wi«1 of tbc li^lw? 
owneni. 



A 0«rmaB invpsticator stati»s that the w"!" 
to eastern (>e«»iil** Itefore the rereaW. nni) *1"*^' * ji- 
important a fruit wi(h tlkee* pnmiliv* tnbe* ■* ^ 
baaiaika with Ihoae of South Auitnea. 



Hamb k, im. 
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TRADB SCMUBHTIONH PRnjf [TRITBD 
STATUS CONSUta. 

Anatriaa View of UalUd StalM Tnd» OoamUUim. 

Cnnntil liuohr M*ntU from Kebl, uud«r itat* of JiuiiiArv 
in. ISO*. • r»Ti«w of a lii-lara by • Vmiidm* «iitlnirity 
on pi>lltl<»l ortinaiiiy. Dr. AI*iaiMi«r Vw, on ttie »iil>- 
iteet, "Aiu«ric«. Kiir»|)«'» laodt duiKerons rival." Itt. 
T?»a (aid. In put : 

" Ijei at w« bow tbe Ainerlmi UkdostriwafB pKwpcT 
Ini^ W« liMB Bnt (be iiuear iudiuir)'. It ■ not 
kiwwn ft bow m vtll ba abl* l» ualui un (or tlie Idm 
a( our Mi«ar asport to Amnriia*. Ttaa United SlMtm 
bM tak«n Cnlw And b aotac to hav* tb* spaminii- 
qiMitlty of augar II aiwi* mppHad. it iMMlMe^ tv Oi.' 
bonw prodiwt aad thM giom In Cub^ Tiia aDbrict.-- 
Bcatef ttthataamtt tniati tk* taiuiuumal priu- 
tti/a ar teMHMMlal MHn, and HtaMcnijiMMiMta 
with cfMt toldMHi, f h* AMMriMM abmdjr 
glfiMM tU* Moah, Uiat th»f aspart aoiMla to Bump* 
Taload at |t,m,O00.0n, awl, on tba othar hand, import 
Wily r^w about taoa.lHQ.r)Oa. Thia balnnoa will bwirtlll 
I to Ifaair mn*nt wh»n ihay ar« atila tn produce 
'iWMtar in <'ii)ut and i'nertu RIon to aiipply tliair 
Thl« will pmlxilily tnk>» Ihi-iu Blwut wveti 
W* »hall Imvtf lutiki^ i;u4.Hi u!<e of Ihit Bfia(3e| 



iti. 



■I UlllJtTiil 



I wUh uImi t<» iiiiikv scitiit* riTnarkti ntjnut tti<^ pnp«r| 
intlllKtry. We all know that thLt wom oik* of (»ur iikwi 
lIotirUhiiLR indtistrir^. In former yrur* I r«>irr4*t tlmr 
I liavo to kpi'itk of th(> pa*t- luimr of tht' Kitii]ii<h nnwn 

Fij*«»r* wftrp priiiti'il on Ant-rriuti pujit^r, Nt.w. clit* 
iiitt^l Mmtps ha* wrt*i»t^il thtv tra<l»* from oh, ami i* 
Hlrmtly ^upplylntc luust of iltt* iKiiifm uih<1 in Kujr- 
lanil. 

" Wr cauiwt Give enuuich uttftitiun to tlH* ['utteU 
Static. I*iwt MprinsT, I ^tvt iis Tni">tr aiul Irarni'vl that 



At 



tliiTt' wtTt' Hi 1h- [)'>rl^ 

I'liii pl#: in»ii. whii'h I 
ArkiiM-:i> ruHl til,. Mi»i 
tfiJir rhn 1-1 .11 fulU rlt.T.- 
Vfi.^.'N, !tr( 5 i« hr.n^; it 
lltf >l t ■ 1 1 1 !■ f -:iM^:ifi Si'ii, 
inui ri Vr. •- ] - IVIIJ. 

till- K;i.<' ili^i I ii-'l ii 

" N 1 '.,\r im 1 II 'ii-h 
thr \lm-ric-Jtlit- .kri' 
Ory. f*"*" W'*r*;li.ptr. 
■TMil -V--. I «'i 1 
tolll 1'' • I- fiiMr.- 

•• K»H-Ki:r|j , itiM rnllpil S!«l 
prutffiMH In the fl4*iil uf chi*tnii-. 
product of cvjttun i«e«Hl. wn>* 



lint. Ill 



^, I' luni*', 

of AUilTl- 

iitld frrilll 
i.i.\\ K^ty 

r IMiiir- f Kfir .liiii tile 

w freiitbt taltn into 



■ in 



fill llI-.TlI, I |H..,.|. . 

mill a;;rn-'uUitral itit«'r. 
inrlil. 

Till' iiiiirki-t njifMi'tl for itiii:iii'...inri^ in tho 

VAJ»t ri.>^n>ti ri-f«-rrt-»I lo H iiiorc or it--- .■i.Mnt-i'^i"} with 
tli*> UilKfciaii luiraiii'i- in tin- iiortht-Tli pi.t li- i s . ! I liliui. 
'I'llw 'I'rHiiii SilH'i loii IC'illriJiiil. ih-lli-x-Iin^' I ■ir-.ui.'li Man- 
chllri.t 111 r. kin. Tii>iit>-lN, anil IVi'hiii mil' ..n tl,.- 
w*-t. ivi-.-itii: liiri.ituh hnri'ii on thi'fa?«I, ami ^. ■nini;: 
a dir.-i-. htiv to Tali.-iiwi.il Jiiiil I'lTl Arthur. %m i iiir.-r 
iH'tl till' rich Ulliiilik' <h-tii'-t of Miami ami .-^laiihi.!! 
nmurrliunn with Ihf Hi»»iii:l>'i Uivit Tim iiiiniog; 
diiitrirt»<»f Slanrliuna art' itlr»Mnly li^init i'i.|ont/<'il by 
Kii>«iiihs, itiiil Kn.Hiiin htt-HiuiT* now ply un th.-rivrm 
lit that b'lciiin. 

In poi^f'.'.ion of a t'hmrvt' fnintirr of l.r»<i inilt--. H i- 
Ilia w lualiihK (hi^ lit'ft of lier opiKirtiinliii'i to an-i- 
luilatt* to brr own lnKiptn tlH* tnhanitantji of all north- 
ern ('bina. io olTertntr fr*'*' trn*lM fur nijirhitiiTy to !«■ 
umkI ill llie uiiuini! imlu-lry. ihi- ('/:tr |trai'tit-.illy in 
Tita* tha>mU nutntifiif tiirini; <lat>". Iniilil hiiii in tlni 
oonQuraC of Uii^ |M>pulous Ka^t. The il<<\i'Ii'p(i)eiit uf 
the lOitilnir liitiprMlJi of tli« Htuiiijut and ('iiinfi*f ciu 
plrea, the balliJIiii; u( r«lliM«d«. and the navioti.m of 

rivenk with tlipupniliiKol the tea, ullk. nml rm mn 

triiw tbnmKh wbieb tliey run. uut to«|ivak of die now 
Una of mOway Ibrouith Afsliauiiilaii to tbe fmniierof 
India, ara a<itar|>rliw« in tlir exeeulion uf wlik-li Kii'«ja 
nrodn th* «o.o]>iirntion uf the gi«at iodnatrial luttioni. 
of IIm< w»>rtd. 

All a«rleiilt«i«l ImpteiDant*. frrtllitan, ato, wbidt 
iiu^ ba eiblMted itl lb* Klxbal fair will Im bnwbt 
tirlMw «Tcry fanocr la Roiilk thfoagli tba ■Mdtam at 
the *'arteb,^ara|nlaulMliilao«ilatM, wkloli. onderw- 
eouraiteuanl Of tW MMtmuM. hat* npldly niulti- 
plieU in Roato dMtay tfwlMt dMMlA. Tliey have 
rt-pri'imutatiTca who era lUIM. Iqr « «i «M I I > atudy and 
prartleal aiprrieow. in annthbw mtalBlas to fant- 



.1 :iik.- 



i-v low fri^iielit rut«w ill 
lie Miua tuiM, A me f to 
Hie and ranitfanMiied, 



•iinii 
Id. I 

:i:Ty ill oonw-rne.!, w,- 
w.rkiiig. The very I.. 
I'll, hilt th'im'well pik-.il 
tlis^r*' li* no ilnnht it i> 

ha* til-. 



in 



riV. know liovr 
■ .f nuicltin- 
th it U their 
il-i. tlir «y«- 

i.i.iilf L'reat 
'i.f..|. i.il. a 
liri'iu biaek 



i>K, and whcwn btwinau . 

ni'omiiM'niUtioRii u|ion itoek talabiB; frrtlKaara. fodder, 
traii>i«>rtallon, raten al fralfcht, affrioultural iuiple- 
iiieiit-, etc. Anything of line on a farm will Biul appra. 
ciativemuiildefalkiii al the Xlilinl fair. 

TlieFmH'hcotiiial at Niihul lay* €«|MalalitiMi upon 
tbe Dcotoity of bringiuR llie niauofaatiinr te dItvt'C 
onnlaet wltb tbe Kuaiian puccbaaar. 

Aaarican Oidan far OaOMB WMtaaie— Itndar date 

of January |IK ISMk CoMOl Bmndic*, of Ais la Clia 
lielte. report* ai follom : 

]lr. 0*fi IMIm, tbe linrMtMiMirUr of woolen rJoth 
fpuiu tblt (MMiltr dMrtit to th* Ualiad Siatw.. l»- 



pa>te ; tlie Aluitrioaaa bave fuuud uut huw to iHirilv 
thi> formarly aaariy mahai aMV, aad tlw jiiadBet u 
tvow boiDc aaU aa tbmp aoaklar an, and bda raady 

hnyer* 

"Not lontf ji4ro. I Raw Ani.Ti.-.iti >l.oo l«i,ithf>r. rtn,-. 
t ilf lit, Hhd !inrH:ith. It wjui iii kU. rr.'in MkllL^ of Imlian 
iriiatv, hut tSni^he^l 111 the Liioieil Mate?*: and all ei- 
|H*riiuenl« luiwle In Kuirlani] ati<l tierniany tu pnjUuee a 
sluitlar leather have fniletL 

"Tlteir are only a few inUaiieea. Tbe iudnMrien of 
llie EamiMwn oaBtinaut Will, In many bnneha*, bare 
to count with AuMtlaaB awapatWaa aa wall aa with 

Knirliiih." 

i>r, l*n«>7V l<ielnri) wax followiMl by a iliM^inuioii. In 
tbe ooiin»e of the latter, tti4* A]H>ak«'r dw-elt ii|kon the 
vondtirfuj rapidity with whKh tliti .\uierii*aii>. In ihelr 
war with S|>aiti. luereaiKHj and equipped tle lr u.tvy. 
lu Atuerica, i>r. I'eet aakd, tbe wliole pu|HtlaII<in euif 
' ' • of altilled fueu and >lircwd uierBbauta, wbo liriui; 
. at Um waaderfal prngnai of tbe eoontry. He re- 
aaalad what he baa beau advocatiiw for yean— that 
tba oouDtrlea on tba Bnnapaao lioatlnant woald bare 
' I form a ennlitiga to ptvtaat thtiataliat agilint oat* 
daconipotitlon. Tbli pfaa l( alfobilng dlaeaarad In 
nme of the nnwupapen tn darniany. 
8aallmenti> nlmllar to ibom ei|ir««*ed by Dr. I'e«-; 
are fraqueutlv uttered by Uien io |>roiiiloeiit publii- 
ufficie. and published by tlie prvM of AuMria-Huui^ry 
as well as uf tienuauy. 

■fiihni NoTgDTod *■ a BSarket -I would kui^-aI, Havii 
OillKill t^Iorert. of l.yoiiis thii propnotv an<l even tfie 
uetwiity of reprei.eri'tiition of our pr^elnets at \izhiii 
JSuvio-inKl, Kii>elH. on the ix-riuloo of the aniiiMil fair 
which IK held there durtiiK t lie iiioDlbs of AuffuM and 
Heplemher. Within tile la>t decade atid a half thia 
fair hiui ansuiued iuu%t luipurtaiit proiiortioiiii. When 
I vixited it, Mine twenty yeara 'a^puw it wnjt a ffenerni 
renilezruuii for KiiMiiaii and oriental tradrni, and hut 
faw Buro[iviajui aiul no Atnerimiw went tlierii rirnipt lui 
tauilH. It i« now an inralnabte ntnrt for the dlnplny 
of all klads o( mannfaeturM. and ««peolally for nia- 
chlnaty. In a book eut4il«d Ut Rmaia liulaairlelle. a 
VMiiifi aalbor wbo bad (motaaiiia jMan iDatudyiuii 
Rnaalan uurkata advitad bli aoOBtryaiHi Waend upeei- 
BMBa of all Ihalr laanufaetarea to the gieat Httbui 
IWr. Ba Mid that the Bunlaiw wanted to inn tamiilm 
<if tba naablaaiy tbay naaded. TItey trill aat buy 
from daaeriptteni «r aocravtosK 

FroMb auunBfeataraia know Ma, Md thtf will ba 
anlaqaatety rtpreaeotad than at tbt ooauw fair. 
Pranae amadgr bM m aanlat q |Bj|t at tl^ |MNitiWlM 



ia enidilad bjFtba IfoOlMur OOaUtdwOMipMitLaf 
January W. wltb having atatMiaUy adtaDaad FMBek 
intaiaalaiutlialdiiiBaUouwitblBktwelMiBaatiL Tba 
aonanlar agant laid aapeeiat itraM upon the inaaibla 
varkH for woolen and eotton Rood*. Ha declared it a 
prima nec*a«ity to briim the maiinfaeturer into dimrt 
OOOtaet with too buyer, and »u|tflefitt^d the fonnatlon 
of a eyodleate of nianuf«etnrer» ainI dealer* in wool- 
en*, eottona, tlllu, ate., Ibe objeet uf wlikh wouM Im' 
the riportalion of Pmwb cooda Into Ku^tiiiL 

Tlie elforte of Russia towari] induairial ei(Miiiiiioii. 
luul the derelopiuent of her iiuiiien#e uiineral remnreex 
In the T'ml Mountainii and in the eountrv ojioned by 
lite Trann-Sibenan Railmn^l, render thi* ffelil <if 'enter 

Iififi' e..)iecially «ttrai*tivp to ,\iuerk>an inaiiiifaetiireni. 
^■i>l sear, A pivH'lamAtion of the lin|i*'rliii jcoverniiient 
^^mIlt•^l ftw trade in All artii-Jev eut'-rltti; Kii»^t*i fur, 
tl',eii.-il l.-i. ii-.-iri 111 III- 11-.-1 li Ml.- I r.il ,'iii.l S li.rii.il 
liiirie*._ Spr-rilll-'lii i .f Ml-- ni it 'I i i:i"r% i-i 'liil-'L iti lli;- 
ukaM. will l.e Iri-.-lv eihllm.-l iil I hi- .N:.-.lmi f.iir ll.,- 
eotiiinif *uinlner. Kvt ryltiii.;; i.iit.'rtiii.' into t lie wurk . . f 
hiitldinitAnd eiiuiiipitiK riitlnnuls or .irvekipin^ lllilt(.^. 
aa well aa agricultural liupleuwute, wilt rocelve cam | 



furmad lua laitmak that ha bad MoHTCd Milllelaac 
oidaia btain tba Doited BtUM to kaap HI uflla In op- 
eratlnn villi fall Uiae lot tba aait faor taantna ; in 
fact, ba wan e(Hn»eII<id to reliue ordem from Belftiuiu 
and Rni^laiul. Tlie other mnnufaeturem are ver>- 
rbeerfal in nntieinatton of many orden, per advice by 
tV.ptr At;ent« in New York. It oecunred to me that 
tlieee fiw'tt tniitht iM^ofiuifue interent aa iceneral infor 
luattoii. Brideotly our preaenl tariff do«« not aielude 
luaiitifaciurad mnlen product* tram Anerlaa, tor ihlx 
diMrict sent 0D lait qoaitan atrar tMO,tlO arartb ol 

woolen clutb. 

Britith TB. Atnerican C<in»til«r Report* —I iii .Jaiiiitirv 
II, ICHO. I'lilisnl M«rt.tial H.-il-l-/iid. uf Hiriiiitii:lia'i< 
tralmiuittnl the followiii>ir eiljtorial fpjiu Tiie Me- 
chAiiieal Rnninear. L/indoii. .fanuary 7 . 

iiiir uianufacturtpm have loni; mmplanini of the in 
Aileiptate aerTlce rentlereil to the roiniuercial inter«fit« 
of the oouMlry liy it* ooiiMiilar rf>preHetif.itive* ahniad, 
and latterly, effofts liave been inaile by the Poreiicu 
UIDce to remove *i*iite of t hese tepronchw ; bitt the re- 
port* aetil by Britiah eoii»ul» f<ir the ffii^ance of matiu- 
toe tore rii nt botue arc ofteu ureatly lacking in the 
taehnieal infonnallon which the maunfaelnrer* bera 
would nuKt piiia, Ona i*t arroHin aaana to undaeUa 
the haul* of Iha luivjorlty of thna report*, whieb I* Iba 
prejiidlee of Hrltl»h iimaolaetnrer* In adlterinit to their 
own Ideiv of iJ<aiK», the iaeti of reprenentattveN ubruad 
familiar Wltb the laoiruaitvii aud euetoiuii of foreii:ii 
client*, and tba refuaal of BnttUah Biaiiufaetureni to 
fall In Willi the mettle a**ttlB«MMl||htii aud lueanum, 
iHy adi 

but feel that 

the mlleiatlcn of tbaw nolnla ia niado to isoTer a nou 
tidarabi* aniooat of Indiffaiaaaf an tba part of cooau K 
nwptetlDK Uia nal teebnleal neadi of mannfaetorara 
and taakeiB at btHne. Tba nparta of American repra- 
aealatlTCa to tbeir RonmBient are olten In atrlkine 
ooatraattotheaeaf a<wo»B.andai aa lUtutntimi uf 
tbe kind of nnort whieh imr mannfantaiera would 
[irini, wa aboold Ilka to ilntw tba attention of our 
authnritie* to tlw extract* from an advanee report by 
Mr. HaUtead. the «\iueriran eoni-iit at ItirnilnRliain. 
Itlren on anolhar |M4I*. Id whirb tbe want* nf Knglbdi 
cu'loiuera of AnterleaD tool* are autouiarlted for the 
beneilt of tuanataetuicr* lu tlie StaM. The opinloo la 
JufI the kind which tool maker* tLcrom tbe Atlantic 
Hill atlpreeiate. and which will help thelu to iiiaintaiii 
their «ii(ieriurity in Iho^e i,eelioii« of our marketn whieh 
Ibey have gamed by tlwir ingenuity and adaptability. 



While it ma* be readily adnritted that tbene in foroe 
in mna of Inn* 



Stalai,biil tttfoM mat aom* dtowllr. ge p aaf lB ui to 
inl aniMff tpSa^Mid «r OaallMBud Biuttp*^ mre «> 
be ffwhfppffil col^ih Aimriat. Th* wh o l e >» l « antl 
nitnil pnc» i* $i t^^ fgoUi ppr fcnllon. Thpr* ii bat littlf 
fiiritliCiirt* in r*«riiirii.*y ihut in nn< vnnidthtHi- 

It l« to he tiiiiK^l rhfii Unlt*^l Htft(i*ti varniith d^f^il^rM 
will elMleatvor U> *'^\nUUH\i rllrt^^t otMUtllunfrHtioM with 
bimlikeM liouwett in Aituiiciiiti. thii*! ]ir*<M*rvhifC 'lit^ 
chujraot^r of our kixkIs ah wt-U eiiltiincitiir Ilwir rfim- 
tutiLiu. I f;'ivr bi'lnw, •tAVN (%)i)Ku] Kufnn. nr AitriiiL'iuu. 
u ft'u- nniui*i«4>f Hrtiin to whnni tlmliT^^ roiiUi writ*'. 

Miuitia nifw nUn h/ui ii liirv** Mil* lH>ro. cmains in- 
i]in>i>tiy fiNHti xh*^ rntr.ti STiita-.. TIm cImp pirtiieipftlb[ 
n*^i^l 'iiboiit th^ Mjri' of th- iiiitidiv fl^gat) It aold nr n 



Tviii.e i- 

"i-'hirii' is 



r;irri 



lit ■ 



10 

Mil 

. ;tl-... 
. Ill-' ! 



Vni Slatff rs-Mrl- wIm.-^ I't.-itirv 
ill |t)i*itfi;c tli^*"i_'li fiT'iL'ii 
Mil \ rrv f-xt.*u»lVt.-ly. TwiUt? in »nUi 

-• -1 i x r I • Miud ; tba cotton twint' 

:.l |.. r [..iMi-.l 

11. r I I :it%>[itiiJii tif tltt> Amii'T I'rtn rii.li .11- 
'ihU-U rht-lr rftMv.i« i- h.-M ti 



lilylns iifi th*' nv. rs II 
luU v»'k>t*|H, una *'ir 

ili-r-IDIlK'. rlr 'I'll*' [H 
lIlL" b«HlullUl■^t elfl'l- 

li.-«>IU- Maiiv of Ih- ri. 

' <N»t)i. a* t : :ir.- i'- -.jIvi 
1 Tbt-ri.iiMtrv In.ki ^^ 

tho rniti-.! Slatt-is iui-t tt 
1 1I1.-U " M.lii bvnt fur #t i^- 
|H r > iirtl, Thik tiiM-K in.t . 
I SrHli-^. l>Miii>; hiiinl|i-jS i 

I llUUPf*!. 

1 Jitrtiri ni>|H>i\t lit M tr I 

(•iwfwn-n.iiii f*'r AnM'-i--'.tn ^- 

Wl-.h 111- Av.K.iv.ii, li-Mi- 'I'; 

li.indu- <-i;r ^' l.-< lCi.rii:|'u- 

Aiiil riiriiiiiiMiiiii iiJiTi-lifiiil ; 
JorliR. l-ViuiciiMrn Aii»;nlii 
Htniifi y t'lii. Trubui^ittl y i' 
Hiijar With Thr »'iict'|»ti«'.in 
)ie vutlttilUiJK-nlt'il «it!t itt Ki: 
lh«l till tNHTt'(«[KtiMlL'lirt' wit 
Sftarlt^h. ilius M'riirh.:,' r>-n:l 



111-, ^ir -h-- l.-vr^'.. 
[.iir|Mi^.-., .-.it.-* ft.r 
'I'.- Itif 1- -I Hint. Ml 3 nf 
■c..' l- i.t; a(>.n|I *1 

v»ttj-iii sH'i.EiIry itiw/ uw 

fiLtiva--* ebiftly otjiiU'^ I* 
i riiH'ififtl luark Is " Kttt:* 

i;iti. I iiilnUll 1'.'. iM'hU ICuUt,. 

;v •\> . . liy Iftitu rhi- I ii-.rrni 
IL.' fUtvT*,, liy fiirr-iirii 

tiifurmrtT* In f».tabli>h n 
1-, a'lii llliui Ici iltitl ilinrl 

r f ■l;i--.riijg |w-r«t(i)» wi.iK<l 

I 'i lit , fiiiiiiUfrriltl HuN-rir 

<'tiriiiiuri }|»'t»:*ki-. Kuih y 
<"t.i. (Uu^tiii y rrrnfirt. 
(.1. ^r^.,^MlI^ V Kfjili. Mik'iii-J 
•f Kiiri(|iii- folate, wliocwii 
Ktiitb, 1 wi iilil n'Otiiuittfwl 
b thf tiUivo tlriu» til fo 

Ocmm(?rcial Ocndili^rn In Dublin, — In a b'ttrr tn tb« 
NiitiiiriAl A»**«M*iiiin»u <•( iliiuu(iu'tur»*nt, diilril lloltilwr 
INWN. 4%.ikMil Wlll>!Mir, nf Oiihliti. Piw* : 

" All c<M)tU ^bil>|■•"t Dublin intfi«> Tnitf^l Stjtti'ft 

C«> viii I,t\ ,'r^*4MJi '*t UUi>tfnw, noim bf'iiiB hhlp|it^l ijlriH-l. 
OrJiiiHry h.ll- i f I.%t|ii jj; .If.' i:( vlrtiiulty tbt* ^nyv 
lU\»»f iii thf I uid^i MaE':'^. Kni- frctplit riil«-- U- 
tw'een Dublin iitul <>tinT |MirlH. sjmm'ihI le^Ill^ art* ^rlvm, 
buMHl on qunntity, rl*M of icuoiJb. rir. Nu x'ht^inlrn 
•rit piihbahMl. b<it th* mtiv uiay Li«- ^fitrnrnl on at>|i1i 
ration to th^* fctfltjunnhiii mnipanic* of Nf«- York. Haiti 
fiior*. t.'tc. p.vrt i>-i:ulutU"LA ar*> tinidtnn tbrouKhout 
the Cnir^Ml K]ni^b»ii. tbt* rhan;:"-* tN-tin; -M t^ux* iwr 
ton fur vt^mrlM fmui «vir -fr-n itn<( 1^ (vi.u [H-r »«»« lor 
«o«ut«n*. Tbero are lb** it-tinl i-hiirL-''^ fur utcre- 
*lorw. labor. 

*' Tbrne l.i H' I n'iu«nii wby trnclt- bt i'in-u lb** I'nitfNl 
SffLteti and IrcUud itbouUi nnt )>•«• Urifi'ly liirmMad* 
The fullowiiif; orticU-x arc iui[M>rtvi] tn iarh'tt qiinntltlia 
fmiQ UvrmaikT, MoUaiii). aiul lifltfiiiiii WrM^i watv. 
iuipi*r» uterebairon i>ailM nnil nttu-r tiMfilwArt'. brtiftlicH. 
tflii^warei, botClMK Ifarbtr. ol.iiiiiNrv::*i'li.*'. uuU 
■l^ii'.^tl lultk. Over l,<MNMMMf t<.hh «»f c-o-^l wt-re imiM^fd 
III Hitutubi<Hi» c^KsUn h»*hJ rxHii'iivHy. rH^ilbnK' 

frtiHi to per tuii. The bffl uf uui bituiuiuuua 
cottl GuuUl btf JMiurfl bere and soUl at a hamlMiuia 
liroOt at m aoMidvtably baa price tten that i|uac«d 
Kbom TbM« Ii a pr^ndfca aieabait Aaicrieiiik enal, 
which voald bava Io ba orareiuna. 

''Tinibar oonm buvalyfraui Vwmmr, with oanNhlw- 
ahl^ «lilnQionr« from i^AnadA and th» Tnitpd Sihi*^. 

Tti** trii4»» Itl AtlHTIi-ftti ttinl^-* (- Iff'iwiiijr. iWMi rnrilil lir- 

Urt,-flv i:i-T-:i-»-i I tAiTli jipij-'r t.*r nt f- U>t f ;i 1 1 '| urit'. ' 

BafUib Demand (or Qhrntt C-uttvrft «ad Thraahiaf 
MaehfjiML— Tbe (oUowiiM?. dal«*rl Jiuiuary St. UNA. baa 
bpeii reeeiverl from Con»ul llA]^t•-2ll^ ol Hirnilnghain : 

** I haro to-day rr«i*ive«t thr follow Uta ioquirjr : * Wa 
iiho4tUi be grvtair obligm] if you ftodld kindly give iia 
tb« nMunofa few Aioefican luaiiufaclurera w dMilT 
onttPTH and thr«»tili3fC UMiehim* (or hand nnrt bnr^ 
|M»w*r. as w« hav« « verr leood iiiarbeC U>f xunu> ' I 
wilt bo pk'AxtHl tft ifut Tne nn-t Arniii reM|Mkin<lihk: into 
t-'Htiiiiiii*i'-4itn'ii Hilh the t-niicerit makbiir tbe riMiuwi."' 

Desutntl fnr Wire mud Wiie tfafla la Bnflind.- 
saJ Mnr>)mt lijii.itratl wrjt4*» fmiu liintiiufrbaiii, l-Vhrii- 
ary 4, ]?i'lHl : " Tiiix nmrnintt 1 hav« recrireij «Jk iiicpitrv 
fmin WalftA fur tW nAiii*4t of Auieiican nut »ind Iwift 
iiiAniifacturvo. jitnl nlM> wire ball innkera. Tt»e bolt 
and iMit lmlll*■^ I basf already feupidled, hut for wlr« 
irnll iuuker>i 1 uiUBt wait the rewpoufre from the UiiitHi 
titAtev, which Bltuuld follow iha pubHoatlau of tbJa 
acHamonloatioii In tbe Caciiular BcfMrMn I liaffa «lw 
a reqacat for the natua of niaiinfa«t«tMi« pioilaeinia 
wire fa 



i > .1 

I All 



r 



r-li-t ■< 



' MppttMm tba 
crmeB. The lai 



fur niakii;:^ urirn naila*." 

AAarican Kallway Cbik In AuiiU»jLa.- I 

.lannArv H (■i.ri>:il iii-iitt;i;wiit>'- U<i 

■ \ IjiiW' .•trriiji-.-il fnr rliM , m rr'i -i-.. fn. 
mutiiifiv t^irr-n- i.f II riiil"A;%v «.'i 't ii I r t i;v ' t r. 'm 

tM;;ll;,' lu f lit- fill-', tijllt utiul t Ju- | 'i I"'- «* 1 -■.til 

m- furii i-.iii>l, \/^y .Xiii-.Tiran ni.iiinfiMl'irr-rH at a Jir.irb 
U'M. eoht than by other fouiitrli^. I am doinj; wliat I 
can to aoeottiaga thU Mea, and my afforta, I think, will 
b« folhiwad by pood malts.*^ 

Oovacaawat AM la Iba Snail VMaaC 
The livnaan (poreiaHMBi Ah^ * 
uf a Kuod, |>ermatMnt en— a btf ■ 

ingaiip|H>rt U-nt by the linpmial ipoT^rniiiMit toeotu- 
luiTcinl rntiTpTiM^ flmU npnmUm in the n4uiiateii 
Aiid io tbe icrowln^c d«nMind)i for the ootiantar f^rvioe. 
Additional tevretaries ar» to bp appoint*-*! to the Irca- 
ttomat Mexico. Pckln, and to ibe 4-ii)ba(u>y at W«»h> 
Inirton, Tothc embaiay at Sr IVtt-r^burtf. ^^pfrta in 
aurlonttnre and fofewtiy an? Io bt ii|m-^ i iu-l. in \ ie« of 
the jiut>urtau(!e of (be Siberian r.iiivt^n Nfw I'oiisU' 
bitev are to be entablihlied at HuhiiL. ^ati^n <'«tarina, 
(liiriliba, llnnkuii. S/io I'lmlu, and I'rairuf. Siityibon- 
Huid iDiirkx l$t4 4NK>i arc tloniantb-d fnr titr »riidiiii; 
of (^oiiiiitt^n^lAl <t\pprifc to iliA Tnttttl Slnif^. Snnth 
Aun'ri<^ji, iiti.t Turkt-y. Thet-* i!»'>ii»«. nihijriiiUcaiit tv* 
they iiiiiv -t*t :ii fnnu a DuuneiHl jwMiit of virw. prow 
(MHifhi-ivi-lv n Ll ll wliaS hvfii utt*'ntinii llie < irrmuii 
fiir-ij'ii I'tliri- M iid'i hiru' uijiI -\in|«(HiiiiH (ierinan mm- 



ii» UKVil (vf BdiiU ou llie luauf atoall boabi» oaiiuea, etc. 



1* (ll 1 I iiru 
nitT.'c u'fi.ml Willi- 
bntnts (In' •iii-nnuii i:'i\< 
iiirHr»'>i« innfi- nixl jiht.- 
i III till- ciititfiient of i iu 
i>'rtaHi t'ltftit. i- inllu^-t 
relatl'Hi- ; but. a|virt fmi 
e]l|»orI tradf fnrnifi the 



'■t;l«-<*t iiijr .Tcrirulturi' at 

I KMi' iit I*' ti'iiKint; roiuiuiTrwil 
rl ii !..>,..■: r*. fi.ri ii^Mi (Mjlicy, 

I'* 'lllt[-:-, tliilt |...l|.-y. U.\ 

li . ! In <i. ri:iAJtv Il intiirtAl 
ji III- ri.nf.iili>^rAtion. loTitinii 
L-'Mii.T i;rH\ity nf HllllM^t 
ci)«Hkraj|E«uiieiit 



every poliUoal tnuiMclion, auu every «i)oouraj|E«Uiieiil 
ia bciair jfivan to it by tba Impccial Ocnttait govava 
mantwobn F. Winter, Ccoml a* Anikab«r 

I>«m«Bd for AmfHr^n M*nti>1ii la Bnrop* —f'oriMil 

Hii'-ti'iti] urii.-H rn.f.i H;rt:ii'ii:li,iiii. >oV.'ri»lt.'r l^^e*; 

A Mriii nf iiK-rcbiiiit> iu UirjinUi^'biHu niplM■^ I'j l>r- piit 
itl iM:iiiui]:ii-7Jitinn with nianiiliH'turi'r' luakitii; wiMiifii 
niUEiit U .1:1 i t>v*'niwiui»^l-«, wbirii tti-hniojil trrrn iiifunN 
A I ..ikinu: -'I »-btHve». and rw*aeii conibiDed in th* 

TKuiii.i fi iiu. Tlie firm woabl ptafar to bay tbaca 
tiNi-ir.'N II, IM K^'U a Loikdoii bouMi Dcatnae tbcy do oot 

wish to Muck (beia. 
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U. I>B HAYK» ULSSlOX T<> TUIC 

BARr»N I»R Batr. well k.Dciwn lo fiiuie b^' tiif travel** 
tn StbtHA, ban n»c#ntiy nroompli^UiHl a brilliniil eX|M*ili- 
tton lo tho Cmkiuiik, tn thitt a* yt^i littli* knuirn ritriuii 
whl«h M*|>Anit«« th<^ hliwk tU-A fmin thol'iwpiait und 
exteiiijH lo tlie frofitiemof P^ntla. 4>»iniiiii«io««i bjr tht* 
MitiiiiU'r of Publto luB(ru«tlon tofto to study th<»&rchm- 



bn* luiw more than In it 4'\|Mirt4td -W.WM) 

Umnoi lurrrhiuiditr, uliilr in li**M tt «>X|>oni>it TST.Ouu. 
Such nrp^rrsM an tlii* i» urxtliiHrily mh*!! only in thi* 
TniKHl StAt«'ft. YM .\avormMy»k » h Kur<(>|X>aci clly. 
Mid a KtiMiiut CMM1 At thnt. 

It Wfu wlit>At thM uiAi]^ Uw (ortnnr of Ibiu pliuv. Thv 
VltulikAvkiv''<* KAllvay CnmpAny, kiAvini; »«h*u what atl 
vaiittuTff* wcrv |h>m**hn^1 by tblii |M»rt. whieh U of {cri'at 
d«'ptb aiHl uevvr frevgcen ov«r lo winter. o|wanl, in t>V!*, 




THE NEW CITV uT .NOVORO>W\>K. 



olncy ami ethnAirra|*hy of tlw* Cl^ucwuti. tlw hilrvnicl 
«X|iU>rHr occupit^l fiirir ruoiirhii in tnivchnc ov4<r tniit 
cvnintry hi rvrry ilinM!tioii ant) in (^tlnTinic an ampin 
■ton; of nif'irniatH>n of mrnry kiml, ctf wbkh b<> I* tc<ilikic 
to irivr u> th<* bcnrrtt. 

IJkn a prnrtirjil ntlmlMl mail. Kar«»i) ile BHye4ll<l not 
ooriipy hnit3«i*ir »»inlo»tvt»ly Mith tlw (iriHiitifio uiU*tiou 
that h)> lud to accoinplinb. for biH ali<*iitiuii wa* di- 
rwtti^d alK> lo the fn4hi<tf rial and ctHumeffial orf^autzu 
lloii <kf ri^lon? that tirv Htill tirhind the nirc. but whirb 
bare bf<H>iu** rivilixtnl dtirhit; tli** butt frw yt^m, and 
bnv** <lf vrl»ti»cd t'conotnirttlly in an aktnnUhhttf manmr. 

nball folluw hira apon thin MTond ffroiind MiMy. 
The ripU>rrr l>riran bin joornnv at N^^rthrm I !aii«^iuiift 
mid tb« city of NoronM(ky«k. liy it* wond^-rfullr rapid 
<]rr<flDpini>tit thU plii«n Vfc-Jinii certain <»f the cltl<« of 
North Am«tricta. Thu |Htrt t<r tUf North Ht-u. an aueieiit 
Turkiidt rtllAice. bftd but :S,OUi> inbftbUaiit« iu m'l. but 



thr Tikbarrtjtkaia Nnrom»«%iik hraiirh tn nrder Cornrry 
thitb'>rth«> wImmU of Knuh'iin and StArrn|M>l. Si\ aji 
Itapponii tn tho Now World, tbp railway i'ri>ftl«'d (ho 
Mtv, 

"tUt prdictpal plMct* of the newly crejittnl tp^vernment 
of the BInrk Sfa. Uh terrltnry wan de!iu*b»*»i fn^u the 
pruvinre uf Kntiban. Im'auMe of the hufHjrlJiiK'e that 
IhiBcllv !•< doliniHl tn ii5t>uinr. TIk* Krfiirh.viue w>u- 
Nul at riatuum has b<*t*n trnnxfernHl (hither. 

The larRf 5.traoturr m'mi tn tht middle «rrcMind of cme 
of our iMiternrinio< «» the eU-rnittr. The btiililinc i« 
with<Mtt (•liVM><*<v ^M'f I" iuiptmiikif, ami towery al>orv 
tbit Nurmiiiulinfr roofii. JitKt an eititu of former timi>» 
have bovn ovenduuhfWM) by tbi>lr eJitht'draU Mk Noror- 
(wvitk Imu icmwn up nndttr the f'hailiiw <>f it<> elevatur. 

Thitt elevator, whtrh h an imtueii»e HtorebnuHe f"ir 
eeceaK in (be work of the railway. Itia fv|Kjr( (Mib- 
lidlied iu tbt? MuniCeur Oniciel dti ('oumitTCT*. M. Le- 



teaxrtf Meaallc, the Pntneb eouatiL, a9«erta (hat itnt- 
ImmImmi mor«t jiupr»remeii(ji and Ih perhap* Urp^r iKm 
I ttie ele^'aiorv of ('hiriiicn, U i« e-nnahle of hold)b|;o«ie 

liutidred and (en nittlUm ponnd* nf wheat. 
' The tcruin reachett the eh*vntor throiitth trains uf 
I thirly-two cam. which areii|>en and allow ic to fall Ibio 
ibirty-tWD hop|>er>. TbeiK'e it U carried by « 
of ([Ulta |MTcha l>eltii and bticketJ) to the lifnth iter}' (i( 
I the etlifiiv, Kttiute^l ut a heieht of luure than a linn- 
I divil feet. Here ttie backet« empty it Into aiioitliit 
I Heni>i)of hopitem pbieed o%'erM'ide» which wet^h It bqio- 
luadcully tM<rnre it d»Tiei;>ndii to the »cventh utorv, Tbffv 
It rniih to umxHiMpkd hluK In onler (o await MilptoetiL 
In addition to heiufr weiicbed. the piun may. at i tie 
rn)ue»l of iIh* purchawf, be wreeiieu and «l««cied by a 
nieehaniml [>ror«WL 

I The Rrain i» reaiornl from the nUtrehonoe with th* 
>«iiie eaM>. It IK taken np bv a sysfeiu uf beltn nrj<j 

I bueketx. and, havnifc travwlea a dintance of lunre tbui 
half M mile thronicb a e.illery ten fi*et in whIiIi. it 

'reaches lhejettl*«- tvtoiiielM|c to the railway comitaiuy. 

I where it in eniplle<i into (he |>old of (he (ilt«ic«ri 
tbn>ugli btMre iron plate couduitB. 
A n»w railway line, (he ron^lruettun of whieli «i|| 
be befnin (bit< yi*ftr. will, in a near fu(ure. coiiDi-ct NV 
vorrMO>yAk with the luutin of the Volf^a. with theTr«iift. 
.Siberian and with Wntral Amn through tl>e (irviU' 
hurt; rtiiul. 

Nuvuruwyiik euiuprliiett two di*-tlnr( wardr. rtt. (he 
old eily and (he new one, whirh are »e|>aral««i |» 
niafKlies that are in (he pnxM'm ol heiliK drained- The 
olit rity hax preM<rTed llieiuaitk ut ittt nal»ol»Hlil>', whilf 
the new one i* ahiioiit Kuru|M-an, with buildiiipi tlj^l 
have a iiuxtern and western rharaeter The luiii^v 
are generally of i>tone and brick and have a very 
iiit; a«|>ect- 

A very inifMjrtant tierman Portland cement nianufne* 
b>ry iv iiitiinteil near (he new city of Novorti**.yhk. || 
in on t he t ide (»f nro»j>erity and li* duitiK a ini<l exod- 
lent hn)»ine«M, altnou^h for Reveral yean* i( liax IuuIa 
<'uiii|H>tiror, tn fart, there ban tm^n founded to the 
Hoitdi of thfoiiy. at (iiiehndjik. U|Km tbe«hureo| tlie 
HIaek Sea, a Kraiico-Ku)M«ian Portland eemeoi worka 
under the Mj|)«rin(endenry of M. Anilrienx. 

At the time that Karon de Have reaehed Norefci» 
»V!»k, a French Hhip had just be^ii reoeivetl aimI feled. 
I 'fhc reuMtl luid hreii tlie object uf a rvM^t'pliuu full i»f 
vnthiif>iAJini, for the friendly feeling of the |K>fnilBtiifi< 
tiiwnrd the Preurh in idwwn every time that a |trr<cxt 
It* f urui»>h*fd. 

Tlie KuMilaii Standard Coin|hany. witich rofi*>tnirtHl 
(be new city. In r>>|HM:billy oecupleil with the exploita- 
tion of |M>trul«um. one of lli« prineiiml InduMrw*' uf 
the ntMiutry. In the troveruuient of Kouban. uih^u lli« 
hue uf the railway, between >'uvurutw>ysk ami Kkatrr 
iiliuxlar. near the utaliou uf lN«kaia. it owu> a UrKv 
ooneeMioii of lanil wheikce it ubtainn |>etrok>uJU in 
HbiindHiii*e. We repriKluee two nholof^aplu that inve 
an idea of this exploitation. Tne firftt reprment* die 
n-Anery and .tlM* H*coud the w«|U iiuraiounlMl by iW 
derrkflkM. 

The wellx oliow Hieof uf exlumntioti. and AO the cmii* 
pany bait hiviin lM>riiiir> at a |K>inl nearer the i-'avpimi 
Si-a,' in the vii'inity of (irxix^cny, which 15 4|ui(e a krirr 
I'iiy. with a |Hipuhitiun uf U,U<J*> inhabitau(«, cuui|]CMd 
of Kuwtiaiift, ArinenUinii, tj«M»r)nanj^ and .lewx. 

Tbe exploitAtloii of iMrolenu-i in not tlie only ta< 
duMry of the rxMiiitry. for tob^coo Is cultivated and 
Rulpbur in mined there. 

As fur tubafleu, otir Uliuitnitiuuii iibuw bow tb* 
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UihnbitantH proeamd In nrMwrinir ftnd drying U. 
t^CriTtch^td orirr or HaipondMl from fntiunii, nnd pm 
tiMTttil frolu tho wiitil hy «, Dort nt fcrv^n ui»il«i »f 
brKitclied, the plant itriw nt><1t>>r ch« bMt of coni1itw>i>fL 
Much Buiphur b found lii the ditttrk'C of Aikdl. Thf- 
mtly luiikeH wurked an* Ukhmi in llie viciuity uf Aoul 
Tctitrkat. TheMf arr the Kbiutit luium. Buruii Uv 
Hiky« br4>U|;lit luMur Mttx'rml ijM*oiiai*ii» uf thr artictr, 
wbich will brrihibitiHl m*it May at thu OaUurt Mu- 



Tlic UHh(Hui*tttfi!« have abo their pbuw of 4i»v(i4k>n, 
and. at KnntlK»itdiu.'k, have a iii<mi|iio (mm tbi* taJt 
ijiiiiart't of which the prieiit aniiouiiwi* thf ev^'iiiinE 
prayrr an tho siiii gucM uowii brhiud tli« mouiitabitt In 
ch*»'wH*t. 

The favoTVHl oiimi who havn th« privitefie of luukiiii; 
M> ltit«re*itUti: vayufpf^ ha%> IH» ocnwi<Ht tu rrtrrel Itirir 
lnjubl« mhrii thev r-mi »mw liack t«» iiiaki* un parti«ii- 
[HkConi ill their dinoovurktw artd tbelr f«HtbntOi- U » 



maktv hifoiiued bar inaftatir that thr «nin»«iuau uf her 
train wait a prince. Tmt Kiuprmii rdnled the iitrldi'Ut 
to the ('£ar. wIm> iiniuiHUatriv M'nt for t\w priuc*^ aiid 
becatJK* iiitrrwt4*d hliu. i*riiMN> Hilkof tCmdiULlly 
uUiutMHl the var»4Hiit rrHitid* of lh«i bii*>MM>*dk, and. ra Ihi 
was vrrr mifUlK<»*(>t. the Kiuperor <mii> day tiitri]»t»*d 
hha vit'h thf full adiiiiiiiYlratiun uf the faMwavK t*u 
which he had luade bis debut by tJ»e iuo»t tuod^iit 

ruikpiiott«. 
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•an in alonff with alt r1»e ethnntfraplifonl. aiitlirt>pi>loiri- 
cal. and archsolntrical colU*L'tiuii« luade tluriui; liiit uiiH- 
Moii. The Khiont iiiiiien were ei>tirrded tn Princct 
BHnto(T, who expluittsi thera hitu»i*If iti thr flr»t place, 
bikI afterward leaned them to a Frei»ch cxtiupaiiy. 
which did not kiH*p them. 

In IHIK. t)kV4.:i3(i pniiikiln wer« extracted, and In 1ttti7. 
I.HOtljNXi, from whldi 414.1HM) pounds of pure autphur 
wer* obtahked. 

In Oa^rhMtan there are many aotiU (villnjtettX near 
which ■ttiiilar (iimntilied of the luinernl mi(?htbeex- 
tractMl. but roudii are waiittni;; and this is ji fjvt to 
be rrfrretted, fc»r the reason time Kulphiir is inilispen«a- 
bh* in thir roflninif of naphtlia. Now. tu »ii«>nk innrelr 
of Hiickoo. there are umI In thl« Inrality a(l,Omi,(NH> 
p«iiind<« <^f sulphur a year, aiwl every hit <tf it (• Im- 
|K>Metl ffiini Stody. 

Tlie luitnatttery of Ktohiuadiin fM 8ltuate«l tiear 
Eri^'aii. in HuH^iaii Armvnia. Thitt t^juntry Ih occupleil 
by the iiutwrtal troo|>a The HnKl'sh covet it and are 
frequently eneaantered in tlwM* nvioM". 

Tne Christian pilfrrimaKe from Alliirerd^' (o Kjikhe- 
tie i» of a inn»t lm|M>rtant character, tifti^en ihou- 
ftaiMl intlivnluttU helonifUiK to the mo»t dtveme rai^ea 
and rell^ionfl travel thither at a flxe^l r|>och. It ftir- 
ninliH^ an op[>ortuntiy for an ol>*ervcr to make s>iiuo 
mri«iu» ethnMtcraphloal »tudl««. Th*' KcrscKim ara 
fArttciilarly i>uriuu» to obwrve. The**< hihabitantii of 
the suouutain^ hare pretierved (heir tyiieft ami ^laltltn 
with mneb purity. Thb b eti|iectully due lo itie foot 
timt they are sthut in by miow fur threeniuartent of 
tkie vear, and lient^e are unable to Imveanv c<ttn(lnuou« 
dMllniP" witti the |M>pnlAttont> uf the plain-o. lJ|Hjn 
tlieir braMt they wear across, from whrner it has luci^ 
been 9Up|»Ofked that thpy arn nf very anrtciit tyrig-iiu 
Tbey have been reKartlei) as dfM^ndants of the em* 
Mule-n. wb(» iMHrante tlietl In thv^Ae retfioits upon their 
rvtuni (rotu Pate«tliie, and who have preserved the 
sien that di»tiu(ruKhed thetu. It aiipe<arT<. however, 
that this the4>ry must be abanduue<l. Tht*> is Haron 
de Hayeks apiuion. at leaat, and his autliorlty iti Hicb 
matters is too wrig'hty tu alluw us to attempt to euti- 
tnivert it. 

The yoUHfC woman shown in one of the enffraviuK* 
Ihimtioikal eoAtuuie was phfit<)frraphe<) by IWon de 
Ba\e durlDie the pll|cniua«(«L title waaa iieorxian of 
rank. 



well to my that the RtisHlan i^>rertiment reeelverl our 
tui^si4>n with irreat rr^diitlilyatMl tcrenlly facilitatetl Its 
work. Prince llilknf. Minister of KniMlH aiid f'tnimn- 
iiicAttons. disi»Jnvii.) ifreiit kindiies* aL««t. ApmiMM of 
Prince Mtlkof, let us n>lnte an aiM*riK»te that proves 
ttiat luertt oount« In KuanIa as every where eUe. The 
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prince belonKe«l to a very p<x>r fantily. servetl an ap- 
preutfeeiihip m a mechanic, and sttirtnl for Ainenca u* 
iirnetlce ht9 tra^te. Affer many y^-nr* he retumeil (o 
Knskia. went Into rallnwllfiic and l>erarne an eiitcirie- 
maji. One ilay. while lie wti*> runnintc the loeumolive 
of the imperial train in which the prv-enl Ikiwauer 
KmprcM was a pmietiffer, uue of the persuua of the 




I For the above jMrttcularvaud tike eoiiTavtiiKS we are 
indebted to Le Hunde llJu>(r«. 



WHAT THB VERY P<lOB RAT-niRTARlES 
OK HLVUH IN AMKKICAN CITIEH. 

tCxPKRTH of the l>e|MLrtmen1 tif Aierlculiure have 
Im'u uiakmt? a s|Mfcinl slutly of the fiKMb eaten by for- 
eign bom people iu American cities. Their atti*iitiun 
luis iMHtn (ievotcd chiidiv to the very |Nx>r. bevau»e with 
them the problem of ^mm) siip|dy is one of acute and 
even nverwhehnlns imimrtanre. The well-to-do eiti- 
Xeii peirnr<lH the (>iippt^ for his tabh> as a nwn* inci* 
dental, the bulk of hid tneoriMf i^ing ezfiended in uther 
wuyn. and largely for luxuries. Hut with th*> poor it 
is ({niic o(lK•rwi^e ; mere maintenance fur tliefr iradle* 
is tiie chief anxiery. and abw»rbR the bulk of tbeiuooey 
pnxluct of the family. 

The ex|>ertM ma<le their stndini in districts of vartous 
citleft where people of many imtionalilieH have their 
h(Huee. At* tnleht hehiUMrlned. theyencounti*red many 
dinit-iijTi*>>. S'ot ti ffW of tln-»^e uliens, M-ith'd (»n Anii*n- 
fiiti Hotl. Vkere »u*pU!toitf< of the ntntivt-«o( the ikcrsonn 
wIh> de(«irrd to itubj«<it them to a (luasi nilcnwiopM' ob- 
Hvrviitiun hi reir&r\l to their fHthi|C and dnnkinir. 
Niiturtillv they cuuld not underrttanil it. and Imatftned 
that the airents of the Di'iMirtnient nf Atcriculture were 
spies set lo waldi their privnie affairs. In wveral in- 
stancen it was mtcewury to pay them far (be |Mivilef<« 
of fienuittinfr the 4hetary Miiilii** to be nuule. 

Now. the method of the dlftjtfy stndy is simple 
eiH>U|ith. Wlkeii a fannly is under this kind of ohmTva- 
tloti, two »l«it« are made to it daily, and on each occa- 
»iun all hMKi uiaterial?< b«iuirl>l <^ino»' the previnn* rait 
are carefully wt'i^lie»l. The fnniily nifctnicted to 
weieh i>ortiuuH of fhmr anJ KiiRar. if conhiderable qnan- 
titicK of these are on hand, nnd tu uee oiily fmm the 
wci|(hed portions, i il ef>ur>e lbi»re are t'hanceti of error. 
Thiiiff* run out just iH'fore nical tune, ami the Mualltvt 
IClrl 19 dIspatchMl wtth ord«*r* to purrhnM fire cents' 
worth of tea. three <SHnts' worth of crackers or what 
not. Hut in UHiv^t infitances pretty definite data were 
iiernred. 

The exfiert* had their own fii;urefi a« to the jwr cent, 
uf muscle formint; subttanoe in a ixnind of brana, and 
as to how murh fuel n |iound 4»f vckh would funiish ; 
th« same, too^ with all sorts of everyday tL*odn. lint 
they rniiie across quite a number of articles entcrinfr 
into the dietaries of the for^-inn-horn |M>ople which 
wtre new to iheiD. and of the^e tliey were ohlijreii to 
make !>iH*ciai auHly»e^ Al*"0. they rameacrow var(4»u(i 
inferii>r articUn in coiunion use. »wU ixm low ^ra«le atjd 
cht^p flour, which did not corre«|MMid in ftMitJ value tu 
the hiich tannic nrticli^s, aiul here ii^ain sfirctal aualyera 
were refiuisite. In none of the studies was it found 

Crarticabl«< to make an accurate reckonini; of the 
U«hen wamte. 

Tike iiiethoit a(lopte<t for rvrkonlns the fond valnea 
of varioiu artlclea purchaMnI In the inarkete wa« very 
pretty and simple. A lumjp. for example. 4»f a Ktven 
wei^lit contains a certain unu>unt of '•ubstance lluit 
yrnen to make niuM'le and ht<KHl_ AIhk it cuntatns a 
certain quantity of another kin<l of Hnbi>taiH*e which 
furnifihes fuel firt* runnini; th«* Itody machine. A ho* 
luan beintr re<|Uireit fuel as much as'a Ux^onrntlve do««, 
else he wuukl run down and cotue to a »>top. Fat In a 
fuel ; sutfar an4l starch are fuelti. \ou eat half a (Hiund 
<d siiKar an4l it contribute* notliiuK tu make miiNcle anil 
biood in your hi>dy, hut to >-our IxMly it iv Just what 
coal |« to tlie locoinotlve. It in the same wny with 
Htarch or with 1h«> fat of inewta If vou want Ij^mkI or 
inuitrle, you must eat the fcHtils whic)i supply thut wort 
of materia). »uch as t»wn iiieftt (»r |Muise and iM-ans. Uiwt 
fiKKl- contain both fuel ^tufT and mnsclM stuff, tmt the 
proi>i>Kioiis vary. Aeeonllittrly. (t I* of the utinotrt |m- 
p4^rtanni to know how uiucli of ea«h In eofktAtiied In 
Mch kind of food. 

Kvtraorrtliiary difflciilty was enMmnlcred in obtain- 
Inif thet'iitiM'nt nf Iralians ftkr dlHnry sludii^ii in tlkeir 
liuiite«. Tliey dhl not why the K'^vernioent sh^uild 
wish tu imjulre a? Iu llreir (irlvaTe doinM>tlr armntre- 
incnt* ; to weiich the flour niul meat which they ate, 
ami to write a n-]Mkrt on the '•ub)4'et. Thrre muat be 
sonH>thin^ unpleasant iMdiind il. luid. iinywny. it was 
hniwrtlnenl. NcvertheU****. the 4*nsentiikl facts W4»re se- 
curest by careful Invt^sil^tiitMi, It ap|M>nni tliat the 
oliief «rti«l« of food uf the Italians In Anierlciui cjti»« 
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(ir^- whi'itt lltjiir ^nr (irnmU. iiutr)tf«>iil, tiii<l n.ti-lli-s P' ■ 
l.-»:»f«r%. Anil rnniioli i^ti «Hs>iHiriiie!il 

•■•iiin-i'of iniiririu'iir. i»f Hii» niiritutwiity. ft(t«T 

Ht-«|iiiriiii; rrxulHiH't* in tll]^ (vMttilry. rliitir i<> tli»*lr n«ii^ i' 
tli^-ijiry lii(t>liM Kitii i-xtruonliiiiir) iHTfiNir-no*' Th*'y 
o<M*f<iuiiH i% tsrw%t ilenl iif iiiacariini. wlircli. forlnimt*'!)' 
U*r tiwtii, IN luailf ill the I'liilmJ Stali*«L The Mitiio In 
Hot lh*?eaiM?. however, with It«liiuiuil,wiiir. and t*lie«?«e. 
wbirli rvea tli« pooiwt faniiliiM ulilizi' daily, tbuuph 
tlipy hare to bo imptirtfld and am prtifKirtioiuiirly fi> 
IMknVjv*. 8uch articlM are coiKparHiivrly rhpnp in 
Iialy, aod w thu tr«n»plaol«d |HJt>ulatioi> h«» t>oca>ii» 
HMUaloinml to Ibeir um. 

Oiie uf lb« iDCut iolMMIiiif Imtiirhn u( tbi- invnti- 
flMoa dnieribeU bad Miklian to lh<- Uussinn JrW9. It 
appean that (hc«a J««ft— «t All fV4*tit» tliuM* uf iIilmo 
■rno ara urttuKUa— ntmmir ean^ul to ada|>t their 
dM Id tha reqaimDmla of ■ccMniaatieal law, and tit* 
jHVfianiiioD at ttwir food la rqiully noTrrned by rr- 
liltoin «MMld«ratlop>, Of eonrM tli« J«vt in i.>«Mt>ral 
hamllMlrralMaboat the«e matter*, wtileh arv npt to 
b* «M(ta]l]r obM!iT*d, bat aiuiraB I hem llirrr nri! uu 
ptcnto IMM HUM Id Ihit reicard titan tlw Kumiiui^ 
MnrMnaetablcaaiid rrnitaare cofiKraed, (brrr In 
na pMhlMtuii ■gminil nnylbing, but wbaa It eotw m 
MWN Blabomt* ncoUtiam noit h* oUtnvd. 
Th* wiiMMa «n«t h* ilmilitaml Id • iMUtieii lar titan- 
mr, an of tht Mood Maa removad tmui tlw body by 
MviriacartarlMtotkaiiiMi InanltrioaKridof tlic 
to(toraiaUood,tlM laaat itaMallr aadbd ta 



for Mvini heaia aftw baiag boaaM; Mia af tha Balri' 
thMM MOitllaaati betas thmbgr bat. 

The anbadM Jawi flay Ihtir chiekm aiin and kill 
aaddt«iallMiaaMaidfaijrtatMr«waeD«taii)*. 'fbcy 
■ecu to tat wunantlTaJy littl* fM. to ginrral, aiuonc 
Ika faiaillai itiidiad, tba ortbodoi J««a w«r» In better 
hmltli than tha uiMWtbodoi J»in, who are n-^lrivtnl 
bjr DO r«ll|ttaoa ral«* to a imMrlbM laaimw uf livim; 
Id iiKwt of th* JewMi faiulllea aKulied the euudiiion o( 
Ibv rooDM wita, to MT the leaat, UBtldjr ; tKitmu par 
Inie*. boiief. and all other f<KiU-refu»e were Ihrowii ii|tori 
tlie lt'M>r and kwept up oooe a day. Huoh fainilit^ 
alway vieiiu ll»e bouse tbormif hly oiuiii a year— i. 
at I be iinte «< tha Vtmatwr. A W Ifaamai^ dMatDR 
b unual wheoavar a bMbdajr to tha AtaiUr b eala- 
brnled. 

Them It no nni^lion of thp fai^t tluit t*v^n the [toorwl 
people. tluHiKh tlicy wRfte Very inui'h lew Ilisii the 
well to clo. ai-tiiAlly throw away a frreat ileal thiil misht 
hi» Karoil. »iii)ply Ixa-an^eof i^tiorMtiiie i/f .a {i-w luatti-rs 
ea»ily uinlertitiHiil. It oanuul be eiin-. Ii .l . 
thtit they hlrould kmiw what iter pent i>f « i«^iitHi »»f 
lieefntenk kw;^ t" ui^iki* b;iy:-t inu»i"li^ un l hiiw 

lliueh of it i» fui-l ('ir tL.- niniiHiK' -il :hf ImmIv iimL^hiue 
They (ft* 111 ( In- lunrk. t iiinlll-. y !,iiy tin' imh riHjel 

iMilatat.<I<- at till- siLi;fc,i.-i.t [ir.i-f Tni- - i' rv v.(.ll as 
lir AM it t'U- hi .111 I- of ill*' liiMHl pii,', ' ill I' - ' I ;■lt■^ ■:^f 

4!iiit it> hi)\x>- tor Kjatiiple — arv Hit' i'-ii.": hu-wilutnK- 
Kv.-n II-!- ^iMiiiirk however, in i^nl t., l.i- uiii.ir without 
rf.Tv.'ili III, LiiitsMinrli lu fruits lire ■ii'Mr.Thlr fur hAAltli. 
aiMi H fi'i* thrill, like Ihe bAZianii, Vi^r\ iiiiJrlliiiijn 
in.leeil 

The f \|'i-r^- Ijiive a purioiw way of rei ki l- i I ■ 

fuel power iu a pound of food, They ei-fiuiiv;!- r. .11 
leriim of " calorie*." Thin in i.|ii)]-lii ■■hiiui.-li. etieti il 
unden)t<KKl, iiiaxiuuch a* a pAlory ii.i(ir.-»ei.r^ i\ i.-i^rlaiti 
Acuouiit of "K'i" for thi> marliliii- lii^n n lurii uf tiie 
ilriviii;; wlii',1 at n loeiiiw^tJve. Nn, i.s t 1 i; in Biv.iithiit 
>i iiiuii miiiir.-t nhotlt ^.nOO ejil i-i-- 'n -iin hiiu fi.r 
tin'iity f.iiii- Ihiiir*. it 1* easily oi-<iii(ir* Jn-Ei.lfd wii*t u 
iij.' U.c Tti*! trculilv w ilii iuivny pLiii-je, iiiiil [ AflHiu- 
:iirly V.TV (.Hir jn..,j;.|e, ;«!tl.1t ttlliy M-I.-rt fonN whiph 

ri>nT;\iti liti.e TmoI Htuff in pn>piirt)iiii to th«i uiUBOle- 
funiiii;^ MiiMlAiicN", or rice Ter*a. 

A i.ii ^tiiih wan made of Bnheuilaii faiuilln. It 

wiL< ii«.-Tri.i.tii- 1 rtjiit Khe««i rauiille» purchnMHl their 
t.i.i.l III Hi.ii, iiil.iii ninrki'ts, Imt that Ihe chamcter of 
III. >iii|i|il I \t,H» linr |ii'i:uliar. II in u euiitom at Ho- 
IteMitjtu ni.irketis however, to (five a pieoe of livpr antt 
11 Uilie with e«ch pieoe of beef wild— nn Item interefitiilic 
to frUkfal houiiewive«. (Chopped beef luiil pork are 
euliiluuii artiele* of food alunn|{ the liiifH>rtiiHj Ho- 
heuiiauH. The tMicrher li«ji n pUtter of chopped beef 
oil one Hide of hlin and a platter of i?l>oi)|)ed pork oti 
tlMt other, and he iiilte« them to null the individual 
roiitoiner, The milk deAlen iu tlieiM* tuarket« iUih] Hill 
»klljnii**il milk and erearu sefianilely. Aiunnt; tlvti Bo- 
Iienil»ii9 the term "milk" is npplle<l eieliuively to 
^kitinue^l milk. Ttiuy usiuilly buy nioro or leaa cpeam, 
wbiL'h in n<lde\l to the milk, 'the mixture belluc called 
**luUkaiid creiuu.^ The amount of crvatii aJiled de- 
paadi upon the imne ol the purchaser. 

Tha dietarieii of quite a iiuiiiber of Uobetuiau familiea 
■ ww Bt a tely stadled. aod K wa« fouiMl laai tbe ei 
paadkaia tor food per Individoal arnagad eleven 
osntl a dagr. Thlii molt IndlCBiad a nry wiee and 
pradiBtapcndituraforiablaMrpaiw. It wa«rounii 
that to naartr all aana tb« BohainlaiMi ohtalne-i their 
tood at a hmar eoit tlMHl dM the people uf anv other 
aaMaoalitv«tndi«d. TIda partmilariy uulleeable 
to tbe annual Umit, for irhMl tia nHajpUd per pound 
waafhKiUeiitly uul loaia tbaa t«»<hMi tbat |>aid by 
otbar taiaUla* with Maal teMiaaa. 

A ilMatal toVMtllpHWa tna made with the pu r|xwe uC 
an c rialntoKtha uadileatloiu in diet nttntiulable to 
ffOlldaiMe Id tfala GOODtry. FVir the tieromnii-hiiieiit of 
thiaabdeet. faiailioe were telected which liad been in 
tha Dnlted Slataa for dilTereiit leiik'tiii' uf lime. From 
the data obialneil It aiipeared that a irraduul clmni;n iu 
diet fnllowod retuoval of reeideiioe by llohemijin* to 
the United Staten. and il is supposed that aimilar oh 
servattonn would apply to iinmittnuitji of otlier nati >ii- 
alitiee. When the liohemianii flrnt arrive, tlieir .iit''. 
naturally tendK 10 eonloriu ir*elf tn (tml to which ttirv 
tluve Ix-eii aeeUKtoiue^l. Thi'S i- iri-iiinc liir:,'i' iiiii^>iinl». 
of rye flour, iwtrk in ciiiii.1 ii iulile i(tiiv:it it \ , uri l cmii 
(wr.ilively little i«ief. wirh /iitnlU .v:i\ win'nt i.r n.rii, 
lUid no vnir-\ .1' i;r,.,.i; \ —L'l-r :i 1 1| i'x urii 1 ;riltN w Till 
llielitliiliiiu-, I 'ley lii'i-ninii iir:ri i.ri'u^li 111: I'll Ii. rli-. 



1.-. 



Llilliltt II II n im-: III;^ lliTi', ll-.i-v .■niii.iiiiii 
luiiri- i-r-f, ui'in* wiH-iit Il.iiir lUiil w 
\vt-'- rw lliitir, .-i:i:i u |.*rrii'i-.- vurtr.!-. .if 
fruilit. Till- M-riiii.t K'l '''''!*'t 'ii. iiiiii^^ 
.\llM'rir.i:i ili.-r |iiiri . -itii[.|.' 

S|iiie(.-il ittTetil mi 'V.i, il. \.i;eil li. ["n 
l>in Ihe wij;> ijM'aliii' fiurt ili-ilin'i'il si'i i: 
lliiil liu-"- l>i'iipli' lire ri--iiiiirkiiiiiv f.nti 
Hlielid niMi ly i,> i.iiiiiji nil il«--rfy ;*s tin'; 

■ay pantry and cake, abieliooiuv tu lli« Muue categury. 



fk mill 
Il . ! iiinl 
I :nMii, iiini 

. .nil. I'll •.he 

I 'lltiUliillllS, 

liiii'i iie^-n 

I I III They 

li.-ead — 



Ni III. Illy run li. iiv tli.it piutry and cake are Knot) fot^Mlii, 
hot at a i;iven prifie ttiey are only one fourth a* mii*- 
tuiniiii? ikM hr>^di k4^-eiitly there wad a kimmI deal of 
diMiuiiiKin AM III the nutritive (lualtly of wheMi bread. 
It wn> ii>eerle«l lliHt the Hrti<ile had beeo fc'reiiliy over- 
e^tiiioiteil. and many thitiKu were miirh more diite^tilile 
itlel nunlailiin^r than the mo eailnl " »tufT uf life." Ilnwi 
ever, ttie lact tMick of ail thin noiiM-nM* i« that bread, 
whether made of wlieat, porn or rye. i« an eitreniely 
valuable dietary nutintAnpe, It Im a fuel fooil typipully. 
nmlaininjt n irre4it detti of {.tarcli. hut. In addition. It 
ha« ationt twelve lier Petit, of the tjitliNtalieii which 
make* iiitiople anil blood. So reanonable ihtmiii 
would iii.ii3.'e4t that a man ou^bt to he able to live and 
hebealdtyon bread alone, but it furiiiybei) none the 
Ic^n a most admirable luuu of diet. 

Naturally, the poor are limited in tbttr ebolee of 
fooda. It appear* to be neoiniiiad bgr ttaa pretty 
generally that wheat floor in bread, or otberwim pre- 

gared, famialHw the laifceet ret«ra foriooDay axpeoded. 
Inuit* it eeetiM to be obllced to atate that, tluoogb 
the nraetlcal working of ttonieetie ueoeeity. tbe poor 
of the itreal eitic* hare arilvad at aoneluaiam not far 
dllTereni from IhaeaoMatotd by MiaagianUle etpertt. 
In other woldL tbqr torn aaaartalned by trial tha 
food* from which thay can IM the largMt animint of 
aaoriihniaataadtbaataHMt of workinic (lower. The 
Mp*na«ontaa that they «an hardly euiciteat any way 
to wblah. la aaitalii aawa, tba MMmejr arallahla could 
ha aipoadai aioio prcAlaMr for aatiliaili. Siran a 
pearibloMiMiidttmaarit par treek far toad, thava ata 
paar faarilfna, aad laaay of then, which (at aa atncb 
oototthatMB to tbeahaneofnNtritiTeaaaaHaaaatfaa 
beat utaatUa haovledga eooU furniih. 



a timn \ I'liild »n r.. nine yearn old rniouta uimtui 
the fiMMl ol a iiiaUi A ehlid three to Hre jttn ^ 
ipiire* fiMir-teiiiliii Ihe food of a man. aid aahlMM^ 
two yearn old re<iuireii three-leutba tiMfoadMaaw. 
Kene Baeha, iu Tlw SauitariuuiL "eeaa.. 



rMion floweni form, in mauy 
crtnipof flpwerlngplacitew 



The iiadi;;,* 



li.w. r »tri«.;te.| notlae looc aito. aod eamHM 
lu ll <<f II symtiolloal deelgiialfan for 



I'ASSIFLORA "MAnOARET WtMO«. 
Thk 

inarknti 
the II 

HdnptU'ii "1 II Dymuuiioai ueeiguaiMci lor Ui« t«ii« 
Many of Ihe very nuinerona epecieo, all uoti^ g„, 
found their way lulo ealtiTatiau. The luaa fkn^ 
one i* the wMely rrawn PaieiBora mrulc^a hui, 
Brazilian plant. Willi eonNtitotion no hardy at to imii, 
it l« withetand, with a little ilwilter. the wiattnqf |i^ 
KKith of Bngland. and the winiera of HcMiiail aia 
wbeo they are ufieu. The wbile variety of tbhaaj^ 
OuDHtatice Kliofi. dilTers from the typcmladd^tS 
" eumilnau " euiorM ol the radiatiuit ooroital fliaaqa 
tbe petal* and aapal* being alUHM th* tiaieh hak 
Tha laavaaaf P. caraleaantaonawalr taehiktiilK 
bmacba* aatMaiate^ otoeurrly aaglad, aad tta $UMk 
tarfaaDd«iMal» Thaflowaiaafathmla iMiU 
obo-ImU loabM to dtaoMier. tlMjj^aatb foivK 



anrvud. and tha aawoal rays i 



The ofa. 



Ihe »p«ein ia., 

laana aiiapl* and a*ata, branahwa quadnuiiEviw ux 
winged, and •tlpnla* aanatl and l«|iar(ag. P. aWaari 

P, qnadranitulari* are well ' 

eaainpleaof title leetioa. 




PAttUPlORA **HARUARKT WtUSON -OJI.OR np PBRIANTH hUM-WKL 

(Froui a drawing by th*t rftiwrr. !>r J H. WiL-on i 



In KMMfflt, the«tp«fts Hay, the rnst of m i]ii*t may be 
lliiiliililMd by «ot»umiiig Ipm fruit. Ipm <'X|ienv|Vf riiU 
itf lUMiL BUU fewrr vrtrrtAblna thftn aiv tmlifiiinljr 
futvu. FnitU mdti comparativrly Ilttl4< tu i|i<« ft^od 
value of A iJirt. nlth<Mit;h they ar»* u»<rfiil fi-r -i t ht r ri'ii 
tuju». Thcrlu'ftiKT riit> of tiifal ar-/ .tH iiMirJKiui a.*, 
the lunrw coMtly ciit> i»)mI irtay Iw (trt ]virt-l ui .t i -li a 
WAY an to l» vtry ii'ilr^r-ih;,., " V,.^'>-t.tl.|,. i.mmIv nr.- .■>.- 
^^ntla) Xo u. Wtr-li-tVL'Hliir,.!] >!itT. Whi-.-it Oi.nr in thr 
fonii of bread «»r ini*i-arr.i: ; i-* ' Mu' i .f t In- nu"! nut nr i. hi-. 
and at ttj._. MitiJ'" t ifUf ' -lii' I if till' ft: I'lif iv-»t r< II ti Ik M I r-l 
vriretaii!'-* il'i ti-it ■-of-riiiii i:iiicn fi>nt nuitfr nl iMM-aiiT- 
lli-ir i>ulk r- ;iir*'rh- -a nt.r t»pit rhiv ».r uuul,*^*' ultpt'iilt- 
ii'i'! r.2-n:-.|i t>ii:k 

J' I I': '■•U-IV. mT |irii[i. ( -ii-t.-i.iiri<^ uf (he poor in 
ifii"^'.' I,', I „i >. ih <• i.'i [iil.tl >' ji--tiiij in;: u*"''!»**^f pryt]w>rlf-ont 

In iu;lliy .^1H^■s t|if hii-'iMji* 'ifiirigiiilv ir, >.( mlh.I tiLiiI 

rli. ^••f;»r*.r |i;iri uf it mufii In- i-ii.fn.tfii n-f-rw- 
-.iry f>M^\. Nvii iijf rf'i m-i.' ly thymi.:!. I c' n -rani'ir-uf tht- 
nitrnrivf v;ilii.- -ij .hlTiTfni '"iMuis, ijita i^r 't'ifrtit>ii. and 
imi-r -I'lT I'lu kirt- .»:i : rvihi;, rii.' ;*.'t.i.-il vaiu-r- i*f the 

fi.i-i f.ir n.Miri.-inii.'iii is -ii Ir-^ ri ;in ini;;ht have 

;,'-fn nl.t.iin.-iW.i' rli.' it -s w -n.|it'.ir»*. t>b 

^ .|■Il^I^ , IlLi (-is\. f ..f ;i in;t-i III -A.; r>. il.-itLMiilit upon 
hi- u-il.': t h I'l ; li .III -ft'. I iifiiii l.i- "'r^MtiJlh ti< i|ji)iti^li> 
iLii.l -if bf.t II Willi. [-M.rh i,Mii-:-iji-i| iri.ui ha>.ri<»t. It 
|. II v-'r> tti r-r- -I : i.u* tn tl" I- iij ' [ii-. > >>ntir>rtiri|i tn irifii- 
ri.i;i th'it. Ji:Tnr' I r I iir r.i tlj.- i-.i]irin».uui». t»t th«' (fuvfrii- 
tii.Mii fifie^ri'. .k ^'i.iiiaii r'ij:m.,-» only roiir-tlltb- of the 
fi " • 1 'i^f -i ui.kn, ;li.- u . i-k p4<rtnriiiM.| by In itti l.yniii; 
ei^ual A 'iHty fmut (tH(rt»'»'H to •-IH«'en year> uld re 
4iuim four flhlw th** f<i«id of a ur.xu. A irirl uf tlieiiaiike 
aire r<M|uin>i. ^fven t<'llt)l^ tlie f-xf l of a iiiau. A ebdd 
toll Ut lbirt«eu yvwa uid rmiuinai aiXatcQlkw tb* food of 



Tbe pi-ouIiAr (ritit*. uf i*it>rtajii >iiiTi>'* vr'xWt^^^ 
their frhictanre tonet *#^»d with their own |Killt'ii^ 
yet bi* readily MiMH>ptible td enmtt fertiilMlt"'' 
rnc»ir»'«;l th<* altenttoh of »killed oMervprn. An>'ic 
tic- i.uui. rtrti* hybrldfl -tceouretl. l|j>*n* i- i m- uf 
int.T.T- :n the prweiit coiiruTli'in. \ i; , I . JIu W 
[:.*-t.'H Tht* lneaMlifa) paK'nm fluwcr i* .■■■iiHi"t'; 
iiiu]. rsf. 1.1(1 111 bv II hvl.rid liflwfvn tli-f iiti^iv.- iiiiBj* 
'|iiii:'rHiJt:iiUr («(f[i:tiM*M ^pl*^-lc<; Tin- i:vrini '■ -i 
itii'tif- ni 'h.iiiit-i«T. C.i'rihv ■ili't'ij r*ni. auii ucver S-iit***^ 
'iiit Thr-l-mir. It. ivy. i-i .r. in r1 rayji fortn a <le«f l***^'' 
I'lirn^l un\] il.i-t.^t with '■ Cfil wKlt* iind bluf.' i-''-'* 
lu^' iho cttsi^ptrUfttii* rfi'riiiliii-ti\i' i>rv;nn(» Tii*-''''- 
ii» nttrar'tiveitetoi. tbetrli>r i- jK-w^-rfnl nr.il pl- t'iia'- 

Th»» iifw hybrid nhi.tuti jii ihr- ilhi-lr.i' - 
Th*> Hi*rflr'ij|.-r».' t'hrtiiii.'lc is from I*. HiKttiM'*-''^ 
f.'nilir.-I h\ 1'. ciiTuicii. uti.- hi'o-.i i-nb |fertti:n»>l 
"■lit ' f urinv tfik.T. fri.iu a friilt. S\'Mr 

rt— •riihl;ui.-y tn V. I Ml pi' Ttl' ri.'-t K.ll^^'llI^' Aliil ol.b»'Ti 

r rrulfii, > .[Hji.i .;i;-Ti[n;t ffiiin n:ii.t in :iiii'i> l-^'"''*^ 
iH'arit ViiTv fitvorabl*' <-oiii|>nritfuri wjtli tht-*' J \ 
hiar n»e rolt>r. tiH pt^aMnt aud not i<" i*'ii. rV.ii.' 
pi'^rf iitii*'. Il* Kba)>ely leareii, aud vers r«»:iuit ' "*' 
fiToiih biibii. render it u denlrabk addltt«*u l^ttlK 't*' 
of ihiloor climber*. 

It |Ki«M*-ee!i iiijuiy ehnrarlrni of btrfaul''*! In'*^^ 
itM hybrid nature heifiK very laanll^vt id eiery ttrt>''i 
nil, even iuicn»coplej)| detail, It iitay 
rtjt to iiH'iitinn one liitereHlfii|r (Mltun^ iu '^'^Jljii 
l.ir tb*[nor4*>triitlon it afTurdetJ Of ft rMwif*t»l»(yp"*2 
Mihition of an arithriielieal pffoMlB. TiM f*"**^ 
theoiu' putvut hsvr. M) to iirah. tiin [frT\ *^ **** 
ftT« iiobea, ttiul tlui hybrwl tUrea 
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I of bkyd* Una, nemlljr Mad* bjr VnA H. 0. 

Otrpfolvr, or Oonnll CniviiniRsr, ' iib<n> that, othor 
Ihiuc* Mug M|U«1. thi> Inrgirr th« tir« tlw mirifr ruix- 
t)i«> whifl, A iiinrkml dltTvtvnw In vnm a/ raiiuiiiK I" 
(•■uihI tKtweoa a lft'li":h fiii S-Iiwli lire. 

A punpinf stittiuii ill tltt* ftty uf I>Mkilon, Eii^itncl, U 
al*uul to bo iuMtAlleil witb a V¥ry iiU'ici* pas t*ugino 
liJwtt. Tbl« pNmt will aaauliit «( ngin dwiibl* ejrliiutnr 
fanrlnntal m* w i gii m , faor «( wbieta will Iw raiwl at 
ttft H. P. MMh «M U» otbar loar of ail) tl. I> Mcb. 
ThM* aMtotoknnnbOT «< Mnall ««iilnM a* anillla- 

llM. 1lwW«ttilWlHaMllMMlMUNB|Hin]r kdCHIiUllil- 

Ing Ills bulklfaiir w Aw «f then cokIimm, whliA wtU b« 

rrailr (or !<bit>inrDl nlKHlty. 

In m rxrcnt [mjtet "On tlu> Ilan1#rilne ot Kltn Hani 
HtwiH," M. F. Oaiuond <ay« that wiili »iif«ls njtitaiDine 
OUS Co about 081 p«r emiL of earUm. tlwrp u n grad 
Ual iurmuie of lianlnnui with iuxniumat carbuu rhi 
tcuta; b<*yoitil tH per «wiit. the ntfcl baaoBiM »oli«'r~ 
A ilni-npliuii ia iriTvn of tlw mrllMKl of iavHtiflattiiK 
tiMi utruetunt of »t«*l by abtaaim wKk tiM Mwlnic 
UMcUa, and witmaopto fxanlnatloo «l tb» ionirli 
whI tt bibpwn that tti* itnMtaNtliiMlii*Mtl«ai<- ' 
l aadi to tlw «oo«l«iliiii tbrt bard ite»b «ioml«t oT iw 
intarfiwMtfatlaii typM of atML «f wbidi •mr' a mmu 
liMrd«r tban the otiiMi ThtMBtr omu'lnsion mav i»- 
<lm«n by ainiiiMllaB «t tMrtuKur fli,'iir<->. u^ioi; ii> 
dlMtiammordlhitaalltfeaeld (nr t|ji' iittm'K. 

Hh iBportnoa af tba Hambonr lu>flii,r Ih im^rviuluK 
(rain y»ar to jF«tHr. nay* T«'hni"-li.- H.?ricliie. Ao- 
onrdinit to ftauitic*. n.?.H> vf>-»Hiii ••iitfn .l tlie port in 
IWS. amT(«MlUKS,7tH.t«J(i r>-.:l-<t>'r l<iii'<; IvMi. tlw trallb- 
bad almady iaamied to K,t;« vc>Hei>, witb n.mni') 
Ceoik Ttw aabaaqiMal ytan alio* ibe (ollowini; Ua- 



MM iMfT 9,m.im 

IHft? 11.173 O.roM.flOO 

H'jx r.'.M;i T.:i:i.'i.(Hio 

ilvriei? tlifT number ol tolu it»» hoi'ti doilbltNl fllnn^ 

ISiU, and Ihf! iucrvoM wir tha pnvidii* vmr «niutiiiti->j 

to MT.OW in lew. 

Amarican Invaotioa, aaya ao Eiii:IIh>i ••ii.-lmricr, u 
Just iiijw lu ilii! frout witll nuiiien<iL- luK'liaiiiral it|> 
pliauce^fur tb« autouialic pcoduvlii>ii ofruriaiL» cliuue* 
of gnotla, aixl ooe ot tlw nioit noout failnKluelionii to 
Bngtaad ii a naidiiDa for naaafbetariaic natal hlniM 
■atoaatiullr tbnniilumt. la tbia pfo c ii a roll of 
invta) 1* wuoad In com af » laig* dlantatcr In a« lorn: 
laiMttha aa ooBvanliot ap to aboiit 100 f«ct, and i» r>-<i 
tbrooyii relit witb k mb untion Into tlw ummIiIik- 
wbtm it li RMdaalirinaBtpiilalid iaia iba wiiuniN- 
«lngiatlhalilBitib nMaMiitaatlBtballlhrtb.!lii<.).-. 
baii|i|iliMillmaia«all ao tMiMk ta ndMl a icnuUi 
wtrandnf tailnbla tfajebmaa, and whioh ia (ixi in at 
tba prapar tioM, aa raquiiad, tha wbole opuntion b»lii|{ 
•utouiatie, and tlw binoa ia dalivand Inm thn maehinv 
oomplata for aNk ooa o( tbaaa naabinm havlun tiiri>>^l 
OQt fiWB fottr to flfty bate hbigaa par ininntv 

ABlBBtaaaaycIa factory la li<-itie«>iii|ilri<Mj nt lx-4-<ii<. 

lilmttwl. whiab will baonn of tlie liu-tpnt iu tlkc Viiitr 
dMii Mm Tba Aiaa r lea n Kxpoflac Tha pnmlM'a 
lMwanwta|aofa»f«at, wiiFaaooripagaef »0.(«"> 
•a<iaMllMt.aiilaiadtoat<drlalit Id tna baartodbv 
tAf. A iMfeHr IBM tam an a^aaaat aeiUicy Into the 
warka.aDd«ltt MMly aoal At a BgttM anlMBiid a( iu 
oycia f aoioriM. WEan aranrthbur ta to ruMtlBR onkr. 
It la axpaetad that tha worka will 1u*a a raparity of 
3, WO «ompl<tai«taof iiarta |icr w*all. It ia worthy of 
note that tlw factory u Iwiug atookad witb tha lalot 
Aiuerioin antomatln ranchliwry, tba company havitie 
acnt Ml rsp^ to tht» c-niintry, KiTinff him ample funda 
and cartp blaiirh* Ui buy wh«t»r«r waa DKWMary. Hla 
piirrlioM-a an? now bfiiiK up In tti>* facTorv, aiiil 9>pM. 
I'uiwiu of tb« work luniwl out by litem fmvp been 
abown in Kn^liiud and prai^l in lh«* hi);hettt tertus. 

AMV malbod of mMaanntit; di»tnii<N* waj* hmmI by 
leorpaof tha liil«rmntint*Qtnl Uaiiway t!otn'- 

_„ J Ikalr work In OaaMlUaa. Tbi* ia daacHlwl 

In ttailr npart aa fuUowa; "IlBr Mm Murray wa wer» 
oMIffad to MttciaporiH an aaoaatla uMbod. bandy Iiik 
yanpa to and fra ihrao to Sva tinuaat iaab aiaiiun by 
the watoh Mn»nd liand, tbaraby aiMMtiatoR butb di 
mKlon and diataneo. Taalanir Uta laathad ou aix-n 
irruuud. It iwviT dilI«TOil iimiw than 4 iwr crnl. fmiu 
■ladbt iu«<wiirvnH>nt«, Tltaavwrasaaof tiMtwoitiatlHid> 
would probably be atmiK tlte aainc. Oiir vxiwrlfDinr 
tsayf U9 gml iDiindetiire In II. Iiid(ad> no other, no 
b«tt<-r ikcviuv. »l lejut, i>j<ild bo tliougbt ot it we wprr 
to iiuike n'luotiable proi^n-M in itueliaooulltry. Itrutiitt. 
Ifiititcis or tkt4Tlikitl]tiuip Miunder* inigtit be an luipn>v<* 
liietil on tli)^ volon and ciifry rtrtlicr. but thtt voic«t Iia» 
Die advanlai:« of lixinit itwif lii;htrr toaarry, an ad- 
Taiilig:** very con*.lderAbl«. Kor Inn^f sihaic bwak aarfr- 
ridt;ea uii^bl be used, but we hiul nona «f tiMM M 
ap>aft', owinjt to lite Siivegre wreck." 

Tha aaa of eaat atari locanotlva (ramtw ia iimkiiiK 
iMwdway tai tlw Uoitad 8tal««. Tlw Drat lariro »iiii;lB 
oidarl* that for t««iity-lln> oauaolldation enulnm (or 
tlw Atchiaoa, Tbpaka. and ttania F«, now in the •Itotw 
at ttw Baldwin IxieomatiVB Work?. For tbeie ilu- 
Standiird Steel Company (nniished n (i*w (nuntit, but 
itiiii-h the i^reater p&rt, tuirn TIih Knilirny tiaz4itte, are 
(r'Mll tht> -Xitwtriciin 8te*l rfl)»tliiic t'oinpany, AUii were 
lUMilH At Thurlow Thetie fruruef :%re 'Jt (•»i't 4t^ inflie* 
loni*. uIipI filiirlirvl to 4 iiu-ties wide liv -l^i jtirliev^ to Til^ 
ilieliev deep. Kacll itide welc^ho r).iU|;il llixiKt twotoll^ 
Tlie ri-ii;:-! ■A--i>rht llaa Knuiuallv been rediKN'd until iti 
tlu' l.i'r^l ;-.riij* d<>livered it IM about 1 toll ITrwI. Tile 
frAiiK-at rjiiuiijt tMi <-juit wi xlrnlKitt itint ilu-y I'ito ;^Mli 
redly to th** pinner. The BT»'.ir li-i ^'thH.f I i-- .■,l-lill^ 
a» eonilmr^'ii with the (JTok* seetsim mi- Ii *"014? 
dr'.tp rt£ on*' »*i*it Moaviihlftlii. un.! it.t'.'i iiuia Ij^- 
Ul.-r*' iir 1.^- I:.';^'iliu- IIM'I -1 riiiu* ' ■'»( '!» Ibe f.irt'.' 
• ll.i-,i li.|.ire ll:e rriiiii.i 19 [I'll lih till' plllli^r Ttll- 
'trii;L'li(ei iii„- IV h-iu.-v^T, lLi> iii :t>-1|hil fim-t lifr-tt'iur 
t.f.» '>pr^:.-.l Iriinir- :lfter i'. I- w.-Mt-'l Th" iij.^' l. ii- 

inu* ... ....fc iimre t)-ii:i tii.it el ii forci-'l fr.-ill]'- i'l 

uwtefiai t» loujciter tluui wrouglit iron, ulid the tooU 

naat ba lan aaaa ahnrlr and wilk A iiglitar lead. 



MISCKI.LA.V Ki II S XJTES. 

Tba Mow Tork (omt prMrrvn, dnrioir tlw paat y*ar, 
were innvaKeil by tUc [mrrhAM* of aog,H^ acnia of land. 

for whieb |1 . :>it. H>-repi\ii]. tmy* Knipiwwiair Newt^. 
TIf eiiHiiK... III.. Koi.^i I'mprre lionni lor lisr* 
wvre t-ii.o'T Tie' i-rii-^ piiid per ncro varied from ll.ju 
to $7. tlw latter pmv beiiin allowwl (or lolally Uliriit 
liuiber laud. Iio-lmled In the late purcliaiM waa the 
upiwr half u( 8aran»e Lake, with over (orly utlter 
lake-* aiMl |WM»dH ; thiH territory ii extremely vitluabie 
fur CijtliLge and eoaup vttes. aitd the prire )juiid fil.il'.* |M>r 
aere, A tmM o( JiO,*WHl aere?.. in I-'mukliik ('oiiiity. wim. 

1»llrrlkn;(«-.l iit ■*> l»er lu-rr (or the .Sliite < <»liej;r 
•V»rewcry. ronn»vti;»l with (ViriH-ll 1'mveri.tly, TIiIh 
wiw Iti^ iMcordiuioi> will) the late a«< ol tlw l<eirbJaiiire 
PKMrhlinf for tba aalabllahmaat ol thli tMicge ol 
Fanttiy. 

Tba world'* nrodnctol labaaco laaatiiuntetl at alH>ut 

I. lHNi.diiO.oilO iKwnda. tratnad at abont «!>'.mi.Uj<i.ihhi. 1 1( 
iliLs thn Hesiern hrinlaplwra raiaea about ii.vi.ihnmhhi 
ponudM, titir (liiite.1 StnteTt eontriV>utint; 4H:<.lHN>.lMNk 
priUnilA, iiikil CiiiN*. wleiw tolineeo iv the wld«'»t koovtn 
ftlni lllo«t hitfltiv »^Te*>nie*l. onlv I»fO(|ileill(; ir,'.ll»l*i.lMI*> 

II. 1111, N Kiii..| - ni'^i Hbiiut .'ilili.flllll.lNIO pom , r|„ 
l'.i"t Imli-- |i< pouudii : Australiii. iijiHo ihm 
ILjumlr, ,.i:.l .\fri ;i not eiiouicb to beeounted. By tlie 
ii^lditioi. ff '1 ir II'--.. lerrkt.iriiw the ITnited Nlati.^ will 
inen-ime !n r (.r -In. l bv (.'illxa, liS.IKIO.tKX) |muiidii; Puerto 
Kieo. »..fini,i.».n ii,iiinii»\ and the I'hilipptio.k. 4,viaN).iNa) 
fMiuii.U, wlueh will irive una total o( o;i:^,>* » i.i »n i.. .uu.Im. 
ilf til.. ,*itnte* tn theritioli. Kentuekv ien ! - wj:ii .il>f>i)t 
|I«3.UI)D.(IUU uonnda. which la far lu eioew uf aiiy uilier 
Stale, Nattli OaralkiAaotakic nnl witb oalv uumsm 
pauada, and VititlBiB nercwllh K4IM,nD panada. 

WiHiun ftlanton Sloc-am- r.f !Vi.r.i-i Kny« that the fin-t 
;.i-.ll.l.h..Ad..d j^ih iiHi t.-, . iil..-r 111 i;iir..|e. or At]ier|.-j». 
w*i>. liln.le t>y Siiiiii:. I Sl.i.-iiih. wl 1. i.ii- l*,ro t!i Hi- ti- 

cii.ui.l. R. 1. !i. iii-.i ill.-: in i'ii..-iii-k.-i ii: i-^n. 
In IKlii. .Mr. XV ■<li>-.iiii Ml-.-. S-iiLiii.-l Si h:, ss.^s in 

lllel»lei.( \Vit::il. :.l.il tli.T.- iiiv.--|l.-; ui:i.-iii:ie to 
1 11 -A I..- h.-,-\r.l Null- . ^^ liH-h up '.hat tin..' .-r.- iiij..l.- i,\ 
ll-;:i.l. Til." lil.-:i i-.»'l..- t.. ;inu 1 l.ul I.ll.v .'l.l.'li II, .-l", 

w.Te ai-tule by wiutiiiif; i% lUo. wire on tike heiui and 
fkL«tenlik)£ it to the jtrjfft .i( the |iin, iiklffht Ite iiiaile ilk 
Au liojirovk^t niiuiiker oik ii i>rtijiMple ^iinkUr to thiil of 
hi.. ri»tl-liiAkllii! itmehine. It tieik Iniii .^uue tiuie to 
devel.ip Hti'l |»«'r(.'«'t tlilh l.leu. and tliially heidiut hiikk- 
..elf ill Ii riiotii and r^-liiMitied there for ei^lkl ilavn, »ee- 
ili£ liu tkiie and hik^ iiii; hill nietiU |Mt--4kked in to hint iit 
tbeexnirutioti of «-hich period he wnx iible to iir<^M*lAtiik 
hi* laak roiuiilet.-d. That wnji in Itvil. Tlie li.venii.iii 
pajiaod (ItkAlly to tint eoneorn now known .-%ji the .-\tiieri- 
(*An Vin ('.iiiipAiiy, for wloeli Mr SI.H^iitii hIho invented, 
hilbh^plentiy. A luuehlne to ..et the pllki. Ill pnfier... Mr. 
W. '^ SliK'Otn'i. otwiervi^f i-'Ht- w.-f-.. i';\;t-'il mil by an 
--'Ti- 1- iiti I'll... i,,ilij-Lt-,| iu I'tie Hull iv f,--w ,L-iv:. Jk^'o. 

Mx- BurtoD, li.ili.kiiApiilii*. Ink.- ti.,, iini-.-ltt..^ in liitt 
llonie. Ui,.- IS .-k .'li.i'i; \riii,-!t uik* leit li.s-i, w.kunij in 
thre* yenr- no t -,\ i.i-iiiil.~. but wl,l.-h hik> rtm nil the 
tini.'. It 1.. wo.iu.i ik> n irii.f.. reli.^i.l" iir"nev thkin 
Any tlitiii; hikumii. It ukuy le' mihI to be w..inMt up l.v 
the »*\nt hy stMiii. In thkv inveiktii.n tli*. axiouk ..( hi-ikt 
expitn.lttkk; and eold c-^kiktracliiik; Ik the lnuin. The 
rioek ia wound by elianifee in the tetn|keralure, the 
nrjnei{Mil forcM! beiiii; in Ihe day and nii^kl dilTerenr'e*. 
Mr. Itnrtoik fount] tbut there i% an averiu^ ilifferenee 
of 20 ileifreea in the tetufMiraturo of the ni|rht and the 
klAV- The i1*y, o( eoiine. ti. the Wiknner. The heat of 
Ibe day ex pan.b. the atntonphen* and the lower leiii- 
peratura ol tha nUrht eontr*k-t« it Thia In how Mr. 
Burton atiplied Ibe force to JiIm elock^an ordinary old 
ulyle eloek— UHin^ a weiijhc : i Juuide o( hia hoii.-e he 
ikikki a tin tiirik. 10 feet hi|ch and 9 Ludiea in diatneter. 
It i» air-ti^it. Kroiu it a tube niPH into the relUr 
Thia tube Jaad* to a oyltndrieal rtHMT-rnir -^hieh r.. 
calva* tha air (ram tha tank. In - iiis r.x. rv..ir t n. re i- 
a ptcton, wboca rod inotnaa with a nkt.-h.'t iMtxeen the 
i!ihain on wbleb ttw ratchet d^peiida. The heat u( the 
nun expands tliealioo>.p>iere In the exterior tank, thoa 
foreioK any eioeat into the rrvervoir iieix. Ihe oloek. 
I>urini; eitwiudea llic pMoa riaea. In tba night tiaaa 
thenmtraetHNiortliaatolathaeiterior lank radaee* 
tlie air in tlie i iaa iw ilr. and the piaton lowcrm llawlf. 
Thk' ritti^Ii.tt. arranireineut wiitda the clock.— Indtanapo- 
lla .N-w, 

Ohamieal Natare of the Puplaef Caaaiua.— Zciginundy 
i.\nimleik'. ha* luade au iuTeatl^tion to aiicertain the 
eheukiral uatufv of the pnrpla of Caaaiua. iCxpohuuinta 
ahowed that praeipitata* eantaining mora tban 40 p«r 
cent, of void dIaaolTa In uinMala, bat to eloadjr solu- 
tluD* which aoon defwalt part of tba ooM. Predpl- 
lalea richer In tin diaaolTe to almoat clear •duttuini. 
which uiay Iw ljulled and kaut for'uoolb* without 
alieration. A tuixture of 300 cobia eantinwlera of p>l.l 
ehloride aolution. eoutaiolnf t grammca of goUl per 
liter, '.!'K> rutiie eriitiiiK-trra of BlaurwMii ehlonda, COD- 
tuii»ui{ a Kruijitiina ol tin tier titar, and 4 liter* ol water 
witb a •liyht axoaa* of O]r«l|ioehli>rle add was maile 
After thrtadaya tha puipia had depoaltad and left a 
lolalloii IMa trout roM and Ito. Tno praeipitate. ader 
well wa»htog and IgnttlBtt. aowaliwd 40-aper cent, of 
fTJlil and Wtt par eeot. a( itanaie otMa. The dry pre 
eipitute waa iniolnbla In Ittnas and dilnta alkalii^a, hut 
when moiat, it diaaolrad in water in tha praaenoe ot 
aiuall quantille* of acid> or alkaliM, thouah It waa iii- 
oolnble In ni rtnur alk alie*. Traee* of aikaliea were tuf- 
fleleol toelr>'<-I teihtliou. Halt* and aiaea* of alkaliee 
andacid> precipitated tlw potnla frtMO tbla aolntioD. 
The piinile did not luuoi throusn the membrane of a 
.llAly^er. I'.itloi.lAl k-tAiiiiie neid wn* prepnn'd tiy waah- 
toi.' The preripltnte wlkleh h.rttiN in very dilute f.tAnnie 
rhloriilM Kohitlun^ Till' .mIIoI.I i.how..<'l prnetlcAlIy Ihe 
Htiliie hohitioii pheti'.iliietiii aa the purple .if I'AMlu^ 
Hy prer-ipilutini; niLxlureM of snilut i..ti« of eolloi.lal 
!.laiitiie arid iitid i^olloikUd coUl with .lllikle nci.U or Kalta 
!iolliti.ill5. »iiti5lnneer( .vi-ri- .ibtailii'd o( the Btiriif r.,l,,r 
AH the (jold iwkhiti.ui - ri-.l vi, .[<■[ , nnd bhic;. an-t p. i^^. s.- 
lit$f all the profk*'rt;.-s ■ ,f ih.- pi i rph., Purple , ,£ i ..s.i i. 
m ttiuk r,. U. -.--.^..til.-ii. .ikVi. til.- -.il-||.,r. .-o- Ik laiiru;, 

.1- i-i.li .1.1 .1 t"il-l -iii-I ni|..l .I.M Iki- il I'll., c-ilil 

.,n|iiir.-» |.. (>r.il-rH i.( i|i--.,l\,i.k; III III-, I. t ,p,:ii;li r|,M 

pr.-.- ..r 111.' -■liiiiii-' ... ill k»li,i-'i 1.. -.1 111].- ,11 I: 

' .V iiiixt-.ir'-' k/f I- -:>liijii.li. iliik>- ';.i-:iikM- U.I. Ik --h.-in i.'ikl iuil. 
1 vidual ; the (iroperliea kil uue iKidy will be bidden by 
Itlw iwavattiw at Mm oitlMr.'<-Bniiniialar Unnhr. 



aEl.i:t:TKii F(>iiuri..i-:. 

Hrtlmatlon of Oakiiua Oatbida. — For the approllia' 

ate eailinatloo of cnlohini earliidr. the liit.-niiitiuaalcr 
PharujaceotiBcl»erti«ueraluiizeIt;errreoiikiurnd.'« tbefol> 
luwiiii; (knM'eea : 

"Fill a fiVO graiume a,wk with dintiil.-it water and 
weicii. Tlieti Throw in 1 itraniiin' .d ejirtikde aii.l i-Ik»e 
with a cork. IbrouKh whii'ii a Nhorr h;l.-%>^' pi]>*' k*< tlx.^t. 
The iflasa tuW of an ey.- .It-ikpiKT iniiy t.^ riiipl.iy^l 
with iidvaiit.»fc:»\ the l*.>liit reikL'tn.-t: mli. 1 1 i ,,,l.-ri..r ..( 
the Ixkttte. The pnrjwk„i..of the | , r. . ., ,, i ,, ,n,i-> ii ea.-iire 
is to prevetkt that |M.rteouH .if in-, ^-.-il- i mii ■ ai l ii 1.- are 
lifted nil 1... III.- eiirrrii^ .^f k-'ii'. j[i-.1 ar. luu^ .^11 --rte.J l.k 
pa-Hruul f lir.jUK'l' tlie k-'ia.-i tab,- 

" Ti.e ILk-.k l:iiiN |iri*i.jkr.xi in iijiiu.-.i-nti-h' tiinn-il ii%-i'r 
an.l pUii^.'ii ill Ik \t-^-. l .-.iiilikanii,.' war.-r, K.-.-j. ilie 
(thi»a tub.., <-[-i^i.l kki-.ti;li.i hi.if.ir «-- r..i a.- i-ln^k llie 
Mkrfltee i-I tJ-.- will. I .\f!.-l Uie k;.'lberHtlOU of ||IU i«Uu- 

i>ir>i.l hfi Ml.- ri.^^k .i.ii. ..iwrvliiK the aainaoautioaaad 
oocli otK-kJ'i ill" .lifTerenre in w eight hadiaalMUB 

llUltklier of cubic i'elitiua'1i-r> of piw 

".\ltlloU^'h tlim KU'I la.,: i> la,t I.I.ktll. Illiita'lklty iki'i'-I 
rale, it in perfectly mi ftl,- h i. t m .-nlli iir.\ pfa,-^.-.-. . ,-(a 
tally when it i« aeslr•^! to ooiupure dillervul I'vUiUwrcial 

vari.-tin.." 

Kid Olove Cleaaar.— 

Srtdt wmp 1 oiinc*.. 

Water •.«>»•«••>••■*■•«... ■} 

Oil of lemon ^ draeliiu. 

I'let'ipitatad ebalk, a aonolent qaaatlly- 
I>ii.>olve the map In Ihe water, add the <rfl and maka 

int.. A MfitT (Miite with the chalk. 



Printing Ink Tl 
in umkinic tilai'k pi 
Htine binek I* ill. Ml 
111 Ji.llulXTIir.i kklf h 



elii, 



■J.I.. 



• I" 



,1 
ink 
ikl- II 



rii i; tii..u.-i .'iii|i'm.i.l 
►i.l-l t,. In- linii|ibU.-k. 
Il II J.. ..oiDt'tluie.. ll!.*xl 
i'rii^-i»ll blue uwd ill 
- 'il' I. .tie nil. I iii.likro ilk U-<»*»1 
f>,r UiewktiH" |i.irp..*" Til.--.- f.r other pifpneiiln when 
-r- lori'il iiik^ ur.- r.-.iii]re,l are tiiixeil Willi a ri'^iliolkik 
v<-liii'l.'. tlir- ri-niil' l.i-iii^,' a varietv of pailit. Till., 
v.-tiii-a- i.k iiMLiLy a run. till. iitioli t.f Itnst-i-tl oil. reHhi, 
aii-I iik|i. Till- llr<t t'A-.i t--r:a the ni1hei>ive liuileriul, 
wikkU- I jie Uf4l t u-o ATI' Mli.l to cnu»e the ink to a.ltlere 
kinifoeiiily to the lai-e of thetyi^. : P. <-«««t it oi.niplelrly 
with the Mu.ihei.t rinantlty : to lenve the fno«. of the 
t>'[ie readily and eauitv altarh lUelf lo llie paper, lo 
wash reailily from tlie t > |>e ; anil lo prevent liii a 
lueaKurei the formation of a ''akin" 'in lb*, ink .\ti 
eirms of aunp teoda to give • bad " diatrilmlioii,'' and 
i..in»<'.|uently oDaxMi iBi fT a n l ni . Had hiadani dryliiB, 
ui that the ink "wttm aff* wfaaa tha prtated (ham ai» 

prk^«M.d, 

To prodnee a printloi; Ink ot (toad quality the fol- 
lowlu); |>rDcea« ha* been Rlrcn ; 

Fut 4 4|Uarle( of raw Huiawd oil tuto an Iron |iot of 4 
or 5 Kalian* cniMcity and beat until the ei^.apini; vapor 
will bam. lli uiovc Ihe brat and allow the vaikw lo 
bam nntll a drop of tba oil when cooled can be drawn 
onl Into ftrhigi halt an Inab lonit Then witinrnitli 
I the Aaioa by plaeing the aoeer nu the |iot and atlr 
ukitti fr>.thMtk: Itna iv*k«.d. Thru i:rii«lii;^Uy add • 

p..iiial-.,; I. mi l al that lia..<li->...lve.t 1'', |ioaildt 

of <lry lirowik or tiirp*-iitiike K'aup. in hue htiavintH^ 
'tirriiii: well after eaeli addition. I.ia^tly, replaee on 
the (Ire and briiiK lo a bolL Thia eonniiluln the 
" vaxuiali,'' tu wbienauydaairadeolorttiay be iiu|Mitad 
by erindtaig bilo it bgr aiaani of » paint mill or a (lab 
anil niitUar any anilabla plgBaati 

For Mack the fblbiwing addlHOB tn tha quantity of 
vamiall nlM>\'e prr[-kar.-i1 W IliflOBMBded - 

Ptv)a-..Iaii 11 la- 5 oiuncea 

Mineral lainpbhxrk 4 nouoda. 

Otdlnaiy iaupUaak S|< 

Whan a aniorad ink ia to ba atada^ a mitabla pigmant 
la >«b*titnt«d (or Iba laavWaak and Maa to Uia tow- 
troins fonwila, and wklta aoap br tlw diife«iiland 

article. 

Cofiailn and Venial lafpaotlM ata ■Miiatliltlli aiad 

in tlie makitii: of vantUi lor tha tam kindi at ink.— 

Uru^giala' Circular. 

nra ■sManlahiag Uqoida.— Ona of tha beat agrala 
— neofaably tlw boat— i* agoa annonla, withont any 
addition whatever. We liaaa ptlMiwIir had aipcil- 

enacurlthtbealiBott ni «ntHaiii nn i ti r III ttih witntannr 
in tbla direction. In ooa laaanai, whtta to had 
orlginalad, piobabljr (nm n iantaiiiiiai Ib mn h wthiii 
IB A pHa aantahikMt lamnl Maa ar «H«n (atd. aad 
tba totarioror wbleh waa aloMita aoHd hadf of Hira 
ooal. a half ffallno of anmooia oompletely ainotlwreil 
the Are In another, wbl«b oeeurrcil at SaretMiy, 
Pranee. tlie vAiH-in, of a tank cootalnine Vi tiallon* of 
t:ii,»ollii cauffht lire In Ihe linen room of a laiiiiklry. Tlw 
room waa iikntantly a iua><« of living Oaiiwe. but a icalloo 
and a half of amiuoula water thrown into it complete- 
ly, and aluwd imuwdlaldy, extiugolahed the Hrr. Tlw 
ammonia wa* iu a gla** demijohii in an a|iolh*«ary 
ahop next diMwIo tlw laundry, and wa* thrown into 
the room by the druKi^at fl.-c an r-Tperinient. .^i coal* 
|il«tely WAH the tire «xtliii;tii.'ti..il ituki workmen wara 
eiiAbleii to enter the room altuost Iwuwdlalely, wbara 
they found the Iran tank of gaaoila intaet. 
>eit iu ofdw aa aa aaliafiililMr aomaa aaifaaola 

acid puL 

The followinn wa* patented in Fnuieso nevpral y.'.^r* 
A>;«k. After numenin* piihlir exhitiii inns of lii.- 111. lilt .' 
of the lnjiitd to enbdue fire. Hake »ix Mttuiiom,, ii» 

folloWK - 

1. .\iuuion!auicihlBrlda 

Water 

2. .\luiii. ."aleined luiil powilereil 
Water 

IS. Ainmonluiu mlpbala powdered. 
Water •• ,•««**■,•»•-- 

4. Sodium ohiarida 

W aler *......•. ... .. 

5. Sodium earbonata 
Wnier 

« I.i<pii«l WAterKht** ., 



SHI pnrta. 

SD.mi '• 
SVi " 
. pyiiiyi '• 

S.IH10 •• 

r..tiim " 

■Z.ift •• 
.41). (am •• 

S'ld " 

. .'i.ixio •• 
. -l.iViJ •■ 

V1i\ tl a' .,>hit)..ni' III the oriler nAiiied. All. I to the 
liv: 11 re. .. hiU' St ill vellow niid tiirlklil nd.l '.11 UOO |Mrt.. 
.-f .k,i'.T. l..'! -lunil. anil -..l.. n -I..- i-i. :-i|i.r.,i.- .'u.. 
-.•r.l.-ii. ileuoiil th.'i-l.ar li-iniil i-il.i inn- Mm- j;!-.-' 
Icoatainem, each huliliut; from three pint., to m bail 
Igallan.— HalioiMil Ufuggiat. 
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APIMlUVBl) LIUHT.SINU PRilTBCTIOS. 

AMortTiMtiMon tiM HMorto aad Modm Ught- 

ninv Rod and \t» Uallr iMorrmt Applhiatiao. 

Hv NKVII- MoNKfU.. IIi;rKJ.\H. 

!'(t «Mi .\ K .\ r -iiiinnj; nnt*"!) n:i_. ii» In iiiiivont hl'*torv 
liy whL'tl t.'l.' mil. lis iti. II iiiMii> lii-i-.!. unj 

lij.r.ii nhii li Iiiri.rr - vi iir. .Hf. r»niril»-cl h- il^-tifiiili-nt, 
lii.iy (..' iii.'iil.(.iif 1 ^li- liniNli iliHc!inn:'M"r Cln? 
i«lii'-ti iiii|>.-nrfil ;it III.' hj>^rir 'ii*^ iif t 'rf*-.ir (. ;inTiy 
w ti.Ti ri:i In-' iiiiri'U ujh Jifr.**i-n thitiM-.-xri'l incij. The 
liitrht. ihotiiiti lilm'^ « iL^ viviiliy utrrAkril with tt^ht- 
nine lliL*Iic!«, n(x^>niiiiiiii' i] liv vrihil nn<i r*in nf ti>rTifii- 
v»i.|rni*o. A h.^lt V..1.H .t'l iw.-: th*' riun MinRkfil wArrlor>, 
wlu», UiunsriiJiT 1' .iHi d iip.iii thi'tr »(w»n« imrtl iinUvr- 
iriiiri *ii:-'rs"li'<l I Iim it .■nr|[;f>4 

arrl, 'f'h.. s,,l:'...r- ,.t -•, miIimi, 

-• i.r i.lH.li- In rli.. M.i.-t i'M.!.niUil 

\ 1.111..-4I hv Dti'- 111:11. f..^t.vi ii.ti. and 
Htil.- ..hir-li fi.ll.mH^l u rh Krvitlv 



^.%[ *iir| 

ntiil llji ini plMriy ■ -I li 
(■iirrvlUji till' wN-ii. 

i.iil.rH.1 liitn till- 1» 



Ini 



MltiiuUit»-'( vii^ttr 'rill!* ri--' nl, i|i>ili' ililciilv iv 
rntt- 1 'i>' writin^'H il.-rr.piiv <t( th-- trri-iil nii.^-i- .if 
kiim^- "ill IV' ■►iici- U- iv(i[ir<-i iil.'il tiv til"'-*' » 1k> liixvp 
<NhM'rv<N.i ilK- tirtiflit hiur plum^ iujlit ktN'Alitinit 
(r»iii tiu» tua»t top* of vtrtM'i* whi'ii »ilbj<»rt to tht* in- 
iltii-tivi* I'fTrrt nf an *'tfi'trlriill_v r)u»r>;«'ii rloiiij 

(►vriiijj to thi* frtHfiit'iit Hn'»irr»'i't Mi*fftll.-*tloii of light- 
ning rnii<lai>tont <>i« our iiio4l*'rh buiUtmifv. mnj wtUr- 
»I»r«'n<i igitomiio.' uliioui; ttio«if HngiiiriHl iij t»re<rliii|; 
^Mlvit !>* Inrgflv of lAiiH iiiilurtiv^ fITHrf iliHt tlii» arii 
elf t^.'a1^_ i;rH|ihlrnlIv illii«lrntiur a fuluimriitively itiiu- 
nliciMMiH'iion. n-i<ir)y ntaranit^l 11^ iilwtini'l. aiitl ifi'ii 
rrallv nii<«aiii]<*r»tfxMi by lh<> ikun-t4M;hli»0Mi iituti^iit. It 
wooul, u uiatirra ntjum lo-day, bo a difflcnlt ta>k in 
brinK to the pofiiilnr mind any dffvier in th* putir* 
«<|iiipntM>t n( (tlrotrlcal aexno* whieb to rvawrdnl with 
ttrvarvr iik«>r>*l<'l*<>> nnd dMnilt tliaa tha old llffbloliMC 
riKt. It if. to tw rfvrviwd that In tlian ttajr* of praett- 
ent vUvlrioal mipDwrialc. • wicim eiiaol in tiny 
liiMUiliu^ whii'li inn)' tj« (,'ivrn lollie terni. a drvici* 
■itould «ii!.t nud III* lutiiunieljr aiwicjaMd whiab in any 
way t«ii(l« to lielillle tba Ui^ity and pnrlMiun of ila 
■tvisti boring sial«r nppUanen. Oaring the many de- 
oailo al wrTim and oonoant npamtx 10 the elcmrnla 
of Tarioiu ttlijnaa, tlib liiatorie apoaratnx hiu luHiaimd 
m reputation of eonwiaiil* oharaewr, if wo may m trnu 
It, poanaariua; aa It aoM at tba pra w iit iliiio. aa iiwnv 
•MMlotl lo aiMKlrain, pMliaiM, as It has 10 advocatv. 

OmdlMtiin wn Iookm upon by many as a wHinw of 
dHlgar. tbay boMiotr thai the pmcuov of a inrtalll<' 
■OdaopnmiliWMljr hnated cohaiicc* i-lrrtrical atlrae- 
tfaM, dmwliiff bolta rnm Ibe elua.S wliirli it is •rldon 
■BpaiMeof uuryioR nr lafaly rauducliuK to eanh whan 
■tnuk. Altbontrb iba trid candiMiw <rf FVankltai, bnt 
, anrmct in appllcatlao. canfnilr bunhtad 
I Iba boildlnit to whMh H ««• attagkfd, mcmIm- 
Biir, or w» nuiy. narbap*, Mnr ftw|OMrtlr< HOtd to 
afford pfnimllofl when MnHdrf •tluk kfm Hahtnbuc 
bnlt. It nwy b« MtTHy aMMtMl that tboanDdi oTband- 
Iniri beta sltcMljr iMlMfd flwiu dMnolitloo and 

tlir dwvii«r« neoimlaoilj' ■reKetni tim»i',;)t tin- t-tym 

vuuuliuu:; aiTtiOB of the md rod dependeal uiwn Ihi; 
CBM ut utmtiis pleelriul indlietiOa, TUM MactTieal 
nhcauiue-Duti, but iiu|wrfectly aMMpMM tf Iba oU 
InMDIor iihjlaK>i>b<!r. yearly OMIaad nfci tod lO ablrld 




inc by inoiintlnK it upon class liisn(»tor*v ovi*rfo|.pliiir 
■mb« and ehinin<.y< for the purpow* of rropiviiie h 
Hllhtiilnir otr<ik« »lK>uld an «l«etrieal eloud <'imi<! dui 
IHRMialy near, iiiid of ufferiuK it a nwUtllit' palli lo 
aarth, vbicli tt nh'vtild follow In prvfereticf* to tliat 
irffend bjr tlia laalcTliil of tin- baildins. 

Tba aorreet and trup r<Kl >houl.l not Im. cn>rtod to 
actually rrcHvr. a li»;btnin^ ^troki., but to prpV4.nt any 
Aa<h from titkini; plttri. by a qiiU't, *H|i)alixliitc i«i":l^'i. 
TttlK r<Ki. for TtiAMH.* wbt'i-lt will Uf itiH.1*. I'irar pr.-.. 
pi.tly. ..lifiiiM (.buflrjilU' I*., ai'iill*'.! wftbi.nt jtii-.ita 



t..r. ot ;i 

lllUili* t ' t 
hlNHItHI^'. 

K'.iunii 
ri'n'lt'r.''l 



niiit, 

ii( rl, 
tr..l 7 



•.vl..('h 

11,.: Ill, 
.■lT"i-i 



i 1 ' 



ii:.-liuii 

ITIU '11 



11 

il.' ill ifi- 

-.1 "ll.iru- il 

I tl.c ivrl'l 



'I 



t:ii- 
I'biii 
lo .-..nr" 
III 01 I 

llotlirli 



l..-( t.|ii .11, mi'l .'wry I'tr.jrl 'liotild br 

iMt ii 111 ^ I r^nii.-i. t >.ill: II I- ntoCIliK. 

I 111.1-— - ..f iii-l -il I'll 'h- IriiliJiiig. The 
'A-T.' Ill ^' "..1 i-'iiilai't wit;i thi'ir »|iwin», 
■fiiiiillv 'I'l.'liii'iiv.' i>v til.' d' >wi.p<tnr of 
1:1 i"iii':i'.llv iill'.Wi^l i."f It rji..>.t viviil (tiow 
' lliii'l in tl.r I-. nil i.( pliilii.- iif llirlit. 11.-11- 

in .11 V 111 Til.' I'll iH'l- iwi.l .', .lii-l r liTilij; H 

- ik'liliii-ik'l'' 1.'. iH'ii ^llu^(tb^f^l.t.ci^4ltyU^^ 
III' f..iii.i'i- plil|ii.«.pli.'r, Tbi* oorrwt eoo- 
tli.' <:|.| n.:! .'-I'l'imJ without iniiTila- 
liijt.'rr.iijt tiM-:irii'att.>iis. and ret tin? 
LtillirrH ;iir;.'t';v I'l tin- ti'-il I'l .ti'.Ii.nin<Ni 
I' .'f till' Ilj..r.iiii^.tj[y .k['|iri.vi»d alul 
ri.'ii'-lrurli.Hi by tntt U-iUiUig rlwilrl- 
l..'t iiH llr*t tftki* lip ikiid Himl>7.i> 



iilU 



■ fll 



'-t i'ii 'if iii.iii--iii:.n an. I iIli.i.'tiMi ja»t why thi. 

f ili^i'ui .iiii^- Ki- il-ilh-'ii tml^t Ijf niiidf hi urder 

111 '> I'll ' l.-.-I-M'llI I.IU. 

■r I' I ■link'- ri pi p'll.l- lljV.r.1 ii„T\'. iMl. till' fllil^' 

11 of ^lntic fli'i'triL'oi iniluiiti.iii, u in ii»'-'jrabt<' lo 



1; I to 1 III' bottom of thiii^;* an.l intriMltiii. tbi: iniittiv 
^Tiiphmiilly. illuitratinif prai-tiral npiiiiratim for t)i« 
piirp.ii.fl. And ii»*>.-rit>lii»f ji.'tual workiiii; fiCH^nmi'iitH 
lii. I.if IP. |-wi*«iiiJ.'. .l.'iiH.iifctrHtlin; i.ti'i» tiy ^trp tbi* lil- 
diii'llv.. iiiflii.'ii.'.' .,f i.|.-rtrii':ill> I'lmlKfl I.H.*II«.h .ivi-r 
l>^itif.. in a llt'Ulr^il Nint... .\li IliMikUt^l lio4i>' L'harf.'T.d 
Willi «illl»r kind of <'lrilricity, llmt is. rilhiT ixnilivf! 
or fi4^i;ntlv<*, ncln ui*..ii a iiciarby luiutrul IxKly by at 
trm^tinz Iht* opiwiMic i-Uvirieity iind rrpdliug tba Uka. 
Tiiii il nl.11> tru.. Ill iiiagnatliM. md 
Hiraii'il by >-i|>.rliiiKiiiiug «)tb " 
iHinh an.l M>iitli (Mjimi, 

A iirntriil ixxly inay ba ImiltMl upon as a naa aoa- 
taliiiiii; iM-itb positi^-n and nr|EatiVB elartiicitT, bat In a 
WMnbhiwI •liitf. with no figna of aithar axistlnir, TbI* 
■lata of alTuirK may In' nmiMmd wiUi a slalil* rhriiii. 
eiil Imly— witrvr. Ii>i ua ny— whidi noMlns passira 
until dUtiirUxi by (he ptopfr loflaance. arhra it ytsMs 
l(v«n>t i:i>ii iiiid hydpOKHi M*. For the Intndnetorjr 
vepfinu'ii'iition ot alatie iiMaetioii. iUastratMl froiu a 
vorkitie <• ipniiiM-nl. the render Is rcfrmd lo Pii;. L 
Here we liavr at A IIm* posillTA rUwIrndu of an rkar. 
titeal inaidifni' inount«l anon an Insalatinc enlnmn. 
Tb* ntntal rviiii.i. r. II at the liabl to also oaterHllv 1 
ulaied by nil- >ii~ -i h iilasa couiim 
with a «oapl<< ol 
pllh " 



tad nar 
rmiiaaa 



iilasa coIiiiM aad to pruvnitii 
pricht wiiw, as abewa, earrybiK 
al twm Mu tt MaMaaad itiiea 



thniad. Th4* i.k<.trirsl iitarhino miiid b«i itiadr to fnr- 
ni..h i.ei.'.^ti*.' .'[..crrii-iiy fnsteail of tli« posltlvs. and 
Ibe pli..iii'iii.'u<iii "f iiiducMoii would be eqnal In effect, 
but the induced cliarKe would, ol eourse, be opposite 
in sipu 
For « 



trlHty, ami try it* elTect on the bail at lb.- 
ball will now be attrart.'.l aii l ball at Ui 
be repeJied. This nhuwN in a vrry pon.'li 



li'fi 

■ rlul 



Til. 



that tiM! Rrapbie repnaeuLatiuu iu the itrawma i» 




rm. L-INDUaiNO A OHABUB IKTO MKOTRAI. 
CYLIifDKIL 



lake IKisitlv.' i'li'.*trlrlty n* th.- li.iliir'.iii? kinil. iii..rely 
fur the Bake of clHarue««i and iinifortiiilly. Keferriiiit 
once more to Ihe fiioire. we «ee Ihe cliar^fv* or kind* of 
elect ririly reprwelileil reiip«K-live|y by the (lOfiitive and 
neffatire sigiu. I'lioli appruactiiuK Oh* neutral cylin- 
der. Ii. witli the iMieiiirely cbartred knob, ..4, of th«'| 
elerlrieal machine the eoiDfiouud of eiertricitien i» do 
eompowd, DSflatiTe aieelrieity boiof attfaetad at tbe 

left neit tb* HaoUoc ^ 

peltod to tbe right 



II. DSflatlTe aiw9irielty imaf attneiad at tne I tfleltlsf wUI nc 
*b» m o M oa tm * paigMfa ANMcllrMaiin>IUM»MlMtiiH 



end* of the c> lliiilrr«. the neiciiiivr Im-Iiik aUrsn*,l b 
far as possible lo live left and tbe po«itiire re|ie|UI m 
far as possible to tbe riitht. Tests with pith hsllr st 
tike center of the cylinder will slww only the feelilm 
«[l{usof sleetricity, if any effect ran Im* prinlnceil alsit 
11 now. while the pith balls an. swin^tntf nut^ IhekMJk 
n( the elMthntl machine is lunrn.l away, the tree riio. 
tftelttof will mnBhtaeaad tbe baito wtu tall aad ti- 
lat.wMjgttiJaab 




Li 





s^l. »ieiM#t «*••(••»■ Ml awipir >t»fl> 




Pia. >.-lf«ODCIK» A CHARaB l«TO 
lirSOLATBD CTUETDBa. 

illiifctratirm rp-iirfM-iitH tM* *<XfKt- of affmr* with th*^ 
J. nil tkAli* iiiicim; ittit ffiitit tliH ♦■ii't* of tht* i"ylin>ii'r 
AtMi HfTonllr t{ iiH rvtuiy luftins for It^lidjf tl>H klri4 of 
•*li>ctru-ity Ht i-it}k«r «U(1. wbich is duur by A|'|in>m-hifif{ 
lh« IiiiIIh Hit!) «*Xf!tte<l ttviliug was utu k^hm n^l rv- 
xiwxTtivrly. Whvii HL'alini; wmx \m rubbed wtth dry 
flaiiurl. it pxhibiu nr(*atii'p Htvtrirltr, aixl if brvuirht 
iirar Chtt pith ball at the left of thv cyliiKler. tbe ball 



will b» rmUvd by lU «boivlii«ttMt it to «tawH«d wttb 



FU. a-IKOCOIMU A CUABttK IHTU OVUSDEB 
CUMHIOTBD WITH BABTU, 

and aicHin establish induction. It the rMaoteod «( 
ttie i-ytiiider is fnnneeteil with the earth bymussf 
a cliaiii. the pnaitlTe eleelrielty will be repeUsd slill 
farther fmin the knob of tlie electrical inaclilni'. Ilisi 
h. tbraneh Ihe chain lulu tbe evtb. Tlte neist:" 
elcrtrieity will remain, howerer. being attracted sail 
tKMind in posltlou by the charge of opposits kloil 00 
the machine. 
If. under the eitolinc aiicaiaitaoofa, (he kaeb silks 
ilDalihiMgb»«anQMMrtlM«Bd«ltfat« 
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Pia. i.-BPARKH PROr)t'C|.:ii BV 
I'l'I'KK < VLl.M)Elt 



fV-PI,AME9 PROnrCKT) HY H.il l ' 
UiWKR CYLINDEK WITH I'Ol.VTS 



sealiu^t wax Isbniasbtneartbe ball at the ri«bl, the | tlie attrw-tlon between the two electrieitiss wUI b* tte 
liall will be attracted, showing that the ball has anlikr (Kiwirful for ih.- lnt..r\>nili|t ..frata r.r neparsting Sir. 
lrrlri«itrft«ai tlie«iMlla|( wax. nainelr. pnsitirc am) a ilKriiptltv >piirk or -crirs of Hparks '*^f^ 

~ " * """ ' ■" until the unlike electrieilies liaee ouinbined laa » 

Imt OS uow b^ttttmc* 



To eairy tbe noef eUll liartlKr. we inay rab a irlaas 1 
rod iKkb a iif ami; Ika* ftodmia^ pgriUva W| 
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elOMlir & •baiwad oioad. and >c|irw>«n« iii<ire MrfMlly > 
bod)ron«anh.mab «i*»biilMine. In F^k 1 «<■ Iisvf. 
ilMMad of tb* knob of th* •lectrieal luacbiur, a hqb 



I aMtalayUwfarraHioblloK a dond, Mmrenlrotir 

M will) the IMNttlW «ua ot a uoirerfal. cod 

MMMI)r«ic4t«d eleetrlMl luaebirir, capable of giyiag an 
•MlUiio laeb timrk in air. Buliiw wv hani « hikxhmI 
•ylladcr to rooBlw th* indasad alaetnetty, wbleh w« 
wlllMuiteto IwUm lNiiUia» Ttaii tomr «rltaida 



We can now urait (OMtoaUy imfcnt tban iiMrka Inm 

•trikintr between tbeee !«» Dodlea hy atueltlnit tu the 

lowtfr eylind^r a fair iliaq) luetal poiiita. dinwtly otm- 
nccUd with thu cylfndrr. When thiN im dutjr. and 
ttui opper cylinder d^MwiuU ji^m wiibiu tbc daiiirer 
nuifte, th«n» wilt Im no vityleut dliiraptlvc»parkx, but a 
quiet, blub)t nlnw mIU Ije fN*«n at the point tip* which 
wUI neolraliM lu a lew MCMtde (he (taiucefoue ebarem 
M tampUUIt aa If itaa •ImrialilM IimI mhad taaMbir 




Fio. ». -ACTION OF INSULATED LIUHTNlNa K01>. 



la aeen drat ioMilated OD a glam ttand, witli tta oeutral 
•laetrioitjr «Im«IBIIIW(1 Into pleotricUim of ODplMU* 
aim. preeMjr ailB tbe (a» uf ilie flnt •sptriiiitBl. 
Tb« oegatiir* uMMMf tt altniHcd bjr tb* pdtltiw 
eliArite of tbn pnieoded eload abmra, and tha podtbra 
electricity n nrpelladM faraa poaiibbiOD theotlMr aid*. 
Tht* relation liH a ewi eW H g ef i ii if l»»oiiii and thoMi in 
the initial experiment i* nnnoiibtediy apparent. I.et 
u» uow cooifcect the ontier *lde of tlii« cylinder with 
lilt. t:r«junil and allow tlw positive cJiarfte to be «ill 
f.krt li 'T rrii.-l]i..l, ili»t in iliH'iiKito! Into the earth Thl« 
1-- iJln..tr;iioii in KiiT. wlifft. the neffatlTe etectr|p:i1y 

r. i^riiK AUprL'iUB. Wt* ijuw- Uavr- the Httllle (KjWeffiii at- 
:r:K lli>n bctweeti 'Air . i/liiirL-"-, whi-h iii.w t>e 

j.r.»\ tni by allowi[i>^ th-- :'|. i .1 .1 lii.iicr .Ic- [■■■in] iiclil 

UiaruptWe eparkii pau. ru iiliiKtr.kitii m V:^. i. Tiitn 



Id the form of violent <U«h«a. Tbla equalisiiig ii lllnii- 
tratad Id Flie. t. Why do thapatitMMttbaiit may Im> 
tiM qoeation. It require* bat kWonl fo exploiuitinn. 

Tbe ncKative cbarKe ooUecU at tbe blifbeat pnliitK of 
tha crllDoar in tbe deiueat and most itangrmuit fonu 
a« it M attfaelad by tbeoppaiilc cbarca. Tbe »har|>- 
leblglMin, aoAthenmrpot the atlrart- 
rliMTtricitv i» iiiLiitile to •■•.il 



•ned point* are the 

ing frirpi*. itito whii'h tl 

]«fX in mny quantity, tttrNtiuiciff (^IT ni> rApklly h» il 
r«Mwh<w tbff tiiM, niici raiuplptcly d«^troyinff tlH* tlatj 



t<>iiJtirin by iHMitrAli'iAiion. This neiilralliatiuD 
hII tn* <N-*iiifinrMil wtrh Ihp mixing toKvtlH*r of a 
wijL't-rjf raTf.l ii>iri.?rAl AtMil und a powerful alkali solu- 
tiuii. Eith*-r our' wmv bn takcD a« Ibc |XMtitiv« or 

^ tcrrat jAiuagi?, but if Uit; alkali Mluliun uaJlow^ to 



i 



++++++++++++ 




and ntuf. and deceaoee snulually in deneity aa th* 
Kfouiid la appruavlted. Ttiere it to lie eeen • braib 
iciow at tbe rod tip. tlie well known kIow ot wwiy 
yrnra. 

If tbe elaad appmaelie-' witbiu it* >trikiiii; di*lanM. 

a bull of lif^litoinj? will (toMi, fi«rhii|M a scric* of bolta 
in rapiil KUcr<»«e^i'ii. iiiiti. the two chiirueji are neutral. 
ited, The r«Mi iui\y ri'r.-tvf the i>low, an^l It liuiy not; 

i rlu-r caM*. coiiMil^'rnlile .ii<.rrni'll4»ii iw liahle. The 

yiuw M lhe|mliit. when tile riMKluetor i* effecluMUy 
tUBulutt^, in due t«» ilie elwlrlcity frum ttjeeijrlli, it» 
iihowu by the arrows OD llie irnrjinl |il;»ie. With the 
rcMl perfeetly insulated, tlirre i% no iir.vis' tnr tlic 4ian 
Ki^rnim cliar>;e 011 the n- if- i xt^-pl liv u lltutll of li|[1>t- 
uiui-. If tlie ri.4i is an nl ! I , h i[li a nuiiiher of )n«n- 
Utiir* tniv>:ng, a:iA tlu r.M.t h.v- fi.eii Mjttkeil byadowii- 
(KHir uf ralii, the o4d conductor will do fairly lEood work; 
and if tbefaaMMvaHUaadariMb ■ItmiBKMi— 

necCed to k DUBdUf^ A WtA Wfll OMM Ml^ tlik* 

placc- 

1: iH pirnhnhlv fnnii thU rnlii Ain) V^ka^ iMfliaaliMl 

mKiilatinin el.'.. Unit Ki-^iiklin^ 1 1 | tlM 1>— pWWail 

nn<-t eniri.'ni. Ar the riLElil in liila Oirure I* depicted 
arte: : . f <<f a xanilar lioum*, t^jtueniiin); a hlunt«>il 
n>l v>( [1 I' (in and a break in tile <y>nlinuity of the com 
dui't<»r. iL. •hiinti lit (' Tiiin tji n very coiun*on oon«il- 
tluii of liichtriiiiK nnt,>, ftinl it ik at I'l.en npriareut tllut 
the roil I* (if iHj value 

I.et UK now cundider the oniiiMUlafeil Hytttem anil the 
pmper inndiflcatlolix Ki|{. 7 illuairHIra the aeliou cif 
the direct eonnecteit coiiiiiictor without the huproriul 
nHMlltlcatiuiiH. which will lie dealt with »eparAt*>ly, for 
the sake of »iiupliL'ity and rIejmiiMw. Here we 'lutea 
the Hume Inductive cloud, but witli the reid III direct 
contact with tlic roof. Tiie ilonue-^iUH Induced nefra- 
live chanpa rutthe* to the conductor, a* imiieatcd by 
the armwK, and utreaiiie oir from liie point to tbe 
cJoud, If tbi« >treaiiiliik' ran ko on ftut pi>ou^ tita 
Hieelrleltieii will l>e rllentlv neutridlml. hot if tb» 
chaitrw are too itreat and llie alBiiity between tbMIl 
too kinmc a bolt will |iau; bat to tin rod io Ibii Man, 
Id ptvfereuce 10 tba iMlUni; bwBOH tlw iliiawiin 
action teudu >InM^y to WM tba dMUHIfl to th* 
point of the oondiKlor. 

In order to atill farther (ireveiit am aetwri 4WiM1W 
from taking piaoe. It it iiecwsBary to wodiiy thb liMpI* 
iMtalhUlou by pattlug •eranil eoaidiwtan to MMril 
bnlMlM, <Mh carrykiira nuibw of stlMbad «obm*- 
thma bnuieblDfront in eantact with lh» rM(t»f,mM- 
iog. elc-. and luoanitnir nainanma llMippilMk Willi a 
number uf iili&riM!Dr<l tifu, in limjlW MIIHMIiJail lli Ibli 
nuiubt*r of wjuarc foot 00 tba iO06 tW «lllMia af m 
■troke takbitfpiactan nduMd to a alniiMiB. Tha 
mnh Plata* aboirid b»«r tnitptr, and oTuMfMH m 
poetlont, and ba iMHtd to • dqilh of at leu* M Iwt 
In damp earth. It ii tuggntmi by a naiolwr of aa- 
thoritlca on linhtnlnit pnueeiion that tlw eartb plataa 
be buried under »iu aponta in order tlutt tbe nUn water 
will Miak iSown to the plate* and iiware a (cood KroamL 
\t tha rain doea not eotue up, rery frequently, until 
tlw aiaetrtral deinoiutralioiM have beeuine violent, or 
perhap* Ilia dailMICe wrouffllt. theuTiler rreoininend* 
the placlfirof water ttti4|stitti conneetKl with the phiiiitv 
Initlnthe koalitlesof tiieeniiimi platee. In ihlHiiianner 

rh„ ;.OallMl tr.i;»v ij-e dlUOfWIieit Ut n (treat ih'plli in » 

i.'Vi luitiiire- l»y eilitply Ofte a valve. The •tlncharire 

of the ram epout* i->, of eoune, of crrat ralue, a* tbe 
raiuii between elaattioalatanualaDd to kcap tha noand 
In Rnod ooadlHaa hrpMlHlioa, vnvldcd ao dnui|M 

occur*. 

Ilefore deecrlWnit the IiImI tiinilrm rc-i eqiiipinent 

on the ureal luonunnm at Wa-lnncli.n th- welter 

ll..-liriiittj: 
ti.l. e here. 



in In 

k ite eit^-riinei 
I- w l.i ' e,ire?iil 
j-,l-.il.-e f>.r Ih.'i 
nv.ntnr ,,f tl 
in ,;t luM iiiv 



deeiu* UetiMuihi Kmnklinf ih-.-eni 1 
action of HUlIlcient Krueral interest ti 
^iviii4( the dncripttoii i.<r the faii.nin. 
in tile [ihtloMopher's own wntit. 'I';i< 
r. .11 1 li.^ ■lirecttntm atiil li/er.'iM-.'i. i-.m 
■ 'Ki.- _in«t iin« f.vT til,' i->'|.il»nt1eil 
llglltlllutc rod undeltltood the re.-il arttun ,;i juM iiiven- 

"PlDI-Ai'H.i iin in America, I 

"OeSolMt HI. )" 

• haqnrnt mention in made In the puiilie {tnpeni 
Bampeof the encoew of the riiilodelphU e>r>en- 
■wnta for drawloK tbe eieetrio Ore front cJoiid* l>y 
iiieaiia uf iwlnted rod* of Iron erected «o biKh liullX 
inK«. etc.. It may be agreeable to the nirlatw (<■ lie in- 
foriiml tluit tne aaine exiMrlinent hai* iiticeee<letl in 
Philailelpliia, tboocb uiatic in a difTerent and iwire 
cany iiionDW, wbidi ii a> fnllowH 

" Make a eraall emta of two hicht Biri|ia of cedar, tba 
arm* <» long a* to reach to tbe four comets o( a I 
thlo (Ilk bandken^hlef when eitendaii 1 tie then 
of tbe haodkercbier to tli« exmqnitiaa of the < 



yoii have tlie body of a kite, wbkh, lialaK pnonrly 
occoiDUHxlutcd witli u tail, biap, and *trin|c, will ri** m 
the air lliw tbcee made of paper; trnt. lTif» heinc of 
■Ilk, in fitter to bear the wet and wind u( a ttiuntlar 
fCiMt without tearing. To the iot> of tlie iipriKht ntlefc 
of tbe crew li to Mfliadavery abarp poioteti wire. 
— to a tool •* DMia abo«e tba wood. To tlw end 



I^ltj 



-AflTIOS OP NOS-INSUI.ATKn I.KtHTNINii Ron. 



iriTr* lu lu •atwtaoce Ibe true ooodltloOK eit>tiii« be- 
tween bouse uud clinui. 11^ will be readily eceo. In- 
stead of tbe itniu latino ntanJ aud cciuuectiUff chain, it 
la obriou* that tlie i-yliiiiler eooUl be placed directly 
n(M>n tile (ground, ami that the sjiarkii will pirrrti the 
iuterveiilni: *ir In tiie Rfttile inaiilier, il tile i-liar^reil 
cyliOiIer if Hllnwe.l to .let^ettd wltliltl JtAHlrikiIllf.il*- 

laDce 1' n- 1^ till- i|.iiip*rou» »1ttte of alTaira In neriiiil 
|iractir'- <v li- h n.n-t he elllulnafed. Olid It i* tlll»etitiiin 
" t wbicli cotuilitata* the in^or tbaOMi uf thta ortklc 



run slowly Into the aeid. 1li.> two daoiferoiie l3odie* wlU 
be practically miuiliiUnled. Let us new <>.i,i,ider a 
■mail baildilL^t dim-tiy tunler llie iuililrUve iiilluem-e of 
a eliarireil cloud. Fi^:. hiL» iM'**ri prrpivreil hi briui- 
oat tile artiiMi uf the iluiilUted type of n.u T:ir inn 
iliirti»r m reprewiit-Nl tiere carefully iii.uiut.-.: fr 11 -lu- 
hiitliltnii, aiiil l.irniinHtiui: in h luetiil t:n.i.niS iilj*le 
The lii.n.ii-it;>l -liiih 11; i:-'i| iMchIIv rei.re-enti. the 
liefc'aliw' n,ihn ,>.l . I .''u' . 'Oi l 1- Irawn to illiii-trare the 
fact tlutt tbe electricity in deunent at tlw cliiwuey top 



orttiat»lMkMII*tlMliaitd,l*tobelleda>llk ribbon, 
and vhera tbe aflli and twine Johi. a key luav be foot- 
eaed. Thb fclta ii to lie raiMd when a tlinndcr ipiet 
apiiean to ba eomtnir on, and the |>rr»uu who holiU 
the •trlnit mo»t >tatid within a door or wiininw, .,r 
under Mjiue eovcr. m> that the *llk nbbon may not lie 
wet , and care luiint be taken that tbe iitritiir kUm^ iM.>t 
tiitu'h the friitiL,' ,if the lioor or window, A^m.>i m. 

Ht^y of the tli'iniler i.-lHinin CilitlW over the ki*e, llii- 
|H.i!ijfeil i*irv will draw the electrlct Tire from tlleui, afitl 
the kit.-- uilh all the tmn.-, "ill U- eli-elnlli-d. and tile 

I looM- tlliiin.-nr. ,.f th,- twimiwill .^Imi.l 1 u*. every way. 

I ami he .■,tti;»i-t,',| h>' a;i;irr-ii'-liiii>; linifer. AtKI 
- h. i rl,» oim huKHrlthi- kite ■il-il tviin.' ihnlit 
•■II, :-,.i,i|in-t tile e i.,'lrif lire fr.-e;>. M-iiviir f.nil I hilt it 
i^tre.lnti, nut [.li-iit ifulU frniu lie - key iifi. 1:1 t l^i- a(i]'r> laeli 
of ynur kljil :-kli*- .\t tlli. ke V till 1 1:1 ill. lIl.-,\ III- I'lllit^:,-!; , 
and frnlll the eleiTrie tire tllll.. '^ht/nli.-il ^Iini:- Ira> li.' 
klndie..!. ami all nth, T i li-,-tt-i ;- .'\|ii'r iiin nt" jK'rfi.riii^l, 
which are usually ih-i.i' h> the li.'lit uf .1 nihil. -.1 irl-i^-- 
leloiie or tilhe an-l thereto M:.- Hlinielir-'- ") t tn- 1* Ire I n ■ 
• natter seitli rhar of hirhliiini; e,.ri:ih.-t,- \ .1. mujl 
«trateil I!. I'll i ,% M.I \ ' 



Tlie lii;htlillii [iri.r,e-|.ii. .it the \V,.i-liliii;I iii MnllU- 
in.'i.t .-All now Im' tak.Ti n|. fur ,|i wri| .1 ii .n a' it e,,n- 

ftitiitn. a iiio*.t hleoJ In-hol'it] f ruri-M-r .■...n.iiieh-ri. 

TlM ajwi uf tbe inouuineut ouUMntii ol iuj oluiuiuuui 
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pyrniiiiil. to wtiirli tin* ut1u4ih«^l rieUt linlf inch m|>|ifr 
riMln (•xtt^iMlOijr tli>wii tu till? Iin»<* u[ ibc •lour t*>'ni 
luiijinii, wht>iii*t^ ihfy nrt* twnt inwnrt], iinJ |muik tlm>iii;li 
the imiAiinry In iIh* intrrior o< thi\iiioiiiiiii(<tit. F<»iir 
ol tlitw* ruda ptua down tho four mlffpfl of thi* vtnrie 
work MtJ fnar [ww iU»wn tli* «arfAri'i». The four r«l|ti> 
rmjft are coiih tappinl or eono«<et4«cl At two pUcfs )>y 
utbrr nnl*, which ar«* aUo befit In %D(I }mm tu lUv lr^ 
lerior of tU« inonuuieut TIm? ruriiiiuic •Jiiituiir'* of 
thrm* mudiictorv uii tlm iiutudiT of llie »tuue work b*h 
fori* (hvy are immmhI ta through tlie lu&MMiry in abuut 
sixty fvvl. TIi0m» •joht eonduetors w nil oonuerti'vl 
t4Vfih(*roQ th* oat«iae by a bMvv rod runiiiu(( nrouiul 
thv pyramidinii. nod &re all KO%a plut«*J. There arti 
iH>w two buiulred platinum t{p[>Ml itulattt attaclieJ tu 
thin nei work, uhlch poiui skyward. tMlutf in ihr*'vt 
noiitAct wltti the tuaAuury tbruuuh tbeir uutut^roua 
ilkQiintin^ rtKl-^ We have im>w mixImu lialf iucti irup 
|)«r nKl<!i (laiuiiiir into the interior of the luonumeut 
tbroilicti (he Htoiie work of itA nyrnnudion. I^el u» 
now vev wimt euittieetinn in ni4t|t'> vitti ttie roils of 
theite rod*. Tliey hftr« ultnply W^tt parried ilireet to 
tlu! to[M of fitiir »tout iron cuIuiihim, whieh »ui>|>o<rt tlui 
Mtairwny ani) «>lev-ator. and neeurely <!uuit«t't«0. Th«*« 
iroD enliuiHiA arv in (lie ummI direct ocHitact with the 
nhell of the luuuuiibeut by huadreiln of stAys. beam^, 
and nlatfunnti. The iron eohimnii ran to the very 
fwiuuatioii of the iDoDuiuefit, whtira thtty are bcilted to 
heavy KtuDe work. Karli ooUiinn in now eNmD»eteil to 
a three-iiuarter incii rnp]M*r ironiluccor, whii'h tejuU to 
the bottom of a w«>ll tweoty fe^t below the ilopthitof 
the f<MinilAti4Mk of tbe icreat bhaft. Th^ well rMMUviw 
lh« en|>jwr oondiicton* in •Kvverul feet of wnte*". Into 
whl«h h> placiesi taiid to a depth of Ufteeii feet Th)*i 
protection in without flaw iu theory, and without re- 
pruach in itx behavior during notne of the weveretit 
eleetrieal MtnriUK, eoiuititiitina a inniit mrvri) (4wt, ns it 
dealM with vlectriejil rloudi in an unehail^nfcvd luanni^r, 
protertinic ihe hi«;he*t Ktone edifke in th* wurld, 
Thtire ar^ nuaib«'r>» of other correct liirhtnlnir <^oii- 
diictorv, of eourve, but (be number of correct one« to 
Ibe Dumber ol tlie tueorreet pre»eut« a nd Ntiowiu^. 



A NKW OKVK'K FmK l.iUHTlKli OAS 

Thr liirhlint; of iuteiuive gas tKimem prvmnt* nu- 
laeruuii difQcuIties. Homi'tiiuea tlH* hurn^TB ar«> liot 
very aeemiible. aiHl Kometini^)* it i<* n4*ce8«ary (o auure 
(heir [»reM>rraclun. iu)wlth lncAnil<*f<oent on^. Severml 
nynU*m* havo ulrv>a«ly been devitieiL, but iu practice they 
ar^ far from wrlvlni; the problem. 

M. Ceurd, ait bmpector. f.«imiHicted with th» litfhtinjt 
service of (he citv uf Puri>, ha« derinixl a npeoial ny^ 
(em of li^lttiuft whieh ha.< inttm iu<Mt for a y^r U*t tlie 
intennive latu^Kt iiLfttalled upon Place llAtelnle- Vilte. 
Thi4 system ronRi*tji. in imncipte, in lifnldntc (be burn 
era one aft<ir tho other by ineaus of (Ike explosion of a 
inixturo of icax and air (nat funii^he* a lurtfe volume 
of trail at a hitfh teiu|>erature. and it U the latter pro 
iwny directly xlmt |»ermit*> of elTectinK the lif^htintf. 

Tti« annexed li^ure, fmtu Nature, ntiows tbe 
lii;hter In it'* erilirerr at ! and the <lilT«*r(>nt details at 
3, 3 and 4. At (he nhIo of the gtu barner, ,1. there In a 
tutir, ff, of vuL&ll ilianketer, thia upper extremuy, 6. uf 
which lA near the tip of the burner. At Itji low«<r iian 
thin little tube couiniunieatvn to thtf left with the three- 
way cock, F, thmutch which the burner Is »iit>plied. 
and is sttuati^t bnn4tath the lamp. To the ritflit it 
B-nd* in tlwf interior of a second tube. I), uf WHlerJiauie- 
t4»r. wh^nh l)t open at i(« extreiuttieti, f/ ant! tl, and pro- 
vMed with a (ubulare, J. The tube, if, u providcHl at 
the side with an ajutjue. A*, tiavintr (wo cmAcM-one 
uf them. e. vertical, and the other./, horizontal. Tht» 
ajutape entem the tub«, D. Thn iiifhtinic %* lione very 
eiuily in the following manner ; The thr«e-way ecK*k*. 

is o|tened ext«rnalty, a« shuwn Id No. 1. to as to al- 
low the gas to enter the i^ndult to (he ri^ht. The gat 
♦»*ca|H*H through the tutje. B. at tlie up|jer part, at b, 
and at the three uperluret*, e./. and ft. U|m>ii a flame 
tiT*lne brouK^bt near the Hide. J, lite izas at onea ifctjitAs 
arid Meti* lire to the exphMirc mixture forrarHl at /) by 
the that eseaiMu nt r and thft air that is nrciilal- 
iuK. This wixtnre burns anil produce* a quantllv uf 
fros at a high temperature, whicfi. through the orihce, 
d. lights the burner. t>. at the top of the tube, B. The 
tl|>. h, a/terwar«l llxbt« the principal burner, A, after 
the cock ba» l>e«u bruuf^hl to tlie [Kisition sliown at '.i. 
ThH flUcoe»Muu uf itrnitioui takes place rr^fubirly . 
Wben the distauoe between the upfier extremity uf the 
tube, D, and tlw extremitv of the tub<i, Jl, U too great, 
there way be added at 2* a second ajuta^, as shown 



Uiuote from the frnuitinj{ clause of a patent, "(he ex- 
'elusive ritfhl to make, iim*, and vend the inveutioii 
tbnui^hout the I'liitinl Stales anil the Territories 
thereof " for s«ventcen years. The laikgnatri" ipjotnl Is 
nmhiguou* and deceptive, anil Is rvisi>oiktiible for a wide- 
••pread luliMkpprehentilou a* to the Ikuturi' of the righte 
»ei'ure«l by (be |ia(ent llany |}enM>ht> believe that a 
(Hitentee hu». by virtue of bis pal«ut. the absolute rij;b( 
to make, use. and sell his inveu(k>n ; but that Is not 
the fact. The (Mteiit secures to him the "exclusive 
rig-ht to make, use. and sell his invention," bnt to u» 
derstand Jiut what rhu right is you mutiC put the ac- 
cent on the worxl "exclusive-** A patent secure* to the 
patentee the exchiHlve riirbt to make. mie. and &*'ll hit* 
InventitMi. TJie patent is a grant of exclu-^iun, and (hat 
only, [t M*CUre* («» (he patenter the riglil to exclude 
or prvveut others from ezerci»iiii; their iialiiral rig'ht to 
tiiake. out of their own materials, the [Ktrtieular article 
the invention of which the patent C4>vers : oiid that L> 
I the only right respecting an invention which is created 
I by A patent. It di>«« not give or purport to give U> the 
< iikvvntor altsiilute ritfht to make. u«e. or sell hi6 Inren- 
jtion. If he bad tnat right before his i>Atent was 
irnuited. heha*>tha( right after the irrant. but other 
j wise he has not, 

1 Af* 1 prevlotuly stated, it is the iiHttiral right of every 
perw>u (o make what he wixhm out of his own material, 

I but each patent whieh is granted to anotlicr restrirts 
tluit nghl. It reiuori*s f<»r sereitteen ymrs the nnrttcii 
lar invention which tt coveni from the group of thttiiCf) 
which the pnlitie iniiv use and s«>ll. There are now hi 
force mnni than ;ilH).liiK> (kjiteiitM, eiwh of which acts to 
thus restrict the natural right every |>er>Mjn except 
ft* owner; because, as before otateil. tlw owner of 
every (latent ha* the rUrht to prevent yuu and tne and 
everybody else frutn making or usiiic or selling thu in 
veiitiou wliieh his |>atent covers, ('loarly, t\u* grant of 
a patent tu one of ns cannot tAke away tin* rigiit pre- 
viously granted t<» anotlver ; and in nianycjises it would 
do that if it granted to the patentee the'abM^lute right 
to make and it*« his own iiiventK>n, Most Invent iunn 
are im)iroveineiit« u|hiii or chanK<e« in or lUodlQcatioiks 
of or ad4)icioos to old Chlu^ps. Tb« flrat iDveutiur of 




at 4. 

Tlfce bnmer, A, properly w> called, remains liiclo«*ed 
in the lamp, proiecte<l from all cau^M of deterioration. 
This new systeai of lighting in iii[«re»tiug and, more 
over. Is very praotical, tu* has beeu ahowu by the years* 
mie uf it already mrntiocMMj. 



THK NATURK AM> HISTOKV OF PATENT 
RI1JIITA. 

By B. L. TllitNMTiiN. K»ci , Associate Member of th« 
Civil Giiffliieers' Club of CleVeUud.* 

Thr |Mt«ut rights to which thb pafier n'latev ar« 
thuee riiEhts nm|MH*(iiig an luveutioti which are created 
by the grant of a pateut fortliat hiveiitjon. 

Until a patent is granted for it, on inventor haa no 
pmpertv rights whatever in his invention as such. It 
IS true^ he may own the particular liuiehlue or iustru- 
iiient in which his invention la e>(ulKM]l»d, but he has 
no uu'iiership In the invention It&elf until the [Hktent is 
actually granted and issu^. In tbe meantime others 
may make. U-^e, and sell similar machines or initni- 
luents ccHiLaiiiing tlH! Invention witltont infringing 
U[Mjn any of the inventor's rights. Under the ooiuiuun 
law, every [»erwn hw the right to make anything be 
wtshi^s t4t make out uf materials which be owns, and 
it Is equally liL« right to sell the thiiM: so moda or 
(41 Uiie It when and where he chooser, provided such 
uw is not harmful to the public. It is only by tike 
grant of a patent, authorize*! by t\K> i>latnte laws 
piLMetl by I'nngress. that iiit Uivenior HC<pMte» any 
s|M*cuU rights or privilege^ re**iMM'ttng hi» Invention. 

Tbo rli^bt creatvd and secur^l by a (lateiit Is, to 



TUB CCARI) OKVICE FOR LlUHTlNO OAH 
Hl'HNERS 

every improvenieot has the right to a patent liy which 
Ive ejin prevent others from noting it, but he may not be 
able to mako use of It hiitUHlf. beCAU>«< M^Mn** previous 
(latent may have wured to itH owner the right to pre- 
VHit others from Uffing some part of (he thing im 
provvnl, without wim'li the Uuprovement is nselesM. 

A fntuiliar example uf (his cun^lttion of things cxiste<l 
for many yearn with respect tti the telephrme which 
woa invented by Kell, who was granlctl a nrood imteiit 
for hi!) invention liefore this Hell pateiiC expir<>d more 
than five hiuulrrs] patents for iiiipn>veiiieTits on the tel- 
ephone were grant^l. These iinprovenieiitA wvre of all 
kinds -goml. bnd.and InitifTereiit : but. whether gi.H>d 
or t»ad. the l»a(ente«M could not use (heir own pateutci] 
luventloris, i>ecaU6e In mo doing tliev wuuld necetuarily 
use Hell's invriidou aud (hereby infringe Hell's iwlent ; 
or. in other words, they would do that which llvU, by 
virtue of his uatent, had the right to exclude them 
from doing. (Tiuier ccmditions like th«M> tl>i»rp isaH>rt 
of deadlock. The owner of th« original fiateni cannot 
use til* improvement without the i^ermUfkm of the 
owi>er of the Improveiueiit patent, and tlie latter can- 
iio( use his hiipruten>ent wlthuut the |wrmlssion of 
the foruMfr. tirdinarily, if the Improvement Is valu- 
able, the two get together uiiuu vome ct)uitable basis. 

Although, IU I luive stateu. pm^ierlT rights in an in- 
ventioD, AS such, do not exist under tW coninion law. 
and may Ih> se<Miretl only by tlH? granting nf a patent, 
inventor* In this country are not deiiendenC for the 
grant ui»on the caprice of anv one. Cunirrens has eu- 
tu'ted iKXtent laws by virtue ul which the ftrst inventor 
of any new and useful aK. machiue. manufacture, or 
cum[io«ittou of matter has the |Kisilive right to the 
grant of a patent ufton complying with c*-Ttain pre- 
Mrrilmd coniiitions. Congrew iferiveA its authority to 
pass imtent laws f mm the Feileral i !oi(»r itutlon. wliene*- 
in it is set forth that "Congref*^ e>1iu1I have iiower to 
promote the proffW^n id wiencv and the useful arta by 
M<c4iring tu authors and inventors fur a limited time 
the eXi'lu"ive right (u their reti|>eu(ire writings and di» 
cuveries." 

The wisefroineniof our Constitution mcogniz«<l these 

i farts, which our history as a fiAth>ii Iias abundantly 
substAJitmted, vix.. t^rftt, that pntgieHs lu the n»H>ful 
art« would be promoted by stiiuulating invention: 
Hcoi>d, that luv«utiuu t*uuJd be ■tlmuLat«d by uffttffiuf 



A rewAnI to inventors ; And third, that th« f«|r^. 
luellHHl edeirting tluit resuU would l>e u, iiu^f tiit i. 
WArd as nearly as poMible oitmuensurate «itti [i„ 
value of the inventUm to the public. In tlworv u 
least, no better method OJUld be devised thiui tliu 
which giVM (o (he inventor for a Iimit4<d time tltr om. 
(fol of his invention. He nmy, withm that tiu^^ vs^, 
out of hu invention such proQt a* the public deu^iid 
fur it or its [iroduct will yield. If the hiveittlou bvval 
oable to the public, the inventor's profits will b* 
r«giI>fHidingly large. If the invention be of Ittik u, 
portance. the liiveutur't> proUts will \m prt^jKirtioitftit^T 
»tuail. 

The legal Uiachinery f4>r enf<*rcing the patrnt la»^ t„ 
the end that the inventor may obtain bl* proiaiHi) 
ward, is nut iierffvt, Like other inacliiuerv. il 
tiiuni works !M>fter in the<kry ihan in practVe. | )>f 
lieve, however, thut the rtgh'ttt uf a ttateutev msv U 
enforcied a» s|H>*Hlily and as efTeelively con imfixlirf 
right which mui>t be enforced by Uw. 

There are (wo theones lu lo the nature of a mud! 
right. I'lHler one Ihiwry it is a n«ono|M*|y. VinWt 
the other theory it is a contract hetw*M>n tite i&Vfnt.-,r 
aud the government represcniiiig the public 

The ctMitract theory is fortiiimtely that whifb ht* 
Ix'cn generally aceeplwl by theri»urt« and by C(iucfv% 
m this country, t'oder the contract theory, tbe pii. 
eminent may Iw Mild to havr a standing offer to y|. 
vpittoTs in MibHtantlally this form : The govt* rtusnvi 
wilt grant to everv inventor for seventeen y^rithi »i 
chlsive cotdrol of IiIh Inveiitiuu. pruvide<l ir Im< t>^vf||,£ 
uveftil. and provided he will, in the manner and km 
prescribed, make a full aiul eoniplet« dtnelOMr* of tW 
luveiitmn to Hw public, so tluit tlie piiblle luay andfr- 
stand how to uuike anil use It after tbe temoftbt 
grant has expired. 

An inventor K under do obli|;a(ion> to acnptthit 
pm]>ositlon He may luck the inveutinn in hh tm 
inind, where It war< Imrn. He may practice It iQierrvt 
if he chooscM to, and if the nature of tlu* invftitiun 
■ •ertiiit it. If he dt»es nem^pt the jiroiKksitlon, tbe ptU 
nc Kaiiu the ooiuph'te knowlctlge of the Inventim, mi] 
in coiD|)ensAt inn for this knowl^^lg** disckH>eil by llir lit 
ventor, he Ar<|uires the exclusive right to ociatral Up 
invention for seventeen years. 

This exchi»ive privlh'ge dues nut take from th* 
lie anv right which It had before en>oyed, becattse it ii 
on4) or (he eHM>hiial prvrri|utsites of A valid pn(««t list 
the invention must be new. The only hnnMilp mhaA 
the irniiit itii(iot>^es upoti tlw public Is that ft luust fcrx 
time either do without that which It ni^vcr hod orllat 
it must obtain (he right to use the Inventioii. if at sB, 
uj^m the inventor's own terms. 

In tbe eyes of the law. it in not uidaiportant to ilst^- 
mine definitely whether a patent is a monopoly )>r « 
nrntract. It !•> not a tuere ipieslion of words. If i 
patent t» a iiio«io|Mily, it is a grant in dertigatkob of 
coiuinon right, and as sticb it should U< n'tittrtitd 
strictly a^raiiii't (he patent4*e ami in favur of tliepul^. 
The language of the patent iJiould be rarvf ufly soil 
critically exiiminiHl, and whatever ts not |>OMli«'elyuil 
iineiiuivoCAlly Included in tbe graii(, whetlivr iuv«nt4il 
by the ivitentre (»r not, should be held to beioi^tuttK 
public. 

If. on tlw other hAiid, the patent is a matrart it 
should be coTiMtruetl, as all cimtracts sbi>ult] Im>, hUfr- 
all> and fairly, and as ntMirly as |Ke«ililie lit acoordiui^r 
with (be intention of ih*) [iArti*># a« eS|*reMeil by II** 
|>aleiit. II is always the intention of an litveiitur tu 
MHMire complete pr>ttecliuu for his entire invenliou. ll 
is the prvHniw of the govrmment tltat he shall rmriir 
complete pmtectiiiii for (lia( iiiventiiin which lb« 
potent covers L'lider tlie ei>n1rm!t theory, the paleiil 
sbiiulil nut Ih* subj4^'(<M) to over-nice criticuiu. If tlif 
language employed by the paletiif^ In lits claiiiu 
|»ermit nuch constructi<m, it should l»e cociMrtM>d hi u 
to afTortl complete pr4>t*-ciion not only fur the partwa- 
lor emlxKlitucnt of ttte invent^Mi simwu aud describsd 
but for its mecluinir.il e*piivitleiits. TUi\ furtviiacWv. 
has lMH>n and Is tl»e attitude of our umrtj uiwii tnu 
sMbJ«<ct. ll M^iuftiiues liiip|ieiis, however, tul tte 
«laim» of iMtenla are m> uiiskiUfuHy fonuulatei) tUt 
their language cannot be construml to protect llitr ti- 
veiitioii- Under the contract theory, (he pntrot i» ihr 
coutrnct instrument. Tti4i >tpecl11cntlun and draeiiiC* 
constitute that part nf the Instrtimcnl which ilitrlu^ 
the invention, and it is the eoiistderatioii t>«M>in( In'U 
thr invent4ir to the public. The grant, found "o tl»» 
flrst pag«of a iia(«nt, is tbe cunsideratMiu paasiDg la 
the mventur from (he public, and the cbutus dtfiiw 
tike subject of (he grant. The claims are brief state 
meiits made by the inventor or his att4>rDey mhkU 
point out which |uirt or parts of the entire tuibf ^ 
scribed thi* inventor claims to have Invented. It tf>Vll 
to the inventor to make his own deflmtioa of ikr 
boundarv of bis grant. If he clami* tiM> tnath. tl)' 
Pat«-M)t tifflce will refuw the r>a(ent If be clalM tm 
little, (he patent Is grAnte<l only for wltat b* elaltiv. 
and be losra tiort of the prol(.-«tion whicfa bcrBiitflil^ 
tain. Il la. therefore, very fswntial that the cImi» " 
aiHiteut shall be skillfully drawn. Itecause the eailftL 
while they will liberally constniM the riaiitu alikh af* 
in a patent, will not make nixv clftluis and will DOtnii^ 
■true the claim* t<» mean loiuethmg which tltfl f Isfl* 
guage plainly doe* not mean. Manv a vaiiiahlela«»- 
tloti has l»v*'n sacritlce<l by unskillfully drawn dainit. 

L4?!t us now cunshler briefly the oilier thwirif of tji* 
pateut privilege, vix.. that it is a luuuupoly. TliJ 
patent riirht is uudoubte<lly a UMHiopoly iu a l|*|^' 
sens4*. Hut it is n4>t im illegal iiionoi^ly, as dnflo^ 
Hlackstone and ail of the later legal writer*. Bl*«t- 
stonn defines a inono|Mdv a*< "a license or pnvileg*' 
lowetl by the king fur the buving. wlliiij:. mxliinp. 
wtHrklng. or using of an> thing wiialsoever wlK*»b.» '"J 
subject in general is restrained from that libtrty « 
miuiufacturiug and trAiling which he had brfora ^ 
patent right is not a nuuiopoly in thai cenM*. 
not, IU a matter of fact, deprive anv individual <« 
rigtit be had before, twaiiw. aa before slAted, it t» 
of tbe osAentlal prerwpii».ite« of a VAlid imtent tii« 
the iiatented ln*'ention must be new. Il iiia«t 
have bwti known lour used by others Ih-fofv 'J! 
ventur uri^iiwted it. And no individual caii l« 
have been in iLctual ]M>»seMion of a right when 
he tKtr Any<me knew bow to exercise that right 
pati-nt right i* monoixdistic In form only, hut « 
is eV4Try property rlglir, A man who owns a l"'''J'/J 
a h-HiM*. or any other thing. Iias. by virtue «i t» 
uwuerBblp, tbe «acluBir« right tu vm that (4Ufi6- 
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had iti oriiein in (b« Uet tliat th« enrly hif<torr of 
British pftMnt •y*teui, of whicli vur [Mit«iit fi}'iii«m it* 
Che direct d«aoeD<ljuits to iuM-p&r%bly ounuNivd with 
the htotorr of ihOMi illegal uiouotiulj^tia grmnU by the 
BosUab kin^ aownat which tiic famoui atatot* of 
luooopolkM waa aJinad. 

Briaflr, tba mrly hMorj of th* Mlth and gro«th ot 
thm Brfttob patent •vst«iu 1> th^ HoUowliuc In the 
•arly btotory of trade ami tnuHiiMBtan m Kurope 
capnal was titald. U needed eoeouraceiMiat aod pro- 
tection. The people \a thottt dayii were not atriet 
obaerren ol the Hchtii of proparty. Ui^ht made rig-Iit. 
The beginning ana earrrinir on of trado and bvuiniw 
waa baaankma. Oonuannioatioii lietwMri dllf«r«4tt 
elliea and eoontrtea was difliRaU an«l danEir-mu> ; and 
'>»h« ajManuiMt of larftn proflu opnn hti<^-^ •■•^■^i > firurea, 
to bnlftiiw Unuw* ii|k>« ur»uci'e«(>ful *>i-r - ^ ,. - ueoea* 
aary to («iupt capital Into trade. uiiO i^-[>ry t^-iKv tu fii- 
daee ncfebanta to tngb^ in fofvigit tnuJe. nUicH 
wovld brioit Into tbe oooatry new maimfaetum ; that 
la tu lay, new tuanotaeturBil tbiu|r« nnd the knowlmltrn 
of tbe art of makiog thrui. To riiroiiriuif ruplCAlintii 
to euter iraJci and uannfiiiTtiiri*. thf KiitrltKli kiuit* At 
an early dikf b«^an to ff>x*rf!iiw» lh<iir rnyul jirvrnifatuv 
by gTADtin^ »irt»>-jAl priTtl«T|tf4 to hnrh [»*»r*M>i)K. Tlie 
promotion ari'l iUH'.'l^^|iiii.«fit of townn «u> ceultri* of do- 
iiiPHttr Trfiilf liii.l Mi'ii-ur'»r'rur**B were ai-o (•iiciumi.fvxl 
by r-.t'. *il u'l" I'f ■ -al i'ljiiiuia' if? or L-MmiutTcial 

frjiii-li.-..- 

J'rucl .tm:!', [ill 'li'-- cnrlv roval j;r.Lrits of »|H'.*lfti 
nil': >p' i] .- 1 1 :■ pri viif^^-a had iwr-i, imidi' ii,r<-(T I y 'n iimT- 
cr.Aiit-: IT -!> iuiiiiiif.'u-turin,f or :r.ai|ii.v; i iii:..*iiU"'*. iv- 
iu'.iiiCM.i, to r-ntfr i>i:».iij.'s>- iir;*> r.'.tftf.!> fur tji\v 
ing dull.' wi Hilt Jur^r rh^ crM.vn tiv^'.t;i ro ^-nu'. 
monopi))u-'. fiiP iittHi.'y f..-«iil nr Un -. rvict-- r.-trli-r.*-! 
rrown, MuM<^|w•lil^ ^t-r*- -<i.il hv ili-cnrnti lu \>:'-r-ii-:,r^ 
who 6<oUl theui tiiTHii] nt iv [vn'fn. R»vorile"» u'ert.' n- 
warded by prdtiln of itnM.i'p-i , a>tu] thU vvii \i. 
pre»*w»d MOlil «-'oui|M*ii'.i:in \riLt iIl■^l^lly^tl ami Ira if m 
iilriK>*t all coruriHKiit;i')» vTA-i i-initrnlK-ii bv li (< w imi; 
vuiimJt, who put qpnii t.'u'*^ i-i -laiiii mI it wMnI^s-r 

p»>wi|,>r, virif-ir-^r. Ikit i -, ... . -r inHi. f^*pfr, f*c , Wc*rc< 

til*' Mlhj.'in lll|-.:H.p:.ll.-- 

and pririlriffw whu'h tlit-> liinl i>ffurc riij-ivr- j. aijiI 
Wrre ooii»et)Uctit]y (>,ii >ii'. njniiMt>-iln". ; nii-L Il.i- hiir Ini 
of lllt!iu bpcniiii* V) icri'.-\r thai iii ttiv r. i;^-ii .if .I'lii-ifj* I, 
.I«3a> thn rAiii.ri* wtntut.- < i -i:- .ii.-^ w tluiillv 

i'lJAetwl by thf I*ri:i.<h I'arlisun'i.r i ln> k n^ wah 

fnrcfid to jtanrtUMt it. Hy ttu* »)tattir»> nit pti*l tiiiiii4i|H>- 
li*** w«r« Ab4>h«h<^l. and tbe p<>w»'r of tb** k\nit to icrant 
oChvr* was ex|ir«»^lv d^uied. eiofpt whtrrv tiuoli t;ruiits 
hail be*o or should b«? luaJe to iiiVfUtunf of nr-w 
tuanufadtirve. euufemug^ Ufwn thrrn for a limil«Ml time, 
thv rxcJuan'tt rif?hl to (irarlK^i* thnir invrntiona. 

Prior to the eanctuirnt of this utatuto tiro rlAiwnii of 
tiKinopolicK, widfily dlff(*r9nt in buih th^ir Ip^ifcl 
intrifknic cliaractfini, had b<H>n ici-Aibt*tt| m (^ittfland. 
Thf rtrnt rlAW. and th* wirji*»*t t-* »>»• irr^nr»*il. o*fiu- 
priiiied thotie whkh cosffrtvil ti[Kin the iuvrntom of 
nt*w uuiiiiifafitureii. or the iiiln^bii^'erB of a new trade 
into the realm, tbe cialu»ive pij.'hi of earryinir on t)ut 
Iraileur itianu la at ttw ior a ^i>"i-iii^a period. TIm Kiu:-; 
li»h court* nlwaya Mfllalu<?d t he^te ^ratita a> the proper | 
aad IrtfttiiEialr eiercite of chr> royal preruwatiri*. 

Th« «econd tIami d«priv«!d thr {mblfo of thit right to 
luaKe or »all tbtxe thingii which befora tkie grant thev 
bad tbe right lo make or Mil. Tbe mots of thiHdA8« 
«M»bhragnttn«Md bj <b» liiMMi ooana ckIiou^ 
void «t MonoQ n.w. Bmu iIdm the oourt^ iiad 
oa pfiiwer to prevent the crown from nalchig vueh 



they oould only puuiih tbe inonopollst far prO' 
01 and prevent him frmn eiareiatng thein; 
tbingi they ineariably did wben oeeaaioa 



Tba ■total*, tberaf ore, mmHf MiMtod Into atatatory 
Iftw HboN ptiMlplM whtob nw - - 



■IwaysdMundtebetha 

The firanm of oar MMtltui _ _ 
with iboae prlaiteHi and wttb the 



^ emirtu had 

k.W«f BnuUnd. 



hHipiYatlve or Invalid (or eertaln reaanne itatM wht«h 
a7o>^ thh:iQ^h InadverMMAi aoddeni or nilstalte. and 
witliout any fmudoleaft or deceptive loteut on tlie 
part of llu) invealor. The febaued patent waa to re- 
main la foree daring tba nneiplred Cenn of tbe origi- 
nal patent This right to twiwme a dafaaKiv* patent haa 
been retained In alf of tbe aabanqnent aecs» with oo 
aubetantlal ohaoge In tbeoondltlooi preaoribcd. 

Daring the period ofb IM* nofe than forty ali 
yeaia after cbe eiiaatmeni of the diet patent etatuie. In 
ino, lb* ttoinher of paiente grantad waa a lew over 
41,000^ a muaber now greatly exeacded In evwy period 
of four inoatlia. Dunug the pait forty-eii yeata tbe 
nnmkier of pnCeota granted m over600L<MO. The greateat 
nuwtt^of paMDtii granted in aay one year prior to 
Itm w»» 751. The imiubar granted In the last twelve 
mouths U over jO.00Ql 

ta 1836 all of the preoedlng aeto wen ripaalad, and a 
new act was paoaed by wblen waa InauciiTBtad a new 
nyiitem for the Krantinj; of ^>&t«titii. Tnr act of tHM 
introdiLcitl a rauicAl ehaiiRc m the paLnnt law, no far 
AA it r<itAtnd to tho grauting of pat<»nu. It rrnAt^tl an 
nfflcH or hurwiii to ho caU»»d tnn pAt4>nt ^>fJlci>. Tho 
act provlileil for tho apwlntinent of n CoiuiiilHhion«r of 
I'at^nt". w)io waa r^nire*l to i!(tpp'(ntt»()id and i>erform 
ail dulie* totichine 111- trr.AiiMrii: 1.1 pitfierito 'I'Uf .--imi- 
ditionti under whtrii ^-ippliL-uut wan lo (>:• e-utit 1»^1 lo 
a pafffit were !iul»?;iiii'.ial.y the same a^ uiulrr the at'', 
of i7ii;i. cM'ci.t '.hill (i-r^-i^'t.iT-* wrra placed on thn stimv 
J. nitiuf* ji.-< r.tiii*u< j:i till p.irMculam. Mcept il* to thn 
aiii;>iiEii vt ffix pii- :. TJ:r ti-nn for whieh pur,'nt« w»»r»' 
Krai it in 1 w.i-v. Ilk II ri'l.T ttitt prevjou.'* ju-tx. finirlet*ii 
y^di'- : hilt all iiiipiirtanf inni^v/tliMj wit» jtiin^ilnc*-!! in 
fttvnr Mf jv-itt-nr^'- l'rtJVl>4. >ii h x*. lunilie U>r rhn MXteii- 
-'f ,» patent iiju ii Ui^ f vpi rti' ii 'ti rif the te-rn for 
^hicl) It >*ii? i.iritriiiiilly i^ratjted fi>r a f'lrthtr Irria '>f 
M*\'i*a v<'iir:<. if tl ^llln|l.l be itniJr' I'} aptirra,r thikt ii 
p.jte[jt<*e Inul f.iKf'l. Milh'-U'. Ije„'|e- t or f.irilt nri hm 
p-ir*., ir. .:iiit.i:n ii r--:!-" >ri nVil" re i;iiui*ri»tiii:i fi.r the tim*^, 
in^;t'ijui:v. aini '-xpen^n- ht■^lllw^'■l upl'ti the invftidmn 
h'iviiiti ■.tiii-i rrt?tkr"il fifr the puhhe iiiteri'j<t Tv.r ri^i'ir 
r ^ cti*' .'XleKsiiiii iii .\ piat*-r*r w-.n l*keTi awiLv hy 
act ijl l^Ti.f, t>y wlurii aet hUo the ortgiinal term uf a 
patent uas mail'- Kewhr-eii >euf> 

Anoth'-r LtiipMrlanl fenriire nfth" pate-ul law itjtr-.i 
dwwil hv Ike art uf l^fcJ6 the pri.v-i?tion for ,ltie rt> 
U'l-t'rali : Ij i Ii (he E'atenI Ofilci? o-f iL-Miriiiuent* uf j**tcntji 
..r IM i-vi.i'iA] n.tt;rc>>tii lh«rrni, ai.d of all griviti uf ej 
«^iuMiv«) riKht* loan inveutioD in specified terTilo>n««. 
Thi» rhanffo gava a eMorilar to m CItie «t • iMtont 
.itiiiUr ro that giveo to* Inla tolaodp br anstom- 

tion of de^fcl* 

The in'*-t ImporTant <^hani?e, however. liitroduoMl by 
tlie act of IttlM wa» the |>owtfr ^vea to the ouiuniinioner 
tu di!cid« whether nu ttpplicAUl wa< entitled to a pat 
ent under the proviitiofia of th« xtatiite. In th** din 
charge of this daty it waa incuudtcnt ufKin him to 
inakit, or enuxe to be idoiIi*, an exAtuination of thn nf w 
likveiitlon for which a patrnt wa^a^kotl. If. on <«uiiu- 
huition. It nhoald apiwar to him chat th*^ invention 
had not ljefor« been made in thin country, or that it 
Uiyl iio4 be«Q pat^iteil or described In a printed publi- 
eaiiurL, add had not tieeu in public Ukeoron Halo with 
llie applicant*)* eoiitent or a(l'>w^ni'f pHnr tn the appli 
cation, the eomiuifidonef --houl'l. if lie li'-t'inrd it >iil1il 
eientiy uu|K>rtAnt aod useful, i»iie a patent therefore^ 
No Atieli esatoiuation, tu be nuule previooH to the iiwun 
of thn patentk had bue^i calleil for ny the prevtoui) acta 
<»r hy tne law of any otlier country. It bee proved to 
tie ooe of the mmt valoaWe and Important raaiam of 
the patent «yat44n» and* bi ooeAina or aaolbir. 11 baa 
aiuee been provided tor bf DtaBJ <lf tho batlOM wblob 
gnuit poteala for inventtoiML 
Dnder the aet of IIM a gate nt waa granted to oa op-' 



Imhiii known or used byncheni before he uiiMie hie ap« 
phcalioo. To avoid the ri^lt of having th* invention 
polinto uae by eome one eU^. and (hue lotting it. be 
waa eompelladto uialte hir* trialH in»6cret. ttotaetlnMa 
tbe aatnre of tbe Inventkniv made thia iuipocfeible. Th9 
aet of im relieved hhn ftota the UahUitv to ' ~ 



tbe uae of the Inventkm by othera unlcM It waa w|tb Ui 
oooaoot and allowanee. Hut, in order to give oa to* 
veotor tbeopportnoily to te«t hie inv«>ntlob by aitobl 
oae wliboat rUk of hto loeing hi* right (oa laateoA, tba 
aet of 18a> provided that ao oae of an iaveoUon to lb* 
pabUo^ either with or wttbMt tba aanMnt of Ibo to' 
veotor, MhotiM deprive tba tovontoraf bb patcnlotttoa 
the uw had bean made for more than two yearB.ar 
opoo proof of abandonment. Tbe act of IBMI. with tbe 
auMOdnMnta of iBflt. virinally dftennined tbe eharaetar 
of the potMik law aa it exieta to-day. 

There were ao eahttaotial changea In tbe pattot hiwa 
after IB8t until ItffOL wh^n, «a before fttated. lite term 
of a patent wan ohan|;;ed from fourteen t(* M>reulr«n 
ynam. 

iMi yp«r the> patent law* w(*re aKKin ainc-ndnl in 
eoniA «>ub«)tAntia] ref>|M>ctA, and th<^ auirntled law went 
Into effect on January I. Ihtw Upfore that tlmt* the 
flriit iMveliri^^ wa* entitled toanati^ut for invention, 
tiros i'le'l .1 hail m l i^-\> lu publli' n»e nr on »>aN' In tbe 
lliii!ed ^.t.il-H for lunr- 'li.^:! two yeat^ tjefore hv filed 
liL* appUcjition. l iider iljt- law lit- lo«f x h it( ni;ht to 
a [>atent if bin inx'cnlion liatf lier-ii piiiei-r"*l tiliri.-fl, 
nr ha» Nwn dettcribetl in any pririti-l puhhi-.^^ i>:tu i:i 
till* IT anv countrv uutre t;iui. tw>i ^>■ar^ hef;.ri- np 
ph.'H-i,..!. U 

AK'-tteT pruVlvl.i:! oj tip l . v. i u l . - r,. t li.' elV-et 

■«hwhaprior futvl^-n p..*:. .u .uc- ^[ .1:1 t I'uitf'd .Siaif* 
nal'-ul. Under (he niil hiw « pat^^nt tfrjitjtetl in the 
I'riiled State* for att jiis-nllwii pTpviiHmly patenlcsl m 
-tl muf other country w.h-il;l eipiie ith t he fimt cxriira 
riiiii itf a foreit^n j-alent Tliid law •/■ui.-t:iiif- m rked 
nr.-a^ hardifhip to Aui'-rn an itivenlnr- j:i \hi-* It 
r,^ke!« a ionK tliiip for s^ uije ■-a.■^e^ to senir^' t lie n'l, .Tni-i-e 
iihil iiMiun of a Uniteil S[.it^> [.-itiiii ■iThi.f.ii nmiiy h( 
rl. foreiifn conntriw th*< par.-n' i»i t,TariiiTl vt ry -oun 
afif r th*< Applifaiion li* tiN il The inventor orUiyarily 
deB:re*- In eip.i-lt hiH li.v. iitiun in t hi" Country an noon 



JL» J 



hii r 



■<>M.,ih;e, jo.il k'l'iierally Ififtntnto do n> at Irnht a> 

itpphcalM<-lJ. Tl:e 
1 Itre ';f 1 iiLi rii t ii .n 
lie law p.-rih.t 1 1 e 
I- llr»t .'.pp.i.-iiut It) 

llir<. It-r r.:«llM the 

ih-.'. iif the iiiveiilor. 
the exel(i'>ii>n nf the 



-.1 ti 

ill pari 



■ mill rit 



plieant if be made oatb that be baUaved that ha waa 
the Oretlnvantorof tbe invention, if be 



Uiab in- 



jitcrd the l^ngtofi OOicto to aoeUbi anuua of opeoial 
[•nvilagcs to tofienlofa. They rveognfied both the Jua- 
Uoe of eocb grania and the advantagna whteh vbm 
potoat btwe would bring to the public, and they there- 
fore IneorponOed Into tbe eoostitutwn tliat claoee 
which 1 baveqnoted. 

Aottug ander tbe aathorlty thtia coaferred, one of 
Che early acta of OoogroM waa to paa* tbe Ant patent 
rtAsnte. wUeb «eat into effect April IIM^ and waa 
entitled "dA oat to ptoowto tb« pngnm of naefal 

aril* 

The act of iTftO ipM-Iflpd the jmbj^tctn for which 
f»ateate might l>p granteil aa the '* Invention or dlm- 

etivcry of Ativ ii-pfnfarf. nianufartiifv. entrlne. nMU'hIiie, 

i,r ■.]'-y\<--. i-r i-iilirnveiiieiir llHTfi'ti nor ite'ore 

s ip ."•■V :,. ■■ ivi' i I 111' -'i it ? Wt-rr* i,'r.Mi ted fi-r fMriT'.ee:i Vf-ir»<. 
Tin' iu t 111 furi'e a^M'it tlire«- ye,ir!», an l ■mlv 

nfrv Jive pateiitit vi<ti' Kriirite*! umlrr it. Tlie firr^r 
ji-Hl.'nt »-raiiIrrl iiii:ier thi* iicr w.u* lat.N! .Iii^y -il, irV', 
anil wa<. ►:r*Titeil to Ji*iuu«'l H"pk:r(M lor iiiaki^i^' p-it 
and pe-nri a*l'.e*-, 
On FHhTUHry 'Jl. ITIW. another as-r T<M.k iSe piito* uf 



that of !7!"t 
hf Ihr ' n ■ 

tbe fiz-t ■•: i'r 

]U u;l .l,- 
ch.-o",^M r. rl 
the patent 1^ 
acts all 8ult< 
nc*c«>ii<iAril^ Bu 



<|ef elite aot the appJteatit (or a patent 
MikeoolhitaaitbaMlaiiedbiMaU to 

::tOC: 



■■l Febniarv IT. 
je of ..vhtHMiteTHiL: 
sntnKhi.-.Ml, riiil- 

illfroiL-^'llJlMir uf Intr, 



ail ii:ipt.rh\iit 
Ui't enf .reinu' 
Iti.' pt>-vi:»n- 
p,,t.-nt «ere 



]afua::e-«. TrLler tl 
the circiiil L-uur*.* of the irii:t.eil Shif:"^ w«'re >;^ivei: 
jiirindictiim in injuity. a-t weiL x-< in law, "f aeti-ni'. f,>r 
ih* lnfriiii;enie:it of [iatoiil», mtii [io.vit to ^'raiit 
JunctloTui Co {irevont thei vUtltkUou i4 th** ntEhtH <»r tiw 
Inventord. ^o other proruion for the protection of 
the rijfhtfl neciired by itAtentu ban been *•> effectual as 
thia power to refttrain lufrfugeiuenta by injunction. It 
ii-eunatantly Invoked, in fact, uearl^- all fmtent Huits 
for many yearn have l>een Buits in (*quity aiikinj; for an 
injunction, among the other relief* pravnl for. With' 
out thio right of granting injunctloiu the courtii could 
nut practi^ly ii*«arp to inrrntors th^ exchiKivo right 
la their toventlona which te eon tern plaC4Hl t>y the con- 



Bf tba Ml of 1833 the right wa« eonferred upon a 
gltoitoito tgintte bli patoa^ prorided lha potaat ii 



Ida patonl was void wfaen tba vMolw was obown. It 
toobvioaatbattoffloctaMwIt wooM belnqioMlhlefor 
aa toaaator to know with ontalnty wboft hod been 
dona before aod tbaoipaaaft of an eaatBlaattoB of tbe 
etata of the art would be too great for mail If notatl 
Inventora Without rueh efainlnatlon no porehaeer of 
a patent eoald feel any aoMiranee that tbe patent 
woald not prova to have bean anticipated and ander 
tbe act of 1100 it wai made tbe duty of the Ootumie- 
eloflwrof Patent* to make the examination whtch the 
iDveDtor In moet eaeee coald nut inake hliuMlt The 
ooet of tbe examlnattoo waa eovered by a fee of IMH, 
whieb the applleant waa required to pay. To provkle 
facility for the eiaminalloo, tbe act provided for the 
catabluibmeDt of a library uf vcientific ImioIoi, an<i ap- 
propriated 91,>X> for ita arqaiNttian. Thix library haa 
grown now to contAln nearly OU.OCiO volumee. 

It U truff that theezAmlnatlon thus provided for waa 
ttot CO t>e oonclu^tve. and a patent lutteht be fouud to 
be invalid notwichMtandintr the exam itiat ion. A de- 

fen hMit in a -iill litw- llie rlijlir Ii' fhuw. and i-ift<*n d'X'^ 
?hovr. that .4 pat»-iit [3 vo-.ij for wa-it uf navlty 1 ir in 
vetili:'ii ; huh Iht.u^h the exam iiiat n -n i.< not (Tinehi 
^]vi* iiri'l buiJiiiL' ^.'liier p»*r!*ijnf<, it i* va'n.xljhr h-ith 

t.( inveiit *>rf< aijii tho puhhe. Tho r»-^^vril» <-hoH- rhut 
ne.*Tly h df o? the ajipl ear i-iu*, f.ir p.Hle:ir.» whl-'li h^tve 
h^n Nln^le ^hiniijj tlit> pa^it V\vy- nr >-ii yr-nfM ha'- e 
li.*'!! r.j.-ereil iH-e-vt**- ll:e >-il I'jv^Ne' 1 itiVr-uTiLtu* i»ere 
found iimI to h».- ;r^v»'| Tieler tti- nlij pr.^rli-:'e patfti!? 
would have t'*>'UfMi -m nil tiiei^ rej»-et«-(3 .ipp'.if'ui n 'M 
without betielU to t]ie irivt-tj'.-^r. afii] to tlie aiiiitv , in . 11 
of thf! pabli<T. The »tr(-n^r firrsuinr t nn wlvch rl'i.^t-i 
Autniation f'iniHhes the jt.ihj.x-r n^atter of the 

parent i*iie',v and that thf pat.-iiT m th«rP4«fore valltl, 
irl v»-« a viihie to It (ron. f tie (r oiiu-nT <'f it*- l<nti<* wtiieh 
it wi.iilii ii.i: olherwl)**. h;\Ve_ and inerea-es ve-y iiiii.-h 
tl:e ^fe-,iril> of the hlVejtiuent nf ui-uiev hi it. Verv 
ffw iiiVL'ut ion*i can br iuad« prolU^Me wiihout aeiiti 
niiJcrablr outlay. Few inventont tiavc thr ncrcsv^ry 
nioioiy to ilrr«l(»p an invpution and plaot^ U i;{>tiii tht> 
market, an<l few men who have the money oould be in- 
duced to inv<«t It in A patented tavaOtMB OOMpt tor 
the conlldeuce which tltto hyAtefll atanBttoOtfoaglVta 
lu the vahdlty of iMitentt). 

Another hu|x>rtant duty in][)Ofied u|wn the PAtent 
Offlcv by Ibr act of wai tbe power to investigate 
t he clainw of two or wore tnventon to tbe eaioe Inven- 
tion, and deold* wbMi waa tha diot to vioto r Oaam 
of thia kfaid, kaowB aa "tototlto w aa aoMa," ofton 

arlee. 

Another Important chaOM tattia patent law waa In^ 
troduoed by the aet of lOK Vodar the aot of 17«S the 
iBTMtorlotthIa riibtto apiiuiKtbatomttoBlMd 



I a,H he (ilet- 

tMitihi' therr-t.v ir: 
111 -line nf the U> 
^rrjiiitiln- nf 1 viilii 
Kii^rliirMl whof-ve 

kteiWledL'*' I'f fh'' inveiili I, iv. re-.* 

aud he iH eiitttlM«t 10 th»i' pat'^'id to 
man who originated the tiivenilun Anv one. thene- 
fore. who IcaruB of an invfniioii In the Lnited Statee 
ntay obtain tlie ipateul therefor in Kn^laiid and Koine 

I other eouttlrieii if be luakta application bef(»ri> tbe real 

: inventor iloee. 

' Thi> American inventor wait tlierrfore between the 
I ilevll nnd th** deep If h*- did not apply for hb 
foreign patent* until hl« United 8ratef> iwient waa 
i&t>ootto iM^ue. «<Hue t>tnin»;^r might in the tueantline 
I apply for auch foreign patentn. and llie real inveutur'i 
' rigfala lo Hicb uatents would be irretrievably kiM. Or. 
If. to pn-vcitt tlie loxH of hi": f<yrt-icm patentsi he apiilied 
for tljein heforr hi?' rTiili'^il Slate* iialeiit wii* r«-ndy to 
i*-:<iie, the forripn i^KLtents might ln? granted flnt, and 
I tluLt would cut down tbe term of the United Staloe 
]*Atr-nt. To relieve tbe inventor fram tbia predieWBant 
the new Uw provtdee. In aabetanee. that a Unltod 
8tate0 patent f-haH remain In force for aeventeeo yearB» 
provided it l«a|>plled for txefore or wtchUi teveu moutlu 
after tbe first foreign ptitent i» applied for. Tbe 
Uw alM providee that If the United filatea nalent la 
not applied fur until more than aeten mqntbi oftor 
tbe lint foreign aupltcatiou ia filed, bO VoUd ITaltod 
Statoe patent ■ball be granted. 

Other riignaai to tba law nga aadtr aoafldaiatioB by 
tba Patent CtanndfetoN of tba two Hooim of CoDfrcaa. 
VlftOMi Ulb of hnporbuMO. and mora thoa tfedftaanio 
her which are aot Iwportoati have been totoo ' 
in tba Hoaae and Senate, aad probably aomaor 

after goiOK throuirb the coiutultteea* Iwnda, wilt 

npforaetlon during the pretteut »eaRlaa of Connm* 
When I began to prepare this paper I intended lo IW* 
fer totbe more iiuiwrtiuat bills and thereby to provoka 
diecuMkMn aa to their merit*, bot the eonnlderatloia of 
tfaepaat aod prnaeot deiDandedMi iuikIi space and time 
that i was forced to abaiMlon tbe eomlderatlon of the 
' to totore. Aa it ti*. tii« paper la looger than I in- 



to uiake It^ and I feel that 1 OWO yon oiytbaoka 
attention. 1 will oma wlta aabovt 



pOMlbto mtore. Aa It Ik. tlie paper I 
tended to uiake It^ and I feel tbok 1 o 

for your prolonged 1 

quotation from one of tba 0000*1 tOpOtto 9t tbaOoio* 

nilwioner of Patcnte : 

j *' The plan* of the Patent OfHcti among govprninenlal 
Agencies i9 as unlqne aji it u Important. It in conrerneii 
I neither with the collection ni»r the espenillcurc nf the 

onlinnry pkilp'.k- revenuee. L'nobtrn^lv♦• Hn<I ur -en^a 
liutial in r[H work and inethodH. It asks in'f h nu- of the 
Treanorv r x:-"pl 1 tiK' litO!»ey» which H» (Mllr i:- omtrih 
ute. aiJil iinlhii.K nf <'j-i:t;reHr r-u'epljtii: ine.vurt )i r<i 
»«vtirr it^ h:t'h*'«I efHrii-n'-'y . .\^ i( enli'O* nfn-n the 
(WN-ond (V'ntury uf thi' avhirui wliirh it iii3:ij[ii:»ter-, tiie 
diKtro^t whirl* ha» oxi»te<l to suti.e eTt^nt i-- fun. - 
t(on« haK iiappily ika^Mtd aw.-*v Th-- iriiiii,ph« 
Aiti»^rloan Invention nai* attrflrt.xl iinl\> r^.al M-hti irul i"ii. 
n il the consplcnnnx ilHin'tn-irtii mn of iheir jri.port- 
n l e JUld Uwffulllf*- h:ii Inn ed -,;-triiHr f - e- 1:1 h. |.-ne^. 
1 ^t-rily belle-^e that 11*^ Ju* or let,'.il ^^-t<-t;l :n anv ape 
or niiv land haii ever wruuirht mj iiiU'.'ii weai'h t-.ir 
ni^hexl >n much labor for human bani.U •>' h»>iowed t.^^ 
niiieh luAteriJii b|.-*j(ii:j- in every w,\y the A nn'ri.-ji n 



1 



VicB Unitod >i!at.--* rorii.ul IMnii writer frmi 
hairi'M, .laiiinry 'j , ' rn ui ennviT-a'i^nii 

liad ref-eur ly w 11 S lini Kfrt^'r* nf I "f t hi- ■ ipn.iim 

that Aioerkau manufacture*! *teel raiiit c-ah w>mf#('te in 
quaJily and price with thow hitherto in)port»*i] Into 
Denmark fnjui <lenuany and tfreat Britain The rail- 
roade id Denmark uite rails w«'ighiu>r 46 and 7r» |KHnid» 
per yard, and thev use iiplket<. bultn. and fi!»h plaie>«, 
not ehahv. The Oani»h slate railruails are 1.7^ kiU»- 
nieter* and the privntp rallroaiU 642 kilometers in 
letigth Several new roadK have h*»«rn pmjcrttfsl and 
will be built In the near future. The kMX(n»otlv«* are 
all hiijMjrte'l fn>tii tierninny. b*it 1 un^lerxtand that tt 
is contriiiplatM tn vriA Noiue onjern for Americnu loeo- 
motivoi^ MAUufacturera should correspund wiih H. GL 

Fetiia 41 OoapaBy, ladaiMbjtalog. Gopaoba|«o/* 



Digitized by Google 



SCIKNTIFIC AMERICAN SUPPLEMENT, Ka 1211 



M 



AHcu 25, 1899, 



A FLAjSllMCS^S AN'P t401T.\DLK8H tlUN. 

Foi.u^wtxii h*ri! !1n» «trpii <il the iiiiremiirt. of 

«iii(>kHii>M p<kw<ti>r o(Mii*>k A Fri*fM*limaii wh<i liait *lev jMetl 
A iriiti wlili>h, t1 l« Rftid. irir«>M ri«-ith<*r fU»h uur rvjMirl. 
aiul whirti i« aUi> t1ef>itcii*H] m pivrrut thr r<i*uUu( Ibe 
pi*w afl«r the iliM'tMrK** nf the pmJm'Cile. 

The tueatiH wUervby theM* woiiUerluI rpMjItu ar« at- 
tuhied arr* the iiivi-iiti>Ni o( a Frviich iiriiiy oltlcer, 
(Tolurirl lliitiitM*rt. Thn tlovinM etupluyeil cCMMlbt e*- 
Mfttinlly ot A porfomtrd drum nppUiHl tu the tuaxile of 
* (tun, tax*\ of A vftlvM which j« cIobiwI by the acliuu of 
th4* |H>ir(Jer-|ini»e*4 the •tl*'Chu(V«* of thi* prnjr<rtili>'. 

The icnaes. IhiiH iirvvtnite*) fmiii f«»))i»w|u|{ th« projii^ 
Die. are uluwly alluweil to ecicape through ttw pMprfora 
tioiiN in the druru- 

Th« o(Mk»lniFtu>n of t\w tievicv w tthowti In Fiffi*. I. *. 
and .1. rrprxMliiewl from l>rr Stein dvr WriHeii. rifC*. 1 
and 2 reprvwrnt the arraiito^iueut fuiptoyed fur tarp* 
KanR : mini Viff. U lUiutratcoi a modifUrii funu uf the 
invenclnn. 

U|M»n th« miiicxle. .1, of tlH> can, thn drum, If, U 
•crewetl. Near th** fnrwaiMl end of lh« driiiii, /?. n 
va]ve. K U iiioiinltHl. In lar^e uim« a flap-valv>« is 
iimhI ; and in nuall anuK. a ball valve, nh shown In FIit- 
3. At itii rear end llie drum ii iMfrfuraled to fonn Vent 
hnlcfl^ />, for the ewia|w of the g-a* after tiko rud lias 
be*-n Bred- 

Aii MKin nn the nrojwtile Imreii the pieeA, th«t powdi-r 
iraitei4 will mine (lie valve, F. thnu elnninc tlie inunU 
kleliiK lhti« prrvfiitenl fr<nn fnllowjuu the projerlile, the 
ICivwH, |»errurcH', pary»(Uowly thnmah the venr hidfM. // 

The iiivrutiuii wati lln«"t Htibmrttetl (o the rr*<iirh 
(tuverTimeitt, but was rejtfcUiL <_'olonel Huiul>ert then 
applinl to the niakent al the Hotchklw cun, and re 
evivw) frtMU them a thirty-Mrrrn ludliiuetcr piece for 
ezperlmentnl piiriKweM. 

Althoiinh thf teu>lH to whieh the device waji mibineted 
dkl iM>t fulfill the ttonxulue eipevtatKios of the inven- 
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Hlar(ilUflN<«M K>«f« 
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XI PATICVr* rM.Niil*r«aa4UMAi.m><iNl«Ml 

XII )l.%ILWAY.t -Th». I'aMT ITulai 



XIII MRfMltllfilATIMH.-Ml 
IMII 'I tiiaatraiiiM. 

XIV TNAVICl. A!<U KlPU>aATtUM^-ll. 



r*n>f w J a..ir*. .-a )'nir.i<M.i«n—t 
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CONSTRUCTION OP THE NEW FRENCH 
tf(»i:NDLE8S (H1N. 

tor. novertbnimia Che reaults nfafnined wen* In many 
re*(|»eL'tii reiiiArkatdn. The rr|M>n wa» oona|<leritblv 
tuuftlt^l : but th»t fon*fl of th» fi-ei-tll r«'nijtiii4*d undi- 
miiii!>lied. The |K»w«lt'r ifA'*»* eHwipiiijr frinn the veut- 
holeii in the dnim. rendered the wrvni^ of aiutuutiitloii 
MHDewhut difllriilt— a fault which wn.t later retuixlied 
by eiuploytut; n eHsiiit;; U\ e^iteh up tlu' c»cJipintc iM»e*. 

The deviee of 4^>lutifl lluiiibert [» isu^MteM many iiier 
Its. It eait be rt^aildy appli(<^l to any piocr. wtthiitit the 
nt!wv*»«liy of iimkintr «ny tc'etit chiui(r4-». Tru*- it la, 
that the aJiiiiiiie nf th** i^'uii la rendt*r»*.t nH>r*> dlffleult. 
iitid (hat III I'liiidl ArinH the |KMttt<'ii nf [h*« (vntKr of 
irntvity i« i'hauice«t ; but theee oljetAcle» •■huuld be 
rciKlily overotMur. 

I U file value of the iiivenliuu in aetiuil warfan* 4MiIy 
va0i]i> hy|M>th«>M9 ran \» iiiadr. un supixMe that a 

iKHly of inMi|tei KUildeitly tmrouritt^ a hail of bultetA 
lrt*lii a iiiA»k«*d lmtt(>r>'. Sttveral anldiera am pfrhap* 
ki)h*d : but neither fveikor ejin iwMM'ive the*'n*»iny. 
The ctMUiiiaiider «if the tnwip*. la jM>rplext><l and help- 
h'Nt. Only the locntlim of the wnunda intlierMl on hlti 
tiktrii by the itivhible inarkiMuefi c^n linlleitle to him 
till* ]Mwieion of hii mtfuiilanu. .\ftrr he Iiam Qiially di» 
enveT»*i tlwi plaet* of i^oner-ahniiit of the enemy, utany 
of hU iiH>n are kilted : and he riuiv perhapa be nnahle 
i4) lead an axtaek with hl« iTippli:^! foroe, 

lu th>* o|>erutioiita anxiiid Sanliiifro, the only ineanA 
by which the AiiiHriciui anldirrk rotihl loeate the tKtt<l- 
t ion of tht- Sitaiiiih (Ttinn wao lh«> lliiNh. If (hi^ Hh'>uli1 
1m* n'litoTei], thr art of war, espeeially nn land. Vioiild 
beoiiiiie more dilHciitr than ever : for a iitnj<keil batter}* 
tif uriHtkeli'MH. flaMhlr^. aihI Mjuiidleva guna wnnid be 
Well iiiirh liii!e*<rnietili|f. 

Tlif rate of lire with the itew piece |a ajkid to havo 
reaelml A nuiziiiHiin of tw«>iity hhot» p^r niiiiure To 

5)rovlde for tlH> lufrf<nM*d eX|ieii'H(urM of aiMiiiuntttoit. 
I i>4 pn»|MK)ei| tu fvNinot* a Hhufle lAitterv front f1v*> to 
THir h'uuH auJ to augujeiat tluf uuiuber of aUDiiuiittloii 
wafiTous. 
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TIIK NICABAvilU <'AXAL» 

U>- I'rof. Lkwis 31. Haitt. MciutH^r *>1 Ihe 

N'ieii.r«},'ua •.'•tiiiil i.'MiiiiiiiHHioii. 

I llAVK arn-idnl thi- liivtNittoii t>r CHU! of your iiicni- 
tHW» to Juldrt'M. y<Hi thL« cvrnhi^ oa a subject whl<!h I 
«09Md*r 'if ».i]i>r»'tii^ jiiit»»riuii<*r to III* «tKRr* of ihv 
OHlt«d StAieM. I h&vv iiL*iuirtv«k from my u«a*l eus- 
toiti, fo dMlioe all ioeh luvitatloDo, b«>oau»e tt l§ une 
of so KKttt iniMfftuie*, AMI 1 fwl ttkftc th« poBf<i»>t <*f 
■ITtiir* at Cht ui w m t tllM fft m Ctitinal onv ; mhI. Umt** 
fort-, I lutv« riDprf»vr(l tlw 0|ipurtuuit]r <if cwiuiiig be- 
fore ttiii) Ur|{«t And inlellisvxt auditmc* to |^v» ymi 
Komv him of tf>p ftHuntina. 

Tbtf proMMD te ttiioof »(i grmt dpoimi that H t« ilifll- 
tntt lo do It jastkie lii the *hort tUm Hllntt4MJtoft 
•pMtlur lo &D evtfulug. It nuty be eonslU^'ml from a 
mtd inaoy vUudpoUiU: W« uay voDBlUvr fi frutu 
•Km MsunamUi nUadpoteL or AroiM tDtpbnimL or fruiu 
thm onffinMriiuc tmm tb» Anuielal, or irom the ixhu- 
ntroMl, fnnn tb« vtrativlo, or from th« cli|]U>iu«tio ; 
and aU tbtwe haro ««irtaln relaticNu to ou«auothur; 
but ttave m a few of th«tu which I «fc*h to «|»v-«lop a 
Uttlit Ibaffdar Ibat «e niay utiaerhtuiKt inor* foUy Ibalr 
lalailaft ttM piobltMu. 

U Mm to BM. at thi* proM^ut Juncture^ H kOMiA 
InporCanft for na to coDani* aunwiTM to tlw ■trmtai^ 



nwltum of th* mnal and ifai inlloaDC«*or 

Hr<*rtii upon The Aoinin#rt*» of th« world. Tki«r« hft no 

I'nTfi'pr*-*'. lirt (»«i**(blt* t^iftttiperififf work. In my inln4l, 
thai will iJm -u inui-li to develop ih«t etwuiiiert'irtl aim! lo- 
duxlriul iutf n-Bt- of the world, nxn[ to fXteinl Ha civill- 
xatinri. ax tli<* C4»4i»truet»i»ii of this hurbway euuiiecliu^ 
the Atlantii! with Ihr PiilwIjc. 

To untlemtand fully it* «trat<-(;ic rfrUiioiiK. it n orTon 
H:%r> for u- to riki'i*>w the hi^itory of t)k«' ••fTort to o^tMn 
Diii htK^hMAy. |r id wi ll kiiowit to y<iu ttiAt for ahaut 
four oenliirir-^ an nfTort liaw lnr*'ri iiisi'lH to ttNi'iiVf/ th<» 
)t<*orfl <>r tiir stniilf ; ami that ii«'(irly all h>iro]>fan 
tmfiutt;* li.ivf «^'iit ri]»t*iliti<nis aiul ••X|il'.>r;tli'»ii-t to (liln 



iwthtaiiJi for th** iiurji-ttf (i 
!«.h>>rt*T ron-c I.. I lit- K 1- ■ Jn 
I'll 111 failuri- .iT.il ;:r--iif .1 
i.';l>t **V4'It{y-ti'. ,t V' lir*. ill' 

very a«!t(VP iii 
hjfVM \M'*'U At l-fr vtvly 



Aiueriea. u\ 
Im'VudlI t lit' 

HtJI^*' of «« 1' 

fctJi.:'- ^K■l^.^.: 
rlMii *-f fr.i 

ffl'li:-.' ai-il 



Til-' istt.n.ii- (• 
rh- i.r— I 

tii.n, I'r-r^.' 



1 1. 



i>*'f.iri' a; r iv 
111 all trr-- 
jiri-l tiji' rij 

|»hy:<i*-iil hut tlu- M>ciai, 



r why ir I 

.-M;-'!Pn.- 



nu^. if |io?JiiWf. H 
M ui!.- of thr-r* r»**<uU- 
■ niifi Itiout^i, for at 
i'4'ti States hikA taken a 
•niti-Hi*. thoiu'h thiTt' 
iitioiij* iiiul r" ii»-- ' ir 

.', -A .• f IjOt |Vl^-tl 

ii'pin.Mit. tt'Mich i* thf 

. ntnl tht-* thirU xtat;*? 
' tW'i st,u;i*« ari- 5I1II in tlie 
-fry hirj;. iv upon oiini^lvw as 
i"h.-ii . iui''l It niAV bow^ti^ 
irtT -i> :( tHti*' tuia iliipiid 

h i*'i|-k II I- "■^■■;:t^^!,. 
k- !ti-r-' ;*r-.. itl'A.!i>- ol^iitai'l*"" : 
I i-r,!.-!---. nr- ii'-M pilly nut th»* 
f h.,-,.. r,<--ii'int,- frmn 



intvn'»t» ; nuiJ w> Wt' will tin il ri t i. 1 .1- ■■, i- m 1 -t hen*. 
tiLAt rhf-ri- are pertuia iiiten*-.! > l-^tll.'[l iii.ty [t,irri,ily 
Im- int*?rfer**ti with by ib*-" oiwniim of nm-b a v. iiN rwAV, 
nii'l that tbt'»io intfffwt* ar\t rmtiirally JUitiui'n.i : 

A<i»wtiic ohji'iMionH wbii'h hav4» iirift-i) tv. t in' 

forihtniftliHi of tblHcaaal are; t\r*t. the pliyniml itiUl 
cuUh's whtcb be in t^ie way of the L'on*trurtKin nf mtt^h 
an r-i:'.erpri»e. the eartlttiiiak'^^ aiiiith4< voli-stKke- wlilcb 
ore fuutitl to eKi»t in trupical eoautrje-<. Tbvre nrr al-^t 
ontfinw-ring (liUb'ullir* vfliicli liave b«H.*u very irrwitly 
rantfiiifl*><) and iui»tat<'il. It 13 iitati'd. al»u>. that thi* 
Unltod 8tat«w ought nut toi^oiitto partnership with 
any m1rat« parti m for the piir|M»»> of oiM'ninf; ihix 
eaiiaf. That tlw ennnpiMmiiM wlui^lt the pri'M>nI Mari 
liuiel 'aOal < ' unfiHay bAvw ar e ttMid by private lodi- 
viihiiil-. f r ;* iil;iM\ ■ p^irpo**. and that the eoiB- 
|iAny iitl'MU}.'iiiu- t • ih.iKvl oil llw Uoltml Btatee for 
m vvry Imsko bouiu. Tb'jse are mere pretextH. of uoiirw. 

' "L"^ 

tiui Cuite.t 8tAt4ai qkh M»rcrlv 



terfrfe vrith n-i?errt»:^1, fo vnrit- t*xt«*»if. I^f *'n-i 

ni'fltiiofih.' r f.i. I -i-M;it iiH'iitiil railri'ili-- ivri 1 tJiiilui:-- 
tJoli I vti.nM iii..- •:■ v> u li't I.- 11 11. 1.- tui-y nt .1 I it I. r 
niotUft.T |r ,- il 111-.,, rh,.' :l ^^M.||.| ilt-n'irli t..Tr.L'ii 

tradf r«-l.\''i-in- TiNir is 1 1 ;. ; i i.'ii i .ii.^ .1 t:.-f iin 

fiort^HJi'. ■■■ II |i-r-il ;i r.-,»-i .1 1 'i» fi ■. I 'lt- chi i.i I ^uu- ► 

.>i!i: l'«-'ML -i.-liOMl. II hi- h..-ii v-i.iuiit.-.l 'luii r!..' 
enlist r iii'i i-'O ii[ till- CAri.-il w . d (■.■■ in. . 11 1 ..'f 1' t ti-- i'< lUi- 
riiiTiT .it rlj.' Wiirl'l if<: n-.-. 1 hiin il.'n, KMi,->t 1 uijm]iill\ 
' -Il -111. ii,.-i- Villi il-iit :hi- i-.i-^t .1' rh,- r..ii'.l 

r.iM p.Hnitu. h' .iivi^;,, rii--ii.r 1' 11 .■i.-i ..i,;) ^1hm..m«o 
li'lilil * i-i; ilM- IMMI n \,'ni :it'-l-- l-- n riil>-iii 

N.iKuii ti^' up Ml'— -lij.-.-i ii.iiN, vsn- llMiI ih il th.-y .%'<■ 
bint-%1 K^'UfTitlly M|ii'ii J-■;ll■l.l-^ , HN:irii-'- uinl S4-l«-l 
riifilt, the -*aim' I►^!»l■■■l|lIt■^ ■.ihuMi m.il.rlLt' t In- < iv-r riir- 
lion lififed t4> everv uTfi^f jiuhh- luijin ■% ^'-u.'ii i ^ f .\n} 
kind, itbowu by tin' tii:tt4>ry «»f lUt- ••(' iptiicni i-l 
the woflil Now what an? tlie foreen in I tvi.rnt tru! 
oi>i*Tri)ettoii of lhl» ranal * Your prewn«' In-n iIua 
inrteiiK'nt niulu i*- n vcrv ^CNking tUa*>lratioii of ih*t 
fan that the i»^>ple of tlie L'njt.-d StutMH are ahve to 
llie iiiiporlaiu**' of the e»ni*lriirl ion of tUtn v»utt*rway ; 
tli« |KH>pte of the t'liilrd Stalt--*. »e iiia) tutfely aMfMcrl. 
mrm aiuiaiiuouMly, with Cbe rxerptioii uf thotte iu«ti- 
linnnl Iwfort* having nTlntn vr»1ed iiititriMitii, in fanir 
of th^ <M>n»tructioii of thin I'lnal by th« i'niti-d Statex. 
tob«owni>d. oo«tntlU>d and «kpernt*Hl by the I'nititl 
8tATe«, for lh« ooiinU':'n>' of the rmt^^t IS'ateH, aw well 
as that of iba world. W« luay atM> <?ou»t on auolher 
furoe uolaMMUytMlUMMd in work»of ihin cAam, Then 
Ik a IVoridMioe Wlllcfa rules Ibe alTnini uf Bmn add 
wbirh ap[i4H's to nnliu4is an well, as wo have Mien in (he 
<Tvei>t» 4if tlte lajtt >ear with nrfiirttner to cmr own de- 
rtdopini'Mt. We e-.iii tjifely <siunt upon llHt haiul <d 
iiiMj to ifoldf iiM III the devejnpiuoiit and rxt«D»kMi of 
our CIS iliAaTion and Cbriotlaufty to (be nattoiks of th« 
KitBt; and I btrlwvi* Ibat th«rv In a rvrtalb. uianifest 
dcscbiy for lb« UnJIvd 8lal«« to work out. and that 
Ibat dMtlay la Mag fulfiltod very rapidly, and that 
tb*fv is nmhinK we can do that wlU so ynMtIr pro* 
wote Ibat IntenM 11* the f rnlnj: nf fhisCTHWl It was 
HsM by Ktnt; Titibp of S|miHi, aboot tbvim CNlllirlar 
n^eo. that tkie tiarri^r which KlstMl at tUs Ifflhwoa wm 
liteead them by tbe Lord for ibe v^rv purptme of pr». 

TMltiM tllA mBMChOU «lf these f wo im-.-;«iiv Tbi'. ob- 
sta«le fnniMMI nan vltb an o()|N>rtUMtty fur deVftup- 
litir biottalf aad dbplajlathls rMmtoniL 

TiieM^ Umb, are thbtunm anayird an tfmm»m tSdm, 
KKAinvt, and In favor ol, the aonatrnctinn or thr aanal ; 
Aitd " Hp that is for ns Is irnuit4ir than h* tliat lsaiEaiit»t 
UK therefore. I think, wo niav safely 1»npe and pray 
for the O)'tietnif!tton of (b* eaiial at an early dale. 

Wlib refwreiicx i>i the pobcy of our ctHutuerelal rivals 
on the otbvr "idf« of tlieix*eaiL, we find, if we luok Itito 
tlM* httilory of tin* iiiaritiinr* |3i>wers of llie wurUI. that 
there hint biHMi a {.'radiial projfmoiioQ of the inaritnue 
vtrenftth of th<! world frniti the ranlerti end of the 
Meiliterrajieaii. in fn^t, Inmt lh« tinwof the ( 'linldnan», 
w<-*TWAril thron^)t ttu' Ph*-nii-iaii-, the \'i (tetlJinii. lb*- 
I'orr itifin-*-.-, Mini S|<jii.Li4ril<-. nntil i»on Kohil-itid i»> *ii 
prviii*Mi> a iiianclute iiarjon. and It tliM |M.wer— th^ 
wea i>*iw>-r— mT Kr-uhiwil ttliK-li ba* MiuiSe h» r ni;:tl -iie 
Id, Wb'-n U'e coii-iilrT tll«t h^Tv IB A K^ouj- -it i-l u iln, 

tNiverluk' alM>ut KHi,<HMl »i|Uitre iiiiitt*. iind Ijiitihfc; n 
(Mj}Hila( ion Jitm than one half of our* l lo ix»>.oi>t mmIm. 
and Ihnt tbry ty>ntrul r. popaUitmn of :yi'l <h)0 ihO 

fM*<»ple« — depemi**rieic».— <>T. ip. (ittn-r wf>r'!« ot*e Kuk' 
i>:i |i' r--( .ii lilt r- 1 1' •■U' ti"-" t ' 'r,*i cii' r-., r. *f 1 • .t >■ .i ■ ■ t if 
Ml ii.nv. r of rh.. iiil' li:i'.-it. ^- tiipl > \i- -l uii .|.-- 

\>'|o(UlH-liiE. ot I Jlnl t.iiU. I I' .0 I 1 ,;. H !■ r Jil |.-tr t !; !■ Ml i;! 1 h-T 

•►-A jio*er A* «> ^;o MM : 
of the oyl|~»-t* i»f lliar . i\ 
til uiihui !h<' Uk-^t \fnr r| 
»ULdi out I" -l-'. It'-' I 
tbrin, iLti'l t lii- r jriLp'i'r iii 
the .] .riM-ii-: I't i'i iiurii 



tKkioc pawwMoo of ttw «urk 
dooe bjr pfivata partlw tor poblle oiw «Hliwil_ 

. . tDnfnrlj 

le (bf 111. could be eomlilertHl «qaiUMtb 



, ^ thMl l«rt 

■ipcRMtloo. to ibM DO Mil wbMi dM* aet iMtgni** 
Ibe iMMm of tti« eanal eoapanr notf doe* not r 



eotuj 



ffarthepofpiMeaf poaCitutiiiij;. ur (l*>f«TrinK, &L-ti<)ii ii|xjti 
Ibta RTM* projMt. Tti 

■anM Um mMoa ol t 

MM bjr pftvata partlw 

MupeBMitloo. to IbM Di 
le iMMm of tti« eanal ei 
jupenme (bf 111. could . 
It i* abu urgL-d iba< then wottld bt no 
tlwoaah aneli a canal ii one mre built. Tliat la a rety 
plMlM quM t iDO, and ona we ban not time to 
ttall«*««lnKi battban iavKy Itttla gnmDd 
' 'mmt. If jm Ipok attba Urtorrof tba 

ol oar own mtorwun, jm will iBowdi- 

, n MMWar to «Boli >b oM i dwen. 

It it ainarged that tt would 001 Mfi ThBlwHIdo- 
paad nry laiiair opon theaiaMUii MaMMtM mm tlio 
totbebafgedlarilatTaiMpartatloa. It lailated, alM,tliat 
tbe nonm>iwion nf tlM^ MaritinM CotnpAny will expire 111 
Ofttrthi»r. IWK). Timt luav or inny not be tram. Tlw 
NICBraffiAn govprnnwnt "haii dwUrml, by lui action of 
lt» eonerest, that tlw conooMlnn will pipirw at that 
date. That i« a leeal qu«i<t>uii. howftrvr. wbich In «■•■ 
cefitlbk* of riuioas eott«rmciioiiH. r|H.iii tlmtb«fll*an 
tiplton for n roDcrsaioii liivt Im^u graQt«d %o aiioth4*r 
nyiultcjitr. which biu rr<^ntl>- been forawtl in »w 
^i>rk, known OM ttip Kiiy«T i'rairin nyiHliisalw. wbleh hiM 
only All option with Nioara^ui and iu>ul' wIIIl t'u»lii 
K^etk. I mention It only a* a lAi-tor in thcrritmal eon- 
Till ri- I*. jiLui. Another wn- 
■ I I -.-;SMii t* of that <»{>tlon. 

I 'Miiipaiiv, an 
i„' I ■ n;,*t;r tb^ *'»*'lnHlvc 
iK KiviT, ii:i.itM ?li<- ■ ■iji^'trup 
riipliN ill ti:iit r'.\tT ^. i Ehllt 
r.M'i'T^vioji ^.Tiinlt'i! lilnJt f thrt 
^'f»*'til>'rit. rli!- tln^li-li i-ii|i.-».K«iittl 
uf tin' nr«l ' in'-. iiii 1 uiiiil.l in- 
Ii(i](<[]i.iUi: ijink'^illu- with ftir-'tird 
OKlritn."- A;.'ii.ii It J-- iLr;r»nl tlllit tilt! 1 iilii :i T« n 1 1 
'il5i:-i' fi.ri v.-ry i<r:i. tu'al purp-tw, an.': i l,;ir i- 



dltloiiit ei-Mifroiitiutr 
c»f«<tou wlilcll woijlil t, 
aiitl that i^ tht^ uu** 
Kii^lixh cuin|iiiiiy <'liiM 
itnTlCJitioii iif thi- S'Lij -I 
tlon of port.tv • I 
At t)lt* l*XptfiltlHli 

uucal-dirdif'Mi 
luny tAke prifc^'ii 
Volvo u« in fiirMi' 



•r -h. 
Ih.- 



I 



-li. r 



liri.p.T 

iii.ri .11 



I li. liqi'-rr.^l h.r i 

M..,- Ul;.| -.h-.t -11. 

• ri-iiiit^, It -itnA ulf*. 



■ii'. timi j,-<toLl 
I 'M.^bb- Mini, 
^ lo) IIM- for 
id that if tho 



>':r ir,i:.-'L» ' '.^ii :il a * 1 < I'lt !r. M>lll»' ilyiiuinll* tln.il llllcht 
w rir-f .iii'l i:.-1ii> ilii_ litrist liliil Tilln lUf cntiftl. 
Tiiikt will Apply to tfvory iHiblic work lu the world. 
AaotlMvmjr aerioua objeeittoa b tbat It would In- 



■A r r.ih'lhly npATpr fOfi.OOO.OOO, the r*wl Rt'init torl^. 
i> > . t rt»r nnaneliiif, and vanimi. other piir[]Qi«t. 
1 t \: -■n»'t>er there »oniewhal hitullur to Fsiuua% 
ii: II- .- ir.ii-r - I'iif Sio'/: t rafltc rice<-d*> the ijuvt 
>.iliL.'ij .1 .■\(i. .f .iMi 111-. It 1.1 ri<'* ij\«^r V.iVf.iMK* UiUi.- 
ai.'l "tit . -iiiiil I'iiN il.;:, r« i.-'i'iirl'.- at li'ii*t 1^ |i.;r e^ni, 
il.i il. i.iN, 1- lt,u^ |i,ii,: -L- In;.' I AN J-! rent i|tvi.j#n^; 
- 1 1 I : ||.. | ii o| il|. n.--- v, l.ii'h Lave lM*efi iuad« itt ri^ 
U'ur I -I I hi'i vjiiiit: liit^f :i i-i.|.i|.lete|y vlefttruytHl oai) 
til.- i-^tri 1 1 h.iH tuorc t liH-i >. illt'il lii." I; ji list NUJgmii* [jff^ 
ili.-li ML- 'if ild [.foiiiotei r 

T.'it T - .tr-- a ir^'Nif iji.k:i> |ihiL-i"- of thi* iiuf^tloo. I 
)ui\ f 't.tl. 't, ] wil. h.if .iff:ii:i lo ili»eH»» lUeiii i,« 

1i;.l',-, v.'rhitU-. I'I tir-rvt iti- i ,\ui afmi«l I !»■ purl wli;,:^ 
ill !»' Ml ■ ri- lul.-r.-- lii.^' I' l:ii.-< ..'.idu-nre will liai.* u> 
l.f i-iir:ni|.-t, hiir I ■.( . i.h] lii..' 1.. ti'I.t, oldy iofblfnt. 
.>JI>. 1.1 Th.' o[i-|.i.v('i-i(. of rli. •! ii.'.-^iiitiiK-iiUl rail. 
H'iii't itij'i itiat ti< (*H> ihat, after eo(tni4erfi>U.- rt-— ..n^d 
atiil »lud> u|M>ii that lutrlicular braiK'b >.f 'I r >^i I jr-ri 
I feel very Uruilv c»mviuerd that there i.-* i.it:tiii : i^^ 
i-sMlld Im* done tlinl would »a frreatly pruuiuti' ihf bii^i- 
lle>i^ itt the traiiM^ontineitto] rAiiroadii aj> theo|>rt3iijjf „f 
tlil^ennai, N.<inriiily, it look** like a illvt^KMi ii( t.^- 
iiaue aii'l He^ni» to In* u jiArailox ; but ^.ttrh i^uuttlw 
etuie. for the blNtory of railn.tad de^ elopim-nt in 1hi» 
eoiinlry hmt* uliowii that wlierever there is a fh««|» 
wutrrwAv eoiiipeiinf; with a railway, that mlitAj 
i* ceKerally in exee]t«nt flnanriii] condition : and Ibr 
rAllroitilt. in thiM <N>iintry parintf the Inrffs*'! dlTltleadi 
ttiel who^e ftoek« vtaiul hlirhesl in the niarkK 
ihieH* bAvjiic Hiieh deep water coiu|M>iit|iifi. |f T14 
will l4>K.»k oV'.-r the ^t^^>lc quolat^>ii»<. yoit will fir/d tW 
(bow railrviadv wlneji nre peoirrAphicHlly (.ituatcdsln^ 
It M-iiboartl or w hich iMinillel a i|e«'p viater lake, aOM}- 
^able rirer, or a frtre canal are lliooe whirli ar» dolllf 
the best baskn«M \ while tho«e running tlimoth ie- 
l«rlor larrltory. batw^ro hunrn leruiinah. ar* of ually 
below par. or are In tb« haniU of rterivers. Tbereu 
iMrthliiir that will do so luiMih lo ooloalwttKtMk 
Coast «• the opetiitkte of this caikal; and ailftith««t 
of tb« prinw faeCurs fur the develupuMOt «t fllln«4i, 
tha affaci ttpon the failniads will be very eraalialii 
a ihoft tina I faaUav* their tOoniHse wW be iilliM| 



doubled. 



| i.r, .1.1 th. . I ti- 

■ I inlf.l >rtl.-i h-i- -iJi.l ii.i 
A e ll.t^ lu'i juir-ii it < if 

iiT iiiji't- ,\H ^' r.\* f'^.r [>",•■«■ M. 1:1 ■« fur 
iiiuiiii'r 'v iLii'l civ 1. 1,'.,' i> 1^ i,;r«'at. 
A- s iirlv .u- 1 : h. I'f 1 .4: V \-l I '..ri» w .i-- in>>-. il. when 
Kn^-I;t:ii: "ami Hi.ll.«;nl fi.rui.i] an .til urn-. ■ !■ ► ...ni'Vent 
thv Aiihir::iii .N. I l;^'^hllHN ffuiii tui'.ihu- Mhv trft.'t' 
lii.r.i .fv.-r w.rh in.. K-i-' Iti'li"- : ntn! I.i n.v',, . nln i 
Ir Wil- j.n.iolnrr.l :li-it r 1 1,. A' 1 - : n :if N-ili.-l-ii.il--i.il 
tbe liiiiif- -i.i:r..i] hav*' mty *.>'iUinimH it ( .1 1 "itt:*-)!*:'!! 
other, in . it:if r .lirrrtiod. An early n- I» : ,^ Si-otob- 
inaii ii iiLu-ii K.'l.ifiMin furnied a eolonv iiuil %<-i*tii*d on 
tlie Ihlhiuii^. t^ Darkn. Il« wan not >up]M>rtiHj, lw»W' 
erer. U'e3«iii>e of ttie f^Ar OiAt it would intarflPt with 
t)K' trade <d the Ka^t lii<bah < oiniuiuy. w tlMIt ho Was 
driven off aftt-rwurd by the Spaiilanl*. 

Atriiiii, we Ibid, with refereiiee to the hit"tory of tbe 
Huez Canal, which ih wry pertinent ha bearing' ii|m>ii 
the cunytruetiuu of tbe Nicaragua t'aual. that tbe 
[Kiliey of Ktif^land before the opening t>f tluit eanal was 
extremely hci»tite. The prime miat.«ler, in l**."*?, »tatasi 
his nnasanii for bix oppof.it)ofi. (mbbcly. KotN-rt .stev- 
9wm. the m'eAt railroatl ef»iclnef>r of l-'.n»:land, re< 
porteu that the eanal whs liupraviicAble luid tltut be 
wasaKHtnft It. The ^-eutiluellt of many other Euh:l=-b- 
lueti. AH Well a>« of the press, was hostile. Tbe Biiu- 
burgb Keview said it was utterly hnpraetieable and 
uricvU that the available rcMm roes of ^ypt cjoukl not 
execute sueb a work in a huikdred yearn : ihal tJH* cc»t 
of inainlenaikep would (K|nal t)w original outUy : that 
venM-u woniil have tobe |)aid to Indaee tbeiB to patron- 
ize It, if i>tult . Hint it ouieht to he an tDiafwtlng qiacB- 
tioii todii»cuh?. but would hardly everbenedt Btalilnd. 
In the Ughi of the «ir**^t^riM.>e of Uw psat yeaiv^ we 
eaa eae how mneb weifrtit to attach to the»e ob)ecljons. 
wbfieb are bri»K repealed in tlw ob^ertiona nripeil 
aaalBltthe Vkmgnm Canal. Tho t^uarterly lUriow 
fallvwied la the MMM etrain. be)ipTtn|r the scheme tn be 
ooroBkereiaUy nnMmad. Buittand did n«t enntribiate 
anythtnie to tbe ballllfaif» bot hat elaae been the lara- 
e»t patron and ifreaiM MAalleieiy In Heaae t alioa. it 
(Hud «i9,(»a.O00 and overlbraoefnln naiaberorebatcs 
t tTf^fiOn aharasli, and that nme jiwuwty ie ta<day worth 
VlMLdOOmOL An KnglUh anibor. in Tabrttar to tfaie 
eoodition of allkirv. rtieently said. ^'Ko onn eooM at 
that 1ini« hnv* fnrwKen that in lenii titan thirty y«ar« 
from that date th» Suez (?annl wonhl have tt«<H>inean 
aii'onipli-hed 1a. -T and would hare iMMTniiM*, perhapsi, 
th»' in.»*t ».na-**"[iil eitt.'rpri"> 4if iiiCHjern times, that it 
wouM huve revo]iitiurii/^d our shippluK ami transit 
tr.-ule, tiiat onr Indiai^ ami Ir.-inMeiil Iritde would Iwre 
iKtrticipalei] in ttn lolvntitaci'^ to an eiu>riM.in5 dr<i;ree." 

A larpe ]M>r1iofi of th.-il cana] wo* built by Arnti- <*iir' 
ryiua toe rarth in IjA«k«i» on ihetr backs and on their 
hrwto. The total cost of the oaoal Is reported to be 
about lUQkWQuUW; bat tbe aatnal eoetofeoostraetktt 




by iliatQoiD< 

mlttae In connect Ion with eeVetal other failh oriihiui' 
ine in the llon*«. One known as Ibe llawlrtballe 
rtibftant tally th*«aiueasthe o<u« missed bjr tbit&matr. 
Tlkere are iM^reral other bills In tno Hoiw ; balNsir 
of (belli look toward the pn>enrinir of n fti>ver«i^ rtfit 
llntl Iwfore litkiuu' any further aclio« : bq| *»l]il»r^ 
(piireiii'Mit would violate uue of the stipulations of ibr 
< 'Uvtoii Ibilwirr treat V. Il would throw the wbuleq«» 
lion tiat'k in;4> tlM field of diplouMiey, and *Mtaia}:brhr 
year*, tir it may be forever,^' b«fff>m the United Slain 
will M»eiir»- eolitrot of tii.xt cjinal. heeAu^e ilw Mine 
eoiMlltioti^ will enlitittne to »-iirn>i)nd the AtllKw(iLtfrr al 

tlicvanai wjiwh Itave prevatt^xl tor t*tkhianv years pwt. 
Tbenetora. the tlnie la eitreiuely erlttael» aaln* via< 
elebeiiire tbeaipinttloii of the p ree n ofitfoe.* 



AV BNALISM BBVIBW OF THB flPAJnUI- 

AlCeRICAX WAft 

TiiK IxMitile operations between H}^in and tbn TiiitH 
Stjii. N. t-iin*iderei) w* a war. have not alToriied nojiy 
|irj»riiejil fil<jiM-t-lt'h«iii. to the navnl oiniteK^t' Iiwi 
it)(ttN-r o|H>ii uhich we havv iniit-'l feelitip*. tlbj»*t- 
leff^ni" in war cannot be Jeiir»e<l without much lrttin([ 
of t>looi] ou both •ides; tlierefoTf, ai* miiiplf h»»wini- 
taritiny, we rejoiee that im> few b>KMiii9 wrr*' Fesftiid 
tlurin^ the late warlike oiieratioitK ; it would le al ust 
r<in iiiiie)i to enll lii« tl» - war ;" tb»-re wa* lltllf lMl';a( 
tKtrk liVone hi4e Huttiur biiinaititJiriatiHUi. likeit>'«t 
51-f t>ur ipijilulf* i:<hm1 or tMni. le eiitn]MM)iii1 rutlwr tliss 
-ii|ii. , ko.wiiha luitaiiee of feeling in fn\or rM oiirtwni 
ri.iiin rv iiicii. w»- W011M like Bueh milit.try i.hjt'eC-lMeiOl 
;i> tuay be n-et]e<l by luatikind to be pai-l fi>r by tl» 



bl.MMi of otlieri f-iil I 
we put a*iib 



amount at in^irui-i 
reprf>f:ir.-i hy i.u 
tlo).-. . ir I h :tl :i .1 .-1 
iraiUf-'A*' fiti l 
our i.iv* ;ti ft r.yU-i: - 
year ur i vs ... -I.i.n n 
of the p juiuhie*^ of lii.-ir 
War biL5 it:t eoiiiMilal I VI 
riPH, an<i tliey roun* to i ii 
eltir.4>n Amonn,' tin 



thioi b'. 
" iir Mt.iii li.iri I , .11 
■Ii rii>-iVf.l .H. II 
il iii.tiifil 1 1 r-^, 1 in' 

iTh .1' i:iVrNr-|j.,:i 

■ iiii.i t."t. Iii:uv:i- ' 
thf r.-ulN of tht 



VII -.[). 



.•ml l;n 
< 1 . 



I f. >iii*c\-*r, 
■ .11; iKiiv i:*- 

;.m| dlMl-'^ 

tll»- * 
..lu'h mlwep 
ri'rtkeesii 
[nbeimd 



war 'or 

ba-- lirm. 
ine»:i,ii>l 
iniriil I '.I 
aiid j-fiii 



■.I ■■ 1.1 ii-i |i. f f. 1 

i:-ir .•nri-i. 
- ilf|)iit.'H--1i:ti.*'H 
l.iliih. He i-_ f 
vt urri.i 



just 1 fill'.- Ii-s- It* v^.-lo 
wiirrii-.r .I'tfti.T IhAii ti' I-' 
, hn:i. rht Si..-tiii-h A^-»rirx; 

L'l\ r ir> ^Mll-U-^ 111 ' ' 
r !■ 1:1. 11- :\ . >ir :i;riiii'' 
if tu'htirii: 11 iin il 'ii''; y- 
■r\ t in- krint*-. A. All i^'--' 
^■\t-r Inn;:.'!! In l-lt-w ii • !■* 
c«?iii!iii[iv luti, t'ternity. I>nt Iwfore tiir »a( -i^ii t^' 
■^rt . - i] Jitr he made xonie remarlcnblr »hre»d fc<v<^'* 
.1^ .«lt.t- i^lMiiild hapi»cit. and. to hU (frnat »tli'r> 
futl«-rae(i.in, now tliAt the war i- over, it * *f^°,J^'J 
thiiiL:'' nhoiild bave bapitehetl Jii"t n» be (oreteld. 
the> tbd not. eiaelly, be>ide the luark. Tin? (xiftrt- 
pies were -onnd, and if eventn did not Jiwlifv ili*^'- 
that niiivt be laid to the blame of eveiitK In a'l ""^ 
onsnMS, iMiwever, it may be >Aid that tfie Sixuifii- 
Ainertcan war has shown tbe fHmndnnu tli»fV'» '» 
that Adtulrai Colo«ub iias pot forwaM with 
t>erR*verani*e throui^h niaity year* iMi*t. ,3 
Tapfain Mahau wrula. he lndUBlrioii>Iy iir-afli^' "* 
^.-ri'ar .hx-lriaeof nnTal Bq^MUAicy imd tW fiit> 
luilitarv jireparnlians— 'inor* eepecially In the f-^" '* 
Htv^i defeiiM'*. --iinleim Kupportcil by H*l"iaM^' "* 
foree He Atiowetl the i-niaJl f4-iir we neeti lij^'f 
Tastoii 60 l>ii»|£ NI4 tUete w*i* a " fleet in b»'Hii:." »*^ ' "J" 
preiaed tbe wisdom of seiMilnir onr Beet aaywht-i 
eeek an ewiasrlt ibipe rather than kefpint; i'^ i>*;"^ 
waleiai or, la atbcr wonl*. that Uie be»{ pr';<<^^"^ 
for oureeasiwailo eeek oat aad deetrey lbs 
the aneMXp alt eAlser tutaMau brioff e a Wi l bff j! 
th is flnt need ftar onr eabtanee ae a freat pea^mw^ 
nnilons. , „^ 

At the presemt tlnw the«»e principles 1^'^ 

Iff uiu ircmM i^wr^'^rni*! 

iitneMM. «o4i T««vd 9]Mtl0hr*sf»^ 
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nlnM»t trufsiUH in tlut |K)])ular luiiid, juhI thf imi-y 
iw»w rei'civcv lilt* cunsiilt-rniion it tiwrn*. am) witii'ti 
f'XlHHltfiiry 4|ciu«iii1m (or ti, Thin wMiti<li*r |K>li4>y I9 
larm^ly iliu* to AdiiiirAl Coiniub : far itMirv m> timti the 
Kt'iirrnt |iuhl«! Apt»n><!lat*t(. Ir. tifr WMUt* clunk, lie luut 
Mmutitinjilly or«rftnnt Uw tunrk in the vnlliudhiam uf 
ailvocary. Itit« iimtit cuiiteiittiMi hii*( Ijerii Mmnd, ami 
th** tliattk^ u( th«> country are M|>r>ria,IJy ilite tu hint for 
hi* uullrhii; auil liiNhitfTevti'tl lAbon. tin Wrilnofclny, 
Uan'li f4, he ountnbuteil a pa|MTr tti th«« lioytil Cnlteil 
StTviop Inntitnlion, in whirli h<i tipt fortn sum** uf 
**Th« l^-t'OM <rf the Spunltth-AiueriL'ttii War.*' IVr- 
iMip«, some critic* may he liiulinrnt to nay, one of tlw 
|Q<MIC rviiuirkaUle ol Itw "leoMMia"' li» tlwl Adtuiral 



their piirtM, ami utxo a nurpltiH of ahipti caintile iti tie- 
plh»yiii^ any Vf-M-U Spain jui;;ht luive Mtiil tu W«*»t 
liiilian walfn: ami wliioli niij^ht havr ci>iji<citiit«M) "a 
lli'et iti ht'iiiir " nh»(jhit<>ly lorbiil«lnii;- «c«<t>ri.lii(); tu 
Aihuiral t'olumb'* own tfarhintf— any fi\wrntn»uti ut 
th<t iiAluni of lainlinic tiiMi|ia. That cxmitMrrMiMin. 
]tow<>v(tr, ilnon not ntT«<i-t ih*< wiv«loiM of 8»H>kiii|C ttiv 
ritKinyV f-htiM wtu'r^ver they lulicht he. u lar a» 
KCratt'irv WAh ooiiitThiHl. twit probabiy |M>hflc«l chmi- 
fil<b*ratloiM» hail Hel^rlil in tliin cuniierttuti. att the 
authur Hiitr^i^tH. In rnrarJ to the efflc-ieiiL-y uf " tUu 
IhH't In l>rint;." il luity herv U* Mtid that Aiiniiral 
Coluiiib holds that " wliat«<ver lUts rrtlriiiniug^ ikiwit of 
*a llert in Itrin);' uiiffht Lh*. when flfM'tii uiovcsi nm>nl* 



la 




riiK tuu£M.i\(;a9 a\u rtiiicv. 
Tki chkr aiiMtA by pMi with hto hwds 00 • cMH. 



Oolomh han Immprl th^ro may hd koiimi vlrciif* In a 
ned <)<>fi>nM* Hm t'iM'nko nf thn (tidlriilty of trmppltni; 
tel^irrifcpli «ible»* in deep water, and wiy^': "TIm* l^^nn 
ap|>*'Hrt4 t'» be that U In tmi nij|KiHMpf|« chat if w»* were 
ul war, attempts iu>i;ht be made to diiuuiire in that 
way U r., by eultini; our cuihlen in shallow walerV; atnl 
It Mwiiu a lecitimate ouiieluMton to aH-tumi* that I lie 
rnil* of our cabUs oairhC to be cuvertM] aiiU prolocttNl 
by a f«ir of the lougvut ranfccil guuii propeiiy mounted 
iii a batUry.'* 

Ailmlral Colonib hoUU that thi* pp<*per Mrutouy of 
the Antericaus wait to send a ftuffh-tent force in the 
v»u>t i»r Spam. "The ewiiure rif MinofiMi a Iw^e 
wonltl," lie Miys, "probably liave »jeen an eany npt'ra- 
li'tn ; unti in any eaM? it wuulil have been moralt> eer- 
tain that if tbiN artion had bren taken, nut hui^; uf- 
feiisiT«> on thi» othor vidfi ai the Atlantic rould hare 
b«^n thriUiibt of by Spain- Tlkvn fi>r i^ulka and Porto 
Ri(.i>. landintto for ciin(|U««t inifcl^it hav(« hern efTeetnl 
AC lelsurv." Unhappily fur lh«i Spaniards, "n<»thlhtc 
'•ffeiM'ive"' «a« |»Oftv|bl« on either ''id* of the Ailanl»R 
«itli Ibeir lll-wrved and ill-Olted *<h)|M. but that, of 
rucirve, wan not known ut (he time. The tttrate^y Ad- 
uiiral Coloiub advocate*, aup|KM»eii thai America pua- 
viumkI a Nufllciiiut Qvtti u> mmiI up tlw HiianiarxU in 



InfT to the wind, it wonUI bp pnonnoniily increaiort) by 
(he 4'iitp1nyiiient nf vteani propuUlnn." 

Tti« niiclinr of the |»a|ier ctM^deinn.* *' the sort of 
nciinic** that relifiied alt aJnni* (he Ailaiitlc cnaiat of th« 
United 8tatea. beruum* Admiral tVrvefa wa« at sea, 
and MO one knew where iF>r when he wan likely to 
t urn tip. He >>;i> •> : 

** I wuiKler how luucli luuuey wilm wabte«t Itt prepar- 
tot; b) uieuntt of furtilk*utiuns and »nbiuarliie iidiies to 
mwt— not to prevent— attacks that were le«»il likely uf 
all the jKWHibilitieK of wnr. We have beard uf the In- 
con v«>ni»]ieeii »ufTer«<d frnni (he prmenee of Hubniariiie 
mlncM hi the AiaenrAn |N>rls, but u-e have yet to hear 
of the iMIle anniwl bin which will for y<>ar> be pre- 
pente*l for the i»cheiue ol Uical defeime of the Amenran 
coa.<«tN which it fv-etue is certain to be ad<^pied. . , , 
A9 loni; an we look at thiiiiCK fmm the dldeof th« d4>- 
feuderft; it Beemti the moat reaAoiiable ibiiiir in Ihe 
world to close the harbor of New York by »ubinarlne 
niiiM'H, batterieM. and what not in war lime. Imtt an 
erioniy'ii iH]iiailrnri nhoiild roiiMi inidde and bombard (h<- 
city. . . Naval cnniiiiandAni will run into otmiiidera- 
ble dane«>ri in order to icet at t«hip#. )<ut townii are 
not their bufrtiienK. If iuwuh Hr« to he attackttd, then! 
will be a lauded army aod all thlQgs r«8ular. No 




naval officer with bin haiMlti free would. In war. pro* 
reeU into New York llarl»<hr In orUer tu damaiee New 
York, irvvn it he beliei>>l tlivre were no batteriMi and 
1M> lulneK In lirevfuc hlin." 

i*t eonrbe the view* of Admiral ('ohniib, and llMMe 
who think witli hini. tut to the aMured Iniuiuiiity of 
Itiwni) and citieti fmni ailaek by hiifttile rrafi, are 
challeugtHl by a hir^ number of aut liuriliet* ; aiul err 
taiuly an lufluL-niial >fhiM>l aiiKMiir < 'ontineiital itratr' 
e't»t» lM>ld that a oiiUM- may Imi lu'lpcd by uftrratHmft of 
thi» nature, wbirh they will iiut K-rupli* to undertake. 
Kv»n M» thi« tih<»rc war we Qnd an in«tancr of iIm* value 
of f-ueli a iHiwer. when Admiral |)ew«y Mlenoed the 
batterife at iJanila by a thrral nf l)o^iiilMir\lliite. tjot the 
balterieti, but thetuwn. if bi» xhi|>s were luukBte\l. If 
»U4!h a cunrr:>ition could be obtained, why not utheni? 
l)oubtle«ii the iiltimnte it«>ue of a war <*ould not Itr de- 
t4F<niiitird by ocea^'lunal bimjburdiiii; of eciiu>t town* ainl 
|iortH. but the experience would U« verv unpleasant 
while it la»tKl. 

After all, iIiIh i|U«*itiuii of *hfp defeiiw- or fixed de- 
f«iioe is a nialter uf coot. A »hip U better tliaji a fort 
becaute uf itii mobiUty. Very true ; but tluwe who tell 



UM thitt aliK> tril tu we have not sliipn eniiui;h. If w« 
auk "Whyt" wa learn that it i* beeaujr iihti» 
inonoy. and we i^fxtod all the tuxpuyer will tunl ; in 



short, nn^nev i» the hinltin^ c^Hidiriun, N^^w. to lM»ttle 
up and blockade the tleelo uf our enemy we need (hrt*« 
nhipw for every iwo bottled up : and if we take a very 
pwoibh* alliuiirf uiruiii-t ut<, we find little more than a 
iMdaiir** of vcvM'U between ounelvn* atidouruppouents. 
This brinuN aU>ut a ccmdiliun of a number of iinbottleil 
Khips of mir ailvrrMry fri*o to carry nut their nvnwed 
intention of preyinic on our coiuinerce or bombanlintr 
uur defeuMleia ooait town**, ^llll louklnic at the mal- 



tef frum an «>ooi>oiulcal |>ulnt uf view, bow are these 
(uwuH bent tir«>tected ? They lie at a dblancv ol every 
few luiley all nruiind the Kncllsh ei>aa(. There may be 
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twenty nn1x>ltle<l rrui»eni of tmr rnoiuy, and it mitcht 
take two, or perhaps Ihrer, forts to kr^p them at a 
lianuh'M ili»itaiir<> from aiiy on** town. Each (own um^t 
have Its own fort or forlV. and (here are more tluiu 
twenty [oWKK The quetrtiun then aribtsf. Would ic be 
cl>ea|ier lu build thirty iji<»re shitM tu bottle up (h« 
eueiiiyV twenty, or to coimtrucl fttrtji BufDcieiit for de- 
fense of all the t<»wiu 7 

Fortit am certainly cheafirr than shipK, and th4>yrjin- 
not Im sunk, but then shi|>* can ico out an<l sink otiKir 
shipH, which foru C4iiinot 4I0, therefore the eneuiy'a 
T40f<M»iH always remain ax a iiieiuw-e. hi» fara^the furU 
are coiKvrne*!. Uliie D**kU are of \ery limite*! use. 
They cannot be extended liHlefinilely, and muderu 
naval (runs are elTective at lon^ mu(re». It Is nut very 
likely tluit an enemy's ship would venture far into in- 
land waten while them was a |Mji«i(ihility of a sn|wriar 
force rntchinK him in th» trap, The tmmbardment of 
Xxiiidon. or even (imv«M<nd, would iiresupn<iM the Umb 
of the to Mm and fn (hal c-am* flxetl defenwa ttoald 
be of iMuall avail. There b\ however, the lm|iortaul 
enunideraliuu of the defense of our oversea cumwrrcv, 
awl that neeilii iihi|w. nut furtn. altliouf^h certain de- 
fende*! |K)iiiiiuus would be desirable fur lurrcliaut sha|M 
to make for at need. 

Ah w«- have- Miid. ih<- prnlflriti i% ouv of ilnanoe, and 
we trust It has been tluly worknl oat by onr intelli- 
gence tte|i*rtiiients. It iK tn be feared, however, that 
each branch of tli« jwrvim thinks m> excliif<lv«>ly of lt« 
own function that ito coiiibinetl efTnrt of thin nature 
has l>een attenipte*!. This a»|>ecc of (he tpieiitlon ia 
one of the flrnt ini|>urtani'e, a fact tliat was illuiitratetl 
duriUf^thv late war. when the Americans, aliuoxl un- 
opiKieed as they were, »iifreretl considerably by the 
lack of M>hc»ion bet wren t he naval and ni iliCary 
branclieiL Thn rr«p<M*tive raluM <»f fortH and i>hi|M 
nhould be doubtle*s M<(tle«l hy coiiipromlse. Admiral 
roJomh hun^elf iK>tn(* out the pri>TectH>ri mid aMist- 
ance that fortti can alTurd to »lii|w : and whrrv sueh 
cheap auxiltarie*! to the navy can be made effect ive, it 
would be fuolijh to uet^lect them. The need of aafe 
liareiui in which »hi|M luin rrflt, or in which they oouUl 
take refuse in the face of >upcrior forc». are anions 
the foreinnftt t^utchintrs of hlMt4»ry, but to hop«> to |hiI 
U out of the |M*wer of ho»>iile vevM'U to hurt utt any- 
where Dimply by fixed ilefeimen lt» beyond Ixttie. After 
all, if we ipj tu war. we iuti*,t take our chanoe of beiiii; 
hit, and the craving for abeulute safety is not uue thai 
ran be satisGnl. 

The iihM-nci' of torpeilo operations was a feature in 
tlie war thai cau»pd a k<km1 deal of surfiriM* to many 
peiiple. The AnierlcAiid made sr* much of the tnr- 
l>edo in (helruwn civil war— <ouifideriuic. that is, (be 
very iin|>erfect state uf ila develupwent at the (iiue— 
an<f the wea|K>n seemetl to fitted fur tlie ingenuity and 
mechanical audacity of the rare, tlmt we fully hxiked 
forward to imiijic new ami diabolical dei>artun>s in thin 
field. Am a matter of fart, however, the Ainprvao 
navy luul iH>thlnie very effective in tlMi way of tor- 
peilo craft, and the "*Ve«uvlm>/' with l(i<> dynamite 
ICUii. which wan to have wurke^l ^ueh wuuden«J proved 
oomparatively a failure, to far, at leaet, as renderings 
efflcieut aid tu (he fleet was cuucrmed. The H|janiards, 
on the other hand, puHtcxMHl voiimi fast and weU- 
r4iui|ip«>tl vew-lx . hut tlieiw, tike the rest of the Span- 
ish fleet, IumI befii alloweit to fall into such a ileplora- 
ble ttale that nnjiwihiy little cnuld have been expected 
from them had they had the cinince uf otwratluie. 

Admiral CuUtmb refere to (he dautcer from coiil1a^;ra- 
(ion rr»iitting frum »heli lire. Since the battle of )alu 
this le«M>n has nerdinl no enfomini; fur thowt « ho will 
take the trouhte to read plain facts. Admiral t'olomb 
lUcreeH with the late Admiral Sir I'l^oper Key. who 
thirty threv yearv atro said that tlie diuix'vr friMU Ore. 
tlirouich (he burf<linir of shells, even In wi.Mideii shi]M. 
wan not ffrrat. It wan not tliat llres would iH>t be 
slarlctl, but with well divcioliued crews they would be 
takitn in time aiul easily suuduetl. It i^ (he cnae uver 
nffain of "the caqM^utcr's cap t>cini; the be«t fire extiu- 
icutblierin athealer," ami ,\dmiral< 'oUnub riKhtly says 
It i« a «|Ut<^tloii of men rather than materials. Still it 
la wise (o retluce ciMiibu>tihleM on a war»htn to the low- 
est limit, either by tivatiO(;wtMid chemically or bv sub- 
stitiitinj; metal for it. This ir< an im|»i^rtan( |ioint we 
iJmll return to agttin. The admiral dom not approve 
of the pm^rnt arrjiiigi'meitts for puuipini; service itr flm 
service In our f>hi|Kt. He has "never rrct>nriled himself 
to the main drain, nor to the main lire srrvicrof pi|ieii." 
but is mure iltclllieKl lo the Isulatloii of couipartmcnia ; 
" feelini; that in one ca^e tbem would in eiiierKcncies 
bean iioexjMvted fioodint; of cvuip«rtui«nt« friipi*u«cU 
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to l>e cut uff. and in tUr <rthcT a brenpli of ctHttliiulry 
iii tliP WttItT iit|Mr>." Whfii In* \m*\ l<» 4HHjH«l4'r tUe 
tuatter funiH'rly. hi'HPvrr. In- iitulil wit- iiu allt'i imrlvt*, 
bul nuw li«> u ol ti[Hiij<»ii t}iat " llir ilyriaiiiii. ilit* iiM»tur, 
and iiiiuifruMii *lc4*rnatir4t elerthriil I'uiiituiitiioiiliniL* 
ottvr r*i«iiV4<nii^iii*iit (nr iM>Utini; iHimiMftxtuieul* as to 
IHimpinir Hikd tl^MMlintr mtvic*'." 

Th**iv nil*' «>tUt*r |i«itiii ttiAt W4> will iii«*iitiou hffore 
i'Ummii( niir ii'iitfv lit Ailiiilritl rt»|uMiltV valunlit*' |>4i|H*r; 
a rvHitrktrntinii wlik'h will pntiteil in ftill In 111** Jour* 
nal of (hf Hi*yal rtiilt-U Srrvjctf limiitulioii, wIiimv all 
hil«fn*Ktnl in tlir^c iiiutlfnt ithmiUt nrftr to it, ti« w** oikly 
courli (III »niiMt iti tlu* iiKwt Huhritt Imliimi. Tin- r»- 
nuiinliifr (Htiiit i% tlM> itffivt iif ^in flrv <m tlit* thirkiiMM 
and dl^iMM'ttlnn at anmtr, tlu> i|iii>>tliiii urlt'iiki; in ^j|i- 
nt*ctinii u-itli flu< rink it( itiiil1i>tcnitii>t> tlinviiifh »liHl' 
Art'. A thftiry lariffly h*'Ui wjik. and t|oiitiTl»">f< l>. thai 
iM* armor was liftiff i Imn tliin armor, im* ^liflU would 
thfuiiifli NUprottH'tr**! Miil**« and tliu» riKltt llmKiifh 
111** *<lii|> wilhoiit bur^tiiit;: but it iliffv wi^rrevt-ii tbiu 
ariuur. Ilif r<'*i9tAiu*e> W4»ulil l>i> nuflSriiMit lo cauNi*thp 
iili«M to rxitUKttt. Till* r«>>iilti-d In a >iiudl itrru of vc^rv 
thick nrtuor luul u vrry Ijirc* nrvji i|iiitt>^ iiti|in>ttf«-ti^[, 
In n'fi>ri*nri> tn ttii» Admiral i'nli>iiili taiy* that : 

" Kv|M>r|iii»'iit* uhiliMibtt'illy *.|iiiu>'d that |irnjHrtil*« 
whioh iiHtifrniifd nriiuff. H»>|»Tiiilly if tlipy hrokt* up, 
ctHiii**! iiiucli irtvjiier iiitfhor huvo(< ilmti hucIi um 
Immmh] clean ihruutfit (liiii |>latkn^ tiitni't. Hvnrv the 
arcuiutriit wan. lluit tlii-iv nliould Ih* tin nnnor «-ari*f>t 
bueli a!t woakl hIoji rvt^ytliiiif;, and tinil <»lh«'rwiM* 
evrrythini; »linuld It** allowtt) to (T" thrxMiirh Thi* 
lutric wax Miuiid i>noui;h if it tsiulil Ih*^ ciuir«ia«i-d tttAi 
thr «>ni>iuy woukl only Wrv h4>avy |»riijM-tiJi*it. Hnt a» 
th*» |Millcy left H iMiiiiHlfnt Hfrt^tivf. It wa* |i*MVlinh|# 
tli*ttt»t<y wuulil W fffiHTtiVfly uw^l To iii*- the rwd 

IK>lnt wait a ljuhiiK'f bt'tw«**^k ilit- inin and llit* iinuor. 
f lh« balajiL'i- wrne to bi- drawn at 3 (loundtm. it wan 
lilHI a balaiK'r, k» that Iiu* Um» due to MtinK ^ [Kiand* 
en tItrcHijch wan (N»iu|>fn>Atr<d by tbr emm ul ki-vpiitK 
3 p(Hind4>r* (Hit ; or if tlu* biilanr** arrn to b<> drawn at 
4l-|K)iiiidrnt, tlii'it thf* lt«« dti4* to b'truii; I'J |MtuiHlfnt 
throii;*!! wTiiA fiiui|ii-nKiit»Nl hy the tfain of kit'imii; H- 
IHiMikii»-ni Mini il {HMind*<r» ntit. aiiil m* no.'* 

Thf rf:«MHitt)|{ Uvrf in riiiiiH mmiihI tti |>riiicifde. Cbe 
dllflruUy of r(»urM< lyiuif in luilaiM'ini; tht> rliann**. It 
itlH>iil<l. huwevrr, W rfUiftulMTitl tha! wticn tin* " In 
dv&ibli*" was di*«if;ned— wkiirh t^hip thr autlnir n*frrs 
tu wt brinir itkd^or hi hi*r i»y«t4*iu of Hrmor to ih*^ ocifci- 
nal " 1^1 t{loiri>'' and alM» to th#> " ArhilU** " ant) *' Ml- 
ikolaiir" thf* princtiMil arinuiii4>nr wiui aiiiMwi tin* otdv 
annumtfiit. and n tNtU>* «oi>d*'rfMl k'rowth tntliHfflf- 
civiicy of MK*ott4lary Hn)iAUiriif*> winrb lian t*aii**->l dr- 
8i|Cii*^r(t vtTV Uitrieally — aiul often very nmratretiii'dy — 
tu alter their plunM and adopt a nvriteni that may have 
been preiuatun* at thr liiue il mii» find iiULi.'«*»t<-^l. The 
rarlirr iihi|M luaniml liml to Im- armomi to uh*4*i what 
wax ikmrfindly wholly * »nNmdary ariiiaJtirnt, ami 
now tikut M'cniMlary armatiK'nt u ciiin* more to Im* in 
th4* AM-vinlant. «!' luivv a rvturn to thvokU'rcumliiionn. 



m«*lnl an«l n^torini; it t(» chi* honxoutal l4ir tb^i tnwtn- 
tlnii of nrvMinii; 

Th#> (11*' idaiex Hr>- hinil>*>»f tiini^Tfii ht>-*'l. and Iti4<y 
are fortnetf with 4>ii|ier on** or M'veral o|ieiilnp<, each 




oponfttir heliiir. In th» caw* of nxU ami bar*", of the w«mv 
tliin rtHiuirfd to be ict«'4<n to the luiidr prtHluowHl- In 
till* CAM* <^ tube« tlM*re \* a uuiiidrel iu tbefentcr of th« 
o|>euiui; iu the die pla(«. Thiit fonu <»( die b iibown i» 



Ktr4>Am Iwroiiwxt illvidMl. taut i* oimk1u«1(0 i^ 
Mream* lo tike mundrvl. itruund wliii-ii tli» lunmTl 
Im'lal 1" (tr4'*i*«sl. Here the divided »irr«iu»<,j ,Jq 
nr*- reiiiiit4-d a** a tulM*, attd beeoiu*' Ariulr hpIiI,^ |7 
iTflhiT. mo that it U luipusBible tn diM-oi>r tlw pccat,,^ 
JunL'li<m ill the rinislM?*! tube. Tbu> r«*UDioii || iin»jL 
ent u|Hjn the exi-huion of the nir, whioli wnuU otj^^ 
wmeeumH^ oxidattifii of tint surfuce* i>f tlir totUl, uaI 

fin>vent them iinitiiitc. A MiitCular %'enliR*thja ijf ^ 
K »lkiiwn by tb»< fiint that fur a tew iuvtimat iWlr^v 
fnd of ¥\vrv tiiike ttM< iiit'tiil l» never unitiMl. a* viij ^ 
lu'eii fr\Hii Ftic 4. It luitfht >>«■ thoiu*ht tbitt tUii «^ 
due to the riMditiK Hi'lioii irf tlw* die oii ihf a»rxi 
TbiH, however, i^i not the cai»e, iiia»uiurh 
lueiiL'eiueut (d every run the die i% iM-ated loa ct^ny 
ivd, the initial M'verunee L>eint; M>lidy itue toU« 
ruer of air lu tlM* die, and the »ulw4H|ueot mrnktU 
tli<> itirtal, til iu aba«>nf«>. 

The di4- iilute u mounteil in a holder, id wliirb em 
•Mi*ily tln'it. or from wInH* It in readily miioiw. ^ di( 
fervnt Mi'tloit* are re«j«iin<<l to be |kre>MO. A» ji ^ 
ii<H*eiH«ary lu heat lliti die and itt* buHler |irvTMiiith 
each |Keniilii||; u|»eralluu. il» already lueutlvcini, ike4it 





THE PKODIU.'TIOX OP MKTAIXIC TITHES 
HY KXTIirHI*»N. 

At tin* »i"'b»ie iiM*eitni; of the Irrm ami Kte#>l 1it*>tltiit« 
in littHi. a imper wjiA tvii*! by >|r, IVrry K. .NurM-vtle- 
acribiu)? the |iri.H_>eH<i of, uitd the iiiMrbiiiery for. inanu- 
foctuiin^ itirlAllie Uir* of any aeetiiui by eiiriiHifHi at 
hi){h ieiii)M*raturr<i. This Bvvteiu t* the lovenlioii 4>f 
Mr. Al'-iuriibir Dick, and by it all kiiidti of uirlallie 
90clH>n*> are proihirtHl. from a «iuiph< round wirti to 
eompleX il*^itCnfi with ri' riiteriiit; aiitfln, whieh it would 
be iui|HiM4ibiH to ridl, by riir<-lui£ ineiiil. b^Jit4'4l t«ijitaM- 
ticity. tlmttiich H «lle iimler hvilmuhe priw>ure, Tbt(»« 
aectioiis are all ftolbl. but »<ilM*e the readbitr of that 
tMi|ier. whiidi wait publi»hetl by n>t at the lime. Mr. 
I>ick ban made (he iui[i*irtanl diwc^very thai c«»p|i*>r 
hikI it* allora in a heiit4Nl and plant le condition can be 
»«*|MLraf4Nl. and. pmvidtil no air ha* aivii^* lo it t4> uxi* 
dnw The frmh »urfiuNi>, th<-y will reuiute bv t»imple 

(krett^iire, A tfu** w«>ld ix tlimt ffirinetl whieb tt luu 
HfTU fouiiil tiniKifihlbU' 141 riiptiir4*, I'immi ihlii4luMiv- 
ery Mr. Ibck Imi* fonnde^l anil iwrf'H'ted a ».y>.tpiii of 
pnxtucint; luetalliv iu>i*-^ of any iteeli>m by the )>amtf 
liniceM. and their numuliu'lure lit now beiui; carrieil ou 
CMHH!urreiil1y wiih tint! of the Mihd veclioiiH. Hf eoiirve 
W4! «hi not overUKik the fact that the pritM'inle of eatru* 
»ion \ui> kKM*n a;>i>lird tu the produrttonuf leiMlen pipes 
Aiid UuidiMk rtkl tur the luanufaeture ol iirujeetilrD f«.»r 
nmnll tiriii*. Hut. in thus*' viv^. the U'ao In prcMc^l at 
a iiimikATtkrlwIy low tetn|>i*rature. while in the prewnt 
lik»tune*< ine iii4>tnl ban to tx* o]terat«il U|kon nt a rery 
hiifh teiii|>eraiure. hAttielv, that of plH»tM>itv or about 
tVUb Kah. 

The [mHMMu of manufiu'turt* ir* earrir«l 4»ii by meatia 
of a pr4'».«. iff whii'b we ijive a pemprclivr view in Kiff. 
I, wtileh i» taken fniin 11m* reiir or pow« r end of tli« 
preMt. The iiinrhlne in 141 fi^-t in lenirib. (! frri wide, 
and Ti feW hitfb over nil. It 4*omii^lK mikinly nf ibe nnu- 
preinint; c> lliMler nr o<*iitnhter aatd tlMi by4lruub<7 nam. 
Tile lieutrvl metal I- plni-e«l In lb** c} t(ikil»>r. at one end 
of whieb tti tlk4* die. and uihui |»re»^ur4> lielnir appli^nl 
at the op|MM4ite end (he plawtic metal Ih r4>iT*>^l Ibrnoch 
the ilie, iN^uiiiK' therefrom an roilN, or antiibe-. 4>f t)i« 
reciuirr«l vtvlioii and of a Imuth i^ivernevl by tlirt|uun- 
tfiy4»f metikl plac4*d in the <*oiitaii>er. Tlii;* eonliiiner 
bah not iiiily lo wiibuland the hit;h temiM-rattire of i\u» 
tuvial. but it liAJk aUo, white uiuler the mlluciici^id tlia.t 
temperature, to uieet ibe tfVerv Mrain broiiirbt u|mmi 
l!>e lulert-rt- by the rettlpltiDce 4kf th«* nietal to ibe piw 
•ure of the hydraulic mm iu fumnt; it out ibnuiK'h 
the 4'4MilrAr:t4'd an*iL of the die. The con.«lrMriion of 
thk* coutaiiier wmM, theref«»re. an anxi4Hi« mAtt4ir, and 
tlie 4b'Klhr<ihitC4>f It iravt- Miine rnuibJe, Imii at lenirth all 
(liltlruli|e>< were iivefe»iiiie alk<l every wtifklnic r»Hpiire- 
lumt ami»ly mel, The r4kUtnitier. wlileb |c ;f fewt Umir 
ami 'i feft in diaii»eter externally, b.^- an Inner liner «if 
eaat iteel. The internal diameter of the liner varien iu 
tlilTerent contaiuers from S inetir^ to ti inebr^. annml- 
iii|[ a> to whether it u wanie<l for preyAiriB' a siuall or a 
larife elu*rv»*. the eoniainer twlntr ebant^<d a* re<iuiretL 
TIm* liner i» Iiiel4i*-ed niihin n Kern-n of eylin<len of 
onliiiary nuM >>r4H>l ftpH4*ed alxmt \ ineh' upiirt. the 
aiiiiulnr »|ii(4-eM lu'in;; tilled lu with ii iMMn'oriiluetini; 
loaterial «Ntutpi»>'«l 4d eru-JM'd t*rjuiiie iMUed with a 
Muiall prM|MiriiHii nf iMtint. The roiiliiiner {» mt>iiitr»M| 
on trunni'^li-^ and fitted with w**nii irenriu:; ftir Imnr- 
iug il lu a v«!rlical jfueitluu fur beiufS cbur(».il with 




Kio. 4. 




i'lO. 5. 



THK PRODUCTION OP Tt'HKS KY RXTRr8K)N. 



FtiT" 9 )M)d fk Flir. 'i Mue n vertical »erltoD and Fiic. 3 
u idan view nt the buck *>i the die. or (hat iMirtion 
wliii-h pre*«*iil» iltejf to the inc4>uiiiiir metal in the 
(kfH'rution of pren^iii^;. ITfHiu the pUutic inelal inrftintf 
the sharp v.ijt^-* of the rilm ur wiUR* of th« dJc, tb» 



tu tUletl liktu u sliouldereil recenf 111 the holder, wit*'* 
I'onetl |4» neat into a hollow nirt.-il b|iH*k. ^ Tin- bwk » 
finuly held in |M»iti<in 4lurini; the n|»r'r;kt)<4i p^"""^ 
by a |kair of irnftpini; jaw* lu'tuatol br lO""!^ 
IMiWiff. The 4lle huldrr and tin* grippiu»; JllWl•^T(■^ 
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rit-^J in a strong ttrmmhmstd. Th« wituX %$ fomil out of 
t tm euoialiMT And Uirough tlw die by • hvdivnUc mm 
^> Hielkas Ilk dlBunicr. mm workluc OD<l«r * prewar^ of 
9 toM Mr MHAiiftlMlL Th* nm rm* |irolonirHUi>M iir 

w of fthfl «antBlDrr. Miteriuje il ttl lh» av/n^iu^ to 
thttt M wh4cil th« di» l» ultuAtwI. A iHhkdi irluitu'rr 
i« tUMi wjtb ««cli cwnuUnrr, tb* dlnuMiter varyiii»; t<r 
"'lit tbslnlvrnal dtMiMTor <^ th« multtliH r. on xtArt 
toVOffk ravbdaytlM- tH^ntnliH r Im llr^C tu*HtfHl up 
CM with a Buii-»'rj iHirocr. wbk-jt HU«'*^ly bniik"- 
Uiirr iu thf TfmiK'miurf ti4Mi«M4in' lourvrvbt i))^ 
firfl ctuiryr*' '>f imtuti rfi't-ivmi: « e>llilh The •MtUiii* 
•*r ilop« iH>t ivijuim ^r*h«^EiUu^. its ihr lln^r l>9iMliui i^U 
bitt nft^r eotch run 

Hiioli in irvh^ritl K tliA ATmnK^iiit^iw of tliU ln|{citl(>iL» 
-Vfteiu i»f wbt? phKlut^-iton. It* iHM-mrMiK nwiv he ^x■^t 
ilf-rribed fn>ui our i>li>t<TVikIiun ilnrint; n rts-i'iii 

vi-*il t« tUt* Dt'ltJi UrtJil \V<irk<. IShultuj Slrocl, Svw 
» I^(n<!oti Th« iiiiw>liiii<* wiw nnjiiiiJt? tulw* uf 
l!*; :riL-lii-- .i. M.i'li hi iitM»rt«T ri*sip»^tivi'ly_ In thn 
ivi .1 uf - i- iili ( ^utkt'h. t<>ur w*<r(' |irt>iiij<M»tJ At fiich 
|irf»i.^jiji.\ uijtk. til iltp eiVM» ut th*' Urgtr tii^K^ only imm» 
WW* |>rNKturitH] «t imicIj run, A clinncv liftviti)^ 
put tliruuj:'h. tliL* oiieniiti; lit \Uo fn>nt **n(l <>( ttn* citri- 
Ejijn*»r— lliat nt-it llie clic— wiu< rlujrO l>y m rcntovable 
plAti* or •itu|>p)*-r, ai*() iIm^ cuniAiitcr wil* iip't*ii4U*U iii a 
v*-rtUrAl iKwitifiii with tho cIum^! 4-iid nt tht* bottom, 
A billw nf ilohu ini>1fil wiMtehukir aV'ODI l^ owt. mm^ 
hvMt**!! tn pla*tu-hy wtut iht^n pli«t>^l iit • • [Iuhi. r 
Th«* dlauift^T of tKie phHjL'rr. «nt1 chat I i' -i M > k 
wliirli i» pU*>*i! I»ftu'»^u it an-l the 4'h«r;j».'. h«*liiir tie*#« 
t tiJiii Cli« ' 11 1 ! >>'i '-r 4 tlw ntrt'l huf r. tltv pUttie iiitttt-riAi 
wiieii un l '" I'p -.-^iiro w4>uUI bi» ((Wvwl biu^kward bi?- 
tw»H*ii :h« htcH-k i»nd th« hm-r worv it nut rrwtriiiii4*tl. 
lit iinl^r tn pr<ivi»iit thin bfti'k Hnw rftkin); plai**'. a iJi*-h' 
»■<! (tt****! ciwrk dl*k whirh !»»«*« pia^lie aiul ii»or>^ r>i£Ul 
thnii th«? Itt'HttHi «»t'»Al lit th»* workhij tfnip*'n«turt:'. 
tU^t i>Utcr*X oik tilt* top itf ttif Hiarjfv. luid wlteii lt»e 
prfHM^iri* it lin>tii?lit oil. till' <h!«k it rx|Miitdf^l nml com- 
pVtely fliitt the bcire of tin? Iim*r. thu» rffwrlually prfr 
vi-iitmi; tlip \*nek flctw of the uicIaI. 

Tlip InoM? »t*T'I blork jiift rk-ft'rrptl tn wa^ tli#>n pl*c*d 
iirxiti th« rb<M^k *h«k, aimJ hnvhtir bft-u prMViiii»»;|y h*vit- 
n prttvenu the o«»lil eiu| of ili*- phlll(^fr <>hilHiiif th^ 
ehArge of luetA'. The rtlutlKt^r t»eiijir *>l Hriutller 
iti^-Cfr than 1h«« lintr. tbent iii do fmr of LjaelaUerbft> 
4><iu)ii»t; fhillml by tin* fc^riunr. To prvBhuifr nil flhanM 
ttf micki an oocnrrrnfr. hnwvrvr, tn» biwk of th» toe— 
binok i» rwrt«MHi Am) r)*r«>tr(>ft a rnmuimrflini; ppnkre* 
llaa on th* fnmt oixl <>f ih^ phmc-^r, which IK rhiu 
■IMilDtRlntdlllliOWtcrAl |>(>4>ir|>in mui u prpri>itt.^t frvviM 
ftOtiilW Into OmlMt with tUt* llner Th«' bli*fk hnvinK 
IftMl HHMtod. the oontiiuifT wiu 1;ruMi;ht hiti> a lu<rl- 
Ak tikft Ironl stop pl.-kir rv>iit(ivc«|. ntnd the 



on Iba ConUnMitw wldtv Hunt for thr^M* iih^r^ im b*in« 
bdd 4owp. Tlut prmm-A »in*ady iii I'l^'fidlMU cr* At 
prvtMml tnmliy oat jolid wdiuiift ooly^t hai tb«r 

prodi 



slop 

lll|jerfi|lttttpU»Uimdir MdcK whii h. wUhlbedic, 



Thm bytlmnlla 
w«t»fth«iiJrtart«d. and In foar whiat** cbv«tt vjm 
^SDflM «Bd b«d bwiotii* «onn«oi«d Into Imccbv «f 
tnhm of tht diMui^twrs utatfld. Tb« crlppiiis w«f« 
tImo wIbmiiI «od the rani eontlnuMnu rorvmfd trftvel, 
pn«h1oc<M« tb« rBMAioder of the metal or ■taio|>, to- 
gesher with the die and it* holder as well as the cheek 
•litfk afid the looae bloek* l^v'iOjp the oootaitier bctfedft* 
Xy elew for the amst i*lmtif:«. TIh* tube- wt*rr than Ml 
ciir from tha Mump or tmte «tul of tin* elmnces Ump dlk 
And h4i^]«r rifpUovd hf nthmni ilopparof IfaaaaA' 
t.-«ifM>r ttsnai in pbuN*. nud tbi* n^niAiiktr up*«advd For 
riiiochpr &bAnrf>. a itiinitar rjeUi i>f otiemtniie to tboae 

jti^t dencrlbwl Iwiiip Tb*'ii nirrir*! (Hir. 

^VV tl)u*i1inv** un injrt-ni'Mu upplir.-itiim of the prln- 
nr>l(* t*( rxtni-^iun ti> Ait tni[i>irtAnt hiihtylruil pur|H>w. 
Thnt thi* .tyxtriii po#)t«i»«'i» cri*ikt [)c>»*ibihlit*» in evident 
*fmu tho vririwy nf ru>Ht M-. tion* thnt ure prodneed hf 
II in d»»lti\ tiiftrtl — wbMi Itself ♦•mhiwli*'* )tt'v<»ral (mport 
•III phy^-lftAl ^^h.-^rni-T^-fi-f ir>* The whIa rAiipt of tut» 
Ofctitin* proilii<H*«l will be ••Hen ref^rpiirt* to Fiif. A. 
wlitcti lltUNtrifcrioii Iti prepjfcn'il Imiu a pliittnifrupti nf 
•otiie of the ttevti^Ni*! nr<hn»rily lM*iri;r iiiAile. The pro- 
-v^i*. iH(»rM>ver. uuprttve* the quiility of tlie iiiffnl. 
"Wtttf! to thi* (;r«*At tirf»*»ure put ujmhi it. tn the Hutiie 
A'ay tJiAt Wliitutirtii ►ti'^l in iuiprxiv#*il bv OMiiiprt^- 
*iofi. iioiiifl ttf^lK 111*1 at W\Mtl wirh ArM>nnl with 
i]«*lfii im^caI luirii prfHltii'^t by PitrUNloii «hrtir a ti-ii*ile 
«rr<-nfirtl> of XttnA jht Mjsiftiv. l»t^h with It'J Ti per rei*t^ 

^ uieh 



(•.ii>i..- --rr-n^-tl 
Imr* of (he tu 
iiifiJtl the liMT, 
wi(h A prcn»(>f 

T m?i<S*» If . I 



i U- 



' It: 



^-■r I '-trj •.: ; .1, i.f fYtllf^lt 

:i.r'.-.-i-i 'wUi *.n,himry yellow 
ijs I rtrei»irth i- 4t per ivnt,, 

. r-' I ■- tn eb>i>ptti<*ii. In wuue 
li r.ill. : vellow iMrlitl biiPt. the 

U.lM;:r.. i |,.T u,:il> 



■wtstt«? f vr r lirir-.(' rill- --i.ni.' i .; 1 1 ^ <■ (i k i h •■ 

tjra'iiiii*'^ 1 1- r '-I -in- 111 il i I r i-i'-r '\ -.ni -.-r . - u\ . I- ; i: ■ 
a^;itloii ot, 1 ' i'.-i,:M:i-'-r.i. .1- r^^ -i --.il l- n- 

kihmrttiit(U«» |trr f<|ji :in' i :i t Li m-i'-i ■«i'ti ,--r 
•-"I'llt. #>I<»IiKatioii <tli th« fci'*!!!. Nfi_:tl: 1 1 1 <• 'xTiil-'l 
t»jir^ «>f thftt m4<rAt fptvn Uj-i.^tiiijiim'--' ]■-'- ■<\r Art- 

'AiiillituettT iA*<'i\ toikfc |tpr itt]iinr«> locOi, witit *4 pur 
• - nt. el<>ln::»tliiti, 

TbAl the exini-iori prtH^*^ t^in»iil^rj»hly lii<TfAJ>Mi 
^ lit* utreiiisrfi of Itibm ^hnwu by mmih- Ip^i*. h» whii*-h 
^ he me»in bur?»liTijr pri*?*!iiiri' of three Muiiplt'x <rf »*«truil- 
hrnx' tu>ki*« 1.^ iiM'he<t ill liinmeter bv t>1>7-t inch 
-mhirk, w«» t-^'Hf pound* pvr KiDar« uiob, whioh, by tbe 
-mil RlNiwii tonaoUi 

P^ZZ — r/ 



■nrhieb 

/> ^ bnrstf- 
> = rrtltil 



i« oMMMtvr in IwdMi 



i>r ht.VJO to / f<ir ritrudnl 
■ ia«r4i>><ir,v Htliil •Iruwn ImuvlnbM tlwwia* 
«( tin coQf tant / is ttaW Ml.OVtt, and ma for mihiibidm* 
limnse tnbfHt only rvtMWii 44.MIL Wltli rfRKid lo Mo- 
ailr »ir^ii::th. pimaol ttuntti bfiM tnbM «»• IrM- 
Ml innifiiiKliaally and iMMTCiMriy, tiM nitan of lU 
tf'ffoi ihrfoniMr gitimr >n ulUtMM iticnctli SiH 
t<Ki> prr >q'uitra imh and SI (mt Mnt •iMiektion, tha 
•ii tr*iur«r>« pdmihwdh ({irinc a onan of MS tdlu par 
•aaani Inrh wiui s-m p«r «Mtt. •laaoMhui. 

TIm d»v<>lo[MB««t nf i)w> vxtnuion fftiUnu of laann- 
fMtnrlBK laaCallM l»ir» nii-l tnliex to tlmsn hv thi> i-lr 
fllMlitlllMWI ihlit tlkert' Art' tH»ri*wt*r jUmu IV |tr>^*>cit mi 
3b. tHakll priDfliple iu u|jeniUuu iu tbia euutiUy luitl 



ment trnnlair oat loliil woImmi* ooiy, bol tb«r an 
Matt IttMwitb III* iHNiMunyaiitilitMMi r«r tb« 
adaoHOB of Mbw by MtnMlon. 



A NVr HMHl ■I'BKU lOGOIIOTIVE. 

I\ a Uw-tof* nraauth dcBiwcd at Ataiaadfte ba- 
fnr>- till' iwiabarH of thm ItoptbHi KtOflp nt tofUmtt 

Ki^.liint.'Kof tb* CWatral iwlDal of Aria and VuaoflM- 

tm>'A. M. Tltftiti*. iHiiritH'*^ o1 ttic p*irt uf Unit ciljr, (i^ 
tTfil iifi^w clMk^^lf f^iioiti' upiKi iIhi iiifanN lirct'iMaify li> 
iiiiTi'uNc lljt- niM*iil «if fXiiri'Kfc trtuiu. Miij prc-nnlM a 
x^'iuitwhat oiiainal iwvjtTl fur » UK-«>iiiirMvo i'ik|>abta of 
iimiiilaiDinKBeonlninuu-' ii(i»-fH u( li i<ii\>^ ilii iKMir. 

W* bam>«r from Le CMuie Civil » iiri^-r UMwrintlon <i< 
till* |irep«wd mgflWb •Mob to rrpnaeuud In alBVatlM 



Tlir cy^Uiiilfm, »lilrli iir« twain WMBbar. am iiBliila 

■n|iAu>iiia (iii<"<. Tiirir iitnawMrli MiiMibai and in* 

sifiiko nt till' |ii»l(iii 1^ -ii. 

Th' (r.%1111- i>.'iii-n<'r i" lli»«oa|«M drir(rie wliwl*. 
kIiIoIi ;<r>' !> K'l fl-^'t in iliiiiuiitvr. la onttT timi tiM' thut- 
licity i>r iltf I'li^iiu' III;*!' Il*' iiierfitfT'd in tlie |iii>Miiur*i uf 
I'lirvV^ "pln*! i.(>rilii;>' (■>/ tlw •ln'rU are di^pniinl 
with. 

Tlu> fruui at the cuBiiw. amuic«l m a wind eattar. 
wmtaiom Um cal* of UmcuKliMnuui, who will bav* wUh> 
iu riHHlt all of ttafl luancavuMiut aiid laillaMlail «PPM»- 
UMb li«nrtm tan, an fottml ui» alMiirla InMalliMowii, 
wilMi WOilit of tno noinJI cdMinilllil «tiMM MMtllM 
that aatmi* »4ymm dodpMd to eBtet tit* Ibcmkiic 
of tiie mdn, 

Upon ibctopoC tba )0QonHHivi' t>u'n> i^ pUotil a raO' 
HUhir famaed of tit !•>)(« |jitK« cil|i&IiI<- uf being 
ooosiM witbotlMii ot th* aaiiM rllanmar dud opon 
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and Id tnumrnvm and loonllnrlinitl mvtloiu io Flea. I, 
*, K. aiiil I. 

The fire Ix.i. which In of Iftrg* <»i>iw^lty. In iltvidMi 

itlt^i tiir»'»* rvi,i,iv,rTlii«'lit»l by » H;il. r f tlM'T*')! 

Brink "V'.l'r'lii nii'l h v>.itiimt rctriu ii.iv wnt. r «-ii«.iii. 
which thu» fonu obntTOctlnni in ili.' |k»>o«i;^ .if thi» 
nwom eumut. Tb« eraie h»» n KiiiMTttriiO mwH ot 
Baqnnra fret and will than r¥<i<ilr« ih>' wrrlcv-i nf two 
flmurn tni^uil ft. Thie ArriinKf ii>«'iii of 1li« fire bux 
IK nubjivt l<i rriti<^i*iii. Miiee llie >I'ticliir»» of It la *wy 
OiiilJt>r>rnt<'iK nnil it pri^nit'i ^n-nt tlnn?i-*Tii ai laaka|piMi 
nl i.triiiif; iiivMiim^. Hi'«iijr». I1m» rpfrafftrtry wtpmi 
wliirii itini'R'* till* ntHTtiir^ ftf thit Axil ]mii rrnrloni th«* 
ftccwM uf tlieitir m^'k^iirv' fur lit* rtiHiiliiiiiiirtii vtfirf ilifli- 
cult. Thr IxiiWr liAH fntiri»ylinilrl«ii botiii'«, tht* tiro 
loH-rrriHiat of wliii-'h nre provUti'iJ u'frh tll1ii«« TI10 
yti'nni ocMipiM only half of thv iTAjinfity ^if tl»* two 
np]»<>r prwrvoir^. thr auitti of which mrr «ili]K!4*il in the 
»i»lll»> 1. 1 'T I.' I iiiT III I'l'iiii- 'V:f jfu- r r.'-r ]"--r'T-'- h.:\t;x 
rvr*t»rA 1 1 It : I »* I 'f li'iiiiil luiil I'- iri-:. ' ) ii. i r 1 '. , nf ^'ll^nrii*, 

l)«t tlf V.I.I I if r ti. si. .'11:! II 11. 1 -A I'.- h . r III It I til I s._irf.u'#i 

of th'. p:»i,.. i-r wi.i.T .itr. r.-l :,. :|,.- ,lts.-^ii- i-t.-nt 

thMTHj'. t. I iii.til.'.ttl.l-.. III.- tt|itl.-ii' li.iitor 

lulw. tfKi. hitvc a k^iii-Tloii thflt lA lint in Ic/rpiiiir with 

"1 bo nqitlNd itaa 



tiwraofof aiuihear. Tfaraach tbh npfwiatas tbmv la 
mt IdIw mth CDtppaHaHint. and arcurdlait to tli<i 
MMMO, cold air or air haattd by th* •loaai ol the 

fmilwr. 

Thx vvlulit III iliii liiruiiioiivi- iu») l«iiiU<r. viii|ily, l> 
ItUtMtK. hikI, lowlml. 101 tonii. «i«l)' SS ot wtilHiarr uill- 
itw) for H>lh<«i<>ii. in view of tlta poirar of Itaa <iKtl*«; 
an>l a* c^iuii>tir«i with oidliiary loMMaiiitt**!. aoah flp 

utK* »p|iL-nr livMv. 

Th«teiiilerin iMirlf^'nlar. vrlii^rii K iiu|i(Kirt<'i] hr two 
Ito^fim. woiiM t'lrrfiitiily v»«'r:rh, wht-ii rnipiv. morv- tlijiii 
12 tons with t).i' iiri'i-»<M ry iijKl.illntHinK with whirh 11 In 
pmi'iil*.*!. It tiiiiTiw i"*!! iriillnii» nf wjiti-r aimI IT.MUt 
IKMIlicU nf fui'l. W'l' I'ntiiiinc** tliiLl M. TtiilUi'']* lo(<oiiio- 
tlv« wiMilil. Ill niiiiiiiie nrih'f. Wi'iifti. uirh Um tfiiiU»r. 
lilun* tluiti l(*l)iuii», iliNtritiiiti'il ovHr th«» thirteen jilli'ii 
thitt KUplHirt Tii»* twii Tl-tlli-U'". 

We Iwirti. "HVH l<. (iOliii' Civil. Hint M Thililr funiiil 
thnC hi!< projn-r wyiw iml rntirvly fr>-*« from rntit^inni. fur 
ii<i ilaN jtL<t ('i'iii)ilt. r*.|v nvxrliivnlcsl it iiiid ifliiuiinitfNl 
iiinftt of the vlvii'^iK iluil hail bcvD ]M>iiit«<d out, iui4 in 
now liovtec aiMKlnnted, liy way oI ea|Mitat«nt> n 
liowtdlil Mgli v«ed.aa|tlM«Mabilahailatio» 






jna. A-TRAKavnun bbotiok thbouoh 

TMB FIU BOS. 

the lml|i>r, twd th.>rf will ccrtnlnly h» ilanei-r of jiriia- 
lli|L TIh* ttlb«« nrv miiuiilh. nml nr»''J'< ti<i'lie« in »«• 
teroal diauietcr and U feet Ui laiitUi. WItli Hoh • 
Iractlt. oaOMUd la Ifaa gcneMloia of hMMUOtlTCtk tiM 
nwaf inbaa witli whigiaf wUa tastion mootrtitlalr 
indicaiad. 

Th« anialEoboi ii dirldix] into two Imlapantlaiitvanf 
IMrtiDMH* and •uraMHiotad by tt»o diatlnat aniako* 
ataolEd at the Imuo of ca«h of whidi dcboaih Ilia 



rta. 4.-TaAtiSVB88B SRCrriON THKUL'till 
TBK CYLIITDRIOAL BOIUCB BOMBfl. 

Hiatal* MtaMydiSiinat Hon thoto that aaraadaa • 

'iforUiUMatodr. 



aOarman Mieotot u to iw lii>h<>vi>il. ovorythlni! 
u io d id to Ualte a mail w4-ich IM |io<iui|i> can Iw ttmtvl 
in tlw wbilaa and yolkii ot 1.>M hen's eintn. " RediMyid 
to a ilaid.** decbim the Mvanl. "IIm* aTerain> man 

, _. .. . WMlM vtidil niiH'tjr.elsht roWo metem of ilhiMiiiiiiljnK 

«IM|IMIOatl Ct taofk ayllndCft. Thll OOMltt to tmm nw aa4 hyilroffen-rnnnKh to fill a baihHiii cniuible of 
ail MBal dhtribnlion of Iha tiiaaRbit bctmon Ibo two Iittliur IK pooiui*. Tba normal human imiiv him in it 
bondkaaftiitaa. tbo Iron nerdod to mako *mn lanre nails, thi- fat tor 

laancm poniMhi of aandicf. the carbon for •ixty-flvo 
Utota of arajTMia. and pkoaphonM eooaeh for rlubt 
hnadnU ami tw.'nt; tbmiMM loateban. Oat of il can 



The diiHag a«ll» am plaaad tetwaan thaUmlOHMr 

orlindriiial bodhw «f tha twilar. Roeh an amni«aiMtit 

will pri>Mint |{*^nilino inrwrnreiifeniSH whim it. heeotne* a 
qtiMtlon of rtiitioTlnt! tiM wh«(>t>i for iv(iairK In vnoli a 
ea«e It wUl li« oeceMary to dlnniuutit tite lower botlar. 



ba abtain<-il. Iimiilnl twcBtr «eliM'i|Nenflilt ot Mil, 

Adgr lamps of >u|^ and (att^iwa mttug mtbtt," 
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TRADB fiiCtiiiRSTIONs fkdu DNITKD 

AK*rt£tta CUuuMd Ooodft laQannnr.— <^oMUl BruD- 
lUitv. of All l« rhaiwlle. wrlt«» M fallow«. on Juiaanr 
lA. INUO, <ioikP**fiilnir (h«i lAflff aiHvm^ upon A MM fU M Mi 
ewuMNl Krxxis 111 ti(<ri3Miiy : 

t nHH^ived a <^iufttt ci>tii«iizni»»nt from th* OniM 
f«mt«'n. for my perwmal in*t wft^k. vij.; Two down 
8 {H<uni1 naii5 of putupktti. 3 «k<'/4'n :3'(>ounil CMW <lf 
ivirn. 1 *io7^n l-pitaml cjm» of l-iv*- nynt^r'*. 2 ilown 
TK>itii<l cjini-of clxtu rkmvr<^lrr. iuilI ^ •l<>/rik 2 |HnifMt cann 
iir iH-arliMH, Tin* torul vaIu*- nr njiuir, ii* lnlle<,l In tlio 
I'nite.l Sraifw. w;t<. ITJ lit m-i wriu'ht. i^^mudv 
iiii: itirliKloU. I |<>ii<t «x •.-UKtiuuK Jiicy lliv MllU of 
I writ** till- fiirr iw, n ho*t Au^wrn* iuqutrftM bjT 
rx|t..rtrrh «»f rAuti**i tr ci'l- »*'fkina >Jilt.-H in tlertuany. 
Tiii'v ary virtimllv |ir<»lilliit<^l Th^y urr rlik-x*^! aw 
"coiiMTvo^" niitl n" "rirh hiv »liittnltlt' nt tin* mtr uf Wt 
marks t#li.28t (i*-r lUO klluKn^lDiDm poundiiji, or a 
Cnietim om 3 aanU |ier MPOlnhipult pouDd, in«ladinB 



Oounnption of Bmt fa tpaln. — Kr. MatttQiL In i. 

of \Uv UulttHl 8tAi«« coMitiar ■— m yt CiHl^ 

umlcr iliitf f»f January i?. : 

Tbe ca4>taiu of oh*- itf ihi»i4^rinan Viojd fftMunen, 
iipnii brloKioir tli<? "rfixHtriit*to»" to this port rttovnlly. 
«ivprniMKl hi* Kurpriseal Xhn* f*ii)*iilai'tl«t' foiii1iH*8A for 
h«M»r, rrtcrftting^ that hi? ha»l not had a liirir^r *iipiily 
nlHiitrd JiirinK their Journey, hi: \ikv liiativ <>tl»i'f*«, Im»- 
hic uhiUt thf* falxn iiu[>rr««iou (hut tiK* B|iauiiirii(t ilo 
ti'it :!rnik Iwor. 

■I'll,' r^>ti«ninptlon of boor to thin <x>untr>' U yearly iii- 
I'Ti'ffcsim:. and <Mir Aiifrtrjin hrflwcrii, who can wi*ll bold 
thfir own atcairirfC fuiy h«»><r iiiakfr»of tin' world, »li»tild 
trv to weurv ttii* inontry for a niark«'t. iiitmdui*iD(f 
thV kind that will rtuit the St»«nl«h ta*t*» I wmild iiujf- 
t:^*x thni fi.r [HI .-;iiv iiTru )ri.-rion. a S|inniitb brwwlor 
Uttafl in the S;v!ii:i->lL [:iijt:iirtc-. witb an appfOflftalv 
*i\£n toutii-a. ( utttMiti'iti, iijirli^ b«-t eht,tt«*'n 

Noihui^- 'MU laiii iiirninKl IIm- i-h tr-r| iri»jujr Ainpfl- 
onri way m! ml v.-ri imh:.' t In- tiri :r'.f ■^ . -5 ti' .i !■■ iiiiUiNtry In 
(MT«'r»<iit huuiuii^t'*. aijil til n- 1 rnhuii-* tttf* «or|il iivrr : 
luit to ri'iiiLrrii'it iiki*^ thin it rct|mr<*K a niort* iiiiiMi^ini; 
iiifattfa to ntirart tht* ntt^tntit^n of tin* pnUlif. and tb*- 
h(>U' wli)i-b M'Tcral KiirojKan cnuutrieji liavt* *iiri*»— n 
fuU>' iii<»pf*Ml fchotdd )((> iiiol by onr AtU'Tii';\ii ui.itu] 
fnctiirff-. vlf., «>xhlbit)rinM on a >nin]l >.'.vit uf saitiplc 
•IfjwwitH. cither In n. t't>r1n*i» iniportunt i-i ■iiiiiicn-].\l 
plii.^' T I'M -t'-.*iLi>-r- 1,1-1. II. u fr-niii j.i r: t.i purl uiiil 
»oli''it-n;C Mnl'-n* on r||>-ir elhil'ir. 

1 Ix-K to <jl)'.-r'> (• Uir\:. ".II"*'. l.iKirv i'- i"mIi-i.i>'»-, Sp.iin 
tit >tudy]tifr »t!ri'j-a-]v Uir* qti.-- im^h of ^.^ -mir 
b*iv» and eott^-u !n thi- <•< >uijf r\ . t In- --li tiMl i-i fi iii' 
IQ variooit paru bciikg adiuirubly udapttHl fur tbe pur> 



OottoBi^Thiii oonaalal*, mf Ooo- 

Mll Mai BOQdllMila» Ot Barmen, hna beaa rvquMted to 
MMrt BUVlto ODIbIm of I be tww tyattim of baliug 
AOMttaOl MCMtt, «aU«d the " I^vry baleu** 

Am thaWttW AOltOB Wllb In m flOOMlar diiitrirt, 
r. lliMi^ ttaagjond oAm of Um MTMB Chamber of 
" Mi«& hadllw natur Nfamd to tba dlrMum of 
qf tholaiaaii aattoa mllli In O a r iany. and tha 
„„-jM|iDMiftdhlatefdnaf balitewllBctotbaaatlia 
AnMwtaui aoitoii fftilimtrr. 

Tho reporia eritieiM hi gmral tbe ftxrmn matlMMl of 
ballns Ainsrican oottoa. It t» a wall-known faat tlwt 
the oUI ity«tiHu ki ntry nnMtJBfactonr ; tl» bale* weiirb 
fpofO ¥10 to MO pounds, are uf irmgouu-siwaDd difficult 
to Mow away in radmait rnni and ahipH. A» a cuu- 
sequeuoe, the jtarkinff or cnrertnr HUlTeni jcnnatly and 
tlM «toU«>u ivach*« Kiinii«e bi bifaHor eondltlon. 

U lw» l>feii fv^MiiiiMtidpit to ^mck American cotton 
in a Htyle nbjiilar to the cotton reeelved from tba Rant 
lodletw wbleb cotQew in tialt^ ennally long and wide, 
coverrd witb thick linliati h«nip and with a nnmb«r 
of iron bandit. All cfTurtM made ii» the dirertloD of In- 
tm«lu<!trii; a sysliMii by which diiU'* uf « t»on»*'Wbat tini- 
form apiwuraunt' ouulJ be ubluiuif«;l bavpfad*'d tiipmive 
»iirr»»«»fi]|, it l>rinf; claioHH] Ibat, in order to reach tlite 
ru'\. in-'ii^hinrry now in UM woBid hava to ba ra- 
i>I;ii>.'.1 i.y .Mitiroly naW aOTPanltta, wfalok mild MMBt 

llSlllM I— ' '■"■-t, 

A r-i* > i-.^fM mpt, an Ani**rlrjm miiipnny brnaphf into 
llti' iiiirk-r round b*lt*«." TlifiM' twil*^ arr luaib* by 
■n indiT];^' ".ii'- i>ttC«Mii, ft* wxm a»> It !pavw the gin, uiiilrr 
lm;h iirt'-fir- into ry 1 1 :i ItT)* of iW to 40 Ini-ho* In kn^'th. 
Th.'-ii- biilt'M I. lis.- nil ir-Ht baiidv but are f-pw*-!! into 
lUi'U In lirtii ];._':iji>. ^siiiih only one iM-r e*-nr. of ftip 

Wili^'ljt ii( lb-' ■:'i.t!'i|i. wlirrvjl- f'Tll iTly ftlf |lACktll|C 

w.-i|j:Ucd rtix per .-r-nf Thr Uiilr« jvickf-.l .'tcoonllnt: to 
thU))y>tt':u n-iii'li-'ii Europe lu t,-'.>i.>i] ecu lit ji. it, tlw* vol- 
m«i> briiit^ ia-H:d<-r,kbly iimaller. luid '.[i<- ntitfii Umul: 
protertA^I rrniu'lirt and laoistan-. In wnrkiup i:p lliU 
OOlton In eIih ■^pianuisr inilU. lt:>w<-vr-r. it Juf bt-fu uo- 
tlc««d that th** tltwT -tiok« tiv«''tirr im> iniH-h, which in 
Jury seeiuM to t.> rlu* ir rr/ii-fin: ;. nf prwj^un*. 

the deiifity twlbi; Uhj ^ft**; m 'Aw ut*-r th« t«lff. 
U isi cluim*>d (hat this trauhl«< i") thormuhiy nv. reoiim 
by tlio Ijowry MyBleui. and huui* of the Uin'-nj; i-otton 
oooMUtacra look favorably npoo tbe ii«w UM'tbod, If It 
nmvw to bam kba advaAkuaa alaiaiad* tbay wUI 
sUdlraaeaiiiftlBpiafmaaatotbaaquw bale^ 

Market for Tvxtllei bi Pern, flenrunn trstile joamalii 
ur^ telling t>i*» cloth luak^nt of tb*t empire to takfl 
lh«*ir wari'<i to H^iiitli Ani*Tlca» parrirnlarly to plaeeo 
hitherto unflaited. oavm CommuI J- (' Moiiaffhait. ot 
i'bemult*. Atnunif tb«*e |» bpiltOK rapirAl of Uiv 
pnoviiiCT' of liov^'fo. in !*ifni. H;i!tjated fi^nr the hea*!- 
wiit'T'' nf fbr Aiuiij'iii. S.irjiii An j'T. rii'*- '.itr^wt river, 
iuiviTiL' rt'l.v' ill!!-" with ri ;,'iiifi^ uiitr-r.- l hv it* tribu- 
Linni'fi, Xh--- ri'iiyiili N.t}-^' \iiv(irv liinTi^re, Jneuo, 
ete.. pAsily ii|.[iri i!i-;'h-' in I-u* Mr.-i] l.v a* .■iii'rijF^tie and 
entwrpri-iiiu: u |n.ji il.»-i.in om- --A ni;.l m th*> landt* 
Horrh of tiu- .'.jiiiiiij.-, if h!!-- .til eiiiMtllioiifc tvt-een- 
Kary to make it a _-i- -it rr.-|ilv wntt-r, <>n the I'acKlc. a 
few niilU niak' ini. k-kn-. I'tit'v lot*", htanket». ere,, hm, 
bt'enu»*f of the t iu u m- '""■.I fnr frv|;tlsr?iyvi ov^-r tlin 

Ami''?', -ale* C%rt' lr<-:i|. Mill.- trnw- tn .-.im tro'HiM oViT 

Ibf emiih of r..rdiller.v at.il t|,.-,-,,.i rut- off all 

tM>««tbi2itv of i>'ir)]>t'titi<'ti 'Aj'li •-liintri*'* t\m w*-!! 
cipiil'; r-il iiri- Kiij^lwi'l »' ■, •-■ hi my ; tin-, in »jM'e 
iit \t.-riiii-hip (rriL'lil r-il' -, I ' I'H rtin ^^Hit |t*-r eiil>ii- 
Mi4iter <:t^'M7 eubi«i feetjc aud imtHirt dotiet* tiawd uu a 
dv^ire lo obtain iweooaaaa wallaa to pntaot boaa in> 
dortrifik 



Pump! In Moxico 

re/, tii ul.-'ri •■V II 



Up lo tha Mceent, the Aemaod for (M 

bas MM conflnad to laaaufactared arti«lMi Amoav 
tbeaa ara mpleelrina, In ooud and middle (cra>te», In 
wbola *' ants'* orpMceeol S;^ yard*; woolen and eoc. 
too blaokata (Bnvland eompetce latbtoJiueK <^)iiou 
Mid aOk laim and aominar wontedi hi ebeav and 
Alddia irndtat In tba Im* o iiiriE« boaincM baa bM 
boilt vn. Cotton boat, bMtekand in colon, taava aold 
mIL ttottea printi. pattome that want ten yeaia 
aita IhOB ManabMim, bUII ind bmr. llemiane an 
nnablft to aailsB naood reason for tbtai My own in- 
prmoa ia tliA Ifc fi du»» to th*> eieollfnt qnnlithM of 
ih«-K«odB, t!batndaiii tM't t>*r.niH*dlo bftabtooloia; 
maoyol AlwaaH aaH^quift paitvroi MO WdtOMBd. 
BnfHand tendi bM Muiutitica of aitdnpt (BOaqQlto). 
tulhw. ffaum anilmnlH vhito apuao sbirtlM mu)- 
khiH. tnwelfl. Ilnon and eotttm bandkerahmak wfatie 
drills, irray dom«tfttic«<, irray linen drilN. He«<!>iKo^ and 
NiilrlotttK l^arice qiiantuiM of c<'Jor«>d eottona far 
itbirta. tui wtfU as reaity-luaiW Mhirtu, Are ^omx lu. OdI* 
ored naJauiat and varloiiH kind- of unde rwear ara Im- 
ported irou Kii^buid and iteruiany. in aliout eqaal 
qnantltlea. Rwitzrrland ^endit hatuuio^kadt 1b a itood 
plan to VTOAVn m tlie rrnivnin or UnutaUan float of 
ariii»;(. eordii for haniuwK^kK, bainikerebiefa (aepealally 
coloreil linet, fiuitii^tneutly rnihrotdtved imltatloin of 
sUk hnndkerrliief-l I'lifM' are lerifal farorit*^^ witb 
tlie uuliveH in th*'ir imtetnal <binM^. TJm» l/Uitrd 
Statr-« sen'lN •■»iTlo« iri-*«U. et-pfeially blue liriJI*. 
Tranec m-uiiw c^orftt't"". "hii«l-. ^liK rilil»on>*. rlotlij*, e-«p<, 
iiunNbadr". etc. Tlirr** i? u |foo*i bii»-lni'»* in li.»t> and 
r**.i.ir lunde s^liI^, that will wjtfh. for any tirm thiit 
t.) NSi.rk lu I 111* TLtrLil « .i> f - '•■><t- f*i*' lii-wket of 

llj-.llt.lV. 

Wli^r^' -Inll thaiUaiuuDji are nent fruiu the lintled 
Sfati^, Knfflnnd, Fnuw«b and tiarmnuj. Muob of tbe 
trade in t bli aaotlon it dovB by Hamfaart and London 

bou^e^. 

If anyone will nnrk t^.. ri. Id, takii-i; r.ire t.. *.-nd 
rutaloijMe^ in Hpiiti i- i arn I I "i .i t hl'i f it .ut : [lan i:i 
Knsrh^h. there i- no d-.t di! i:i-'it i4 | . .'mM- (,.1. ■ Im-i 

nesw e.m Iw htii;i up. ^ni.'tll -li i; 'i- 1- n' ■ 'd ...■n|di-., 
witli a triiaranty thai i^> 'd- '^iliL'i' i'- ■ -■-.'t-tl :i.i.-lp. i 
ter Dmn Kan-pie;*. i« ^tn eit-i lii la ^ny **<(! Eavor .n 
•Ifi^f ^■..nulrll■^. At present. tfo in ewry five ot 

MX w. I'k- vi:i tlir |t*»th I'luil'W litie. «h<if«e b<vs!- 
li *vi 1 ,1 \ .1 pi . .1 ILiiuimr^. M.-ivrr' and I.i-bori. Kalea 
f-h- lid. t I » u: n ' f r<-e <*n htiarii " iit one of r lii*r>e ^wnt-i. 

Ir ih in 'iii Ji i.i;«rk«>t;( - in fufi, in tlie fleM« w:.ut;]it by 
the tiif (a-li;*!!!" Hint iiniLtifJii-lnn'r* of ihi-« empire -thai 
the L'nit*'il Slat'"* ^.lionld wlu it-- yr.-iti'st mwefc*. 
Here, wr lutv e to eonteod » nil fui*» rvnt uni and pr<'jij- 
dteiv til Soudi Anierifvi. in tio' hl%>-r . iti Afrii';», ajul 
AtiHi rad.i. »e ni*M*j iit'rtiian>''>« nniiiiil;i<*i»if"»'r^ and in^-r- 
i-haut.-; II. niark»-ti« a- np.-n «nd fa^nr.il'l-* to mir •-fToTt>* 
and rutrrpriee a* to tbeim. It w in MK'b iiiarkel* tliat 
WW nmat aoib thoae opcninca for our aiporia maile 

"fartopmdHoeL 

f'ouKul Kindriefc, af CSttdad^on- 

lUi iruptirr ^d a SVaw 

■r J.*nnury pt. is'.*!i' 

<•( e'irtiiiK>i) n<« - ■ 
■ I t MI of fill- rvjiidii 
I If Boil I- HtHl and I 

rr,i-*|. --j ri'iL'- iHid -tnull flrt'i\«n»«. 
,t iiiii M-il r,iinl;dl k'-ffi ei-lt-rii* tlll>*d With 
lu' ■nid'-r iiii'I »inn -: ihe only hnnrrf of fre^h- 
s'l.nn:-:- 'w-l ■ -n ik in tUeenrtIi, Tlie 
'w ti II d |«iuii|'- iii'd wiiidnitK- Tliey 
I,- I'v. T\ Mt'XK^nu hoiuL\at all like uimUii; 
1 .'iiftle At tba oattipB and 

r:int.!>-- >undniiU)b are u»<^i, and tiWjT n>n niVBri- 
'. iiiii'd ^^t.^:t•h maniifni'ture. 
> i» a iffow ItitC ib'iiiand for windriullti. and hand 
f the Intent and inoht appr<»\*Ml imtt^rn. A 
dl iif ptiMip iH t%h eweiitisit t" « h'siM'" lit n*friiiern 
II.- II riMikitij; Mtove In CI .riKi ,!,> lilt i. in of tlti< 
?ii [iiiiMpi are Nneli an [i- i-i n r :,,. i.ir in th»' 
^-l■nnl'[I:^ ■( d"i;i'-He e^^tal"! i" :i i:i-ld - , 'Ik' M. \iri^:i unV- 
iTiiiiit-i_( imIhi I' ' 1 1 ji-t:i fn-'- I d did % . 

I'^ir lii- r:--.'iil \.-:ir - i-d-;: .Jnne l"!'-. 'Ii'-r-- -a ii- 
liu[Kfft<-d at tlio eiiviont hnUvie Ut ChiMeity f-^t.'.M.H} worth 
of pum[M(. t>f erairve, thev were not all n<<sl in tbu 
lmniedin[4' vicinity, hut were di^trihnted throu^'h the 
country by the- niilroy*«U whieh tou<'li the bimh'r Im- 
twefi) the L'nlte<.l Sr,Htrx ainl Mi-sit*ti mt thi« p|jii^<. Ir 
Is safe (o a>>»er1, houfwr. That iiii»<r of th** ptiitip^ liii- 
ttortt^I were ur*ed in the northern Ktriion of id*- p*-piib- 
lie Iws'UUhe thfy are tiiorv' iiee*^Kjiry in tin* l'M-Jihry_ 
The Meiinui I 'eiilml Katlroad and (hr Rto lirand^, 
Hierra Madre and I'aeilic Knilruiid ar-* \Uv ;I"*triLn.it?nK 
a^uljt from tbi." |>oiut. 

The b«iit way to intrvKhire an art it!- nf zi lumfaeture 
in Mexieo todis|iAtcbara|»«bl4*and ipialilled eouiuu>r< 
eial traveler who un4leri>tan«U tlM* lanipuiffe of hi% run* 
toiijer and tbe methods of theennntry. Mijt whethw 
or It would pay to do tbis In the I'natti r of »<nlur^' 
bin tbodemaod for piiiiittf. I aiuii^d [i'> i< in i r ..t..-.'. 

Haam. Keteb^n and Deirvtau. of tl> - . n; , ir. t" 
ral tnerrhantu who tutiidle a arent deal of Atntrnran 
iuacliitj«'ry and diHtnbute it .LhrouKhont the n pMldk- 
They ari< the prinetfial aieen(» tbniui.')i whuui varj^m^ 
arii: ! -*- iif I'liii.-l -H-ut- - riiaiiiif.vrtnre Qnd a market iu 
thi.-« |; .-■ .Mi \;' .i 

D«»iAud fur Hitrdwure At Malta. — A few y«ir* air«) 
Borne Miilteve eapitalj*!-" erecttNl at Valletta ati a[«T[- 
inritt hoUM*, which wa- an rntirely novvl idea for tlir 
island of Malta- The ex|>eriment wa« m suee^-s.ifid 
that erery one of tbe thirty fliitH \wt been enni^tantlv 
ocnin4«J.' T'le i^wnt^ntarennw i.'.»iimliie«m*irnc1 more 
buUalni^ of tbe same cla»» and tbe lateM iiiiiiroveiiH>iitH 
In liardwam, eJeratora, iilumblnit. etc. wtlloeAdoptetl. 
Aoieriean leoodeare well tbooirht of in Malta, but their 
n^pre5«onCnlion in mnnewhat Ibnitrit dueto a lack «>f tii 
ree^t n-nniMinient jori with tbefTnitei] State*. Mr. J, H. 
<iroiii. Jr . our «tn»ul at Malta, ha* miweeilfd in inter- 
ic»tUiK <he ftartiet who were to baikl iliem' ftati*, ami 
hna explained bnw our flat btiildiiicn ar«* mn^tt in t. d 
and flRWiMi, and the flttlnffK ti^e^l. TlH*y have r> 
f|iiH«ted him t« proe-urt* f,.r th. iti lllniitr»ted*eai«lotta*v 
and price IUt,t of l-.h^ I- p. /r.4iLitiiif to tho flttlncvpof 
hEiHdiiik''4, ^le. It U t;i-..nir'it that ttd« wfll b« the laeai^ 
<d •-lald.vinn- ir-id.' v*iili M;»-r.* 

FwtiUAark la JAp*a — Af< cnnxl.od riil i i Vi^t i> in of rla* 
M>ll Is uet%>9nry in Japan to rai-v crvin BulDL'Miit to 
— ' '- iKipulatluB, usrtUiaeia inui o» need in an 
- and 1 beUavOk aayi CboanI Harrii, of 



Naoaaakl. that tbere U a |K>tw>ibihty of Aiae 
mauafacturerx of eommereial ferlilu.er« Ihidiutf a inOT' 
ket far DDuiiMerak»le qaantitiee of their iHtNluct. 

In tba taar 1M7 ttaoro waia bnpoMod Into iblo ooo- 
uUar dkdriaft lb* Mfawlnff oownareiai fartlHnna: 
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1 Itivline cuttuuiiee>d rake). .... 

I>ried hariiiniw 
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Bevblee theee taive ImportntlonOk wMeb appenr in 
the JapaneMi cnHtoma fvtnms and ara tharefom nndily 
nppr^lVile. there was piohnbly nhnoiitaa moeh more, 
nt lea>-c of tt»e MintloeM noil other flab, briNvbt into 
thiv dl-tri<r( from Other parta of Japwk partlenlnrlx 
the Hokkaido, and It woaM ooi bo anrooionnbla to 
aaMtri timt the value of tbil fadnttfy anoiiiitn 10 

noijiethuiic like $7.00l>.tMMI. 

The imparted luateriaU are broken ap Into »loall 
ptt>et^ and thrown into \ atM. where they are niKiHl 
wltti nii;ht frnil. animal and vrjretabl« rrfiun (all of 
whii-h In enn-fiilly |»rr«crved for the purpoark and with 
wati'r, \Vh>^n tbe fl^UU are prn|>arr(l for plant inif, ttie 
iiiiYtnre f d'*^i"^**l fbo rown or ccAtteml over the 

••urrace and ltioroii)i*ldy niue*l with the mdl in ptOpOf** 
ink' ricv Ilelilo .\fr^rwanl It if applieti direct to tlw 
i^rtmitii; planir< fnt^Mj »niall hand «lip]H'r>i, 

A -.III i .vh d dillerent tiiefhod would baxv "(o be fot- 
l(i-v<- d tin- ,lj|wiiieee are to be iudnoed to try Allien 
( ,ui I'.i 1 iii.T ■i-d frrtiluera. but it In bi'itfvt^l (bat the 

r.ir III- ' il- " 'i;^-ht to UM* tiielE! j-rMj- rlv, 

'J'h.' 1 1 .| III . [ j^' [ir;t)« Uiav lu' r<jUiiir.ii-ii':it.'.l witb, if 

f iK 1 i.r.- i-i h II I: i.i: I 111 -v» ta ilje detail* of tlMJ buaincMi b* 
i|. -i-.'d I 't. n.t .uid dm .ni ' t'r.idmff OomNHiy, UiBitod; 
An. 'I i.id I..; • 'M!i:|i..n> . HoMM, Woioff * 00*^ 

}MUc>. e%uti lUowrix ii t'<>nt|Miny, 

Import* into Honduran. — In hi^ annual rejM^rt fwhicb 
wa** iiiilili!«h'.-d in < oiuraereial lt*-iiitM>n«, IM*7-$«i*i <%m- 
tiid Johiuton. of I'tilljL. savit that the Tuitrvl Stnt4-^« 
hiiA ih<« nta;i^rity of the imports into HoikduriiK. In 
>iniie Hue*. how«'ver (or iuftanee, ihrwid, lare iii>-#'r 
tn>n, »'Ir — til*' ICnich^b hav»» ali th*- trade. Incotion 
ifi^MidH, Home Knirli-h pr^tdnet* urn wdd. but they art- 
mostly fr«>m the L nif**«| .*<irtt'-_ t'-iwciaJly In tbe liner 
trntd -" The IitM*ier inli'i- - atv* not nuU\ in ^Inri- 
lui-'v 'I'v the o.dton- ii-' . l"r nml tickinkr art- all 

Aliieri'.-Jiu. Tlse iifirkc:^ ii-c twice a>t iiiueh of a 

fi^».t'('UL^^ .if'ii 1-- If <if nil jiif'-n-iT. * ':i llie i^tliti)*! of 
i::ill.i. nil, r ■ 1 iii.d ;r t di-- S|.*iiii^li Uti 

UUiiCr l» n-ri t, ■-■ll-.rt'l Lmi' lk.^ fn I 'Ij til.- I 11 I I. 1 N?«t<rj« (iff 

In <ri-Mmni]. and if inlr*«in. .-d, .^.vy^ Mr Inhi •-ttin. 
would 114- exelU'lVily llM'd li MimiUo "d - iht- Kttiz 

\ihh UikVf tbt' t.-Ad' Th^* d- ni o-d fm- Mi f. l-cbr- 

L-lll L' -"d., I.I I'.- tl .. I f-.-r tn - L-..-I !(->., i ■..( I( 

■ d ii>-..v> w.-it;-ii i|.. id.*.-"'d i|,.. 1 |.i;-k.-r ^*.:^>ien.v 
!'(*•' lisiHlfi jii^i -ijie uU I OiU-d St;it<". pro^iurla an- 
lir?! elanN Aiut-riiMti whitiky i« alwayw eouimentb-ij. 
aud<Hir>»'er ii udd. -o far iv* Mr John-ton hart ^<•<Ml. 
to till- eieiutiH'U of all othr-r Tht" is-nml (riv«-* ili«' 
foUowiniC adviei' a* to |.in-l.ih-, E' i k|. - -h-.tild I.- 
put in iKictlf!* ntlra<iiv, Iv ji i-;,.,! I lnr«-r ...i.l b»'r»' 
are put up in Kru:l;»iMl rMrn.iur^di >.liiiiild put >n 

two OlirU'- |i.i.-k..u"'"' 'l-d t-^ -' ^-'H |>"lltii3^ In ..( [t.i\. 

The Kh^.i-ii i.:--liii l, l.iV.-l.^d ■ ---ifi d.-iii- |. r;i:.-nv 
*-old, i tatno'iti, eornim-.*!, i* "-li. ml ,i| li.- in mri tulit 
paekai'^'f. aw in the rlinmt-' n' H i. dura- t| i \ mk.h 
h|«n) and at** a lo*«"> to t (le t i-n li nu I . > u ran i »•« an' 
m:-t>-'rt*'d front the rtifi'-.l S;;ir— . fi-r iIk- reuMJii tb«r 
1 :i-';i ni-r-d. w h.d' t 111.'" fr HI K[j.;Ki!nl nr.- ]int up tu tlli 

■ au- iiri ; Iv-^-p ni'Ji. ri:i-Tf IS ,^ 1 Irfi.tt- .u thb. hlit- 

i iie Kreat draw tutck lo ijui>t*ri». nt tlie dutii-K. 'i'h*- 
publiKhnl rates are **i miien a pound : bnt sli»-rv ar*- 
ailditioniil ehnr^e*. whu'h make the tariff al>out ilniilj|*<. 
For )nii.tani*>>. a pai^y lnHiKht two and oii^ half kfic ' f 
nad*> III ttie l'nit>:^l State": when t)H> dtity wa* pai>:. 
they e.«t $11 ,M i.ndd Atioth^T party liout:lit 
Nworth of furniiMfe, fIk di;' i.-* [■*t publi*ht'd rzit< 
hriuiT Jrt |»evjH :ihe p- -n d. u i; vmrlh akHiul eenl»i; 
.>.o| pl■^■:^5 wtTf ch-Tir;.'. d fi r MV' udi*, |ilil» 3l> |>^-r e<-iit , 
pill" "..'■I [ii-r vi-'ii , j.di-i * I' -r*! fi.r jiii|i.-r iit enstojii tu■MJ^t■ 
luiikm- :iu- i.ii .; I'l IJ .11 Mv, IT li-:. :> d 

Eloctric L-imps in BiumoU - l:i |:i- .'itiiri-d rt'p' ri 
<wliieh udl III- paid dl* : :ii 4 nii i> i< i.. K- hin.i:.- 

l«^^T-IHt^| Cnn^.tl I- . f Uin-.-.!- -;i>- 

Ttu' .'titp'f. ni"((t d -■l-'i''ri--|'> f.ir ttli||-|iri,-IUijJ pur 



idiv 



■;irK 



In tl: 

.'[.•r"ri.--i 

1 MipiM- 



. .idi-r 
t*»-rui:i!) ■i^r-k'ti! . H- lU.iii I 
fair iwn'enlat;e..i t\n- .1. 
<>an uiiup!' and -ith- r t l 
»ale on thi> niaik^a, and arv v-^ttnei^tl 



> . 'I 1 1'' latiifMi, iL* 
'-. l It— liere, are i -t 
-'.V iilii I l>ii*LitttI ;« 
■nqi.) ■> i-il. Aim 1 1 
V a'l- i-XJ>Mvrd 1 I 

1 t.i U' jisntortortii 



thr>iu> un{iortixl from itermaiiv. Kram'*'. arid Kniftand, 
and with prrijier fffori Uie trade In tidn line o<Hild Im* 
irn=«tlv Increaited. HepeebUly In eopper wire« tiiaulalcd 
wire^ JargaoaMfli, and am laopa li tbartanooaeilent 
opeolmc 

AmMlcan vs Farelfn Commercial Traeelen — fN^n- 
"ul-^'rtiern' ^SIt.lur. in a eoniiiiiinlciitioit datei) ('a|'«^ 
Town. Sf-plfuihrr ^1. I'*!*h. •ay« that Ki«i:lli-li writtfr* 
e<(*mplain that the Cioiniuereial ai^'titf K'nt ahnwitl to re 
preNeiil I'lrtu* in their e"iiritry nre iren«-r«ll> >"Min: n.i.-n 
who have ivorkfHl in tlu*onirt* iinld ttiev are run down 
In hfttltlt, and wlioj;.* ahrhni fi-r ■> ivi-i^ij;-- ^ 'U i" 
knowlerlixf nt tin. bii»litfh> .'H-fpt lliiir u'.in t-., h. lurid ii 
de-k A Frt-neli eoii'-tll wrjf**- iu tin' ■iiiin- Jii:.- lU%\ 
l-'ri-nrh luendmnt* are Mllliiij r.. m -i. pr m rci r. -. ntn 
?ovr ahn^ad men who hav> ImiI- > 1 n - 1 1 . i i . .w n r. KHiri '. 
Thr Kiiirli"'*! »» riUT. w hri •'•If ;w.-i-.iii> ii'-iil Hh 

vel'-r add- 

"I'nitf.: •^■■iit<'--iitt-r'd:iiii'- iind i:i,\:in1 
a hiirh ela*." ol priv-^-itt^live*. af*tuf»' 
Ijirv;t- and l arii-vt 4'»pi-ru,'JH'«' m thidr rr--(-e'i-i ivt- liti*-* 
iiHMi edin'ikr.'d Hi tin- d«-tail» ..f rln' l>ii*ine-j» t tn'V r«-['r»- 

sent; iii*>M of tlie Hip^ that brinifM wiMloni and acWurncy, 
man tbatoam andooiniMand tlia bu^iet Mbifloe ; mm 
uon of pmb, onHiiji and Hfor.** 



■I'Mnr.-" vrndoiif 
men. w h" luivr 



Ann 1, 18Ml 



scoarrmo ambrigan suPFLBiCEiiiT, iro^ ists. 



ELECTRH'AI. N'lTKS 



M IT K.H 



lo Ustat Uw iutcrtor ol 84. Paul a 
laalflnilr. TIm mttwmty mm, 



It tii^cti i]eeUi«d to 
<%i'.litsiriil. ixMidaB, all 
whi-rh will not 
tMMiu niM-ii 

11 k prrip>i«^i3 to !Hf rlof!tmntnj7DPt« tat 
lu||«loii<) '-r "Ci i I r«IU whu-h uiu nank In Iba 
RItar, •«y» Th* Klix-iftsal Wnrlrt. A mar 



Iw tqaipix-il irltli w;ti«rproof inittfiii-tii nk[ubl« of IH^ 
lor 4.(>w) |i<.iuikI» oM'h. Th* work will h.^ ilonn by th* 

Pr*p«r»tlonB are twiti^' iii^ilr' !■> IU>- I i.it.'il srattn 
Navy I>c[i.\nui.-l,t thi- .'.liihh.liiur-il nt ri»r;i<,ij of 
flli'i'tr:t'tty r.ir .■nl.tlfii iijfu it tlic Hn.-ik[\tj ri.wy yard. 
It '^s j>rM[).iH*<l li' cr.nii thi> iTuriLtT up] ■r-nSif*** or 
own gH:qiuUD(«<l wkU a ittMtiiiHi tr*il«. »li tluit amp 

•M*«er|if «f «MUIIed tltatiMHw eu> bo iiri-iuiiuni. 



A ncMI MtalotlW«tdMllto faealiDg appuratui (iraa 
b»followiiiKdate«taQ«n(yMqiiinii for lta« •uokt 
Utlomila nainrf ! flhaKlUtJiM 



ll« (IumTUM •■it«: fwia» boll 

Mod br 4i*ntar tiw Vr um mt 



■.i,«S 
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''ii.*(iltia iiiul TIM- 
Jn<turt>. Sajita < ^ 
pi_»r wurii metre i 
rII !.>itit 
River. :tn-l.li3.lii; 
pliw't* «.( tlii' pr. 
thp lTnit«--l st.ti 
InK St. I 



tb» followiiiK date«t 
lltl«uaila Datutfd 
WalU: griddl* 
waits ; >(•« ; 

The cur 
»««•■ 

That aUctiio pow^r (tcnerntoil In «'iitral >italwn> 1^ 
firjuliiiiJIy r»>pla«^lnK «t4miit |*"Wfr Ih ^hown viTy w-eil in 
lltt» Aniiiial rfiH»Tt nf iht- chief of the Hurt-iiu nf ICii- 
ftliii^ auit H'< l-r- iiitlR* city of riilluili-lphiii. Out nf 
a tdtal of d. »rit iMiilen* iiniirr ilic Mipcrvisiun <»f that 
butwu, tlMira iu« 035 wbicb an tnanunrUy out of m». 
Mm ahM nuoB babit tbM «lwtrio laniOT fa VMfanllr 
bains Mballtatad tor lUaaa ponar. 

Tba WMtmi Tnion T*'I*»irrn(>h Cammny Anhntnii'e^ 
a reduction 111 Ihr rat*'** to t.'nlta anA I'nrtti Ktcn 
follow*^ whiflh tnok pfTect hVhruarv : KnJtUrtU poiuri 
in the tritlteil St;«tt>H f.'iiit lit th* Mif-r-nippi lllv.-r ih 
citiillfte al«.o St, l^jdlM. 1*1 Havatnu c^iA^ jirr wnrii in 
pUci* of the pr»**eiit rale l^^ -10 c*'nts. I'roiii ah point.* 
Ill the Unite*! !4lut<*!i ww( of the* Mi--<>*i-*!<ip[>i River, ex 
ceptiii^r t^t. t/j'.itii, to Havaiin, :i.'i eentK [M^r wonj, in 
IiMt*- of 111** pr*.'*efit rate nf ,V> eciit4. To t 'K-nf iii>kok 
t eeiitM more than to If.-is ,,:i.'* ; am) 
M.Mir.viilln alut Snii*!-*;,-.., J.' r*"nt* 
•!■ II .v.»n!i To I'orr.i K:.-.. tr..iu 

he I'lote.l St.*-. s ..H-l ol I I.,' M -- -ippl 
ug St 1,1111- M.. :•. i-.-i r. |„ t ..i rd, 111 
r.ite of ^1 17. i'ruiM all |K*juta in 
t -i-' Mimlaitpiii BiTar, mf|il 
I- p-r »or i. in pUet «t Ilia niniil 
rate of (I ?r -Kledrlcal K.-riow. 

OliUad ttalaa Cooinl BtalO. Of Mawnw, RiM»ia, nn 
JaniiarjrSl. laW, writo: "Tna dty ronncil ot Slm- 
aow baa made kaown that it will pnbll«li in Ku^kImi 
and loralKu Brin|>*p«ra a ctatoiiwnt on Pvbniary It, 
adTUncall aoatraeton) who ar» dcalroaa of bidillntr for 
tba aaMtmatloB of alMiMa nUiutdt In ilie ciiv to 
■wka aivHaathwi to Ibaaltr aomeH dm later titan 
April llL Tba fan of TW rubtea (DTB nuit arcumpany 
•Mb ■ppllaatleiib Tbe ooanail will gife all itartlaa 
•ppHaaiHoiM tlw icmia audcoodiliona of lha 
J, intfa all nvmnarjr drawiniti aiid atatiatici 
workinjr t»r the traiiiw.^vH in ilo*v^»w for tiie 

KftMjreara. tirulits of tin- dilTerent ioealitie^. Ii^t of 
I atinlDi;, out! aliprotiniate prtcen for Iliakinff nut 
lliaaalhHaiaa Fbr forctieii bicldem tharo will bo i«aaMl 
aqlil w of fha aoatiaeta nrinlvd in faraiitn lan|nia«M. 
wbteb «IU ba anit on dmnand to all «lw(rlcM emu- 
lianlaa. ConiM will Iw aoUl to all applieonts i1«lriiif( 
paticolars ot th« eontriM't to Iw 1m#iiik1, The dat« of 
pTMimdni: th* fliial teii<ler« will I>b ih-tohur I. ISO*." 

Tlia Unit«d 8tataa oceau-eoliiu finl " Awi-tane*',"' 
wlKwr hull waa eW't ri.>p]itt«Hl ami laurieheU in Kcb' 
ruary. was recently doeked at Norfolk and aab* 
Jeetff*d to a critical etainiuatiim. The re|Kirt of tba 
naval oonatrnctinii dennrtmeiit Ntaton that the v«s«4ira 
bnttoill wan fnuuil to be ahitolutrly fr4>e fr*>iii hnruarlw 
or marine ftrowth of any kind, aii'i) it i* reei-nnnientUid 
that the propowi apphod to thi> war •hipH of the 
nary. It In •iiititef.ti'*! tliat not I*"* thmi IrK-h of 
oupfier platliiit fttionlil Lh* placed on t he l-ittom of ttie 
Vcaael. and It in tK*li«<ve<l that no oorr<'*ive elTrct due 
to Heelrulyaia will re«ult from nuch electroplating:. 
Brielljr atated, the iu«tbud of rieetruplslini; the liuUs 
of v e aaela la aboat aa fullowii -. A »hanow, llexiblc box- 
i>rtc<l a^aiiiat the iii^U> of 
platinit Milulioii, The 
I ia mad* Iba naffatire 1M1I41 of tht* circuit, tiy c*iii- 
nnctinn witli an eUnrtric ff«nerator, arid a eiipiHT elec- 
tnxl** 111 the platlni itolntloo fumiabe* thv |ni>tiivi* 
tHilv. A current <>f 74 ainfwrw to the otuare foot, at a 
illBeraoaa of jwtcuUal of IV volU, la amptoyed, and 
aboat ttaiae Aijra ara icqoiiM to dcpoaita pUtlorof 

*-' think Ufa la ona plaea. Tbe aleclrapliiUiiii 

ito|iBiabaB,aM«irpoftiaaaof thabnObaiaiK 
I la adaaaea of tiia nmoiwl Of Mm pWini batli 
ftan pobil to point aboat tba hoJL 

r K\<^- 

•pririnc 
alka- 
eleo* 
t4me^ 
■ Ira 
tl„- 



ohUMd platior hatli U siinport< 
tb* noMl and Sllod with the 



,1.. 



Blataa COniol Hanr, of Bnaao* Arroa, writca 
iiW tr, IM : "it aibrda maoraai plwuun 
. tiiat Mr tha flnt ttaia Awancan mol baa 



A romaikahic |iro'.| ol ti.e -Ion o! (i. rirun 

trails I- liino-li.-l liv the trartli- return- i,( Ihr -Sii. j 
(*unat. iWkiiV.- wMir^ ai?o tlie lieriLun -Imi-- of the 
duial tranie «'ii> l'i*er cent, of ttae total toUiiii4:«, U la 
now II per ceitt., a laroa pni|MHtiau of tba trad* belnc 
With Briliab potaemiooa. 

Unllwl BUM ClMual Ha{ 

mi I»i 

lu report - 

axTindlirreta lalilBgVtltlllL TbeAnwrican acboon- 
era Mary fS. Palaicraild WUiHt B. Mmr. Copu. W. 
II Ha>ii«ll and U VsDoiiald. arHvad iMra from Xor- 
folli. Vn , with 4,MI looa of Poeaboolaa oool. TbtV 
luiul^ til** trip in forty nine daya. Until left Noilllul 
uu liK natue liny and hotli orrind at this port oa tba 
aanM day. Thi« i« a new era for AiDHMaaaUiWini; 
and it will not be loiiv until .^rKeutlna will waahw iMt 
antlrp ooal aupply fnjtu the I'lnted StuC«A.** 

It ia a ibot that I'-ut^lixh an*l rotoninl printer* prefer 
Ainaviitan niaehiner>* when ohtjiinutile, 4>ren |Mi.«*ini; 
by thfl product of Kn^luh faetohe** to purchase our 
in;*cliinery Th« reiv»<»n I1 that .Viiieriean preioi*'*. ur*- 
ao w*-ll iiiid jic*-iiriiiely made. .V priiinliient l/*ndoik 
li'ihtlslHir, 8ir Jueepli Cuunton. nduillieil. when he was 
here la«t year, that the Gniriiah niarliiolata did not 
have suitable tmda lor uakiiuc preaaiM, and further. If 
tliev hod tbe loolo, tba omb w«Mid not know how to 
handle them ■iliaiilagaiiatlt H* itfd. laa, Utal if 
Euifliab pnaa baJMan iwl oaa ovw lM«* In ha» 
how to n« Amarloiio totiik Vmr oatar vatannd, tha 
•pDortwiNr ior ikiM ptiN MManMaciawBeli 
bener ben than In Bnalaiid. 
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tially it waM a kind of percinii'iti* of tlic Insp..' tor l*..ii. 
era! of I^'tter farrier*, and the letter carrnT* v.h - c.jm- 
vaaM*i) f**r the direi*tory »arn**<) iln^ir cotiiiiMj.*ioni*. 
I.ater the fath*ir *>f llie |*r*'i**'iit piilitinher tiiok the 
*Ur*»ciory on Iiih own ae»>niiit when it wa* *leeiii*>d 

vallleIeK*. Under hi* eteeltelit niHIiaKi'tnellt it- •.lli.**-»*a 
wan atiMired The oUle**! fxodon dirv('t*ir> 'litteil 
lilHl. The Ai'adeiuy ha* pot tlie hiit editi.iii of Kelly'ii 
in tl*e office scale, and it wei|;ba "eleven puuuda one 
ounce." 

Tbe oompdlatJon of paxM-ngvra landed at Xew York 
from Kur*>pe duriiiff Iftix i«how« an a gyrvifa te of >*i,.iMrt 
cabin and '.Illi.'i'o >.ti-.-raK'c in .sia trina of tratiftatlaiitie 
ateameri-. Thti. *>»iii|iar*':« wit li ftO.Wli'i cabin Aini Ui'J.tHIt 
*.t*.*'rni.»e In i^.lt tri|x* during ]H!I7. which wa* tli*. >.]t»ftll- 
e*l iiiiiiitM'r of [io».*4'nicer*i arrived her** in a iiiinilier of 
yei^rv Thet'tinartl llii*- coiit iiim-*l tjp*t year toh**l>l their 
Htiiireiti -t. ^ 10 i.iliiii pii»^enKer traile rr*>iii (•inir'jiu.l. 
hrlnKU.i; lil.iiH-'. .i- 1 .ii.ipari.d with irj.lii; in l"97. Tli-v 
alwt br.i-iirlil 111-' > ear -"i).!*! (*t*-eriwr— tin ini'Tea-*- of 
U. UU) o\ er 1 lie [ n-vions >eiir. Tlie .\iut.ri..iiii Hue (r.^l 
flc, o**:tu' to the war, wliich nec**** t-iti- i thr- w rh 
drawiil of tile expre?tn Ht'-iiiiien*. drnfiped fr^.iu It, tt.) 
i-.ii.iii III '.■-■,1V to '..o.; I,v-i >. ,r. witii -i,x*«l '■ ...T.i,:. p,i- 
aeni^ra. a^'ainal ll,:>wiiii l;?','7. 

la a recent iasue of The RitKincerluit and Mining 
Jonmal on interaating nectotint of a new aafety match, 
which ia alnuuly loufc imuiC tba eiperiiiiental >.tacc, u. 
KITCH. Tbe malrli i* the ooteauw of a reword ofTi'rml 
naetlii>e tuick by tba Bakclan ■otatninMDt fora auiieti' 
tute lor white itbaaphonM In laakinc naiebee. The 
tin tbev . . - 



aaltvaacwDt 



•new 



„ iiiateh«ailtlwiCaqulMilpii 

nlMMpbonM In adiuiiiiire with aUanta « potoah. and 
tlwlr iitfCBtion ia diie lo 1111. Sefana and Cohen. Tbe 
Mqalanlphlde of pbaaitburtis la a very atabie body, 
wbfebean be kept for on bideHnitetUne witluul under- 
going eiiaon. It ia prenartd by lieatinif tiko noo- 
pohoooaw wrm «( pboapjionu with mlfdiar. when it 
ionm a iinqMfwiowidi rabataaee, which ijrnitea at 
m* F., aod oao lliM«t«ra be Ifnltad by rubblnn in the 
aaiiM wav aa ordlsaijr idloipDoraa. We are toM tbat 



Hide of 



tbe new matohea ban OMMBe popular darioa the IM 
iiKMitba they hava liaaa aMalaalrle, (be publio hatriiMt 
hardly notieed aar abansa, aa the naw malahca ataak 
lid la anwaiaaaa. Thar liaaa a laqr 
r lottll, Dw looallgbt to ba oaplaBiaat. 



I an<I A. Hertz (five particular- r'/lflr 
nie) of an electrolytic luethiel of pr., 
iodofonti, Thii. miKfttatirw u prrHlnee-l li. u t lu 
line 'jr alkalho.-eurthy Mdhh"* :\re -iibj-'ri*..! t 
t-rolynia In pre-^'ie-e of ii|,-**ijol. .Ai.l-hv.h'. or m 
By the former iiiettmi the .-l.^- iroK 1.. -iji.ni.i 
vemed by a atrewin of narixiti diovi le ^^-.v-i >iiiri 
ofieration to saturate the alk.ili ft.-,, hy tli 
trolysts of the iodtiic Th.i aiitiMrs sh..w tliat td*- ciir- 
lent nf carbon liioTl.le 1* u lviititm;..iMiAjy r.-pUi-ni hy 
the simple a*lili'i..iu *if an itikulino carlxiriate to the 
alectmlyie. The lollowiog aotutlofi aiuwera beat : 

I'otaMium MMa 10 " 

Alcolwl SO c. e. 

Water. . . . . IW " 

Every hour the iodoform is removed and the stre-uirf ii 
of thcHilutlim in the *ev*>ral liiKre*I|etir. riiii.li. nr. t.i 
the standard. From many experiinenfH tlo.v (...ii. iml.. 
(II that the pnif«)rtloii of h>'<lr|rKlie .1 id .' 1-111. 1 ri 
create*, aa the teinper-iiiirr. r:-,'-. .yi.iv*. ilii tn ;o >' 
that the vleM of exloforui .Iiiiiirii..||..- i( llie .l. n-ity ..| 
the current exceeds t ampere per nijiiiir.. .i. . 1 1 . ti - 
(31 that iiicri*at>e *>f carboriati* in the el.-.'i r.i.\ i-. -I i;! iih. 
iliniinishe* the yield of iodofonn anti t-ui;. iv in- i. 
tbe nrnportion of bydriodic oeid : t^ti lliiil replaee 
otof akolMl by otateaa gtw ur lattaatliCaatQfy 



hardly 

niawiible tlie old 

alight anIpliiKyi , 

|>I coarse, like all pliaf|ihanu ourtelMa, tbey are to 
some extent poiooootu ; bat aa tbey an prepared frani 
the aiunr]>haiis form of phoeplwriu. the mat evil* at 
preeeiit so nioeh draaded by thnae ennirfci in the nion- 
u fact lire of pbospbomf matebee neeanot be feared. 

Tha postal autlmrltiea ata endeavorini; to re«lucr 
the time of truoaeoatlaeBtal uiallN frt>m New Y(»rk 
to San Krauciioo to IS boata— a reduction of 13 
boon from tlie praaaot ■ebadala. The ftnt troiu to 
try tl>» experbaaot left Saw York Jiuiiuu; t at • : IS 
I>. M. and arrlvad in Ctalcaco at 8 : M P. U. tbe next 
day, 3 ailnutea ahead of tbe aeliedaled lime. From 
Chleago to Omaha the iiiall waa i»rrl«<l by two tralaa, 
ana over the Cbie«(eo, BurUumon A t^nliioy road, aod 
tbe atlwr aarar tba OUdmo A Mantliwwtaia. Tbe 
tMia «a tka tatmar iaad^Mahed OhmIm B Mlanlaa 
ahead of tbna, allhoiigrfa no wtumfit lo beat tlia aebad* 
nls waa made till the but divisian waa Tfl«ehed. while 
tbe Northwestern train, in panuinR the aaiue pUn. 
reached Omaha 114 minute* ahead The dUtaiioea 
eov>*red were MS uiilea in 10 hours and 13 luliiutea by 
the KurlinKtoo train and 4*3 milni in 7 lioom and H 
minutee by tile NorthweKtem. Tiu* run of the latter 
train waa inaile ifi.^Iii*ive of .'i^lit.v.M -(: 1.* anil one 
at*»p of ■.! inlnnte.* i.e. .11111-.' -if h lu.f U-t 'I'Iih fa*.teet 
H(M*»'d reiich***! Iiv it Wi*s 11 mil.- in 117 -rs'oinl*. which 
Ill tiritis n.-.] f..r i\ lii- l,^:i ■■(■ i f '. mile- Kv.-ii helt*>r 
time uit- n il :.. n-i .liiniiiirv by iiti east \-iiind mail 
iniii. v»li (.11 1 -ft liiniihn ati Ijonr atid ■J nonutes late 
,-iiiil ri..i.'hi'il 1 h |. Ill- ■ '>n time. Till* train ran over the 
liiirlin.rtoii Toll,'. 11,. I ^.i^vervHl the ,*CtJ inlle«. InrludinR 
.ill -i.i;.* iiii'l .1. I to !> Ii*»i(r» aiid 'Jit niliiot*'*— an 

.-iv.T',.:.. r.v.. .,1 11 ri t|.. Ill |- II. .mil. - I'r: 111 Hntliiii,'- 
lon i.i I 'I I.-.,.-, I. I, ■■-lull, .. ..' ■.**-| :n I,.-, I>i.. ;,i-tii.,l 
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swill that, ^iven fuvorahle «Mi*iiti«His, the pressint 
of traiMiHMtatioB of the Mew I fo r k Baii g ii Hi ita M 



I u on 111 

tilUL* 




SKI-Kirrun FORMI'I,.T> 

Shoe DresslnKB — Dreaslnga fur iadlee' *bo«e lanat be 

.11 111. '*iii.i- viinii.<h-iiktt, oo aa not to mboKirhan itaa 

u'l.rh.i 1 ii.es dam|>, Thay at 

harvleii lii.t li^aiher. 

Anilln btnek Si 

Caiiiph.* 10 

Shrllae ISO " 

Wood alcohol Stl " 

Tbe wood aleubol is osed only because it I* cheaper 

than liratai alcohol ; the Utter way be viuploted if >le- 

■Ired. 

Shelloe, which is the int^-dicnt (fivinit luster to the 

dree-iiiu, may aI*h> he disMilve*l 111 an ii*|ueous alkaliue 
aolllt I'll, 't.- ■ rdllltt to the apliv-lahil n-eit.*- 

t-ll. line , , .. . . 2oUlie«lk 

Aii.neiUiiiwtiler 1 

Wilier • " 

A-'itlitt ^.lUfU. Maffu'st'sit to color. 
Hull flll tngrptlii'iirit t4»(rf-i}HT. fxrt-iil tlii* uiijlin. 
tiiilil Uf HlK'lInC Ia ih>-sii|v4tl , thfii uiUi tlK* iiiiitlii tihtl 
Mifllrifitl walff (o niiikM it.r lii|uUI up lo tli« nieuun- 
uf 16 tiaur**?*. 

Ilnifrr »rivrrt (he fo|lo«i|.i£ fonOOlS fPT ptVtellV ft 

Kimiiar mult in « diffufvfit WAy : 

OA-HK flkCtll I • • aa a aasaa^ada a««a aa* 

nonui S 

Locmiad Mtiwrt. t'S 

unto Mm* - 10 

Boti 
Aqaa 

ton). 

The aqueooa ikaUa* nmMl li prepared a« Mlowi i 
ii'irai , ,. HMgfMBiata 

Water SlMO 

Powileiml ahellae MO » 

Heat the water to tlw boilinit pobil, diaoolva in it 
tha boni. and then add tha alMhw fai anail porUana, 
itiiftac tha Uqaid aowtantlr ■ntO airiuijoii la alMaal. 
WbaneeoL atrato. 

Poltah farQantlanm^ Shoe* 
I. 

iVine black .1 puuiida, 

Molaues IW 

Ijinl oil - >i lllnL 

\'inehtttr. •unongh t(i make a piL.*te. 

It 

Trnu-iii-jiutli I ouiioe. 

Water 4 " 

Divolve and add — 

.Neaf. foot oil.. .. ,...« " 

Iloiie WaeW 4 " 

1'riiMiian blue I *' 

Snirar t " 

liKerli. H :.i:i.l inii"* iih*.iI ;n lll.\^iIi.' ..ijrii p-Hntea 
;*:ii1. w.. .\T|. : III !iiis*ti.: - t^oi'il plirpii-.*.. 

The dn****>lnir« ii.*«>*i on ni*«et leather cunaial of luiX* 
tnree of wax wiih ml and other raMdai whiab Riva a 
Uiixtureof pn>|ier working qaalKl', 
A •'iiiii'lehimiolala: 

1 U .w wai..,.. U iwrta, 

nil •il tonMntina an " 

Hwap. I " 

Bolflue water » '• 

liiiealre the wax in the tur|ieii(lDe on a water-bath 
and the soap in the water. aOd UlT tha tira ItaaUa to- 
gether until the luiituiia — «a aoUl cnoofb to la- 

tuaiu liomoKeneaUB. 

Anotbar Ipramhi in wMah ilt aila b wad la ap> 

paoded: 

Wax „ s ^1*^ 

1 .1 1 1 - — *.| 1 I'll «ssia«sa«a • 1 ' 

Oil of Cur|>elilllie... ....*............,*. • " 

S4>41'* • • ■ I ••••Boaaaaetavaaiataa 1 

Water W »' 

I'rooecd aa ahorc. 

Wahavvreeeiitly )M*en infonmil tliai cartiauba wax 
la Oaad by manufaclun'rs of such divseiiign* itialeoAl uf 
limawai a* it is har\ler and takes a lii»;hcr iwliah. 
Waailvlfe experinient witti it. 

Three dreasintt* are sometim.-s ci.lore*! with finely 
aroUDd yellow ocher or hnnit iimiH.r. If the li-aiher 
be badly worn, liowever, it is )>e>t to ap|>ly a stain 
flrat, and afteewani the waxy dres>lnK 

Snitahh* ;1alns are made liy lanllnif safHnwer in 
water, and antiatt'i is also u-e.*! In tlie aatiie way ; the 
two t>eiiiit someiitueti uiixed ti.*i:etlier. Oxalic aeiil 
darlcens the color of the aoilluwer. Aoiliii eolora would 
also doubtlesti yield ijood fcealla with lean (rouble aod 
expense. 

by addinc Snely iraund bunpblaek lo the waxy 
inlxtore I nrta a d of oeher. It wouU prtenmably anawav 
oa a dreatina for lilaak iaathar. 

The eoiBMBBttOO Ikiald dreaalnic and "rieanrr" 
■eeu» to ba aa eaaltlMi of wax. 8u<ib an aaalalaa 
uuty be foiawA It la aild, by melting tlia was, Inaar- 
unanUnc i^Mt irtllla hot aboat two aod a haK KnMa 
Ha tmUi^at lanaHita or eoai aMbla and tkm twiaa 
aa naab water aa aneiitca.— Dni|KlUir CiRolar. 

Blackhead Iiolioa.— 

Klber I ounein 

AnanonloB aarbooata.. 1 drachm. 

Boaaeiaaeld... Wnm 

Water, aallleieat ta Bake % oaaaca. 

Mix and apply iwleaadajr. TMi asta bath ai a toV- 
vent and an antiae(i(le.'— Unanlitli draalBr. 

I>aandry Blalai:— 

Snperfloe ultHNBailBa doaoaca. 

Ordinary nltntmarliie 9 " 

Sodium carbonate. - 4 " 

tiluco.e . y tlrachm*. 

Mix and make into a BlifT|wwtehy the aid of water. 

roil o'lt uilo II t'lii I. sh.'.-t. mill ruf I'lto ellls-**. which 
■ Iry :it .V ifrnt 1.- :i..iil 

'I II.. Hot'l -Il H'.i:ri.t- tn.ni vrlni'M .■ liAe the f*trei^tiiiir 
fofiii iU I'ii.trn loT'il I'lil 1' .tiiiiiL^- 1 -'.iiiiirl.s *.f oUrii 
nun in-. 1 1 ill It I- I III I.t-r, -t of th.- 1.1 111- n-...l for lann 
dry purpoaee. l*ei'.ause it u not afTucte*l by (be hot 



-'cJ-'l-'-' 



-y GoOgl 



SCIENTIFIC AMERICAN SUPPLKMENT, Na 1313. 



Afril 1, 1899. 



THB NRW KAlSKR.TmilU\lTMKftTXl>T. 
THEATKR 4iF VIENNA. 

In the lobby nr tlM'ii«*w KAiwrJubilftumii-StA<lttbi*At^r 
of Vimcia a tabM iuk> Im> »wm iipnn whlrh t* in«u>iltf«il ; 

111 IwtinK riHfitH^ry of the JuhtW ol ih^ ntign of Hm 
M*j«**ty Krupenir J■>M^ptl I., two thouitariil Vm^iiihw 
fAiuilMUk ill cutijuiielh>n with tti« munlcliwltty of 
Vli»iinA, harf rrrcttnl thbt th«»*ter witb Iht? object of 
foKt^'rdktC Hrrmaii art." The artbtic puriKittefl pru- 
<'lauu9il by thrse wori]ii, mys lUuplrirle Z«-Uiiutr. an* 
alM* *!>X|ir«*«MKi hy tbo amhiti'^tun) of lbi» luuirtiifioeut 
tb«at«r ; forth^ Htructiiro in built in thr iiu|Ht«in(; auil 
uiaoaive itCyt^ of tb^ lfi>riiuuk R^naiiiMUuw. An tbrillu»- 
tratluu wlitcb we |ir«"*'iit liprfwttli tiffrfrri br>i the ri- 
leriur of iIk- rbejU*^ U'rt»*r titan wonU. wo »luUI eon- 
tent oursclvnt ntfrfly with a tclaiiot) nt (he irit4>rM»r. 

PamiinK lhn»UKh the plulii iMhby, lb*' rMltitr cntorm 
the ikuditoriuiu, with il» t>A/o<(Ue ^Jecuratlnii* in wbit» 
jLtii] (cuUi. In tbe (T^uemJ nrralJKf <>f thl« nililllo- 
riiim thn priiietplLti laul dnwu by the Vlenntf»*e tlwatrfT- 
builil4>rw, F^llaer and llitliuer. havt* be«fii a>.loi>t««(t. The 
niiiubi»r of Uixns m reduce^l to a miuiwiiiu ; and for the 
Uitiial iiiiooiiifortable Knilnriei. ati airy and d«*f p auihhi- 
theatiT ftutMtiiutiiL The forty boxe^. nmin^l iu 
four n>wtt Oh both »uif» of the prtMceuium. the tMir1«rr« 
and piirrpjet liit»>'rM>HMt by bn>iul aiilr*. ttie batcony 
and tlie twi* ainphtth(>At4>rH rxtmidint; fnr into the 
b«ck);ruuiMl. oouUilu It^ «iAt«, the ooeupaciUof wbivb 



NEW JKKSeY (lOKlHlKATlONa. 

THK STATK'H ORKAT IVCUMR. 

Tnic IncTMUKi in "Jctnry cor|M>ra4 iouk " Ifca* b«eo so 
frrvai lit the lant vmu- that the ytal«*s iucviue for th« 
yt«Hr eitdiiiir nptoWr !tl, lH(itl, ini^hidini; the tax uu rail- 
txmmX vmu(KUi(e». in o»riinat<'ii at ^3. iW.HiTO. Au idea of 
tli« n«veiiiie wbk'b roniMa tn the State tbixMijgh Ihin 
ninutti may Iw ifAUi^s) frnnt thi* fjict tbjit the flhiiK f<*«« 
in the oRIm of th»« HecM-tury of Slat* aiiinnnt to about 
f70,i)0i) a iiKMith, " and iIh-m* feen afv ciillirH^te^i" mhI an 
<icithuiilaiitic J«n»eyuiaii. "at a coftt which wonid •ur- 
prue th« avera(;n Nfw Yorker. The cltiwf nf the d*»- 
iiariiiifitt r^TiuTen a Kalary of (tl.OOO a year Th** ofDoe 
U t'lindiirii'd oti buninni* principlev, and Ilie inrn who 
an* bruufrht In <N>ntaot with it know that itettber (lulit- 
ieal nor other Iitl1u4>tie«i will have any efTwt oil the tax 
rale." Tlie lai in t>uit Stat* m and luu» l>eeu for yearn 
one-leiith of one |jer i-«>iit. on ^.inM.OIM capital, oue- 
tweutielh of ncie |ier o*>nt. on |.ViHN>.<MlO. and $50 for 
every ♦l.<X»(i.i:iO0 for oonmnN whieh have a capital of 
tiM»rr ttian ^.iJNHt.oOO. 

JaiuiMi It. Dill, (if Dill. H«ymour St Bahlwin. who is 
an authoncy on New Jenv-y corfioratiouB. mmI : 

'* In iwi It waji aMiuit.e<l by tbu»e U•^t |>o«t«(l In OOT- 
norat^t niattem in Nrw JerM-y, and. |>ertui|)«k by (bose 
beet aoiptatntMl with thr policy of the Htate. that the 
United SiAtes wan likely to foltow the then ^ruwiuf? 
(i-ijdriiry lu Enfcliuid lo otrnvert btuiacait 1m>uik!« into 



a Mcretary who was thsrp In tite prrfonnaiice of his 
duiteit. add who wai^abk to tranaart the necenary cor- 
porate bii«>iiie*4 ex|)«*<blloo>ly am) areoratcly. A branch 
of tlte eoni|.iany wae ehtabhbbe^l tn Kaitt llranipe ami 
anollter at ( 'atndrn. 

"It lUiUinally hapjietied that the men In control of 
the»c PurfKiraiit^nit were iu a |Kj«iti<)n tu dirert Che er*r- 
porate leiiiNbition of Ibr State, and. havhiic In tiiinil the 
qui'*tion of HtlrnciinK capital to the Slat** of .New Jer- 
M*y, tbey have fruui tnne lo tiut« i*o iuflueiicMt le^- 
irilaliiMt tluit tkw art* of New .fem^y havr been tuore 
an<l iiK»re rUiMdy nttxlvled u[khi tli« Ku^ish Uuiilvd 
ounipAny act of 

"Tlw CnrporatN>n Traiit CVnojuiny, of New Jerwey, 
to-da> Ih *«ld to repr*««wii1 HoiiiethmV over oim» thou 
Mind citr|Mjraiio4ift. with a total CMpitaliration of orer 
f l.tHtt».(MH>.(H)4). and the tniM coui|NMiy at Kiu<t orantr^ 
in said to reprvwiit about two hiindreil and fifty* enr- 
nfjrniHMUL The a«Drrr»rate rapttaliiatinn atKMil fflOO,- 
Ui(l,ij.iCi, whtir thr ootu|>Any al Camden, which <1iM>ti 
larKfJv the Phitadrlnhid and Wevtrrn budineti^ lias in 
its office Mimethnj;; iikr five hundred coriHtraliuns. rrp- 
rf^ntm); an a«r[rri>;ate rapilalizatioii of f)?*~iU.C>(Kl,0(W. 
The capital <*i alini>«t all of tbiw cytriMtratiuna i» eiu- 
pjoyed iiutftide the State of New Jersey, but they take 
their IotaI orffanizatioit in the State, and rely u|M*n 
tU*^f traM eoiitiMUiieii to uiaintain it without faimre ur 
tui>*take 

"Their otijeet lu dolntr «> Is to avob) any po«Hibl« 




THK >KW JI HILEB THKATEK OK VIENNA. 



ham a clear view of the Kta^, lut th« rellinfr arches th» 
aa<litoriitni without the support of any intermediate 
pillam. To the left of tlw» stafft* the royal box i* situ- 
iU«n|, and tothnhtcht, the inunlei|Ml box. 

Tht> im^uikd niKin which tlw thMiter Blandfi wm pro- 
vU\f*ii by (h^olty, TowanI the bulldinte expeiiAett. the 
cititroM of Vienna cunlrllmtml one uilJtion markn hi 
B^Krk!l. the lH>M«rs of which, in addiliou to tli<* internot 
aecruliM; on tltelr ntiares, enjoy certain priviletseH. The 
mitnai^iuent uf tlie theater in assnmeil by the city. 
The price of seats is lower than in other Viennaie 
tbeatnrs, the chea^tettt seat costinic only flftern cents. 

TIh* Jnbilee ThetalPT u intf>ndi^l to* 1»n a theater for 
the periple; and siteh it will becnnie if ttean attract the 
theater-ffoinir pnhlirt l>y th«» artlMie eharart^r of its 
plaj/^A. The iDanatfenient have pr^Mnineil to do all in 
their (M>wer to fo(it«-r the cUsdic (tennan dnuna,'to 
irive a place lo the Ntrlou^ and huiuortMi* 0*^nua>i- Auk- 
trian play, lo pro«luce the w4»rksof UMdewer^'edty for- 
c«»tten. n.% well as <d riftiui; |M>elii. AltlH>U);h llie theater 
IK lartr<*hr devntml to pinyii national in rbararler, lite 
workit of foreiiin ilramatiNtH will not be net;lecle«.l. Tlie 
Vienuene public will, therefore, have an op|K»Ttt]nity uf 
«4<eUif( the idayii of Sbakes|>eare, (*alderuD, Molitire. and 
ol the oortlHfr'n poets. 

The manaireni«-nt of the theater hasbMin intruntedto 
the well-knuwD auth(»r .\<lam Mdller Uultenbrunn, the 
frjrnM!r director of the Kaimund Theater, 

The Ihealer wii» i>|i»<n>Ml oit Deeeiulxtr 14. IHlHv vritti 
a play l»y F. WpU and with Klei*!"* " HornuMMto- 
schlaebt.'' 



private compatiiea, and that the question would arise 
shortly as to the advantaevs offered hv the respertive 
States fnrchartenk or. as Mr. OM>k hacf put it in onenf 
bin late wnrkN on coriMirationK, the qne*>tlon as to th4> 
advantafco of tlie re*|>ecilvi> StateA as irranton of char- 
ters would he a proiiiiiient t>ne tn the mlntU of th« 
American nubile. 

** With tim In view, a few protulnent tnen euncelved 
the (dea of faclliiatiufc the ori^uixati'in of corptMa- 
tl<HkS by havinir a lru«t oom|>any in New Jersey which 
rhuuld devote itself wholly to oor[)orale luattem and 
alTain^ proridine a recixteretl office, as reqnire^l by law, 
ani.1 a trainnl tiody of clerks. wboHhnald ar.t in oonnee 
ti<»n with lawvers desirintr to incorporate iu New Jer- 
sey, and in all respeclnaffonlinff facilities tnttvosenMiin- 
liera of the bar who desireai to nave a oor|inrate Ikonie 
for their orsaniiuitlomi. 

A TRI ftT roMFAXT Vim COR PO RATIONS. 

"A trust company charter wiu ubtainnl with ■(icv'ial 
powers hmkinf; t<» tlte transact inn of corporate busineM 
and <»f acting as transfer atreni ami a* re'^f^ter of vtoekii 
and bon<U. The new eoinpany mkiii beeanie the Iiea4l- 
(luarters of incnr[M]rationK in the Htate. ami at the 
cUhw of IH&rf altoiit one huiMlr<>(l aim] fifty corporations 
had locat4Ml with it. tmvlntc rbt>tr pr)iiri|ial offlcei. in the 
Slate there. keepin|{ then* th**ir ^Tock IwhiK*. tranftfer 
books, an4) nilnnte biKikH. each havlni; a M-pnrnte ftteel 
com|iarlnient in a nafe deiMMit ruom : each, tin the day 
of their annual ui«wlini;, Iwint; asst^neil lo a particular 
room for the trantacliou of their bnsiue«a, and having 



letral liability, or to he placed in the *ame posltinn ai 
was the t-rrant PnfTee Process Company, whieh not 
lone atfo were |»ehl In Ibl*- State ttt \» co'plartneni. b»- 
cau«e they w#pe or^anltJ^l nikdi'r the law* of Went Vir 
eltila. but liad no prtncl|Mi) ufflpe niaintainetl in the 
Btate. 

" For this reason t1»e cotu|iani*« Ihiu chartered to(lo 
bunittess autnide of the State of New Jer»ey have |oc«- 
fe<] themselves with these three truitt cnru|ianlM. knuw- 
IDK full well that the com|>anie* were olTlcereil and cuii- 
imlled by men of influence and Rtaiulint; iu the State, 
bv men thoronichly pnst*<l as to cor^Kirateil luattere, 
w^ocnnld not. for their own reputAtioav' sake, afford 
to make a intotake. 

" In lornier time* It wah trae that the lartrer part ol 
Iheee com|iani«*x had Mmply a technical etUlem*e in 
New Jerv> , They were not obbi;fi| by law to name a 
principal nfUce or det>liniate ati airviit therein, tmt were 
tiituply ubtii;i*4l to have a terhriical I'fTlrv. and hnndrrdfi 
of orixmit jcin> had ih> other New J»-r>«ev r»l»«tence than 
a mcelintt once a year at Taylor'-i Hotel In Jersey t'icy, 
whence they depiirtisl at the cli»e of a short eension. 
carrying with them their whole eorfKirate exiytcner. 
Ttiin pmcefts of what in known as ' traiup corpora- 
tlouk ' came to a Hudden end wi»h the deciiiion uf Jus- 
tice McAdani Intlielirant enffes process cjiae, and fn|- 
lowlni; rill*. ImmediJitely after, the Btate of New Jer- 
sey, ill l^ftia. reviHe<t its' corjMirnritiii law*, cutnpelbnft 
cwtwjration<t to hare and tuKbilalii a nr|nci|i<al nfAce 
within the State of New Jersey, in whicli there wbotild 
be kept at all liuii^i their stcx'k and transfer books, aiHJ 
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ia ^bartpr of whfeli there •bould be at all linics a rni- 
dCOt uf tin* Hiatv ot Sew Jcntty of full age or a eurpo* 

OTVOf 

rnrjr 



TBI VOLOAirO 



uUon aulboriwl bv kU abarter wo to act. 
"*I«tar. io un. aad Anatt^ in 1016. tha UwUUt 
•W J«na]r IMMad wi addiNoaa] law fMniriiiff 
aarpamtifl* aqmniMd nmlir tb* Unm or N«)w Ji^nwy 
twM»»nBrtaiW>ftftet«iiM>nt In tbi> officii of Ui« Si>c^ 
mlarv or tlit 8tM« o( flaw Jvrwy, oaulnf UMler oatb 

luuHtiur fta priDoi|Ml oNi by rt int and iMmbgfc ana 
pfovidiaf tMt m «iM of teilare so to do Ch» lodtvidiMl 
■te^teuMiibeflld be liabipMoopartu«t«.aiHl Asttlmr 

piSf IdlBf tbaft Ib cum* of « falM- •laleiueDt tbe oflMffV 
ShOttld Im lUblft for pvrittry uiU uuDJihabl* b>- not Iw 
tboA tm ftut at hanl Ubor. This act rHultm] in tha 
lalmiilM of Ifao 'tmiap^ and tJta * babble^ Mwnara^ 
tlono, witlcfa forthwith took tbtir fllBbl Co neb SUtM 
Wmi Vir^lDia. wbar* nothlof I* iiQiiliod hat a pa* 



or THE 
liNJUL 



BKPOStTlUN OF 



par chart#r, and no furtlwr 
to vaJIdat* (h» organltatUui. 

**l'he rvamo for this po«Hton tAlc«n bytb»Rtalo< 
that manyeorporaUoQs wer<*4*%'itdtii|rlbFlrlaxca; ' 
waa nonla(*ewbt>r«tbev(K>ukl be fonnd, and tb« c 
found tonnwlvw In a dlUniuuia. beaauae, wbil* tbalawi 
pTovidtMt thai a eorporatiuo »boald 4k> ocrtain thlnica, 
t litre was iM* pc-rsuii within tb« i^tata opcm whom pnv 
«tf«« uf tbr ecmrt could b« MTTod. m> tluit. wh)il«> ihe 
Court of ('batierry iiijicht ismue injunction nfifr itijiitio- 
tiuu airtunit a pnrtieular roriKtrjition. lh*'r*' li^inu; no 
one ux»ait wlioiu to Mtrrir tli^iw in jiMv-r huih. t licy 
ainountpti to wajitr pAp<>r, am) nothing CMirv 

" Ali thi* wan r.lmiifTMl li> I^tlHl. aim! frora year Uj yva.r 
iiin?f» thnt tiiii*» Iavk tvMV*> t^een ikfutml luorv anil more 
cinitcily coinpt>lhhe t)>^ coriMirHtkuiiH W cuuir wilhio the 
deel»lon of tli« Liilteil 8£at«*i Su|»nMue Court in Lbo 
Offll^i rsM**. L>v havhi); an actual ' 
" » ot »w Jttney,'* 

CAPITAL KR<'M KS KHYWllkHK Anit A*^rKI». 



indtuitrinoKlr cirr'ii.uu U 
that iv/q>^>rftti.i:iA h/iv.- 
th«> Uuitfi) srat,>K Krniii 
ij.U' wji.-i rlmr nf 



ii. \i\n-% A.* .vht>niii^l w«Te 
ui.i thf r*'-iur uf tliU tiflw Im^u 

II. -Ii i.rv.*"i|j(f.| rrii;ii till MVtT 
tllr ,Sri»:.. <>r lllin.ijs III.- iH.Itt 

li*- Atii-rii-iiu SUh^I ttiiU Wire 



nirjir.l> «■ up it-* chart4'r in 

lliirioi:- .M* i. ■ [ iT t'l | h ,tt'r--\- trlmrltT. wi t h 1% TJlf^ 

iralf.f -..rii^- f(10.(HM-.f»(«). in^- to tlit* Stul^ of Nrw Ji^r- 
wy $12.1)00 fur Ih" j)nviifi;r nf fihii- its < ti.\rf#T and 
|>a> iiilf to lli<i Statt' of >'>-w .|)T<ry tjix of 

wt-rrnl IhouMud dollar* ior thi' ir.rri' privitt K"' f^l-t- 
iiiC It i.H true that tiMtrn U oiK-'^iUJt'-. : m -i i 1 1 i I.. h 
of Ni'Wf .IrrifT to-dnjr orcr f I.*hhi,imhi, i ,.i > . 'r : r 
mpii.xl. al! of which in li«t*><l on rlin Sf.n k K i.. J ittiitir ui 
X»w Vnrk r:ity 

Thf in-lnntrml rWfnhlnAtk^n'^ h-HV^- hnu (n ih'- itii-. liit* 
mftrk-^r. thnt fik-tlav th^^n* i- in Tfi- rt- iicl/'^T.-h ■• !■! ..»f 

|:.'.I»MHM>..I^:<J Mf llMllistfiul '-rnril..,ri.il;nn^. I hi- ^t.., ks of 
»hi.-li .trt- nil Mti th- tri!»rk<-l aii'I llir- iii.ijiiriU i.t .«tiii-h 
art- ii-i t/ic Sr(K-k L.irhaiiirc. T;u*m* hioc nil. u;ili a 
ptnu'l'* ••■('*»-p1ion, inM_'u '>r;^iiii]rc.l uti.irr tin- l.iws tli« 
Si.-\t»' >Vv* JfTM-y. aijil fn»*ij tln-^i- r* ir[i. imt ii tjv .i.<<i«i9 
tlie^ SJal»t of Se-tr JcfiHrv drriv.-i a:i i:i; i-i;ii' i4 tt«°ji,rly 
fl.O0t>.IX«aynir. 

C'^iL^idiTing' that thfl Stiit.- ^ f > t n- Jitm'v hftn iIphwh 
t>> itMcIf hy far the nu>ar part of nit of th** rAptrAllrj^- 
tjiin fmiu Han t^RnciwHi to thi^ fxtnniip Ka>^. ii wh> ii<»t 
siirpri*inir that thp vartonii Siuti** Nt-w Vi-rk. IVnn 
fyh'AfilA. Uhko. iiinl Ilhfkolii— ^houM r:%vtf hikI carp 
abt.i4it tht* hWrullty of the Nt*w Jrntt*y (aw- ; hnt 
lowanl the ri>d of la^t y^ar the pffKMirt* »jv* ifreM*! 
Upon tbc»e Btolesi. wh«n tJiey saw tbeir buvliWM oimI 
tbair flBaaoMdapartlag boia tiMir tootdcn and cotaff 
to Vow JMiar Imattw of ihit pnlhy. 

HI!NI>rtKI>?i OP XlLLIONii OF CAPITAI^ 

8oon Afl<tr th*t rworxling of Ihf vhArtrr o( llip F«J- 
•fal tmo«l CouMDjr followad tlta charter o| tb» No- 
tloaal Steal OiNapaa|T» and itaa llil of Now Janaj aor- 
BOfatloei oow toiMei thMo : 



A Tin t^sto (VMipmy . 

C. H<«m a amthm, or M'nl"«^ t>Mia 

Mvtk«n r>>p(«r Coiaj«r<7 

>iUi»tul U'woany ...^ 

Ml:.m(.|> Ji* itTM^ Kkvflik Ltitafaflf^ 

ruhmi SUvl L'ntiipaur „ 

Amni-rvw Kl»»vrW>- |-nntf«iir< 
Atlwilr Sn»-fl i V.ni|i«nT 

A««rkM Ite-Mil lutt^mi .... 

t ImUc* CiisifiiA; 

I UdmkI t^atn|Mn)r 
Av^fVw |N>Ui«tM <'ii»ipw«i7 . , . 
C«Iitl«««Ut Tnla»rrn iVMOplllJ . 
IntrrruCkAAl (.HMnpHy... 

tkl* rai-*ak«<. 
t'nltwi t 

AJKrVw r.««tnB Oil Cam^Of.m. 




t ■'hI 1 

ir K^rtiil 

l'nltM»t»tj. H -I 
New J«nr^ '>■■ ■ 
AmrrkM k**::* ' ' ' 

*■ ; 

In* Ompsnr. , 

I'niMi Bw ud Paucr L'4Ui(wir 

York AulfiTm-k < u 
intmiKti'isaJ Atr l^rwwr ( 'r-impnT • 
I'nlnnllUn Klrrt-lr^ iLr I IC^ltalMiBiatC 
K,>r»l fUklnc ni-.Wr LimMM., 

Aaarrkn i.kitn(Ma) . 
KWDif ftMt rutntMf . . . 
|jw)t>n Zinc ('utniMtiY 
t'tnliwiiUJ (*«ni«Hl 

lIcltHUcupio ■ 



HftU tha abliia In tba worM m BrHUb. Th« b««l of 
Cbm van ba aoa^wtad lato aMpt of inir ia fbrijr-olafrt 



WKpreMnt boiavlth, iroBi LaHdvoefrpoorVdoiika 

C' laadelevatioiiofan artltolMl wteano wbioh ham 
ipralMicd by If. A. JoiUet aad mm fonaoaaof 
lbana«iSISMO«S»]fiipMliioBOtl^ RatUbaaoii' 
atraatadatavMialKoaonft orihakankiot thaMoa. 
apaiitfaa«lfeaorthftold OaU MoUMiMicalfL HUto 
ha na IMS than Hi Hm In belffhtby 4111 la diauwl«r. 
npn«nUaft a atmaailerMMso of about l,4iliO frK aod an 
oiaaofohaai ItOiMaiiaBioreat. It in, ilirrvrore. not a 
qqwtlon of m aifaifaitato voleaaa, bnt ratbrr of a mono 
tain, wlileta vWtoni u^rhaTii an opportunity of elhnlv 

Th« »ld4« ol this volcAnic ninuut«iti In futt AcUvtrv 
will be provided with attractive nuiionn anmud wbicii 
will Im nuandirlBcahadMl raadwayi and lowaty Ibub- 



feat la width, bnt only dm feet in elmtaifereoee. whieh 
will ba natuad tba (VaiMO-Huviau Allev.** Tbc1re«^ 
that daoomlc it «ill br ■onicwbat ■tnnt«d. M»aii to luii 
tattt natuvtt iirrfveily . bulthecenvra] apiNsarauee will 
be uona tha plrasinfr. The Tricetation will da* out 
only ot tba vrnr mouth of the cratar. Ilrrr and Ibrni 
alono tbMW tylran roaiU will ba plaeeil chain and 
bmmit 

In addition to tbctfo laale bJahwutt, thw* wilt ba 
fleoMuUiT ffondt aiMi patba that will lead to laitoni 
public eMatdfealiaianta. ioah m aalMw harii* w a toutaan ^ 
eocMiert ball*. tU., bi order tbot tba ctvUltatiaa oftlM 
plain may mingle intbaalaly witik the prlaolliva natoio 
of tlM hiffb ■nnmha. 

The culmliMitinir po^nt wW bo umHj porpandlealar. 
In ordvr that ib« nni|itUMiof tba Pvtobm VoMvlaKawf 
be bett^'r eont^iDplated. 

Upon the atpeaiafpfoaeiw propavlf aa «allad» of tha 




THB AimFIOUL VOLCAITO OP THB BXrO01TlOTr OF INft. 



Iiatlks. The frainrwork of tht* vnk'nrin. wlilrh will n>' 
tpiirr for itv iHinittnirtinn IH.<KH).(HH> pounds of iron unti 
•-tr*-!, will lit* envpr^d with a yruHt uf vetft-tnlil.' moiiM. 
The perfM'ndio'uUr pArt» will tm ilrcH>ra!''<i unlir vks 
fortiH'd (»1 (N-ntont. m> a* to give the wliol» au Alpitir a* 
I>fct. Thp onrth that aotvia tbo (raaMmih wUI b«t 
turf(\i. in nrii^r that tlwawnatola Umf pffwnt m m- 
daiit Ap|M>ArHiie»-. 

A mAd '^'^ fi-fl in witlth nnd nhr.iit :i/*>i In l^nslh 
will wind npirullv up to n U^v. l ..f f.-T :uid w||l t*r< 
decnrati'd with ('Iiuit>ii;k' i.Unr^ wli:t ii I f.-., utid tlnrrr 
will form lH.>AUtirn] b-><^fr>- pill. fiH>*. .1- -hi.t |.- i\rtMdf(t. 
At 130 ft'rt from rt,.- !>r.i:i m ii Hill ci'-*' '^• r—^ i" .1 rlr- 
tfiiUr platfonu JO fa't lu wi ltl. LfHH> ft-*'! iji -ir. utrt- 
ftTfOce that will ht- ciilU' l v.i*> ■ WWy of Ih*- XM li i \ii 
torj'.'" I(<'r«>nnil th*>rv' will il oiniup* i>( ir<'>-< lUiil 
inaawnof Alpine pbinu that wiU rvcoJl tlw luxuriaiU 



[V A 
proj.- 



■ P.ilai* 



volcanit. tiit-r." Im' ^•l.tl^r^•l■,■■t.-lj : 

SiAi'lc, " In w tticli •.■iiifiDiiU'tciM 

pr.-«— nt tothf drirtlrtt ryv^ of tlir ^pn-tfit-ir* ih.' prlu- 
>>i; h1 fWht^ uf thf ernlury. Atui ru Trhn-h wilL 1..' .-t- 
Jiitiir^ti a lercAl nuniU'r or'cnriiwitip* . C-' »»*V4'rjiil •'MtAb- 
Il*hnlfht^ nnr ot which will b<« Ktrl'rd thi- '■ K*>t>taMraiit 
of H*'ll Arid I'amdiM'," aixl in whirh tht> fli*rt will have 
thf privilepr of not *ishini.T nvtr ih* tlAiintfi!; i8> a 
I'tthlf rnil wiiv, whi' li. ■vlnrlinj^ fr.-i:i ih*- 1. a--, will do 
duly forlh.' two 4ri-livit 'i> far a- ic r | ,r - I'Vanco- 
KuHsiai^i Al^i-y ' wlrh a >.r.HTi ;.i. ,ti 1 1 of thn 

XXth r^-nl'irv," il'.t 4-a".-«.|- r'-nii-ri.* a -iiiall tAk»»» 

MiL*M>itn f flir ruvr Slyi. ■nlnc'i ^ill travrrv,. Hfll. 

MtimE*ii 111 tf'.t- jMi-'f:..! t.f tl »* vn'iMiiM . aij.l .,■(. ^-nnl»'nft, 
Uwu* ari.i I. fTai-t -4 .m - vrrs -j.].- T:ut.- u-ill i>i>|t |-h* 

A lir*' - iik^.n- ti<tii-fr, allhi'u^ii, i.t ivi,ir*i\ tlM> Volcano 
wilt Itf kiuuibered aiooug tiM»e things that will not 
ailaor thMpMlvoi to ba avtlncalitaad t 
twill r 



toanotfMrpbittomlV AafonhaaaauiMlitiMwIll alwavaba 
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Ins chrw efapUow 
the *|>eetM4M« will 



a, aad tbe tpeeUMm WW 
wd tiM lUHtoB will b* 



by A clouii of MtmkM. fa 

li,' itt>lo U> wttHM* 
)ir,.K.|_v |>r«|IIMll 

C'liipU'U'. 

W-i n tw |iivss to snnw* olher attrap^iotw wbkh tlw 
{> [III r. <i.«tiN>iu< nf ft^int; thi* rruptioiui (tf nf vlimbtni; 
lljf uiouaTatti. will h.-%vi4 nt itN <U*praiitl. In tbe iu- 
Icri'ir lliere will t>p a r^^prodiirfiuii of l>ant4?'ii lufurno 
and uf I*.-%ni<li?v — ft trHiirtj>Ar»Mit -iili. ff, with the mo- 
tuiFi* of Uw vttkrs titi'l I'ttiHiell ii ( ti>'nin«* fncmod 

Ml rlii- !■[ !!L(M[Ki. ftli''\.H wi], nrof-** to H r«Tftllhn(f 

t:itlli fY I'l ti^ri in vti itli ikri.l llii in eircuniftfr^iio*', U 
Will Ufi pUn-d at n iionrly *^\UAi distttni-e tntm IMl AOd 
PuaidlMk to iriiicli « larfi* nuiul>rr ot fliianBia Wilt 
gImlltoWllWHd or chwf^al, dark or mailt tabhau. 



PATBtra anrcHS os> the umitbd statbs 

AUD ffOBBIOH OODXTBIBS OOllPAIUD* 

By V. Oltdb Josw. 

Tw pOMMrioo of • iwtiat mtm in tha hinhwt lest 
ol tilt «MllHrtliM at m pmh, Tb* iHt imglai of 
piaucrty lo b* iMiMilMd k ib* pmiMl «f Mm lutei- 
Wet, that inlaniilble Mib)eat matttr tiM ilidit to own 
•nWp fet wbnh aanoot ba pkiftlaillr aaanttd, but 
M«it iBt la tha MaanMlaa AM goad will flf Iba Boiiii- 
li%ro. TMan tiM iltWB at dfUUatkMi, tba lul aci of 

hn rhnrtaU itt tiM MMTMi Ot A BlttOM ISIMnI t3lt^ 

hu'tiT K tttAsnuitinir* fliaii tnr imiitlnimijTnjrnl 
p>rt <»r [4'u;(»lAtiTB «niirtui«nt fbr > mMMf ^n aa Mwation. 

aiid eli«> Am art in thf* rarlr niomlnff of eivittuftUm im 
th« vbtaMtfihmviit ol n uniform patent mtm aoeaui 
hie to all. when^ljy thv pntont U grjinUiu for » liiojUH) 
tertu In eon bI deration ol lh« pv*ntuiU s^fi ot th»ln- 
v«Diioti (o Ihe iiiiblle. Tried hy thin t^, rhlnii ittaiitU 
Jiut below the llti« of dviliiatlon and Japan luw wU^iu 
m faw jnan riM-u alio>» it. 

In unloa luteiiti for iuventionii cnri W pmcurtMl uttly 
Iqrnq^ prant and for a (Kiiuiid(^rabl«> luHitetJcof and 
IIKMWT outlay, whilfi Japan. elv««>ly folluwinif ttir xiiv 
rvti^fiil tAnninatiou of lb« witr wliirli iiuirkrd Jirr bri'nk 
from lh« wnii hnrlwriim pint, hit-* j«>iinnJ thf i»n*lfni 
iiKtitiitM by tiif .^iKkptinu iif II piit4>iit Myitf^ui. It is ill 
(••rfxiiEiA in note in Ihi' riL^i' of JiipAU Ihiw Ch» itation 
Ittid intii]<< 3 ciiiiiiilrraiilt* ndriirirn in lhi> nxioptioii of 
tlM* iiturfrlihi*- of rivili7Jitinii iM'fom it awoIci* to th** 
iCTiiml'T uU'n 'if thfl rijilit nf pr<>iM'rty In tin^ ppiMliiPi 
Ihf nii»Ml, Trav*'l»»n» in Jti|k«n, a f#*w y*>nr* ntfo. T»'ll um 
tlrti r lir- .li^revCHrJ or lfu_*k of c<>iirH>pthHi i»f vIiIm Idfn of 
riKtiicl lAtientliip hftii proe^d^i rt» fcucii a HrASir- *w to 
l.'.i'l ih • ,1 iiprtTi*'**' artifloer^ not nnly in (-opy llitf itmrm- 
f:u t ir< v i..-. ii^ifrsL but lowpy uud lulupl their uamt- 
pur--- iiu I ptr-<>nttl luarkM m iUfiitiOcation b« wi-ll. 
Hn: J i|>iih :v.L-i now fakeu tbe flikttl bI«|> tlutl mrrtvii 
li.'i' 'ilU .iit.t rhr ttbtiiTbodd of MiUghtaiMd natiou by 
li. r r.,n,iul n-r..u'nitimi of tiM llgllft Of MVMHihlp b llu! 
prnilui ' ' it t I.I' ;iund- 

TIk- .".i l itinn of tht* patent ny>(*'ui amonfr natioDii 
lnH u II rt,.vnt,i ttic trrdwtb of thr patent pr|Tll««gw 
mil] rliH ri iii'nn ^,1 ri'*i rifti.m* in jtjt frrnnt imd ^injoy 
lUrlit, vit ! rli. jii ii. -iiiflil (i.-\tiou» of tbr world Un\ <• iiil- 
v,iiM'''i| Tit i'l tin*. :ii'Tr|oii. wliil*' tin* ['riir»s!i .^r.4if'. 
•»tnii'S prt' f-nn ifi-r I V Ur^t arid fs^rpino^-t IhKini; Hh 
».ri.-f I if.', .v^ 1 u.' lif.> iif I .■fW^ I., .t. III.' I. ulli'd 



tiLf 



111- i:» niuuh. r 'tf liu rjit luiiit 

r uiitioiit, 4nii for 
rlie cotton gin, ttu* g^wtnc 
tUe l^-l^iphont*. the phu£M» 
■ :iiiiip and t\if inrjit)i|'-c-nt 
riiuri'it l.K* 



..-Ii|..i. 



'■I'' 



thi' :o- 

from ' li" 

Til.' 
o! sti.- . I 
of ttoi I : 
wtt'iii-f II 
riL'tir-, : 

TiM' M' • 
fr>nu tlr» 



111' ^ri- 1 li ill rti I k r f -if 
■ j irili'. V, Cli" hr*'niii ^^'tiir 
niAr h.tK'. Hi'- l«'v.*r:i|ih 
i;rj»pti. ttie c«jmri:eri_' iil f 

lAltip fonn K lint wlrL'h riiuri'it Ik* .i(iproii^-li''-t >>> miy 
other naticiit, and in o:n.ti(*rr i._ui willi viIulIi bur 'iii** 
hACton, <ir«*Jit Britiiin. wiib Iht* •U-.niu I'l.t.-iii'', Ihf rail 
I chi^ H<-<«nini^ proc««. i.-i n(.rt:i> >.•{ luftii.i'ii. 
it.i' r4'i'i ((tuition of Q»"EUT»li:[i Lii t|j.- liri". crtjil*' 
r.>t(i- ri't'^iiTiiirion j-r-ipiTty ill piil4'ijtii aiui 
I'lUk' _ .ijr;iry. ari'l thi-yarr «» far re^ 
I Ui- i-i 11 ii ' ^^ r iir .;t ^-ftf.;!-- fr«iMj tilt' lUM'tilni' (tun, 
111. I.. I friitii »»r»'tfoii, or tlif >^jiv«i^* fi grnnt 
■ • 111- of Sltiik»**iif!«rt' 

.mU -\-I'-|.| iif tlie< I'lilt**!! Siur.'> i>- rlM^ r>>»Mlt 

II |t-i: t of ( -^UttlffW*. f(rli.i|>-s) nli til*' rljillxt" 

ii-.i |[. I.: !' m .\:ii hori." iiiL' 1 1 •* ''ii-:N.nrai.'<'iiifiir uf 
111 ,\rt l.iv 1 1 f i:r:vnli nt: nT |i!iI*-|j1h ;»:ii-. ciipy- 
r Inijii'-i, [wrioiitt, to inv-niorH .^iij iin:lrir?», 
I -^r :.'iir ixitrnt »VMt4'ni i^. tiouci.iT, ilrriv>,«(| 
iin at itritnin. luipniv^-ti iii ii iinv f>^ir'. i-'U- 
l.ir*. nod tliH put'-nt »y«i4rinK ot thi- .r.lu-r f ■ri'i^^ii ci-un 
Irit'H Hrw n»iwb'Ii><i ikiti'V tiiJit of Wrt-af, Hr.r iin, wi:h tint 
fn-ipn-nt f inlw».tini«>tit of more or I^m of tlic cluir.s' ti T 
i-rio fcgilar»^ of th« vyMiMn of ltn- 1' inUvi >itJitt'». 
Willi* it cniitHJt Im> qiii'»u<Mi«>d tl-iul the i'y-t4'iii* of 
forv*iirn countri*^ o«»nrAjn noiito |>4-ii.r> ^.-f advaiitafCf* 
oTcr our uwrn. tbf (Kitf-nt »*y*itein of tit*< I'nit-^t Stat**, 
by iL* n-raiirkublf jiiiil iiitMinattNj i.«owt»*. itin**t U"- ad- 
nilttpi] t^> jKWM**!!. i*H a wliuUf, ailvniitaiiri^ over all oliwr 
»yH(*>iu<, It vri^rtliy uf uuit* thiit tli« auiftidiueala lu 
tHi* lnwii at fori!ij;n L*otintrir« huv4* riitlifr brvn&de- 
partniv froiii tbo niotlier nyiilfm of (jrrut HritaJnolMl 
ati appriMM^b to tlio »yiitiMn of tbv KtiiltHl Statt>N. 

In tbt» vffy *-:a}y t\ny», win>n Knglaud bc^aii to 
awake to tlm iriLportunoo of ilior ^'r<>win4c lon^iffii tradl^, 
tiw Utile iiitiiDd. t»'L'irt nir)i hart>or« from wiiirh hi^r 
■blp> sailed out iti l >lir>^ tiurix, <^itii;bt lo «fncoura^fi 
■HUiufoetareB an*! m-bi^rrit'd wltliln li^r lMkf<ler». n» 
Unmb alM rvcoetit^t^*! t(* Im^ tbf ftjiiiidHtLoii of tnult), In 
order to mp'ir Iht ft*iirlf«* trader*' to pi-iif tr?it4* fverv 
Oomornf tilt'' rnrtli. paCentiii^r uiuiio|ioly wrrv> prant^. 
00( only to thoatt wno Klwuid from tb<* nrofwev uf the 
HIIimI bnllff U> HfCht new iovnitioajv but nUo to those 
wbo bj tfkeir trAT«|« abmad Bhontil ii'urn of an art or 
ladtuUrf AaMl vbo shoaJd introduce tlie knowl<NlK» 
UMfvof iMo Bttslaiid. A tyRteiu of moootiul^ vaa 
tlNHi bitilK Hpb Wnielit lo aflbet., pareeted out the Irade 
of tho aalim to VArioaa nonopoliBte. «eh eKcJaMreiy 
«mtiiollln>«oaM|NwtiaQliir bfwbebof indartrv, liko th4» 
of mIl im, ood ih« llbf . TbM* monopollwi 1^1 tn 
ftbosw and the enrrupikra of nvminDMit* m H uroally 
tiMiHue with iiFoloneed frAoehlwe. and. iiwlly. a lan- 
Mueed wipitiir out all iiionopoll«<i, Mid prorldlnic 
only lor tiM gmiiiof pAleota tor • Ihomd pwiod to th*» 
MdiMcr nr MBpotier of » mw JnrMition or dlwover>-. 
Bii|l»ttd ibiM rsUteid fho CMtuio vberein MtMi* ar** 
ffiwiM lo ooo wlio tetradnoM iHm koowWdft of tli*- 
bivonlloa lolo Ihiglond, ofim thoM ho bo not thf 
flnt Inventor, and ibte IMwo tapffMivi lo tho SnglUb 
l iolODi lyrtw a to-d ny. 



dmfUaiK of Ibo Antrlnn potont netem car 
9 wMy oitttttod Klili iMilm^ ODd Moulded 
tnnt of |«t«nuonly to chn MtonaoHtfUkol 



In thodv 
forefatlNwa 

for tho ffcnnt __ , , __ , 

Invwntor. This provialoa MOOOOlOgiO Ibo oBlBtt to oott- 
Btriiet MHoethlng new. ratbOT Ibon tO tpaod tiBM bft 
trrtof; to And and apamprloU what bos been prevl- 

o^Uly i|isrov4>nid by otoeni ; and, nioivoTvrjti muoveo 
a very tfuiiPinif inoeiitiri* to imtntiil theft. EVmoklln in- 
vented bis fHtuoii^ open ^tore. and tn the apirit of 
philanthropy wbleh tiervaded tbat ffreat h«tiefa«tor, 

df»t4frrnfni'<l to (pve fiH* b^Tieftts tlwreof fr««ly to tbe 
nnblic. hut thr luitrnt likw* of Knj.'laiid ri^(^umv«ntlHl 
tilin. Muil an iron foundiT 1o4>k out a pat4*ut ou It til 
KhKlntid and niAd4> a »iuall fortun«> in vending- it. 

A I* 'if Ih** fon*t|rii i>tuntrir* Imv» foitiowetl the 
cinitii' !■ i f Kniflaiol In Ihln rfAiMTl, while olbep*. ax 
\JerMi.iriv_ I'r\t(T't.. ntol (VlifUiin. haVfl foHowrvl tt to a 
dei-T-r'. --iiii'.- rln.-v uriim ih** putfot to nnyono wlio 
aitj'liiTi for 1'. I ti;. ir rii:it»-«t4'(|. the piit^itt will Iw t]**- 
pfarcii iiiviiliil if :t ii|iiTiin« tlial the |uitent ha* Uvvu 
grnu'i-ii upi jh tla' Lii\>-ii" i' HI 1 .f fttvother whhout hid p<*n- 
wnt 'I'll-- p.thr.t I* tliM-' ii.i*. prima facie evidence of 
vuti lity nf t^rl.- Iii ih^ Vuitetl Stati*« the {talent will 
l.f i;f;n-rfii iMiiy to the artiial itivriit.-r, or hi-< re 
.|ii.-' Ill li - uh-jKnt'p. but thfl oaih -if 'An- iuv.Mit-)r 1m 
tfo- -^-fl'M-r r|i;a b*" l»t>hcvw. hini-.t 1^ to ht- th.- ilf>-f mid 
'inL'iliiil i;iw-tilor i- m j ir«'r»'( j u i >-ii.> ro thi>Vniiit i.'f itur 

pllt«-tll, S-'T f ftiM iM:HtTri>'-, Jl> S*.-lfii, N%:-r«-iiy, 

anil iVniu.irk, fnijMW tU*' pnu-i n-*. uf :hv lUitti«l >uttfs* 
in till* ri'rp-'--t, 

Wl-il.' ii- to •hi-< ft-arurf of jrrantiiiit the (uitf'nt to 
rtrs-i t.i a['[ily, i'.nk'l^i *! ii^Hl llfce 4>lher ctmiitnei men 
tu<ii>>l <tri' ihiirv litM pal in the crutit of the [Kttetit. it let 
not a lii- riitiry iu f^ivor of llie invcnt4*r. but ih rattier a 
bifi'lijuti-t {■! ill". [iriij**ir pnjoyineiit of hi» riirlit-'- The 
Aisi' ru iui pl!*o iH .'\ hi. j.tly th*i more loifical and jiut. 
and ihiH fitot t- Iil.>nc> i| Uy Uw Adoption of tin* jipirlt 
of lh>- AiiiiTiran i !i'a by iiMit-t of the oth^r rtmutrlw. 
iiiii'ini: wliii'ti iii:iy i*v IneUidt'd tti*« rolonle* of Ortjit 
Britiiio. rii 'h of -n liicli lnt» ir> tt^u pftt^nt •.y-tPii*. 

A- lo iht* rciuiiiMii:; tMrin^■^ of tlt(f^r»-tii**' )M>?v»»'fti tju- 



tiM li riMffd vpontfao elledfaMlaaeeB of 

Ik nomanndirmteWMiortbrpxariiiv^j, 



III. 



.'rl^,.i 



1 ."■ I i ' 1'. MlHWlfCii 

^'iii III cur (*yBi"tii. 
(•r"« I he ffreiileat r:i 

SSHtlllt; bllU to lir- 

loti !*!id hy p!ai']Eiii' 
i i.jMViiiiMit tlirrr 



pkHli'iit '\>1i-ni^ "! llir- frti-.i-.l Sla'.'- ;\r(-! J. 
iri.--, it v» ilJ h.- '.■ UM.I 1 1: Mi- 
anri' wtilt-li liu; I'lult-^l 
which Ihtf other countries \ 
nwtrirtionn to the enjoviueir. 
by oih+»r ivtnntrle» whieh 
The riiit<>4l SlatMB »y»it<'ui tl-[i;*(fl 
eouriMfffixMit to th"" lnir4'iit r i • 
teriiiiiie tilt' tni*» •'<>»pM of hi*, inv. i.i 

tbe ^rwe^I nliBrii- l*^- Hi rti. p d/i^ I l.l 
uf, afliT Ihf ppH- irv-iii' it' ot rli. j 

The prineipnl -litT-rf m - Ih'Cw^h'o tin* |»ateitf MViBl^ntft 
of tbe Tnited SihI^^' nud forelfrn c^MintrleB uiay l:ie 
rniinieriitrti a* fiillowo 

1. Th»> Tniti'd Htnte* pniteda the inventor by grant* 
nitrtliH luitent only to tiM Seal and orfotaollnmnlor, 
while Noiiirt of the foreign oaimtrieafruK Ibo pntoot to 
tbr Un^t lo anply. 

Tlw United 8lati>it providi** an ^'xaiiiinlnt; eor|u to 
a^lKt the Inventor lit d4>t4 rminiiiK the stnte of thi> art 
»nd th*' truft AiMfw t>f hiH iiiw-ntion, whrreiu iuoi.t of 
r|i*- fi>r"ii;ri «-oiiiiirM'*> icrjiiit ttie |kftti>nt a« requflftted 
w i ! h- i:i t iiHpiiry It* To n<rv»'lty 

:i. Thr I'fiiTi'd SiHt.". k'ivMji'f f. thf iiiveiktoru iHrehml- 
wury |>eri4Kl of two >>Hr» wiihni whli-h u* try liiti jn- 
vetjtiiMi by public Lt-e to iletf rmhtie Uh practicability 
mul value, before wplylng for a patent, vblle in 
forei^ti oonalrtMlboBBOwltdgoorvioortlMlBfoolloii 
iu tht: eooMtrx prfoF to tfao opfdfdotloB Invabdoltfl tbo 
patent. 

4. Tlia United Htatin placce no miaireuaent opon 
the pffoirtlalnff or working of tlw inrciition, while for- 
fign muntriinji mnially rmuire the puttint? of tbo inveo- 
iHHi lnu» nraettral opeffatlon within a 4h>flnit«i portMid. 

'*> The L'nlt^ State* place* no rMtrirtLon upon the 
iiutwjftatton of the patented derico, vher«a« «u«h re- 
st net ion ie tuDpoeed by sonw of tbe foreljrn oounirira. 

9. The United Htatee requires tbe iwynnent of no 
tait»< after the ^rant of the patetic. wlkerea« the fotrtini 
^HmntritfH u»ually eiact a yearly tax or annuity. Id- 
ervasini: from ytstr to year, the faJlore lopay wbldl 
eauMNi the forfeiliinf of the patent. 

7. In eoue of the forrini coontriei a racnpolKiry 
grant of lionnKn in pn>vided for, where tb« pntentce 
refaeee or in unable to fill the dainand fv the mrtklaa 
wbila In tbe UolM Stolaa ootuimhorr Hnanm oio aot 
provided. 

a IntboDoMflliAMtboloruiofthoMlMtbMlDB 
to rui ftwn Chi giont of tha potiPit> wblte In tboTor- 

eiffO ODttDtllM Ibo tONI MDOUy dOtM fKOIII tb* WogCt 
the MpllMikiBa 

IL BOMM fiMolgll OOUDtriMPMivldO that tlw doincatto 
patant aboM aiptro vllb tbo flnt foreiign patent to 

ripire on tbo toote httVeotiao. Ataoot a yr ~ 

Bimiiar peofHiott lo tho la«a of tha Unlloire 
repealed, 

Be»ldee the above there arv inany differeoflea of 
minor Importance. 
The flmt distlnctlou referrml to above has already 

hwu <liiH.*u»tte<J. 

Ah to the treood., the examining corps, a* provjkle<l in 
the lUilted Hlute'«. eouiprtsefl a nunib«r of trained 
ri|>ttrtM ex()erieneed in the varitjun liiitrB of induflry, 
will), upon l^ie iHInK of an appiloatton for a pittvtil. 
f^xainine into the novrlty uf the invriitiofi and make a 
Tvport therron. Thek'ttem patent an; in the nature of 
a ^witrart betwr«>n the invrntor and the iroveniiiient, 
the 4N>r4iiiid('rution flowinj; fprnu the invenl<»r Iwinif th*i 
CN^iKplete dl>cli>fcur4> <»f hii> inv«intt4>n, tiuit tii* putillc 
luay enjoy u Hft«T the expiration of th*- iwtl^nt. and 
llie euUMhleratlou on the purl of tlie (Ci>*effnMHnt t>eih*r 

Ih- ilL- 

'T- ;irf. j:i 
" ti|ii:l I'u 
.|r..H .1 u 



thii |{raut of an exchi^ive luunoiMtlv to j't 
venttfU) for n tenu of yeatn. Tlie fsiiu! 
eff«*et. iittorn*^y' for the iryA-rrniofiit, 
tioii for It piil'-Mt 
cviiifr.i''* wliii'l-. i 
In Ihe av.pIi'MtL . 
tht' nioii'. '1 V 1 1 ■ 
VlfW of rh-- vri.i 
If, m li:w . x.vnil 
pur-'li-.t-. |tiiM:i';it 
vii'i I. ii !ini • ht; 
e.tl-.'il 111. Hi Tm r. 



iti :h-' i.iit III 
- -uliMiiu-': f. 
ij Uic iu>4'3iliir 
'.v hjcli h<' holifv 
r art Ji* th4* iij 
:^iit Inn, tht' «*^ 1 
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Mrii.l . 
iil-.r lir-ii 



■tlf-Lf 
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111' 



hi- iviil i:,. 

.-.h, l|.' .V 

't :.itrli rill' 
uiinfiit the 
iiJiifn*iir«te 



witli Utf ttlate uf tbe art. and a^ Ihun auifutW the ap- 
pklealloa loaMana Into ibo Mton-potoot. U Ibo as- 
— . — ^ aowltr hi tho taivmoB, Ibo oppUa^ 



vanlloD. _ 

ap|>eal Hen to the Board <if Biandnafa^D-ChM nii.*i.r 
bjK of three jiidffee. aiul frotn tbtir adretN. lU ,.,,, 
appeal luav ba taken to the Comtohalaaer of l>at«, 
and (RMo DiadocWon to tbaOoonof Api)«Bh rf n. 
Dlatriet of Oobuobbb Aa o vaaort tbr iiit.i.i . 

Tha iBMMMa thitkai aapla noaanalt ht tSZ 

tbi* aatioo at tha MaMftur twoBtoaa. — 

liMiaaiijr baa adopted tha Alurrimn tyitnu „ 



AUiiiuttwn aa lo turnUf ptaUutioarr to iIm- fnn\ i i 

. ^ AfTf " 

ifawamn 
— ji Iwwavia 

mtl rijcid or efflel*lll. 



U<tten(-pnt«nl, •« harw aho ta i 

tiwrk, Swedw, and a few*"" 
ei-ptiuii of i.4«-riuaitf, 



Iniii>«t Britain. Pranrv, and He^nnt no Mttiiu 
tionaiito novelty in made, aud t)»« lettiri paii.i,^ ^^ 
l£rjtntr><l upon the application a» nied, if the pftiwrr >.-r 
formal Tho renuli in tliat the ixatentfi* d< vMjitt Jicir* 
whether iiht jiatent e<»veni a nori'l inT^-ntntn nr 
which h;ut l»t>**ii rMpAtented a nuinbrr of time* J^^fi 
niuiiiutionof KnglNh patent* 4liM'l4MHtii the fart ilir.Mif 
HBiue inv^utiun li rpp**fite«llv patenl#Ml inikiiostrpiy hr 
ilifftTeiit niv«?titorM. Hod *«eh f-uVcfinoiit iialr-iitit ar« i 
ruMr^r. iiiv.vLii!. I' Ji- ■.tnoM ki.ow « I if'tirT nr t^t T^i, 
invfiiii'iii is piv'cijliih'.i'. \\*- iiii)><r fit-lt-'riiiihi- by It [mFtft 
k-x.50it.ii.vrr 'ii -It (■< ■ci-'i i(.*rii^>l>' e^t^'ii-*- wlhit tt»» 
iiit>ni li>" il i-»ii.iti of llv^J«J^ t-ould prr'nrui i ,i 

HU-rwl) i.Miuin.il «-i:rn. 

Tht' fiiiiiili.ili;^ vytti'iu, Iiowr-v^T. ftrr>^-iit» -11 |irti--|f,- 
niH- ; I.J. 1-1.1 III wnif'h ilVi l[^:l'^l ilj tho h.iii;.i.| 

Ill rh." .ViiKTii-Jth 
lersiiUifl ^•y ihf 
■crrpt- :ii hi-- p-il 



!• mvi-ntor f 

of thr fU. 



'I ■■ »(r.-r, 



I t:iio he 
hnvr :ihiiti'h.'t:«'.| w 

.IIT' in ■ T nil "h; 



,'1.1 ti, 



l.'l.|l 



Inilt-r 



*>.-,'n: t-'i 
Un ,.'iiai;i' 

nr unit l' hi' nnf|i*.- r.'iiiii 
IN L'h I hlO f >.ti:tt|;i' -l, Jif 
litl! I f flulM lit rjiiUU .\u ' 

r il iiiTf- ^-^ ■iiiiitH-5' riiHV lii'.i- 
lif trrif fniiH 'if his in \ t-ritl- i:i, T; . 
■ il ihv i:i\-i'nti'r or iiltorni'V rhiini .ill I- H'-i- 
t.r I. -1 1 1 1 .-I.i-o;, 'IT thr rrf'ii.il n\ tin- <'x,itin[ii-r i-i \'l / „ 

fl HJl. tl> hfiliol IL* '. in- i:i Vflltor OOtlS:tilT.1 I: l» ll. Ihi ■, ; 

fo -uppcrt, fr. ijiif:irlv rcMjl*' in '.he i>M:ri-ti-. uf i j«: 
eril .1 liii'it hu'-" to -.■.-lire to th'' inv<TiIiir Iin j i-l rijifi 
In l>i*:l;\-i 1 tt;f |iii%'iit I* rT-'ft'-'i Ml^' l-i ..I rti *ri' 
iijv.':iliir nin-.iU-t^ hiiii-. If .iiti:U-.l, Ahil ri„. i^'fu 
>t||r-ii [ili;r:it.-'l ih n-it:\ ly -U'lalio'il i<>f mi i-in- l (.ilin. 
inv«Miti.n .IM ^-i|'|nr.ir« fnitn 1 1 »-v |. U'|- h. In- ikv.t 
thf joit.MiI Ucinic tliii'i i]i"r»- IT |hs-, fl.i'.h- :b ttn Uk'.nn 
hriiiiih-iMiii.' 'ir ijiirntw itii: hi lut-t-t tht tni*? iucm^o' 
till' Liiv.'ij'.j'r - r<'iil i:iv*'til:i'n. 

Wliliii ttii^ Kn^'iifh Kvatem i» ft<IviiiLtaL*'*i"'n' iii tlm 
parrlciilar «h.- untittfo U (-reatly oTcrtw ■m.' i:.T t .- 
fi%i_*t tliat Ihi- iNviiHiii^^ of a patent i% n it n pri i . (»■- 
prix>f of iiov^liy or vaitdtfy, whilft itt t.'i.- I'li.t. :! .siuio 
where fxnmlnation Ix iiiJi.h>, ih4> ii.vr:iti;r wl i lir ^ 
eeivw hiH ii;i(ent ki*ow» rht- wo| .r uf 1ih hiv."! nmi ntl 
ii» iiltle lo jmiire of tr>< vuhdiry. |nth« Kiis:H»<t( ^i»io: 
the invmtor receive- tiu itiiir». aMl^tat^ In Il>l» r»vTP! 
than thoMirb the piit<-i.*. luvil ni»t bwfti cf«iit*»!. -N' 1 1- 
ttie Itabiliiy <d reoeivlnj- too narrow cJaiiiH hi Mi- 
Anierioian »y*1eni tlie fault of the Hyytetii. Tht- iiUHtnir 
or hi* nttonn'v »bould preaent ej^iiim c4>jiiturtj»-^> 
with the true Boope of the invention in riru c/ :li' 
prior art an dineh^rieil by the exniiiinvr'it warrli. an i \ 
the exKinlner Ia rnn^idered obiiiinate In hi* rrftiu^ t.i 
allow the^an»e,tbemv<>ntor iihonld avnil hiiiiM>ir >;/>:« 
rtgbt <if appeal. Where an e\'lileiit ini»inki» h.u i^«Tt, 
loade by the Inventor or htm attt irney thronjKh nm^J 



or inadvertence (lie luUlnke i>an be corrected brrciaw 
if liuely applieittion tliert-fur la niade. ThaMrvi' 
danoe 4if the rnieleney and advantoeoof tbaenaiabc 



ayaiani ie that tlw (urrijcu oouatnoe are oae by o 
tMOptloDf thin practice; and, mareorcr, hiv^ittm^ 
foreign as well a« dotnmtie, avail ihetncetvw of ttr 
efflrient corpetif exaxninenintho lTn^tl^:l Htale* IMki'. 
Office to daMnnine the real son tie of tiirir inv^'iim 
and tiMn apply for patentH in the forpi£ii miiutru^ n 
the inventlona aa developod In tbe United Staitel'tt' 
anl Office. 

OoiMideri&iK the third of the abovo-enamerated dfOw- 
nicee, the foreicn eountrlce do not permit th#ktP>vl 
edge or ui* of the inventtou to bewiuje puhlio » '.iin' 
their borden prior to tlie application f«>r ttit> p*'''^ 
Boflh prior knowledge or nee does nut itrKioiic 
■nntof tbo Mdont,hnt tha patent witeu cnunni i< 
hmlkLaiDd If oontestod, this fa«t beiu£ ytnT^A «'ii 
ptnoBi iouoaiai J for tnf rioattnaot The Uaited dtAi« 
wMr pporMaa m pmboMooory porlod of taw |a<f> 
wftbhiwhleb tho Isfonlor may oaa bU ianatka^ 
pnbUaaad IntfodtMO H Into oommnW oaib ooaoM 
At. totry thadaoiODdoad dttarmloa wbatbararoafc 
fa aiianaoiiOl moahoiiloolly oilooMMiiilily. llaPV 
then «o'inlo tho FOUat OOooobAomm oV*M>*« 
hta biwantlnii Thlipinf Hioo li aol only an widwar 
totholttvaoter faoftttnbaooUfto ftbo poUhtaliNtR 
dnea not flompal tlia Invootor to raab into tlw rt»m 
OAoa with aormla idaa, bnt eoeaofngaa Mia la ""^ 
nntn he baa domonatvotod tho praetioablUtir of hbio 
veotlon. whao by 4liQloalB|E o«h » ^mattut la u 
leitervpatent ho ctOM OQMhlflV «t iwl taMa to IM 
public * ^ A. 

Ah to tbe fonHh dlfferwce above refemd taUW 
foreitni rouutrie», with the eiotrption of ilra rt Wwa la 
usually provide that the invention uhaM toeWOiWI* 
put Into oee In the country within n certain 
after the appJieatioD is filed, UNually f ruui one to tar*' 
yearn. This i« a hardahip to nierttorions taVfeAiA 
ftlnre It nftf-n difQcnlt for a poor man to ealb* <ai«tw 
In Kt ^■Il■l!■r II tiuif to plare the Invention toasDSiaw- 
able i iiohlt (.1, JK-fopethe public, and faih to '^"Jj' 
I vATM.-- ;ii uh'nii il in apparently aiiitetl. I^***J!')[? 
iin- p. II itiK-.^^i iriffrior article on the iiiArkel '''JJj^jlv; 
ti.iik.> luipr-ii,. nil lit* whieh wonid creatly beoeol U* 
I ii: l.l- i( [.l-..-.'h Mil rhf iiiurk^.t, hut ►neh drvie««ij 
1 .,t.':it» I .1.1 thu' -A iTh'IrrtWu from the u-e <if ^^fft 
li.- _-.-in";ilh .X-.- -h.-lvr.!. Htoi'H th-re l« nn^-fe I'WJOjW 
i:if.Ti.:T i-i-tii'K-i. Th-'.' :'rov.ti<»M«J 
orfi-iriiri' (.f tiut puftTif r.'f f.UlurP t(i1 



til.- 



Ihi 



Ih.- 



•■Ill' Jti v.-ii'l' I 
<-i r i: iiivi jif.-.i hv r hr • .r.. 
-uiiill hi-aU. /It 'luTvii 111-.' 
<|U(ri'ilt. i;ry .if 'hi- 

wlnle niii.;tt. irly r-ii iiii: 



r'. 111." t-i 



. tht' IftW » r 
the HiVMifK-n 

onipJv «irh lbf» 



provi'H»4t*- - . 
(M-rnte efle^iiT'-^'' ^"'^ 
tliev Mcii i1 i-»r..' t-. ioU^s:ttiHii\ impose n very mulr 
rial obnlacie In tbe path uf the strainfihiK and luusiJ.' 

'"couUMiK^^^'^Ltfarafkaa, ralatkc la lop«l*' 



ir»m4wa. 
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ti<>ii. tli«? I'liilt'-l plncv^ iH» ruKtriptiun ii|Ktii tUr 

ciiJuyitiMiit of iht' :tivifiit i< iti in lhi» [>:irti<-ulitr, hikI a 
rnr«<ii;niT afti-r tukiti;; nut ii piiti-iit in thiM <N>linlry nml 
■ Hit iiMiiiiiftirturi* iirpf. Iiijt niti tiuituifnrluri* Hbrnjul 
.liitl ituiiurt tilt' nr^i^'lr-t tliti> tlti< rmiittrv to xiipplr th« 
alciiiaim litw. Thi», ot puun«f. i% au o:M>i;r>iiijc diiMMl- 
*i»ntatr»* to thin i*»nintry iiinl >■* n ilt'n>^:;tl;iiii of Xhv 
rti^litM 9»t*)^iir«>tl tn tiniiio innniifiu'Ciiri'x tiv a ]irotvi'tlvt< 
tariff, hill lft«ii llUi^trmuHt of ttv reKpiH't (Kiiti To iMtt- 
ent imnwi^y. 

K«'f*'rrlikir to flip ^iitli differfwe nrrvrrvil to, thr 
forvfcii OHiiitrin uiiu*II>' prtjvMv for n BrmlunltHl tax 
payabki jrmrly ihrouirlHJUt the lif« of tlie iMlunt luid 
lil<r«aiiiii)f f ri>m ynir to yvitr, w> (bal tba |mt«nt Imi- 
Mum an iiirr<'ii''fl Ijunlt'ii luiltlUtltpMliiiiKMi, Tb» 
•piril <if thin [inii-iiiton i« to apiir tllB inTRMor to rMt|> B 
Mwiud fnHU the iitrniition at moo M poulbl* by |nil- 
tin>lli«MnH> on ih« inukct ami ih«irH>]r iriTtiMCtlie 
pilMls Ih* Iwovllc thwi-nf. anil to <tl«eoigKiice the pro- 
wniBtitMl (rf tll« ltr<> of intent wlii>n the inrxiiilon 
I* HOC pat tDIO pul>Ue iiM' >ir liaa nor provt'il miiutirra 
ttviek Thit b aikulhi-*r of the prov ittivuk* uf furt-'ii^i] 
MMintrfM tttiidiiii; U» tliMwurai^if tti« iuvecitor by plac' 
itiK oli«tacl« ill bin path. To WMlthjr partita tlia tax 
la not a bunleii, and whila thii ical iajnrjr to tha public 
krlMa from tba witbholdbic of iinimrtnnt InvtiMkMl 
fMB ibapabli* itbil* bata«r«appli«ii with Inferior Rooita 
In wMih thara i* mar* pnillt to tli» maker, tiiew taiM 
do iwt atUek (bto arlL m h tlwlr avtilmt intMM, iIbm 
mob partita art abamunthr abta to jaf tha aaMtdmr 
tlon OManary (or wttbtaoMlnig tba mTCBthm Mm Ibt 
pitbU^ and tba wbiria bnrdM of tba piwrliiiHi Ibllt Wf 
tbasaoc UiaMitor. wbo, Inaillilliiaa la tba dlfladM 
of flnlbtiBS aapltal to nploEt hi* iatrantiao, flmia Uv 
M'lf In eoiiHant dangir tl lodng all af hwriihu bgr 
fniluri- tu raijMt tba mtcRHarv ainonnt to pajr tba fpa> 
quently ivitarnnK taxM. Tba palaiit svalatn la tba 
furtuoa flrld of tlwi poor inrvntor, niul wiiIIa a lipavy 
tax opon unoiiad inmitioiM wmilil nniloiihtmlly hm an 
adrantairMMw provitlon If lilHtrtiulnaiely applM, It 
■aoitx tnat chf only <>iri<i-t n1 a KMwrnl pKnMtoil ta tbia 
•<r»ct i» to nork n liHr4i-liii> iipMi tin* v*rf iBtMatna 
who ahonld mtli- r Ix' elvriiaMlHlaiin'. 

Ailv«T1lDi; to thf wrmUi lUiilitR'Iloa above inen 
tlonwl. Hie flml ilini •oiae of tbe eontilrica, iMutirularly 
Oarvoany ao'l <'ntni hv, pm%*1ilf> f«ir n ouiniinlKiry liri*u»«^ 
wheta tlie iti«'ei3t<>r or iovikt cf tht^ piitciit dor^n ihH or 
la unabla tu Kiipfily tin- iiiarkrt. In tti*nimtiy any 
parlv wisliint? to iittLiii' A luttt-iLtoij invention whik^h in 

ll(*f fx'in? Itilt lirioll tllf ni.%rK4-c to ntipply th>^ tlt'inatKl 
or a t>ro(M»ijlo ili-intitul rjin apply to tti,- irovfrniiMMir for 
A <'oni[nil*ory lii-mii'*!', «tin'l». ui propi-r l-« Kr<ititf«l 

liy till- 1;< ivfrninpiir utter the i^ivin^f of pro|»'r iruitraii- 
tt'tii umlAirilfiry for th^ paytuent of royultieH. Ttii*> iH 
upfiarently ri c"'"^ prnv:-iriti. aii«l lultfht U- uppltei) tu 
.-♦•Jv.-iiitftL'e 111 tllf* i>uut'rr\ 

Ah til til" fIL-hlll >lilT"r 'Ii. - lU.-l ti.,ri,.il. rh- |iriU"ir«! 

of the foriM;;ri roiirilric- i- to litiiil Iht' tt-rrti of tlit' 
motttn>oly frotu Hh' (iiitf o! th*' applji'iktioii, wlirrt-n* in 
tho iriiitt-xl Sr.nl'''t tin- term ia'iriti!* to run fmtii tiH-iiat-- 
of till* L.Tiirit of tin' piitt'nt. WhfPf- no rttituiuftrion ,ts 



t> 



11 -v. 



•1 1 



I'' il[i't< 

St.*:.'*., .-\:.IM 

Hit. It irii: Apl >' 
I'f lu.init— I 



.(tie 



lily 



■ M' 



I i-nl 



Will r.- iL» Lii rill- l iiir..il 

i^i i;y !:> Utn-if. Ulli-l; Il»'i-e»^ 

i.iy. >ui-li It pi-4>vi»>i 11 I lul.l 
tLnn coiirMt of nptit'Al frtfi- 

r of ^t'tiri whiU' v.'Vi'ral 
!■ a -11 r-f lit no lipi i,.;iL il lie 
-\:tt ii;iil.L' '-oriiw. 
iti;; 'li" • iiiii- ill- 
I 'f :i 1 1 ■ n I i-r'i-ri- nee 
■. nn-l tin- [.rori-^H. 



^•1 



.■I.. 



Lir-tl : 



' lije aiU'i lier jiijii f r:ii'T piil-'iit 
. to i»ine Jit 111* I jiiKf I he etirj ler 



rn til,. .iv.T 

Tiieii too. M-v,-r,il iiiipli : 
Vfiltinii u,-:v"-r:ite 'te- .if 
to ijet. ritiin.. ..t-ii.i r!i.. lir* 
..uHj.'i.t 1. 1 iii.'iiiv -i|.p*.'ils, .. 
so rtril If Im' -..fill w-,-r.- to l.lf.. fri .1.1 I U" t'-[il:L;of lile 
:i3 111! li-.iT I .h II |.|i|i-l irtii' ||. [ler-i-.i •■' til-- IiTiU «|.tijii 
oh'-tl 1:1 I i-|. ' ■- f I ■! t ' 111:1,11. ■ltl-.|lt l.f till- :l:Ol|.i;. 

oly. .11.1 rh fi.-i| O'lil y Attl-nir rn-il- on tt-e ]-.;irl of 
the aril-li'1'it 

But. o<i I I- i.l!|..r li,, I !, I-i- I |,:I. :1 M.iti.s | .i.'u-t irr 
often re*Ust* itj LT'.;it n iu-r i,--. I.i lti. pilil - to ff- 

1 lilt t in;- an ii[i|'i I ..it :i .11 : : . 1 r li'. i'iil.n' it III.--, for ri 

\'>ttiZ penn : ' .f \ i-iir* 
li* HIM*! 1 rin iL tu I.' .[ II il 

IMtPEit 1- ii':.nlt -o exiure, tlinn wunntf ali i ;i I'R'ii'ci 
liltiiiopoty for pnu't lenity th»* life n( i% new pjitenl. 
.•Elicit an "lu*lftn<Ht in tile now fAllioO'* lieriiner crane, tlie 
iiijitriotl* effect of whii^li iljion ilie piiblie anil upon our 
iKtietit ».> -Ieiii ti.v* not .Ml yot lie» n itet/-rniiiietl. Sineit 
it IS ai>|iiimii tliHt It tumiil If nnj.l-': to th« inventor, 
on the one tiiiiitl. to iiilopt ilie ror>.|^:n |ir*eti<««' and 
limit the Irrin from the ilale of a:>iilli-.Htioli, liiiil ^incii 
the prtr^e-nt practii'e if. on I h<* other hitiiil, imjiist tothe 
plllllie, it llna lx*ecl pnipi>-e*I to tl'iupt a llieali liela'e*?u 
thri* t^o afi'l [iroriiie for the rutitiin;: of the term, hi at 
pr^ttriit. frniu the (iraiit of the patent, but to provide 
tbat In no ea«<> iihall Ihii lUonulKily eltelld beyoiitl a 
period of »ai' '.'<) veiirA from tlia Alinc datr of ibe ap- 
plieaiioii 'fiiii WotiUI giw tbiaayiaiatertba piM wii. 
tion uf the xpplii-niiiin, and wonfil ■■■■ to tolTa tha 
pmmit UilBe-iilly 

Thrllinth ililTerenee it" one whieh Ariw* from a litn- 
which »«nt into r-ITeet in llie riilteij -^tate« lie Ift 
dayuf Jaiiaar}-. ItiiH. and whieli pmvidex, in effect, 
lhat tba lifeaf the ITiiii,^) Slatvs |>at»ul i-liali not Iw 
airM!t#d by the prevuiui eipiratimi of a foreiitii patent 
for th«i wiitia iiiTeiitinn, wherea-i fvrinr to thiii date lu 
th« Unttml HintM, an W4*ll an at prettent in tuany forvij^n 
twuntrtw*. th« forpfitn iKttent rtr>.t to expire detenainea 
lite llfeot the doiUMtIc iratont. Ttvo •pint o> thia pn» 
vi«ioa Mteineil to be that rlnm the nHrnnpoty i> in the 
ualun ol a tai on the public, tlie removal of the tax In 
a Coratfn aoaatry by theexpiralloii of the patent there 
wooHmblMt tbb country to adbadnuiUiin, aod tbat 
In aoi—qiMuia the lax ahonM be muoved imw M tba 
tima It b naiavdl bnin tba BM of the Cai«tgii onin- 
trfta, ■«» tW» aoaM boM aaad ontjr fai eaae patniU 
*M» lakM obt in an tba raMriicn otrantriia, wUeh I* 
ancthiaUsrnmrthtaaM wthMtlie arRonent i« up- 
naiiwitljr not mmmI, and altar awnderlni: for >«ini> tinie 
«liBk «■> tba teal advantiiim of tli« provl»inn. ami 

^ t It really liad no rpa<»ii tor exlatjni^ 

IMpHkled till' re>tiii.it<>n to the propi-r eiijoy- 

wly by the iDtreotor. 

It k Ibaoifht Uiat It trlu apnaar rnuB thaabom that 
tba ajratmn at tha QaMadStalca te tba mil llbanl to 
the Inventor. In that It net otif MdM* hhn ta datar- 
iiilne the wionc of hin inrpatioii, bat aba rmmvea all 
ehecKx from ni» enioyiiient of Iba iaonO|ia)y. While It 
u apparent that In our (yatam tana obJaatiuna ami 



nhufeH may ari*e. they are not due to ttle uelieral pro 
rinuiii* of the hvnteiii. hut rather to the laek of »peeifie 
protridlonn for'ehecikin^r the partieular ahunen, and 
theee will. It In believe«l, be tn tune reiiuilied. tint not 
by radltrAl ebanicea or Clieadoptioii of the ruintMiniome 
prni itiioiif of forelRO afWeHM. althouitli we may ilnrlre 
fumtei.t ii iti« fnini their prartloe. Ax to t he |ir«i.M linl ef. 
ffs.'t of the Auieritsati tiVKieni. a eotupariton of the pat- 
eiitu irraiited hv lliel'iiitei] Htal'*.Milid foreiirti i-'i.|i,'rti h 
.kIiou'i, that li|i to the vrnr ir*!" the Uiiile.l ;<:al. - lul l 
Itrunted <liit.3t7 pulent- rramv 2U7.KW, lireat Hriiain 
SaS.«Tt». HelKinni ll«,'ra. Oertunny 118,694, Auitria- 
HuuKarr 1)3.1131 and Caiuula «I,4WI. Ttw I'niied 
8tnt<a tniu Uanda head and (boolder* above all the 
otiier naliona, bavtawiNOtid luora than any two of tbe 
other eountrtea, 

niirini: i<<w there ««« <»ver M,(Xn appUaattooa (or 
pnteiit« illed In ItM Unitrd (Uatei, while bi dnal But- 
ain there were abont 30,000 applicaliona filed. Praatt- 
rally, all uf tbe appUisatianB in draal Britain mataia 
into patent*, many of Which are invalM by etrttte of 
nrericHu patantinf . afaMa no aiaarfawtbio ai ts mnralRy 
i» uuulo, Dnrltts tba i«ar UMt 9I|HT patanta wan in- 
•ned in the Unltad Statak •iHr miataatlan, and at 

UaaUMw al- 



the end of the jair tliwa *ir» 
lowed and amlUBC th* Pvn 
white MM mKMaom tSs i 

rtUMWtbaaoa. 



_ applk 
namntat at tba Aaal fao^ 

paymaitf of tba Mai iMii 

■eat aotiTityot Anarlaaa 1k- 



bMB lartUtL 

Jan how MMMh «f tlHt ereat 
TBMMlatobaaUrihulnl to the ene 
iMad hf am libanti patent ayiteni 
I* to ba attrihnted to tJie iabcront intrantlea Ibenltjr of 
tba Amariean iieople eaonot, of entma. ba raatha* 
maUoallr drtermlnvd, but It la aafe to wy that tha 
itfwimhiaAtad by oor tvatem have been tha fnnda- 
manlal taua wlmb haa pradi»»<l. a« a nwult, a people 
aeaty nwtabcr of wbleh i^i a lx>ni Inventor and la aeeaa- 
toioM to tha pnotlaa of uiaabaolaal loseoialty (no 
early ehlldbiMidL 



CURIOUS CUSTOHS OF TUB I8AWITAB. 

It wa> a warm wliitar night, with a blaxInE nwoo at 

the tLeiiiih- .ft iiLo^iii that bathed ererythinir In a hnae 
of niellnw turtpinlne (freeu. The wiiitewaahod Innd 
WifciU of Ihft viiliij?*', wtiiph »tra(rgle<l npa harehilUide, 
■ttinne with pho«iptioreM*etit tlfrht, and at cha top nf all 
the dmn**" atid ei)|x>lai< of a itr^iat iiioMpie slowe^i pal** 
t^Teeii Ai,ralu*.t the ilarker ifreen of the sky Now and 
then there llifteil aloiti; the wallH aileepltitlltfo tttitutow, 
cattf liy -i-iuie i«»ii*.itii: fixture with pale, ^hriiutte^l heiwl 
aii<l white huntouw — llneif nliuo?'t illviBihJe at^itnttl the 
wlittewaBhetl u'ulla. I Mily al rare interval- 'he ^1 ii;r liii,.- 
tiriclitne^fi of the turi|iioii«e town wan lonkeu li> rlii- 
fortnle».4 blol of a thMirway or window i.r tin- iiticaiin.v 
UTowth of t-.ii^',. |iri.-k.y pe,mL 

The ni.i: ^'1'. -if the Isriwiyah wan i:ot fie- V-iff oiie 
whii~h ^'r.lWIl|.|| th.. Iii'i^-ht^ l^it a little M|iiat ilntueil 
l.n.l iiiit; on '111- o'llskirt. lit till' vil.iiL-i'. Alr.-.ji.|y 
riiiiii,; the iloor w.*.^ i^ut ii..t->.il a eniwil .i' t-'letnti .\r.»l.^. 
wi Wi lli • h r, I iL'li r lie iloi if'iiny 'In'A n isitti ft hctie while 

III! II oi ltt>-ttil aliil r-olil tflAt, with A whtHIK'reil 

hint riiitii iiir l;i r.i .ii|i|ii^.H our <*nw» of htituor. 

Uii»li ii.ore -tn.- iii'ii till, r |ue TIm> ieilL'th of the 

l.llilihiiL- wa- ..- I ehl n L- . - ' : I e .1 . .e ;. - 

whieh «it* a " i.iiM i]i-'. uiieri -.-.I- . i . . jiil .n n. 
Ill tItlH Way We rter- i iit ^ ff Cfiiiii :i:>y iio-i-ili.Mtj' 1.1 ..Alt 
by the whole txuii:r»'L*uf n iti — -in arrtin u*''ineiit wlilrh 
Ula<te U!l lio(w that Ih- Hpirit iijik'hl tint vtork I-mi 
uiielitily tliiit ni'.'ht. Krnui the low w lutewaciieti 
dome* huitL' .I'lrliTi'il lamp- <tf t.iwilrv metal ami ttlit^f. 
I'Volll et.il 1. 1 end r.f tjle liilildiiii.' fat r ri iti' U'l-'L'ed on the 
l-Trfitin.f .1 ilniihle Tiiw of nin^eni ami niunii'iaJki*, and bc- 
Inii'l thi>.-i> Ali^'il the line of danettm on whi>tu the ehief 
ti'ir.t..|i nf ti.e e-ereiuonv fell. Seated aa we were be- 
ll. lel iLii niroiu'i.iii', we Stroked o\'er tlietr hea^U at the 
fii.'i.-. of 'h.. iln:i.-..r- Mi lui . ti th.. ml row of the 
i;iii 'I'-ii* 1- Kill I till' I iiii; I 111,. . if il.iiiii.i'Tv wiu, left nil npeo 
-3 t.-e ill uni. h ^otne di-^tance *ipHt1 ►.ttmil two men 
Mh'itii I 'Ail; fall *tewarili> : tbe^ neither d-itireil i.nr 
"aiu', ilii-'ir ioty was to remain itniMiK^lve. the ^ole iIm- 
iio-i' urii'". an It uere. i.f liie •larelard'* of ofil in -try j.fe. 
It iiii- tin i.ni I' f r " nii'h we fe.t grateful in the 
piintivMiiiil or^". "!>'. I Hiiwi..;i. 

The hiriit III ti |. h.i'ii.'itii; l.iTn[-i iiijil of a row. cf 
enndle* [tliiei 'l ti|.".T..|.:i lli.. rtiiu-x rn on the tl.i'itr threw 
A warm, vt lliiu- tfl.iw I'll the iliisUv vaiilttNi r.Kif. whieh 
faded into i(t(Kiau al eilhi^r end. Itiit the .:lane<.r:» were 
In a bhue of litfht, and tha Une of wli-.t,>, nieatiLeil 

lIcnreH, their red lurlkanii and eveii 'heir dark feMi'iret, 
cut a •harp ever-i?liHni!lnit "iriioui-ne on th, liurki.i's., 
of the ai^le tiehiiid and the niKtit tiky wen tlir-mirli t In- 
o|leti d'Mjr. Dijtiky oclier wtiile. ainl red vvere The 
doiuinani t<itieii uf the wboile, but aouMtg (he eldei 
men, whoKaniif or luaiakr loobad a^ 
(:an<lara.i □( timjuuiiieana pala giatB, I 
purr, and scarlet. 

WKIHII CHoai.'^TKIt.H. 

When everything waa ready the niimie. began. All 
.\rAlk iiui)*ie Is Htraiik'e to Uuropean mm, but the 
lf«awiynh hue a HVntelu of rellizlouH Inhariuony nf tta 
own. 111 wbleh tbe peeultar naaal di>«nrd« of Arati 
iniuic are exameerateu to an eianperatliiit piteli, while 
tlw rhythm I* na omuplaiX and a« ireoiied aa the danoe 
which it aeeotunaniea. The aionn and mualcianii 
were iDoitly elderly men in whom the youthful eeataalea 
o( wtlf'ironwdntinii had i^iven pUee to eobereff and 
inatorer joya- Tho tainbtmrine wan the only inatni' 
inent, ana aa they playml all aai^ic wordu rnmi the 
wriUnUi ofSldi lM>ri Iiui.' I call It iiniflim, butthetenaa 
and iMdoful expreoiona of xUtnm elden. the comen o( 
their lunutlik ilrawii down, the eyee »fire««l up to 
raere alila, and head» ktratuiKl upward, reteishled that 
of a raw of Aerceaiiiiaala aerenadiui; the uiooii in the 
daaert mthar llian a ehoreh eboir. The only enceptiuii 
waa tha holy man aittiniE liiat a|ipoail« to ua, in wbuae 



i pala gfaan, othera of trtotot. 



.waanBaetad iaaeai 



Um. baatiflad with tba rallgloat a wrrt aa. wai 
tba Uabt of a Iwavaobr eMan, tw n a a nad A»rMinhy tbo 
faottfiatbl* prlvata 1lfii,Hka tbat of aoiaa B w o j iaaw 
aalni*. waa twt aatlMlr (raa (rom iwroaah. Utah- 
while tbe tauibaa.liita tatOid iM—aiitly with • dall, 
wooden aoond ; tha latna at the thythiB waa narfead br 
tba boljr man'a Ultinf bit tambonrina aboee bla bead 
iMIh aanddaa Jarti andcivlug it a violent tboiap froia 
below, while ba raaeiT ep at It a* Uioupih fia dirty 
parr.hiuMit eovared an ImniJnent nandiae. 
Aa tlw luuaie grew Ikalar ana inore orgfaatle tha 
non and owfa viol ant. BUndiag 



nhanlder to nhoutder in a ('lotM'.paekeil line, eio li 
^a'pi 'l hL» net);hlMir'» liaii<l held rit;i<llT down ai.'iiiiL»r 
Itie thvyl: The liasm of the diinee. wliieh eoutiliiNil 
with .i-.«ri.ely any liiteriniK*ion for ttie whole twohour» 
of the *.ervU"*', wai a rnpnl )iifi;liitf up and ilownoftlw 
line of dancvrtL the Imllen ti.-iiiit kept i4triili.'ht and 
fllKf. and only the he«d» waicictnir limply from vide to 
side with the inuvemeul. In the renter of the Una 
Bturnl the leader, tile eleeled nreaideut at tha aMi. • 
ImudMiuie, llnely built youth <H alKwt twenty. Wbolwd 
been enirainNl all day in inakint; our ho^t'a neweraqnat 
^rxjunil. lie it waa wht> iiiarkitl the ehanuva In f' 
dauae by Ivavinff the line, Hiuuiiing round on hla t 
and ataindov ma band* above hia lurnd. At a aan 
ftgnbhBthawholalbia woald band their hmlMalbr- 
mna till tlwlr baadi naarly toochad the tcraond, with 
aaineaiBonMBt'a paoae In tbe Inlermfnabla ng. 

Aa the intuie roae to a ttreacendo, and the rhythm b»> 
aaiM uiore (ranlie and Involved, the daoeeiagotviijidy 
mara aialted and len eoiiHHuua of tlnrir •unoandlBll, 
tbairema lakinir on a Hied and vaeant expiaaalan. 
Than the leuilcr of Ihe dance applied wlwt namad lo 
ba the uio>t elTeetive aod euhniiaatinK IntoxiaBati fit 
each Ictna in the danea all the faaada ware atialitad Ibr- 
ward and every one gava a daep ataaoato gRwa. Ilka 
tbaroarof anlMbaatt, whila tbabbwd faibid to tba 
head, and tbe laoaeiea of Ibe ncak were atranit like 
ropaa nodar tha atmln. It waa BotkwgbeforetMa pro- 



JlNm Wat llBA ti ilMiitii AMI fiiilMil op to cnm 

■ teww J nnwonMl tpMtt and Mid nfan for « 
looaitnt in m fnitamd Mnhrw!*. Wllb hk turbAn tli« 
1IMII i B Wii gd to htm dofffd iDcwt of his hnitMoHv hb 
•mnll (Ms».«tinn«tcov«rpd wlthlilnrk hair: hl« brinUlne 
whlxk^fK, hU Mno flMvoQ ncalp, with th« Hrttf Tilt:cail 
of hlftck hftlr flapplnt! Whlnti At *-\*-ry itiovtrme'i.t ; 
ub<iv# hU, t\w Utm ptrv-ri'ttHiJ tt4>ri)«H hlit Uiiv «lij(«! 
t«elh. Ilk* tlM«"»»o(' ;i Miiirliu*: tlo»r. «Jli:H\«' Ihtf Impm*- 
iJoD of M'lut^ttilitiE ullni huuittii— al vtvcr Mibliiue aiitl 
bCMlkl. 

Tlieii, bent ti«ar]v duublfi, r*>rliiif! with ntitntrrtrhnt 
ftrUHt, bHo(t«i] by 1j» rcvtjuiy. hm jpropdsi hu way ilnwri 
the op«n line brtw««n duHHtni and luuftiriAnK r<i the 
other ctewitnl. Thin mnn hc-ld in onr bniid a luryc* 
clntb lillril with pircrri ol brokt^n tfU** : "Htp of itifw be 
to<»k out and hold in hit- Tight hnitt) al itid'h U-iii;(h, 
Thti #>rRt*ti« ft* ho uptirftftrht^l tflA'»''l >*Viit;pty ni flu? 

f;UMt. t(i>A«lu>d hiM r^M'trt Jinil i-tre'trlM-il mil him lit-iut : 
Mit bp i1rt*w bftck : th4> rvli^UMih liitovinitinri wjit* u'^t 
qtiltp co(iipU't4<, ami Miiiite icliniiiitTiii^^df <n>iuiihiii MTiPt- 
MnrnlAnlH Mill ptrnsrcMI In ht- tb>*ijri!rT»-ti bruin. He 
niMlitfKl tjaok to tht> flm ^tfward. wan af^itin rnibrjitN-il 
by Iiiiu and «jea:u «Tv-pt bark tiionp tbr line. StiU tin- 
jiiL'k''''! 'Jiiliini^ lilti"-* wji.H (iMi :i-rril'l*'. H.irVttnr.i Jiitil 
fiT'Aunl Ijf wt*:!!. -n itiu'f iiiji'-t irnn-ii-t: al-nu' ►.lnuly, 
-I iru'-r hut"* 'A i t h tilt* iti-iilt iiv riisli rij ii t ^ ^'i-r *liill;liij; :V ► 



-\f 111*!, wlirti till- f.i 
- ' r ■ i ii [ i,i'.-k iii.aitr It r! fiir 
lu.ri' rriuftHii'il, t!io *tt'Wim! fl:t| 
iiinath anil h*'l I Iuh IjuihI <i\vr 
votw rimh^l liin-k Hf II '•M-rt- (or 
»tt4»WAnl, Afiil li.'lil niiti in i\ tiu-i 
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liitr up hit. li.'Uili, [ifiH-.-. 
tJir.iat ; wh.'ii hiH lie-'i.l •^-f rtii-.-<l 

oliMV* Ir iilJ'l hi* ;iI!>i'A irii.- ' lir I .it|T:hl 
lie rt_-'.-v>vrr'^l |jmi.''L-l5 n luir'-v liu' hi? *,nr> >irj v/h* 

wniunl munil luB hi'a-l iitfl In- wa.H Kltr-.i lu.il li. '.i-d 
Ijiu'k in ti> t hf Mill* ct ilrinrtTK, wiii-ri- he wj i il mi j i, i; . i-jf 
up atid duo'u, Uif* tu-nd ritlll:ii' rinw ait m-f >-l n n i lil-r, 
uow on th« other, wirh n bl.tnk Uxtl»*# lix>k iti In* 
facc- 

Aftc^r thin flr»t pxnniii^c o( ffttn/lird devotion Ibe (-(w-i) 
of fi'du- MM>nHt<) to h«i hiTik*'n. and onv aftt-r aiiolli'-r rli.* 
danrpn Ipft th« llnp (tbe daiioe uevfr ceiuiiiK for nn in 
Rtrtiit aril rh^* tMii*tr' ktH-piitif up itit luaddvuitt^ 'iin> 
.'Liii i f I - ' . 1 1 I hf vTt^w. iini " (H> Jic li lilt? i^taM nntl dt-ult 
p.'!' Aflfr |i;t'i_'«.- S(»iu f^ rti 1h«f boyw took Ivnrl 3n 
kt. iiijil iirir bttuUituruti (e^low of ftiitrt'it cmntc- ii)< jun) 
Hln?tclt«d out toward tb« jaggr<l uiorM<t n> tljuii^]. u 
wiut for biiu lh« brvud of life. For the um*; tvirt, tix- 
tbn-^t*^ st.*f-iu»^i t<( eliew msul siwaJlow it wjth iucn n^ittg 
fiis-.', l!;i' fl^^t ».ti*wjirii iuid httlr to do bill wiimI on 

tLeir tMrbiLrm .-Mid [uit t}Lrtit bAi*k into thi* lint> of 
tiiiiicynf. Tiit^u the luati v. im hiihd flmt «*Ht«-rK nini who 
bad lui-iinwhik r#«i>oror"'il Ins ifi i' f.-«ii,M ti»rk for u 
M-fT.i.il, and A littU whll'^ i*f%'f flit' it :lnrd. nioittbrul, 
but th»- ?r»'nf.y w*« incrpft«.Uiir uikki ttiii*. ami br Imd to 
U' h.'lii i,y ihr«e or four Arab». »ho rti-bt-d up rnvin 
til.. to belp tbe Hteward. Il bMramt' a football 

m ri)hriiHi.-r< aud Ui« four men had lo put out all th«'ir 
t'ti't^iiL'rli ('_> collar and throw him. Kinally he wnjihrld 
duwri nti rhe Jloor lu a nort of ettileptie fit, thruwini? Ikis 
lIUibK about wildly, aiid literally barkinfc^ hka « hiijco 
duif. The divine ecvtajiy was ton iiiurh for him aod ha 
bad become a ■a%'nK(? br^ll>L 

Hm wan he tbe only oiiff who iHiranM) aniOADimMtbt* 
under the intoxtrJititif; influrnrni* of daj>ce mm) inui^Ml. 
SonieClmr*, It i* trw, when a devotee wtut eic«>edtnic 
thft uitnal bnnndff, hi* i^nwintc <>xrlt*'inenl emild be lli- 
Ntantly aii»Uiu;<N) hv a few wttnlA from the wrltiOKfi <*f 
the Mint whtf>pemi int*) bin ear by the Blvward ; Inil in 
i>Dlte of thitt several broke Ummv'. and oiie iii ca|>ecial 
•.Wmed aa by tu&kftifr bb way ruuMl tb« looaqua 
toward our party. Fortooately, be va» thrown and 
•at ttpon bv ■■rinfnto baCan ho iwcbM) an, »i» it !• Mp* 
poaeil that an Imriyab vNI tw womrn in pJ««M 
wbao toonow«rfallf worfcwl apsn by tbo divine iolii* 
•nea. Wa«n tb« Mrriw wjui owr, and the roaaque 
mdvallT tmptlecL we saw tbr«e or four of Uioaa rla- 
thus of tiia dmna freosy lylnic abont on tbe floor, by 
that tftiw quite oalm and eitKfiU((tt*d. nndnnlygroaiihiff 
and biirkhiirlltftiUy. 



Fiuallv the ftlaja-eaCiu^ came tu uu abrupt end, and 
ift«arwuii way. A peeutlarly fieree>kKiki»B and atb< 
tta Arab, wbo hati for aonur lltne been deTelopbig 



religiatui frenur, and bad cnlen sla 
onea <ir twioa witboot dininUbinv Ua dialf* lor u in 



tha toaiit. 



r at the uta-ward— w lw i wii twl jn nttw 



.•inrangat , ^_ 

•atoed tba elothln both hands* Irariid hii teo» in It. 
and BQiiatacd ap the gtud e ilw. 




oy GoOgI 



19450 



ftCIKNTIFIC AMERICAN SLTPLEMEXT, Na V2V\. 



Ar*nrL 1, 1399, 



■l4)npf>i) rnrvniHl. H« tiki not btftoutr Ut xU*^ a(hl4>tic 
aiHl Kiivaici* tyiH^ of iua>(»rit)r ; he wn*4 iiulvt atitl 
tloiiiMtlc. A liMiii wlinru in Eijrn|Hf oiif whmUI hare 
aMrll>i*il tlM^ cJtLHi of itmnll tiho|>ker|it^ : hut hv htul 
m I'^ik of cjUiii ruiileiiliuiriit, it <*uiiva<Craii uf Uiviii« 
fyeiirw ii> lih •H>iil, which cuiilriutct] miih thr (iurblind 
eteiletuefil of (he ulhem. >'nr wn> his unh^Al it IrM 
trjriuR onr than that of gliuM <*nliii^. Me »t4MHl (|uitc 
RtiU. lutUt hiJi iifml bark ivtnl KWAl7air4*d thmi of th* 
Inrfte Iron ttiuU, h4-iuU lUkd all, <u thi*y u-»ra put into his 
lunnth nnf afli>r annlher hy the *it<>«rnr(l, 

TlH*n he re(ire«l. aii«l iwo int^n chiik^ tii with a burnous 
full ot priokly p«vir leavi<^ The prickly pnr as oue 
i»eeii it tu the wiiith <»f Knn>(»e in n -^ullli-ifritly lunuiUnbl« 
plant. Imt iii North Africa it irruws tu fur Larf^t-r pro- 
purlioiM; thi^ Iravi*^. ur ratlM-r tbi- Ant IraJIikr utt'Ui*. 
KTiiw tonrjirlytwinf t\tc *ixc that tht'vdu in rvriiSu-ily, 
aiitl thi* prirklcsari>|ir(»portionatcly (on(;aiiU •.tuUborn. 
UorcM>ir4<r. lh«*prickM!is Nlixiitly imikouuui niid Imvm 
a fnrtcririK wouiut. (*iin>i><iiii'ntir, it »M«nim] i»ot th« 
Uuiftt iiiirju;ulouit »v<>nt cif tni* «»rviri» w}M>ri a ilaiwvr 
i>trip|irtH) to the valut, aiid. taklnsa hutct* prH>k)y |>enr 
lent In each hand. piNioetHlfH) to rtib tlwm all ov4<r bin 
liaktHl Ifudv and *>haven head, il^ini; them asuiie luiichl 
utie a luijifiih. Thc-re o(*uUI be tto lui^lake ab<Mil it that 
h« preKteil theiu apiiuHt hi<t >kiu with aJI hw luijshl, 
and in thr fury wiiu whtrh he did it, torv laivt after 
ittat into piiKTs and look a frrtiU cwie fruiu the bran. 
S«Mnr1ii]i4Mt hn would xeize one leaf with both handH 
und 3H*riili It Iwkwanl and forwnnl over hift lun^ «rftlp, 
and ftiuilly eat thi* tea/ with aJI ilK dejidly prickleii 
.Scored and *crrtrrlie«i a* hi* IxmIv Miu«t havfl tw^u in 
pwry <hr#»ctliifi. the^re wiw ^inrc^Jy » triMv of blotHl. 
Thlt" wA^trf* aiwp with the KU**^eAt'#Tii, wh>i never bl«l 
at the mouth while tlit-y were ehewinif the claKs and 
■how^ 1 tliiiiW. that the bixllly foiirtioii^ are modified 
ander the iuUueiicv of relii;iuu« intoxiuation muLdi hi 
itle same wa^ on they are in e.tlreme »lu[r» uf byptiullo 
alMtp; that it is, in fact, a very ritrioa;) ravte of aiitO' 
«ilCVi*otion, and that ttiitse luen not onlv did not feel 
pain, hut that their kxKlie^ were not injured an tbey 
would hnvi* tie«n hiul they atteitipteil sitrh thingM in 
oukl bliHMt. 

Next iiiornlnic I kwikfU out of uiy wintlnw and haw 
the leit'ter irf tlH< |*iiwiyah rcdlintr i'ur ho^t'ii rn>qii«t 
irrvMiitil lu iI"UmI. ami lii the aft»^rnoon we went down 
to tiM* villHireand nM<t the itwailower of nakU and th* 
prickly pe«r man t^HnlC about their l»ui(liie«*> as thoUKti 
iMithintc had liap|M>iietl to ii|wel theiu.— Tlt« Curuhlll 
MafiMtioe. 

A DRAWING TRACED HT FIRR. 

Thi!* aniitMitie es|»er4nient eottftlet* Id hffhtlnfc & 
uiaicli aiHl bJuwiuj; it out In toch * wuy a* to leave the 



biy two ill iiuwiirr. one ul which in MtilllKMn and 
tlie survlvoT weaned on the nap of the lugar ma- 
ple or beech ; that the thtr»1 of the young poreu- 
pine« U (luiiirhe^l hy water bmiiKht to trie den by the 
mother in the hnllnWK of thetinllU nf her tall ; that all 
the specie* run nbhi|Uely barkuanl to meet Uke n«8ault<i 
of All enemy, whom they si>»'k to trniibOx with tlieir 
quillH ; and nnally. that'the ('aimdhtn variety "lay 
rWB*"— ft conolut.lnii arrived at ait the result of the be- 
IM thai the yuuni;, when Urnl ushered Into :hr worh). 
are invewted with complete armor, the |KtMu>Mioft of 
which would be ai>t to serioculv interfere with the or- 
dinary iwrturient art. Thn Sfiemair lti<llan« of the 
Mstern prxivnii:<e*> are wont to deo-lnrv the furtom ap- 
i)paranoe uf ttie iM>nMipttie I* reclrkrted solely to the 
hnur*i of daylight, and in due tu the fact that he is 
"a^liAitieilor htiiim'lf ; ** but thai after lUrk he ''lifts 
hi*' heiid and runs like a dofc" — a cunclusiou that, as 
<'Hp(. ('aiupbell Hardy remarks, may l>c luxxptcd cuily 
when the |>urcupine ia caught in the act. 

The terui |>(>rt'upiiie is of itself somewhat puullnir. 
but is fKipuhirly 1>clieved to be the result nf lyimblnlne 
the French wonU " |»orro and "ppine," whli'h eufU- 
eientty delineate the filthy and swmMli hahiti) and 
CTuntins voice peenltar to th» rreatufe. iia well a* tlie 
spiny eh«riu!ter of its armor. This, perliapa, U as rockI 
an explanation a« any. 

Like ull•^t rrHleni*. the race is cluiractertz«Hl bv an 
utter lack of canine teeth, and by the fact the uuindi- 
ble ^upi^er Jawi uevernrntains UM>rv than two inruors 
symmetrically iilaced on either sidenf a symphisis, that, 
beini; devonl uf roots, eontiaue to i^nw thntugh life at 
the base in [>ru[Ktrtion to the wear at the crown ; hi'noe 
it i« that if a t4»oth is broken, it> fellow in the op|Hjeit« 
jiiw is extendet] to indefinite leuKth. and. If nut dis- 
torted. uttniiAtely interferes wilb Uie actM of mastica- 
tion ami detrlutttion by renderloff elueune of the Jaws 
impoMlhle. ransinir »low and lintrvrint; death bystarva- 
ttnn 80. t4K>. with llie hole exception of the hares and 
rabbllA — buth of one icenem — nune of the enawers poa- 
more than two fnmt teeth in tint pretuaxtlla (lower 
jaw), which present tl>e same preriM* characteristics as 
t<» Krt>wlh ami tleveUipmenl as tlieir oppn«H>il incisors ; 
the latter, however, are more heavily cnatMl with en- 
amel on their nuterifM' surfaci*« ; constTpiently, by oon- 
tinual attrition. iu<(|^uire asxt retain a chUel-llite edfce. 
The molars, four in nniiiber to each hMe, have ckho- 

EleterxMits, theanti>r>or imir lieiiij: usually c«>nt<iderii- 
ly Lariper than thetr reltowii. tlnwe of the up|>er jaw 
with an internal (old of enamel utid Ihrvti or fuur folds 
entering from the iip|wi*.ite i.lde. which Mtun nssame 
the form of »iiiiall itM»lated arewi diMN>nnecte>d fmio the 
martclik of the »«*olh. The lower moUrs re»entblft ftie 
U|>t»er, but the foMs of enamel are reversed. 
There are between fifty and sixty known «pecl«e of 




A OICAWINii TRACED BV FIRK. 



head incnndA«cent and then applylntr the tatter to a 
■hes't of pre[>ared iMit>er. The (m|>er ijrnites at the 
po«nt that la tourhe<l. and the Dre. following a deflnitfl 
|iath, fornt» AdesltfU In the pajwr whem nothing bn- 
fore was apparent. 

The ex|ieriment is very nuty to |)erform. First, make 
a o>ld saturated soluticMi of saltp<tt4tr, and then, harinff 
proctiped a wh«?t of thin paper, draw u|*on It anv sort 
of a desisni with a splint nf wothI or a <|U)II j>en <flpped 
in the solntinn. Thv lineK of the drawiiii; should be 
rather heavy. After the i*ti\*er has >H!<oome dry, all 
that Im neci'>s«ary is to apply a llifht to some point of 
the drawing;. n.tt aU>ve tueutk>uetl.— Tbutandjer. in Im 
Clilmte saus L«aboratuire. 



THR NORTH AVBRICAN PORCnPIXE. 
By Dr. H. Ahi'hik Htx>ckwklu F,Z.8. 
op all the creatures that pertain to the claas vultrarly 
tlennitiinnteNl " giiawert*." and by naturaliots re-leinitcd 
to the ortler K4Mlentia, Ihere in no one frroup thereof 
|MiMsesHiH| i.if R-rt^ater intere«t than the family Hystri- 
cit1a>. which eiubmces not alone the tiorcuninev [trofier. 
but also the familiur insectivorous netl^ehnt; common 
lo the frardeiiH of Ur«>nt Hntain ami mwldle Kurorie. 
StraniTe to say. the latter i*, ainnnar the it^orant, fre- 
quently denominated a " iMtrcnpine," though there is 
little in roinmnn t>ecwei>n the two except a defensive 
arninr of opines. The halilfM of the hedgehntc are 
familiar to nearly every U>y in KniEland or France ; hut 
no stMrli infomuitH>ii obtainu to the |K>reiuiirie>t. not 
eA'en in dblrirtn inhablletl by the latter. Inileed. for a 
icroup w> widely aiHl penerallv iltt(tribtile<l — there in 
scnrcely a n^g-ion cMitside of the Arctics and sub Arcttcs 
that «h>c» not harbor one or more species — there is very 
little known of th«* life Imbils of ine«e crealnrcs, liink 
of arcurate inlnrninti«in hcinjr siitwIitutiMl bv idle anil 
vnlnar tales nr nttsurd iraditions ; undonbteilly crepus- 
cular or nnctiirmil habits have to do with ^otnenf tlu^se. 
There are many that implicitly believe the idl** take 
that theto* cri^lurM, when put ii|irin the defensive, 

IHHtH'M) the powff uf hnrjinir ihetr <pidi*> ciHisidera- 
de dlBMc«« ; UMt tbe ^ooii|^, when burti, urv iuTaria- 



poreupine cIiuaiQed in Ave. or. jierhaps. six. fr^iiem. 
TIm! Utter embrace the ci*minnn |><»rcnpine of si>uthem 
Rnrc»iMi am) northern Afrtc^i ; the bruth tailed |H>reu- 
pinr« of the region* bordeiing the Straits of Snnria : 
the Indiiiii or Maliiy variety : tlie prehensile tade<l 
forms of South Ainerii'A : a sjM'cies |wcnlinr tn Mexico 
and 4 'entrni Ainenca, ancl remarkable in that iM»|Hirti<»n 
of the IxkIv, the soles of the feet exeeptwl. In free from 
spiny growth : and Anally, the two varieties Itnltgen- 
uuH to Nurth Aiuerlca. vlt . Erethluui durratus and 
E. e^lxanthuai, both eummonlv dvuumiuateil "(J^na- 
dtan,'* Ihougli neither la conuued excluaively to the 
l><Mniuion. 

K. dursatUR is tluf trac Canailian or brown form, and 
R. epixanthiis the western or yellow y>oreiipiiie; but 
the inet is they long wore classed lu a single s|iecirs up 
to IK*.^. when they were sejiArnted by Itrandt, and may 
yet. for all priicttcal purfM^ses, Im* consMlennl iileiiticai, 
the difference being chiefly anatoinicat. andslight vari- 
ation in the color of the lii** nf the hair* of the under 
coat that Is di»tii>c1ive only In the extmneaof habitat. 
Indeed, wliltout knowleili^* of the preei»e Inoallty frotu 
which any one upeciiuen is had. it is nm^ethnea diffleuU 
even for et|>ert naturalists to decide ah to the S|tevie(i. 

The yellow |M>rcnpine ranges fn>m tliv MiM»ouri tu 
the Pacific, being fonntl as far ii«>rtli as the iip|ter 
) ukcMi valley and to the south to the Mexican bi^rder ; 
It is even fnuii<l in wi*stem Texas, and iiiei-ts its brttwn 
relative in tlie vicinity of tlw (in>at I^kcs of rentral 
Hritish AmerK>A. 

The '*< -anaillan " or lirown form l» had from the At- 
lantic to fh** MlH^mri : to the north as far as t 'hurchill 
Inlet and the Harrvti (itouiidH -. to the south. Though 
formerly ranging to Virginia and Kentuckv. It 1^ fK>w 
ncnrcrlv known below Mirhiinin ami New York. It is 
most abundant in Maine and theendtem pruvliioes of 
<'anadn. The diKtributiou. however, is by no means 
uniform, and there are conniderable areas which seem 
to !» persistently Khnnned by this creature, partiru- 
larly certain districts of I.abnwlnrand t^ne)M*e. Though 
found on the northern swle of the Strait of llelle Isle, 
no |w>rciinine« hai'e ever lM>en met wiihon tlHi opiKwite 
8bor« of NewfouiKlUod. TIh* aaui* ia e^iaaJly tn»« of 



the Islanil of (?a|«e Bretmi, which is i*epanited ffiH« the 
uwtnUnd uuJy by the (Jul of ( a ii9<i, tliAt in iiiaiit 111 
ualltles is not more than half a mile wide : ami tlMHwk 
it it Hatd numerous altemptk have been lunde tt*t%d 
uiiize them on the islanil, all such have lieen tiiH «,n, 
failure, prat»ably for 1h«> reawm that, givefi a ItOcrumar 
in any one known li>c»lity, such cnti^titaleH «b la 
separable temptation to the reij man. whieh can aitiv 
be nrenroine by conslgninif the creature to the js*. 

Neither the yellow nur the bruwu porcupnM< nresr«li 
the cleft In tlN" up|ier hptluit n such a mitrkedHianw. 
tertt>llc in all old world (oriu^. though sumelimA mar 
be obeerved the lea^t Niispicton of a notch. Tlbecnf^ 
bunea are well deveIoi»ed. a» arc also the MiiMlitfr 
blades; the oerinuion cmls of tli«> foriiwr scml a |in>. 
c«ws backward over the infraepinons foma. The fn^iiitl 
bonrs are of enorinonn size, and Inclose a large fmiiiAl 
sinus ; also a sntsirbital foramen, through whirh na>«f« 
ananterlnr fasdcteof the nia»<»ater mtisr^e. Tltefrvius 
distinctly planttgrwie. cluwly reM-mblitig thine of tlie 
black l>t«ar (l'r^u^ AiuericanuN^ : the w*]es .-«re loagvr 
than br(.iail. covered with pavement fn^nulation»aa4 
divided from the tues by a tranHveme fissure fllleil wii|| 
hair. The balls uf the toes are like the Miles, 
and granulaT tubcmiUMc. though to cursory Ui>|:«^. 
tiun they appear to ihmwiv hirsnte growth, wwnii; 
tike overlapping of bnxtli^ that grrjw at tl>e »li|^ nf 
€UM!h dijfit. There are foor di*>tinct toe* to encb fiire 
foot, alKMit ecpial tn length ; i|i»< |Hivterlur feet Itavr « 
fifth toe nr thumb, which Is deehlenlly ^hort. but hi bo 
means rml linen tary. All ti>es ten'niiiale with hIoqi 
claws of nearly equal length and pmpoirlit^ns. 

The introinittent urgan |Kit>>eneefi a iMUie. the Nuur ft« 
In dogs. rai-rtHjMH. i*tc. ; bnt tlie te^teN are confined tnthe 
abdomen at all times. Ihougli daring the breetllog »e«. 
KHi tliey descend as far ait the groin, and tlwn becnaw 
greatly enlnrt.'ei]. Vrsicnlm seminalos ami {irmtate 
gland ore pn^nt, as is also the 47owperian gland, umA 
all are, in proportion to the si7.4i nf the nnimal. sniiie- 
what nniuunlly develnpi>d T1m< nrerus in ||>e female 
p<Mu#ssi*s two cornun that unite to form the bmly cf 
the organ, which is ratlipf T-shaped. 

In •>ixe, tlie North Au'ericaii ponniplne ai9pmarhei a 
filiiall dog. ItAWetght ••eldom exceeding twenty p«j||fii|* ; 
Its length from end of ^iiuut to lip of tail is l>arely furty 
Incites, of which the nuvMive. alinoiit foar-siiletl.Vaoila 
claims at lea^t one »ixth. Th*- cr^ueral hae atsive r> a 
dark brown ; in the Wrwtern variety. ayellowi>.h h*<iwti. 
shading towar\l black, niul upon the inside of llhclu 
and under |MiTts genernlly memres into an aftheii liar. 
The coUrrs may vary considerably in iltlTfr^iit r|ffei> 
mens, according to age and snurt'x'rroni which 4leriwti. 
but the one d«'«cnption of charncierlhticx will iu tlie 
main fit Xnith the Ka»>tern and WV-tern fnnus 

When dlVf*.tM.l ,4 <|UiiU and briftle". leaviiii:ocily the 
One uiHler-fiir. the (lelage |ire«^ntii a seal tm>wii'|ias, 
and at one time had a market value under ths title 
of " eprlng beaver;" but the diBtribn(i<m of ll»e fur 
upon the skin is by no means uiiifonn, ami, euntf^ 
qnently. it no longer pity* for the tnnibleof curing. 

As iulimatctl. the peliiire exhibits three foriu» t4 hv- 
siite growth, viz.. the close under-fur, the bntili^ hiu) 
the quills. Tlie latter, nnder ordinary circiiiti»tai 
arv- nlmiMt completely hidden hy the bri*tle*<. whirft 
frequently attain a U'ngth of live or six hn-lie*. Tlie 
qnilU. conflnt^d to the upper iwrts aiid xlde^ are dsirt 
ami *iiars*» on the head and ne<'k. l>ecoiiilng li«iiger i«i 
and thicker u|Htii the tmck. attaining their gnnte«l 

fir<»|Mkrtiou*> on the romp and tad <foiir or live iiu'lies in 
eiigtlo ; upon ihe sides aIhu decreasiiii; until tiie\ are 
luergnl int*» coar»e brittle*. <hi the belly thenr is iiuth- 
ing but soft fur ; the muzxle alsn is liairy. iMit drvuid 
uf quilla. 

Naturally, the spinv armor of tbi> creature ecinsti- 
tales its moftt iittere»tiiig charjicteristir, imumurh ns it 
is its s<dc means of th-h'nM>. Drdiimrlly, tlu'tpiilis lir 
close to tlte ImmIv, and to the nninitlHted give mi hint 
of their foriuidiitile chnracler, Ituf let anger fenr 
seiMf u|>on the w*<4irvr. hUiMenly. to ipiiite tli*- nnnh oi 
Fitfuier, '"A whole foT»->i <d liaymietH npriiig up." IWit'i: 
of timid nature, the porcupine, when iu>sailed. •'•■fk* 
refuge In wMiie liMCcc-ibte rece?a in the Pdch" nf 

f;muud <rf ni the branche« of a convenient tree, whets 
le will remain for liuurv. even days : but if iKit>r ot 
the«e are available, he places his liead between 
fure|iaws. erects hin qudls. and presents to live fo* 
an iiuiMTUirable iianoply of spim-^. Th*>se spinet nr 
tpiills are. after all, the same a> the naiU of the buinatt 
hand or foot, merely nioditled and iMnflut mated hair*. 
The fonuntive pulp Is longitiidiniilly furrowed, nnd 
growth Is due to the cellnUir pith whNdi dejMisits <«•■ 
tiniHMisly arf>iind the whole the hc»riiv C4>rlex. Be- 
neath the matrix Is a cavity liken niit'iute bursa iii«- 
coea. which (lennltsof considerable Individual frreitutu 
of movement to the individual iiulll wtwn acini u|c<i 
by the luUBCle of the sheath, i'he matrix, wlieii ibf 
gfuwth Ih complete or matured, shrinks and putilie» llt« 
base uf the uuill toward tl>e surface; meanttuie tlw 
derm end of ttie quill is ctiiitracted in its dmiueter iitud 
It adltercs to the surface of the skin iJitlv by a iiarri>w 
neck, below which is the slightly expaiufetl reinnaiit '*t 
the matrix. Thus it liapiiens lh*at when the quillt im* 
vtotently agitatexl or suddenly erected liy tlie actitin ••f 
the iiannlcnlus carnosiis tniiscle. the adbe*>on t(» llie 
derm of snnie of the nUler or iiHkre matiire<l U k> »lii.'bt 
thevare at once ret«a>e<il. H^N'in. taken In rnnneclii* 
witli the rapid movements of the tad, lie» the origin •»< 
the sutierstitioii that tli« |Mircu|dne hurb> Its omlls ai 
will, and al»o the Ijehef that It tnuults after the man- 
ner of binlp*. 

Tui> slow to <e»cia|H* the attacks of |>Te«laceuui> cren- 
tures by fliglit. the siuny nnnur provides an efftrlcut 
safeguartl. aided by the <|uick. smIhwisc moveit>ent« of 
the tail, which tatter are often so rapid ns to be ••carr<>lT 
perceptible to the human eye. Kxcept the doitie»lie 
dog, there Is no nnimal that will atinck t|M> pomipiiie. 
save the pi»kan ; and Imth the latter niid the doc li.-tve 
learned — d«Mibtlet* as the result of tfX|ierieiice- to hiile 
thetr time until the iiorcupiiie imagines hi» f<ie has re- 
tlre»l and ventiir»-» to lift Ins head. Then the *ciiiire 
l« tuaile. t»y iIh' throat, and in a twinkling the " Irvt- 
ful one"' is thf»»wn ufMin its back. ex|M»-iiig Its only 
really vulnenil»le |>art, vix.. the at>i1oiiien. Wild cat«. 
mimas, wolves, ami other predace«>iis creature* have 
been know n vieltl Iheir lives lut the re^ult of a tu<i 
familiar interview with the |Kjrciipine. the miiltitodf of 
qnills eiiihf^ldiHl in mi-^, hps. tong^iie, ami thri«r, af- 
fording abundant evidence of the fatal cau«c. tjwti 
quill ^h rtorly barbed after tbe mauuerof a Oalidiook; 
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cgoi«i)tteotijr« ooee «fiterv«J into the lli-^h. ii u ii\un»^t 

llU|MM»tblr of «XinUtkMl4 WhI Wtlll CVrry iu<ivr-lii«-lil 

tlMIMirt» U MiulO ile«f)Hr mill dt^'ii^r, uLtil llnally it 
VniTK* uut nt Muiuc* di.i(iiu( |H>iitt ; itiul iiitturnlly, thfi 
quUl iHMiitM t!mite au iiniittivi! intl.-tiiiuiAtmn* thiu 
btfousiii^ mure aimI iiu>rr lu-utt*. aiui viuin oitiv iit »(ip- 
pnnwtou nr rxtnuiitn Th<i only vafr iii«-rU(Ml of icvt- 
Mii|rridt>l TlMt (tinllH 1a to rut uihdi u(T. by ui<c«u« of 
•c»JM>r* nr a Hh^rp knlft*. ctuM* (o Hit* llettli. ]e»vliiie ih« 
iMirljf) Mtul p^niB to wur-k uuT. which Uic*y v. i:i ;:ra'liially 

tin. 1 ImV« ktJUWil (htf «tock uf U I^K'. r t.i 1 1! : ', I (O 

Hir U|» tit |>orru|jin«r. wuuipJeli-ly flll*'(l w i i ]: ■ i n i U a- 1b« 

iy«lll:'"r a 1:11-1. ■ T.S\:;-r .if 'Ilr- ..Tr-llt .U-- ? *.iul. 

M'— n-, AiM.l^N.n iih.l li.i.-titii:iN rvL.lr -.iu- iirr nl.-nc 
tllKt b»:l"i-il t)i.- iii:i>r ;:T r.f n i.i- itr.i I " -T- "I'Ur il. jg ii4b.i a 

uiutly Iia: I' ii( li II [ I- i.i t"i'M:-,-< iiiid ponch- 
iiijf on (>ri:iT |ir, s rvcs [i.ui riii.>.' n:tii In |on(W»d to 
hu uuul4>r. iwis'^y u-^iv. iu^iiuAt^ liv- w«4.i i^^.i'ii lo -ila*)! 
fiirw)ti>>ly upon «ouit> uhj^rt, whirh tater pf<^'<><l i<> 

btr A |iorCll|>llkO oWiiOil l>y Mr HiirhlUlUI. un t I ti:it 
hy i!m:*iii^ inlwnhAfKr^ tiAil (liiniiif tiw til^ltl vecaptHi 
caic**. K^'LTa-IK-- '-f th« IhrwitM of thi? lAllt*r. cbe Ju- 
truflff. V I < li Miiii ..^ lUiAiflited ttiiH f«i«. iM> luurti Tur 
uiUliftlrle liiiiu ina ureh-^Qtriiiy cat, itpmu;? upon it 

with OtK'Ik lUOIlth. The l^>riMLf lirir- 111 ITl il><«liKlll MS'tUVl] 

to nnvh In doilblt-its ^jrtiM'r -u- .^1 i ^ llie lUti^ltlT ap- 
priiiirfii'd. jfiivi* It a »)drwUt« bkiu- «ub it* tail, that 
rnii^tNl All at>riipt ifhdiitrit 111 tin- nituatjuu. Thft cUiff 
r|ui<-kly nrli>a:t>>«l it> hnUl nuii l>rat iin itiNtAittACiroiiM ri>- 
trcal, lurniitltii^ tiiiLk]ii?thr> «urrii>>ii!>KliiktCK hii]M»iui with 
lik»(-ri*-> rif fi'li^ht (UhI i>:iM. -ii-in irh tnii|;n4', lips. aihI 
lii»:%<l fAtrly bruclMiJ w tii -iii4l>*, «vvn closure 

o( tlw J;»«> WA»* l(niK:-^|tt i. it wi» afi effi.'r^tiVp l!««^fin, 

»liM>* ♦'ivr .fr. ( ■ ! II i- .iiua woiiM i«titpe th- i i ^^nT 
t4i rvvi>lt 'li' .. I-. . r III- iii..oMntllMrv Althi'M^,-! ^. rv 
aiit<- iiiiiji«Hiitittrly *fitnifi*H| ih^'piilU. rVf iIm- h h- n i 

for (HitU*. week;- n^lllAlllfJ t-rri-ils i-.';>ll-':i, ii-i-'. jt ^wt^ 

Attotitli* bffor*" Uv fairly rvwv-r ij 

It IB a euriotu fart that du-^ in Ki-iiL>rtkt eviui^ a 
Htniiitrtlvsin* to himt t^>nruplnt*. aikI i?v«d ah ri)Mtnrnce 
like thut of the nuutilT just ivlAtci] i> not Alwiiyii ftiiffl 
ciiMit to dotrr thrill. Whfthi'^r tho rniik odor •iiijitt4hj 
by the Aniiitul i* pArticMilArly 4'xii>piirAtiii|p. nr thiK it 
iiMTt-ly «titikulAti'N d4'*>lrv for thu 1» An un<M>|vf.t| 

pndilitnt. In Ally *«vpiit, uo ciuilii<> ihmih'n^^I of r«Al 
phirk AJui hre»Nlii)if ran w)(h>>tni)<l tli* tt-iiiptatlon 
Th« kiM>wlMte iirijc *|»tHMhly n:^»iri*. to tU*' tAftit-s of tlu' 
;>fkHi>, l^hitr Itn] th<*r**t» hy intuition M^tuinu-ly. A 
yiHiijir l>iill tt-rricT o*fml hy tht? writt?r iitlAck»*d two 
iHirciipiiK^ in uiie diiy. kiMitixT t>oth. thuiiuh \h*f rt^uUa 
«f»*rt*. far it* luiusL'lf w a-* r<MiL'»'nirJ. iuu!<l thsjutrutu. 
ill- third Cf^say wivi luurct ihi'Uouiilic iiud yueL-«^)ifuK 
uud ■ulM«|tifUt tfTorln AtTr niiuply no p*Tfi*ct tliiil he 
not rrceji'rii itinffh^ wound. IcidiAn porviiptiii* tluj;*, 
in thr Himi«' WAV. <|uii'kly luiLt'i'r ttiLMirt of porcapta* 
kmiitintc, AAd iwfdoin f^ivr thvir luiutvnt <w?rA*M>n lo «!- 
trA<^t A jtin^lo (pidl : iiiori\ ihcy vill MHLi»'ttiui'M i*vi^ii 
•*nt»»f th»i iHiroiiptriM'A ii.>D And druw htin forth wuhoitt 
liijnry to tiK'iiiM'lvee 

The iKkmifin-' =- rertnlnly oin? of tht? irnwt lon4*9oiutt 
mo*l forlorn ->l < rured. a* welJ ii^ the luotft fillhV. 
The whert ii'i'ii> "I his dtfii l» lurMtt' up|f«nfiit by 100 
vtruii:; And nitik trflluviutti tliiit eiisutiLirf^ ilifitefrtfia. 
This dm w usuiilly the burrow uf tonuf? other i 
usurped and Milar;;ed by the p.jrcupiiie ; «>r A 
low ui MMuct decaycHl Ntiib or pnaiibijr a carity ainaa|E 
roek*. 8nim'tiin«^ even tf ij $m of thL> black b«Mir 
I* lnv*d.\l, v/\um tlw origiaiiJ pvnprfftor nromfiily 
ovaciMlM, ittii UwfVUi (ttM nil nrrtnitit of thA xpiur 
•nuorof tbe OMirpW tiMU hi* aiii'loaidy hAhttH and 
anb^iirable odor. 

On Ihf cruiiikd ihit CTMaur*^ (k oluiii»y and shisffi^h 
twvond »I1 lucwturv. biU he i« an eX|i^rt climber <il 
Uee.«. 4*\hibitiuF* AU au'fliiy «|Uite HurprlHiiit* Ouriof 
Um di^ bm Hloeu* altuo^t 4'i>iiHtan t )y . if^iMHiiaUy lb wfa< 
tor ; h mmt hai btBtt accnfshi with a mtMCoaMteMlE 
lm( bifl WiaMmt iilovp in rr^iilatcd lar;.'<<ly by tht ttUMS^ 
t9t of tiM wvntiirr All)] di-iuarid« uf uppi-diL*. couve- 
qnontljr, la fitful Aiid dnultory. like that of tlu* rnctNruii. 
TliO wvll iMMtfn ihathji thro'ii|<b thl^ iinow thAt lead 
(roill fata <Na to bu fu^iDH gfoniHla abuncUutly vvi- 

lafliNiMiier^ wb«<k h» finds a tiw to his hkins. he may 
nnala aDDMaotlr tbneln antfi it I* entirely daDoilM 
aC fDU^RCi. wliM no idovm ho tMrlhvf^ Uiaii to ttao Deit 
fTMrtli Unit ikfwulBfli well tohlftopi'i'iire UNiaUy thA 
tlliie <Mi^ uith a(tocht!>r. and 



lib path Itanonicll Mtf OtW |K»rtiun uf f<irf(it in totM 
tnwvit hf thu dOfMlaliDb wruu);)ii. A «ii»t£l« puratt« 
pioo «EU offern dOMltOf one liamlrftd Cnn ia tlw OOMIM 
of a wfcnter. and tbvnt im wcord of «m ItttflaB dnrta^ 
mootlu kUlad and d«v«««Atad thtaeor ftapy aiiWaa of 
timber. 

8«Mon loor« than oup iM>nMip1n«lM found in thn tnmfi 
looalHy : And thl.. mUftary baHHC (« *«> w**!! iiudH^tood* 
aud ilH* rr^Hrtir*. ««> r*fiitarluibly *Jow and Mttipld, tbati 
a* Samuel llcarti^ KayA. *^ Indian^ tft>(i>te ttt and flo 
oftvn i*et? (heui in Irrt*-'. btit haviiiic tio ii>^ for ClWB ttt 
that tmii'. '4mtv until Ilifir return. Mikd Aliould thvir 
alj«i*ucr itv ffir a wr«k or tiMi dayv. Uusf ara aOK tO 
tUo) hiiu within a luiic uf the plucw wht^ ho waaMeO 
lH>hirtr, " 

Ht'>'tih'K fnliaf^ Anil the* hnrk «^f ti'iulcr twi(p^ mirli an 
Om- iiJiipl**, hiri'h aihI lii*i*4?h, in vuiiittiitr, and the liitiU' 
jork nod HpriKw in wliic*.r, in m<ji»ihi Iui f«'«*dii M|»on th«i 
Mil-I fniitJi, li**rrlt^. ui>d t|tt« ||K«>, And t'vrii rt'ntiiri'H Into 
Ihf ••Inariiitf- and Uirrvn* lo Hiurvh t)ifr«nif : he l« aUo 
pariini !•» Itfti^^'h »io(-. jMN»ni*. «iid otl^T inii»«t. 41* well aji 
irink'U v»*:jelAh(f'«. w[i«.rt.by Iw nmy tfeonui* an hJtoIt*r- 
aldi* iiuiMiw'L* li» the I^.M'k wiii>d.« furincr and piuiie«^r. 
Aiiioii;; other thiiiizn hei^ acomlttfd nitli Asneet tooth, 
and tvtppin;; lu.ipic and birrh tri*i*?t to partakv of IIm* 
)iiii>i-iiU>rit M%p ihffni'uf ; alw> with kUrn*piitiuUfi visits to 
tin. AtorvhouMi'M of Iniuhitr rAuqu tu tea^t ii^Kin BUigMT 
and iuola;>M>.*^ and to th4! mitwnniii of tin- red inan in 
n»'arf'h of th<> " iiki>o<M>kK <bir(-h tuLrk parka^i^) of mA- 
plf hOir-*'< H»* \*i known tit furor a birrh liark ilirt, nn- 
titfc'iallv. win^n hAd In th»» Utrm t>S rano*^. throuffh 
whiWi \w "iM'v-riiiv entf boleti i but 1m ii uo iwrtUkl 
I I II i< atid varni(.h.andtto■MKlm''^lllobnoy**2A^ - 

in bin prft«oao»tn«nttettMif»cffaaeluhaudi 

Wi>rk ut the hniiaii. 

\Vat4T, exprpt to quriicb tllirwt. it bl V'm-A1>-.' In ^;._v, 
ptf>rha|ii«s ijt rarrfullv nhtinnod by thi;« crriLt iirr -.i i] 
whxri .Irifkin^ Ih* lafw lik*t a do^f. In wtsa^-r feuuw 
afT-.til- liiiu :Ui I \< i.r ^t1l-»tltlltv for WAtpr. 

1' •tv-ijj -1 . .k- 1 - 1 . ^.iNS.'d li*. A d**lM*Jifty hynio»t In- 
diana, whit arc v<(lJiij)c AptKtreotJy lo undei^ PUfiMd«r- 
bMo «udililv« w prooBN Ik (km «» IHMgloa wJuo 



fuiti'tieil on inant and wJld tmiU tltat tba A<'ob i»Ay U- 
fAirly (Mtulable; but lo Wi0t«r. wll«U bl» dlft r.tii>i.>tH 
AiniiMt v\4>]u)iir«ly nl Iwiulopk iMMiKllnit It aoiioirvt* a 
rMinauA flAVor far fruui a^ecablt*. In tin? muuuu uf 
r««t, vir. during SfptiMubitr and Ofltobt<r. it in aduiil- 
t«dly rank tMfyond 4ixpr«'fc»ioQ ; and at thin liuM old 
iUAlt*0 utv fooiut with liad wouiaU or ulmrn upon tlw 
bauk — ''tht* (•kill AbrAd>«4| if from a fall out of a 
IliCb tri«« untu the v*i\£v uf a rook." mavh i^apt. (;anipb«i|| 
Hardy ; and ibc r^l im.hi .:Tits r h, n^-i.t.. .'xiLtiiM,:!..!!* 
that tliBM! ariw! frdiii Mi^ . IT ir-- of rh- lUiin.iil tu i Id 
lutMjM*'If from the ^|.l|..■-l^,i;■■u^ fal r.-^ult.\iit ti|.(iii u -ilift 



uf fr 



III.' I.iir 
but ij\ 



1.^ rh. 
, tlr>: 



\[irA i.)T il-iv, uuc uf iuun:, rart'Jy 
V. ry l.i.-j^u, bcinfr proportioaati-'ly 
i> i-{ ::i:^>i: of tbfl tM*r : nomllAM to 
• -. 'i hito tb« world, tba off^rinff 
I ^ >JdofoaUli,b«ti 



b MoMlfdavilop 



HiKa(«l« tti A IfOkprntUtO of — M-l* C. If wt- aMumo 
till' rfbi^fiuiVL* reduoed to lero, tbfu tin- trinpi'^aiiini 
r»*>rit.rer**4l by tlw itkerutcuieter omcht to l>o —Alt 
Si lht» budiiii: (luint of bvdrujci'n. tlwroforc, if the law 
curri'Latin^ ri*Mi!«taiirr and ti>in)^>ratur*t bi* prei«*ie«) 
lu ii« liiuitA, A lowi*rtnir u1 ih». hiillitii; iMiint uf hydro- 
grit by i or li' T woiiUl nro«l(K>t A couditioii uf affain* 
when* thf pUtliiuin would hav** no miktAnrf. or b*- 
Ci£)M»** A iM^rft'irt oonduclur. N'«jw wr have t-v^-rv ttrHmm 
li. \»-:\-'\.- i\ ui :»> d.-i.;:-Mi. like other litiui'l^. •a.II ;:->-it at 
L\ l-:v.''i I I i-t.i: lire 111" k>wer ttie j^ri-:^iir.- iii.iu-r 
wili:-li :( ;^ \ ■ i. ;i I i ; i /.-i]. Tiif '.fMntUia An^-t-v luii'.-h 
.M-'t-nt.;; i.f u-ui('i-r.iti.in- ■.■iiN u i' pr:ii hru.ls .-ii.t n-iVMif ' 
!■'■.. r |iiiri- Ml- :i.iv.' i In- U. il.i i».iuit Jii.il cnti.Mi 
il.ilii '.T'l-.ii uhli'ti can rai -ular.' .<i<jir()ii 

luiii.- v,i:.-.r [.rv .>iir. fi .| i, i u I,-.. Ki-ctriitinir a^• .■i*. r!;f 
t...i.iij^: ;*..wiii, rij .il.i 11- r[i,- rril:ral I-iiii"Tiirarf, iiihl 
M U^u ^t'Uk'Al preftdure ; then a* a Ur«la|tpro&i- 



lU -4 A I. 

matJon 



I'ortniMf.f ij iii!- ;vrt_* ill -^T'-.-ii rt*l|llt*^l ain-:iiit: tat- Iri- 
diAUsun-l r-'ii-u amutj^- hiilf jjrrM-d^, t;iT:r w<i:iiL':i ■[)e- 
iup of varuM^ eM»lu£^ aiia empU^yiu^ fur li^ dduru- 
cuunt of various Artioint of wrarinf; appantl, hucIi an 
huntiiiir ahirtii, legifiiLs, giiiteni, lutiocaiinu, bnllN, ffar^ 
trm. Ami fthot- b*»ltj« ; 9h«T€*vi»n niw! toomanirn!. varioiw 



IU7fl 

-. « 8Sis una. 

T 



If, iRotaad of mloff tb« oritlMd prvNino te tliB fldMkf 

ttoo. we I ■ -■— • - ._ 



b;ri':i.ti;irk ruvs iiij'! i.it.-f.vi:s, 
«-r.ly T>--,«l,y t, >fiil iirti:'!.- -if i.r 
by tiiH? >iirr!'. Atu. r.raii 
dUvee, ii [f li.- ti::.T d*.-r ill r;, 
laJte«of i-t-utr.-il Hrit;-|j Al:l-^lr;^ 
in tlt^ |iri.tlM-*liiiii -if n..i-i'Mp;rj.- 
wlii-i-Ii .'.ir Itif ii|.i-t ^/.^^( ;%^«iiiii-' 
fi\ li.L'urt'-i 'ir li'.-'Hii.'ii'^ 111 tir''|';i 
■:vij--i>l-'r-iLi:t* ii-.>.->Mi'ii(>- i' rii'iiitft* 
W. lir-- L-l .11 -f I- - l^l:ll^:■d , hi 



I'h. 



laMfiilariMii 3>ri..lii''. ,t 
Th. ».^i|,iW-4 I.r ■:fi.> 
■ \ .•■|,T> 1,^ L'rrat; 
„r-H »'-(HT:tiiI>' .-ii»<rl. 
1 1 u 1 1 urtiamvtitatiuu. 
I I- furiu of i^eoinelri- 
the nkitis ur bark 
' li - ntsrw thtus mtirht 
tl.'- ti.il ,ir:' lirnL 



ifjHL'vl :ti wi:h r;ii;t*w iu'.i. whu'li tin- -ijiiili* .itl* -utircri 
uud fA.sr«<n>^l. -^yAii |HNreupia«i quillw arw ollmk uwt*d to 
uriip tJM- hill *!<■>. nf knivM and toinaltAwkiL Simri* 
Lui'^i:* "t iHjr iij>iuti -quill work ar* to Im fouml in ii«arly 
every mose^iui in Um Uultad Siatw aod Gauada aiM 
will mU MMT MMtol tmpaMtoOb Tlw Aaadwey of 
nulMtelplib, to pMlBularlr rtah itaivohi. 



UN TIIK BiHl.lNd M>!NT OK LlgCID 
H Y U HOli KN [ \N ] > I : U !t K t> T r ' K U PR ESS 13 U K. • 
Hy jA\i>r. J)>:m \.[, M A , fJ.JJ., P,K,H. 
Thk Juaanuiatwr of Tbe Pmceeiilnfpi of tlw Cbeoalcal 
Sododr mteiaa • mm ^ th* aatbor oo *'TIm Ball- 



iB pro^iortloiMl lo UwalMoluM bAOIiis ^ 

a LTiui|>Ariioii with ao expMMloo or iha 
which >cive« iMfurale r**(iulta ter OMJrgMi InuporjUunMi 
bf*low ouct aliiio^phfre, we oatt dtiTm} mnatbar •<pp(» 
alou fnr bydru;:rn vuftor prrwMfaa. WbWl OOfflll to ba 
«|in|i«ablB to boUiiv l*<»*^^* nudet rvdnOMl pMMOifc 
Tbt molting Ibnoaia i»— 

l.W 7 

Inc p - -j-im — mru. ... a 

T 

Now Formula I tflree a boilinir uuLul of tK> 4 At>. un- 
d«r Apret^tirv of ijiiii..wh«'reH* tli«*Ae«oiid equatiunsl!) 
Kivn* fur the vauie prevMtre M r Atit. .\i tbe ab^iliitf 
boilini: |Joiut under alniotipberic prnwurr i« , tMith 
••X|>mHiioiu lead to the <^iirliiMnu that ■•hiillitton nn- 
di*r 25 imu. preware outtht t4» rediicv the bolllrtir (wiint 
«oai«t 10' (r. For MHUff tlror ««xp^nnientK luive hern In 
proKTeMi with tbe ohji»ct of dft^riulnloif thf t<*nir>era' 
turw nf hvdrttff^n tmiliitu iiixler about uiui. pretM^ure. 
hat thedlfnt*ulti»^<'nirooiit*'r**a1 have befJi m creat. iind 
repeated (m\ure» mi exnettt-mtlntr. tluil a recurtl u( tin* 
refltll1«iO far re«cl>ed tMHi'hitvo ailviMtblt-. Thetruublett 
arise from ih** Fundnol»oii of beat by tlve leads; th<- 
Hiuall latfht heat of hydruceii volume for volume an 
compared with liquid air; tiie iitefll<ri<i!nry n( lieAt iiw> 
taliuQ and the utraiu on the tliertnomcttrr brnuffht 
about by iM>lid airfreexiuir i>n it anil dutortintf the noil 
of wirr. In luanv eX|>rriiDetitii t)M> rrviilt hAi«T>e«*li tbal 
all the liquid hydrof^en Juw evaporated botore tbv pre«- 
Rare vac Tpdiirtil m a luni., or tha VbMIMBlHtf wai 
left liMpftrfertly covrred. Tlia ap|MrMiU onplllfvd Will 
be uiider^tixKl from VUl- 1> 
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tag Pqlnt mti, Thaittf of Liaald H irdrogMi." A mbt- 
aam tntWIWimHf ■dilifealBm phktlniiiu wjr«, «Uli><i 
Haf tlMniMUIer,«i<BiM»a in iba tDT«<tti8«tk>a. It 
■ftillr «ianinittd, and sstv Uw MkNriac 
i llHw i wil tMupwaUirM : 



Hfifivf«i&irf 


(Mm. 


Dmi. r.. 


+ Wl 


7 ■387 


+ 75» 


d'HSD 


+ sr4 


(t.llW 


+ a»'7 


It nan 


+ 07 


tt:m 


— wa 


ii-vin 


— 1S2^ 


imw 






•I- 1 0 


11 f!90 



Th»' nt'Tci th< iiu'T:i;.G'Mii-lt:-r in pUtinnm deirreef wa* 
— *K(-ST . Mr. J. n, HAintlton iHxoo. M.A.. Fellow of 
PeterhoUM. who cofitrtbme.d a |Mi|ier In The Phil. Matf. 
for JiiOf IW on "The ReduetMi of N'ornia! Air Tem- 
peratu^t' ''f 3''.iir itmns Tlienuoim'f-'n-. * u^d in iti-- 
low teuii't-niliin- r'--;tMr:-ln«» of Prof. I' •■-hin;; wu-i rli-- 
autbur. tiita Ur«fu t^uud etiutitfli lo calculate a speelai 
formula for this ihertuouieler No. 1. Hm Amu tlw 
fortuula— 

iR -t 4:1 fir.aOrWi' 



rl..- n-h^ri-m t». 1 ^Kf^ n thff rwiftanee aiul tem- 
luTarurc Ik ii:r;»i(*de*£Tt*e#, ThN ^^Tp^pfislon j?tv?^ a 
pr- ■liivMi- i-rriT i.f only M'UV C <^v-T a nii.i."' mii:.' 
rhivrt ■■I" y'. Wli--n thid then(j"iiit'r,.r id.ii'.,--,l in 

builittir iiijidrt4.'>eu. (he rettt»tanc>e became K l^i ohm, and 
rviuaiued ronslant at this rahle. r-jdcubitiHl into thv 
UixtMi fonuala, thin value nf the raiistaiuw currr 



Tbe Ibitild bTdmffea eoU««t«d Id tbtVMltrai vtmmt. A . 
wan iin)>|kendea Irt a Muvivr v««mI of tha muim kind, 
wbicb it «o coikAtruciM tbat a f|>lral tobe Jointi tbt* 
lniMraBd ooter t4« lube* of whicb Jf Im nnule. thereby 
HMlUIMfM openfbf ititu Tbe hiterttjr At C. The re-M- 
aoea uSienuutueter. D. and len.lci. B, panH throujfh a rub- 
ber cork. I^, and (he exhauvtiuii takeb place tlimuirh 
C In tbi» way lli« cx>ld vapunr are drawn uVer I he 
outAidrof tli4T hydruffea vacuum Vcwael, atiil thf» hel|H* 
t4> ioolalc thr liquid from the rounective rurrenti« 
of ffa*. Toeffert proper iHulatHm. tiMt whnleapparatuit 
oUf;ht to havii h#iio iininrrviMl in li«|uid air unthTr ex. 
hauhtinn. Arraitff«<ta(»ntN of thin kioil A^ld lo thr r«»iu- 
pllcAtlnn. foln ih«> fln>t In^tanoe th« liquid wn* uMtl am 
described. The liquid hydroBfn evAi^^rated ouM*ily 
and cteadlly uiMler a iwvffure of aho4it W iiini. *»• mt-r- 
cory wilhont the leat-l Mpp^rarance of *olUIIthyirlo«i or 
loan of mobility ; Nlill retiiabiiuir cle^r aimI ooJurle«*< to 
till- ryr NAturally thi- i •\r.::[ not Iiw-t lont. w 

till* n-r !■>' %rie«* has to be [ ^ K.ri ip ir-kly. Jiift l»«'ror>'lhe 
rfdiic' hiTi rt( nrrvMure ltt'tr:in, iU<^ reeiiitAuce uf tbetJier- 
nu-'iu'.-t.-r u.as:i 1 d ■.iiin: This mult rrMU|>ar«ii faviir- 
iilily w:t li ' h'.- tl iri'i-.T ■ d.'^-rvaliiMi o<i the iHiiliiii; 
ptjiiit, whicil C'iVi' II rc^istiinctf of 0 121( uhm. On re* 
oncinirthi' pri-^^.iiri-. tl i' rt ^s^taoee diuiiiiiabed lu 0 H4 
ohm. And U> {>' sr> L I y (< ir >•< rqtt tiiiMi. The lowrMi md- 
init of t^*-i^iJiui-<- iriri obiu. Thit value m>rrr- 

epond* to — S-Wl i 'inly Li-t,. Io^.t than the 

boiUnif polut at arm --iii. r i- (i:.--iii.', ■vi:.'-«»aA the 
tein|wralure tMijrht to have bet>t» rfdt.ct-^i ivnev 10 C . or 
fo any t'liw 4 untler (he AMiminetl exhaii^ilon, Tbe 
(KJHiliu.i of llie ob^tfTVation on Ihe curve of the relation 
of teiu|M*ratur%> and n':«L«tanee for No 7 tlierntometer i-* 
jihown on th«* tlinuraiii fFix- -i- Thr* <pmIioii arises 
th^n A« t(» wliiit the explaimlL^'U of Itiin re^iill. Ilaa 
tbe fkliuiuuiu n»»i>>tiiuif9e iltrnuoiia'li'r arrlvexl at a liiuit- 
' ~ 'V Ala. DO thai at alowarl 
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1»*rivtiir»' It ri'fii"- |m cltiini;i- in rt'^isfaiio-, fl"* riirvt- 
mvii.if U'l itiuv |irii4-r i<-.aily a»> iii|it'^ltc iixi- of 

l^intn-r^Tur*- fhi tin* "iln*r luitu). ha?* Ilic iullnx t>{ 
ht'at *»> tl«»* Irttiifi. itti'l flu* I'nrrt-rtirjti «ni ftooxitil nf 
ihi' v-li-jii.r'' '-'f rv- i-':ii_ci . -i-n- ni- ^T- at il- t \ i' iMrt- 
th'- ^^■^r] ,-\t [ i-K'i ■■■M \ VI V Inn' r <■[ iipiTiit rirrn 
A;.'iiir.. lii.av ln' .■•.i;,'i,'i-*ti-.| itnu tljf t :htiii- lUit'tiT was 
H-.1.1 [irM|n-r;v f-mUt:, -^r ih-'it liniiiil Ji\ .In il b-j» 
ll-sl IdMi'- Hi r.-iii|ifrurMr.. t.i iilA ti.iir-kf'l .'Xl'.-nr ni-iU-f 
.■xi:nn»rMiti ilk.' ..ih.T iiij-.H'l- " A'.l '.\\--^ i-<.i,i.~:-t nr-- 
I'll,.-! ..n V h.- h,-! lit r*'-I i'\ II rr'itrt'.tiun cf .;-\|..'n 
ii.t' it- wii :i iji-w tlKTiii'iii.t-tiT -if iitiH'li Jiirli'^r iriit iii 

r**-l-l!lMrr- ;Um1 UII.l.T ('( .r 1 1 1 1 T h . Tl ^ i -f h.-tNT It.Mt iv ililT |. ill 

>!• Ii.iiii.-.T h.iviri^' (.r.-n d. t.i-lt-»l 111 rli.- -l.vrviil-..-.iis, 
fur til.- i-r.-x-hT M..' iuu*1 i(>.>'iui.' th-:il j .1 'il . 1 1 I i:i 

rc^i.ttiUM. - :li.'nt.Miin -.T Si.. 7 n--t- lu t'l-' iii:iii:i.-r' lU- 
fci-riU'.! It Ui.n.i3 I... |.r.'.i, lit lirt- In ih-ni--- ih-ii^r. i 
MH'I'* III lie ilr;i.l II If. 111. t r.- ill- 11:1 1 i. I|:.-y I\rt' ri .11 ■ 

tiriui'tl ttti tUt"Uifr Viiirii''> ^.f t If utti >Air<' imiMe iiilo 
a rvr-kt-iuiiof I(i»*rtiwMtit-(Hr Hi;' a- i h in Mill mv > ilvt? thf 
liHt* i>J i*iiri>«i(Ii*r,%l»lt' 4niHi.f it i.-< ..f hijui'l Ir. t]r.>jfeii. it 
will tAk«* (MJirn* tiiut-* U» (Siiuplfi** the i£iv**».|jici^ti't:i, 
Thr ttjiiiit* krtnl of .iiioiualy up|M>nni in tlif i-iuu-ijf t tu- 

UHt* of 11 tiKTIIirtjuilf tlOl] At tllt'M* UtYf ttMUfMirill .1 r<-'.' hilt 

dirt Iht ijici-'ii.i 

I am m il ; ti t u> Mr, J. IVtAV.'l for in 
thif liMvctriotl MWAsureiiitMiU, ai>J ftlvo to Ur. Kobeci 
iMNiQS Mid Jlr. UMtfa Itor tMr gtamX iMlp la the 
wttdiNt of ClMfliiMrtiiMata 

WIMLKSS TKLK4<RAPaT.» 

By ii Mahcom. 

" WiuKi,K>i^ t»'Uirrii|iliy." or tf tfirra(tliy llirouirli 
»)iitri> u'lthtior t'otint-rtini; wirrr-, is a i«nl>jtx-l wlii^-li huK 
Iltl rjiff.il riin-Ki. riibl'- a1tftlt»ull '.li-- r>-'^ulU of 

Iht' tlh*! -X|H ririit iii^ I .^arriiH] out in tliL- . -Huitrv \m> 
ciiiir*' kni.tv*n. It :!f init iny iiiti'iifift;i thi.'* i-vi uui;; tn 
irivf my viL'W.<«nn mr <liii<*ii«i> Ihi- tin . r-. . f tar 'V*!!'!!!, 
viiMi which 1 ha%»' carrii'tl out »- m .1..^ . X|.i -iiiiiiith, 
ni<i\ h\' uH'aei.-« "if whis h I kiiv» irU- U v.vr. 1 .ii - ih-'t (jllii- 

1»-il|-. I'll( 1 [|..(..- hi |iul h. Ii.rc > Ml. ^■.|:lr i-Viirl 111 

f.-rniii .'f wli.it li.i- r..-i ii .|( 1.. ' I > mv-. II jiIhI iuv 
iv*-i*t."iiit- ..liiritu- tfir lift ly,.lvi- iir.i.rli- '..mi til'-.. 

ri-li.it'I*. .tiir.i a." I" rli-' m-viuh . iiipInN- 1I r .- i.''i.i:ii 
• iK'h n. 'illt^, M.l-h Ii.|>. [iiiLh-ri. il' It.r -nil- 

j^-*'!, 1 i-iiivl hiiS 11 II (1 \ iir> im ^i --'un-»r> , n'l-l Iht-rt' 
call hnr.i; V 1 1.' her,. aU - -_--'r l,.-r ik'ii 1 -l^t ■ • t the 

S^-in-ml ■:■l^lr-^|-t. ri'-lii-H i.f tlir' s> ■ If IV^fi .n- I uT- ' i ft- ► 
tilt- fiul'Jfi t fijrr|,,-r 1 winli lo n-.iil'-limi lui v - i;i'. <-»s I 
hilVeluet wih'i in tlj<- pr.i.'tii'iil i|ipli,'ii'.t.:'n ■>f v»irrli*-'r« 
t»'lr»rni|>tiy haf ltt-.-n ui a hir^-i- iin-a.s ir.- -iu.- r^.. tin- « 111 
fit-iiJ <'<>-u|wriilN>i3 whu'ti tiKv rriniiTtTl hv iny 

■i-1-i-turitii. I Ihink it «ill n- -t I-.- ..iii 1.! iriur.- if t ^'lv^ 
■ hrit'f J*«iTiption uf tti. )i|i;vtfarii- 

Tr.lll.-*lulHt*r. — Wh*Ti I. 'Hk' .ll - lahn s !U>' t.i hf hri Ii^r, I 

i»v<-r iihil If ix niic ni'i'»'v*4r> th.ti rh*- KiL'tKit- -t .iul'i In- 
M'liC ill ri!H' ih-^thilt*' i|ir»'< 1 1 "ti. 1 . iTiii|r.s ci- 1 r'l ithin ii It r 
nil arrautft>iiifitt .hunn In i-ik- L 11 "liii ii iw-i 
>riiall ».|ih«*r«'«4 i-Mnrif.-It'tl fo i!m- f'Ttumn]- Mn- mi- 

i>fiil^,ry wlixhri^ nf uu itnluL'tioii riJI, ■ nr -n it-?. 

out' to earth and ihf oibtr to u v.rrtical i mm.iu -tor. tr, 
whii-h I Will i-«11 thf lu'rittl L-un.luctor Sli -nlil it hi- 
ri»iM't«!rtr>' Ifi » Waui of niy* »n one >;iv.'ti 4!:ri-i* 

tioh. 1 pffft^ to uxi- nil amiiuTf niriit Ktniilnr to a Kik'hl 
^t^rillKtur |>l.ieei! in iht* fiM'itl line- of a t>iiitahlr cylin' 
(Irk-jl iKtriilxilh' n*fliM-tor. /, Fig. fl. TUv trnnnniltliT 
Wi.rkw ris f<>lh»W5: VVh^TEt thi* h, l» pTr-W4*(!, tbi' •'-Uf- 

n-isl nf I'm- bitttt-rv ;v )i||i|iA. ;i tn !lrt^l.■lI■■ rii.- i^|i.^rk 
r.rl, . . H'.-il. li rlmru'i-'* tli.- siili.>r.- .if tfi*. Ri^:lii oirtUii- 
lor or th«* Vfrtii'At Wir*-. w, whtrh ulisi-'hariftt, throtitrti 
th*' »|kark ffnp. Thiw ilUi*hunrt' If uti <»*<i'illatiii4; nm*, 
nn<l f hi' i-yNtir'ni of ^phiT^'H atiil insnlntcJ rurului'lor Iw- 
ciini'*! n rA(liittiir ul fUn'trlr wiivck. It fn »'ii»y to un- 
ilt-rvlitinl hum-, hy (irfuhlnjr the kfy for Ion t( or nhort 
tnti rvaK It id |KJ*<viblf to e-imt a Iniitr or »hnrt Num*«- 
^i<•ll of Wrtvi*«. whiL'li. wlien th»'y ii)flurti<N> the n*- 
c'^-ivr-r. reproiluae oil it n lonjr or *hort I'ffiN't. Anronl- 
to Ihcir iliiratinn. in thin wat rrpriHliiejiiir tho 
Monxr ur other *iifnnU tmiiAiitUt<Nl friun th»> fi^ndlnic 
■tati.tii. 

tt<*c«'MTr — Oi>(* of th*» prlt>ritif\l purrs In my ivoeiver 
J» tli« Mnflltiv* tutw or eob«n*r or radlo-«uuduetur« 
wlildi WW dtaoomfwi I Ifalak 1 an rtebein lurtac; 
by OdiMtbl ObmII^ o( fimw,f and w Im- 



6d 



(iruvtid by Bniiljr. aim] OMxllflml hy 9raS, UOm^ «nd 
utIievB. TW» iMilj fonu or euliervr I Imiv* Awjid ti> 
Im trwlwoitliy and reHabbe f<jr lonff diftwie» worfc 
It OM dNlgMd liy nyaeir u tbown In Fig; 9. It 
•mmMi of ft im*!! «\m tube; four MOftiMim lonv, 
into whirh two nH'tal pole pKm^ /^^ M tlgtllUy 
Bi14nI, Th4>v uri'H [Mtratwl ftwa MiflkdMnrliyAMHUl 
icaiK which |4 luirtlv t)ll«d witli n ralttopd of nickel 
•nd sUvcr flllnit**. 'i^hm rohcrcr r^rin* part nf a ntTeuH 
onntelidoie the hxni cell afHl « fienflltJv* M»irm|kh T9- 
lajr uUmMuk tttioiber circuit. wim*h cimtit work» a 
ItMKbla; |K or JefsihtTfr amiI a rm^rilliMc lh**tnitn«tit, 
h» InMa noniml rciutUiun tlu* rfKlbtaiH'f of the 11Mi>u:»> 
ha the tnbr, / in tullnife, *tr al vt* ry tfr«*al:* hut 

wtn>n the niiiitry are iiifliMMweU by rlvH'lrle wav«w ur 
iitiri:iit^\ eiihv»Um liii'tantly lake* i^uei*. an J the tiilM!> 
Ik'i'm>im>' It rnru|inmtiTiHy irood rondiMfior, ica iwict- 



AltfM Iiillini'to li^'tWtM'fi I<Kt;*i t1 TilM) uhlii-, Tlilnallouo 
thf crirrr'Kt fnitu the Uk-iI rt'Jl. \n m'tnaw 1 1. e relay, 
U- i >liv of I hr luhe i«i rotiM**<Mt*»l |o furl li atnl th** 
otht-r (o A v«-rtiral '^'inJurtor ^Miiilar to thai of thf* 

IniuMuil'-t*-', I'll* I, or il n lli- l..r' ur-- ii-'ii. it r«lM>rt 
^(^iI. if . i.ti. r i» ■ ■.iiiii t" t iu-h .-i.il, Tu' i. Thr 

Ji-iiKth*.t th*»*- *trip> uf cMppi r iiiu-t hf . in-fuliy (h-. 
|prinino(l, Ji* f^iKxl Pft^nIlK caiiiii'I In nbtaJlK^) uiili^w 

they hapiHjii to hp of tlif pruj-'r Immi^iIi. v^liiri. ssjil 
mii>>t' Iht'iit to ill tuu»' "ir ^vniniij wirl; ihf IninH 
ijiillfd owillat loiiK. All Iht* t-lr" rr iir'au''!''!" ,A[■[li^^u'1l^ 
ii^ I he n'rfiv<?r In sliuiittsj by ik.-i. iijilut live rr-iMun- 
ill it-iK'ti a inutiner ttint tht-r** in.'iv tif ri< i i'|iarki:ii: at 
ci«ntiw*tjt nnd lio siiiJil'Ti (wrt urtmr i. iri5 nr j.-rks v'iiijsi<l 
hy llie hie-Jtl lH»t'rry iMimTil in-iir tin- .- tuTi r I tiin! 
tinit the r* \n\ ;j|p]^ r un.t t. I. >rr.iii.hie iii^tniiut tiT, if 
lii.t pr.ii»'rU' '■tjiiijt. .1, pr^^lii.-i' iihftirhliijf 4'fft»etH. the 
r. >ult : f ultii-li I- ti. pn v.'iii ih. ei»hiT»-r from reKuxi- 
ifiK tt* ^etoiuvv cMihlitkiu aflvr iki« rec«lpK oftinitrl- 




rnl o^rillAtttHiA, Noftuch trntihle i*- v\iwr\t u»'''4 nh' ti 
f>i)irAhl» khunc* nre u-t-il ;tti.l I tirtf ;tMir»' tn t fit ir /(.-n. mi 

III \< ts ^:f>■■it |ii.-n.i.r.' thf Ml.-. wiil.-h h... I. at- 

r«li..-t '^lih kI, i„_ Strii.il .-hiikihir ■^■'■il''. i-. 

Hr%' ii.tnt'li.' f ! l..'rv,..,Mi the r.ih.T- r .m j ih'' r>'l tV 
They <*<'tii|"-. rh'- if illuriiik' mrnMir -!'!-' t-lheelf'- 
thc wave- I., tnnt-r^f |:i.- ( . ilif r-T r:il tirr 1 1 ,1:1 wa'h' 
it- I'tif't-iTv iti th,- .tilt rnul iv .■ jviln .ilT inl-d hy tli.-n- 
lii\. Til.- .t-r:lli|i..iis itivlu -I'll nil flu- •.tni.-, or 
iH-ri.-il r. iiiilui'N ir T. "hi''h :i-'t^ n* re-^- rmt: r. hv the 
rji'lialmn Irn:u t h. . .-i-i I l.ih .r jiII- rf tUi- ^1 i.s.riv** tu^w. 
This .-iTt'.-l , n th.^ tuh. .-.rn.i.f 1*. h-tSi- ^*iil. Ill * 
^.T.-ii: in.-T. Ill i.iliir-i'. iiy. rhu.- I'nii.i.lwimr the 

i'lri-iiit aii.l illi.uiiij; U(.- i-'irr^-i.t frttiii tUv e*-ll to iii*t«- 
jitf thi- r»'l'i> . Th'' rt l iv In ttfi turn cim*-in h l«r>;»-r 
hiifffrv. f. Tn pii-- ti i",irr>i*t thnniird tin- tnpix-r or iii- 
terruptfr. and «litij thrmiKli elt-tiniiuiiiriiel^ of 

the r»H-<>rxliiiir iiiPlruinent, h. 

The tapper or treiuhU*r is ro ndjuht* d hr to tnr> the 
tube aiid Mhake the QlinK** ii* it- If in the tiutiinl dur< 
hiK vrhirh llie^e rnrlou* ai*tinni« lake plai-o the elms- 
trii'Al fweillatiutm liAd dietl out in ih** rex.iuitur, tlt« 
<hfik»- '»r tAp ijiven to the tnlH' hy the hauiiiH'r. o, 
w i iM hitvp iv»>torpd it to it*^ iinrniiil hiieh-r^JttaiMT^ 

I J;ri..i|. aimI thp Mi'i^t- iiisiruni»'nt or rpcdrd^r 

wouhHiAVe luArki'l II dot on fhf Inp*' : hot if (he ua* 
cillntiun* e»nitlmif At very hrW-f tntetv'Ali- the neijinnMl 
i-^mdiietlrity of the tulM . J. U ilf>troyed only f Taa 
ln«tnnl hy the tap of the treiiihler. anil iinriietliatt'ly 
rf--«>^tahlihheil Ity the eI»<'rr»Ci»l ^urJriItlr« ; iind, tliere- 
fofK. the rvtay tapper aiid trU-Kruph inHtnntienl are 
AK'ain neluntrd, auil m> ou uiilll the oncillation* from 
lite nidi At4n' haVe ci'mmjd. Tht pfMlM minlt !« tluit 
the rei'eivrrfii aetuali*d for n Umr aqul tothntdurlnic 
which the kry fs pm>«<r4) at tht* tmnsiHiltlnfr Ptatinn, 
Fi-r iNieh KitrnAl, howeviT short, thft Annatnrr* ol th« 
relay and tapp* r ft. rforni *.iiiie very rapid »lbraHon» 
dependent on each otlMW. Fur U \% tli« a«tloii of th« 
Tviny wlilfrb 0Utn« th« tapper, but ih* Capper bf iln 
nrilon tntemipla tbe fcwT. Th« anualurv of Ibr 
MofM' rwiortlloiE InBtrum^^t bHnir rntliM- lieavy. nnd 
po«wtc-intf a oonapttnitively larue inertia, c.innot fol- 
low the very rtkpid vibnitMmii of the tnuiriar uf there- 
lay, but retiiainv down uU th« tinw during wfai^ ibe 
ra(>idly intenaittent wtinnof tfl* f lO l fftr iMta In 



ibu way the AriuAturrnf thrlnkar flvM a piaatiraJly 
exa.-t n pnxluction ot thp novviBMil* iit tbvltvy at tbe 
trnrijiinictjnir entl, dashM ooaitaf mil as da««'s and 



4lo(« dotib 

Mnab bM btca mlA and writtiu abonft 



brtnt wr an«UAbl» and ■ntrmlviilliff Ibalt 
ariUm,ba£LMtt «onf«itbnt fbli taM Mtbain to 



Any wnymy < 
ptfrly aan Ui — l id bmI mid an a Mittabla w wl w. H 
is JuidaiaMtaIn tn llaaetlaa aa any othar vlKtrleal 
appacatoi^ aiMdi m» an alrctrooagnri or IncandMcant 
lamp. I MW «oberr*rs which wtrv mad* thrwr yMH) 
fiffo that aro now quitp m* tpM>d If itot better than they 
wc(re at that tlniv, ami ve hare had tul>es notltln^ 
for inoDths In louiit Important Installations wlthotit 
ever jflrjn« tronbte. At the to§talhitioii tay coiuiMuiy 
t»aveere<-C«<l«t the 8uulh Furebiud IjightbauwNWiiiciL, 
as you probably know, in wurkini; to the Kant Good- 
win LiKhttihi}), (be eohtrrer wan luoiintrcl nn tha re- 
ceiver when we Ar^ii Ntfirtitl in DeiNmiher of U*t year, 
aud baa done itR W4»rk in a mo«it snti)>f»etory niAnncr 
ee*?r i^ncH*. I mant paII you attention to the ohjfc-t 
and fniki'lion of the vertlPAt wire, tr It ha* l^n tiy 
nipAHiK of thlf> nddlthMk to the aptiuratu^ itnt we hnve 
tHM>ii ahk to teh'irraidi over d»*iiinre»i which have t^*»'!i 
wt far utia(t-iiii»-i!. f rhink I imi riul:* iii Hiiyinu. h> 
llti> other meth'rl '\m-i- l<'lr;;rii[ihv. The ua^ I 
I'atlie to HppreL'ia'.f Ihi- t;n-:it iiiji>;:rtiiiu t llir in^di 
li'Hl of the ■ I'lului'I'tr. tr. nisd rarlti r4>nnpi>tion, fC, to 
the ap[taruCMH wai» ar fnll -w*: ij take thix data fnim 
a <*opy of 1 ]rtrt-r I wmh- t- Mr. Prix-i-i'^ Nnvenitn-r, 
INMl. . Wh« n riirr>iiit: ^xir 11. • -'a | « r 1 ii.i. i. in Italy 

in IHlCi. I ni-lht,- all n-. ih.iT ;.r Im^^l.k■ oIK- p<l|p 

northed UImI ttif (.Thfr '/tiiM-,T.'.| (n nn 1 h"-!!!;! (f*! PApa- 
rtty. nr.' r.'.-Hlv.-r rtl-,, f,irri,r.l ;it|.| . -i .|i i ;t -iilM- 

^it r r.HLi;ifir -I . Tl .' r.sj.it lie- "u .-r.- :ri t h t- - r .■ ith. - . if 
lintit^^ Ti.tti ^'f rfUtiuu-U-r* -.uir. and I f.niriil I i,il 
when Ihe*.e wi-re plateil on I he t<'p of a |irde 'J iii. h-r^ 
liLifb. si:.'tiaU roiil I Uf ohtntneil jiI IMt meter* fm i: tti.- 
Iranflinitter WifhtheM^ine '-mIm'*. on tmle* 4 nm'tt ra 
hitrh. !*i(;ti:i U '.M-r*- ni.t.iiih .l i^ Utit i|jptpr>. and with 
tti*' KJinH'c-n hi'>. lit a h' u- 1 iT ; I ^■ :i .'{«Tv. «.rh»-r <-» tiidiliorm 

heintf t»|lJal, -Mnr-. ».|;.'li;.l- h' t'lO-ilV ohmlUt'd at 

4*«J iii--t-f. \V:r h l.,r_-.r --iiht-H ..f H.Nl .■•-('.rhn.'r.'r- ^Me. 
lHei.1 ..1 1 tM.'jK''' y ujt'''T«. rehubln hi^riiiiU ^i.'iilil I**' 
obtatiM'd at 3,-HIU iiirtrnt all njutbd. equal tu about uuis 



inlh- and a hitif TIip^p rp*ultii iw>eiui*d t'.> (loint out 
thul Ji "Xy^fui of tfuii'-inlti.T untt rrt^eiver de»^i^'ni'tl iki- 
i-ori!li(i; to thi- ho -* <.ii Kik. 1. i. n radlAior of tin- 
Ht-rlxiaii lypf having- onp )h>I*- P:irth»'d athI tlu-othir 

LUMiiirete*! lit II vi-rlt? ;il or il -i mt'i- il. ■•i iiili.. int- 

or to a lolly ritparil \ iir-a, ,mi i1 ;i -i'-<i .ri.i I . ir -i .n-i -1 ■ iil- 
nf a naitahlr n-i-river IimVHU' rnjiil irly i.ii.- (.-nil 1 11 :il 
r.iiiTiiv-t.-,i to I ar'h an i th.- thrr In .'in in-^nliinii v.-r 
I u-iil .'i.iiinii-inr. .-I in-li* ule a > \ ».tfi:i 1 if rr.-»i.»ui ir t.-r 11 in I 
r,..-..iwr ,-,-ipa: I I in^ini; .Itii-t*. Jtt Tiir t-r.-nl- r ili^ 
nui' tti-lili iM.' '.r. Ill -IIS *t.|i- H.-rH-nii null. I 
r->r-:tiHl I.-. .11. ill. r- Th»- ri'-Mlt- I h 1 % ■■ nh-rrf.l r.. 
.iIm' -:i-ivt Iti.i! Ill- .li-:-;ii.r*- uC w liji;); - 't't 1 A i- " M b.* 
..I'ta.ii'-.; ^ ,iri"i iipi t"\,asiilt-ly wirh Ui'- wi'.irirr- of the 

'li-^tiiij i "In- ciiiiiii'j'K-' from earth. <>r perJiaiis wilh 

till- MjM^ir.' nt tlu' UnijEh of th«* \-ert-.riil ■.■'^?ijiluplor». 
'i'uif* l.iW t: iL'^ M [.I'.- i»<'i-ii Teriliifi hy a v'uri I m I wrie* of eJ 
l«'riiii> [-r - rill. I t Hind eorr»-<-t, oihJ h . - inr:itfhpd n% with 
a >nr<' .-ii .1! K'lf- nu'ntifi of enipuliiriiij: whftt Ipii^rth the 
Vert i--)il t* 1 r- -Il r-u: M U' lu nr. .f In 'ditAln rv^tlltH Jit a 
pivtMi ili-liiiii-»* It 1- w.-ll In kri'iw Uial the Miid law 
ha-" i.i'vt-r fuil'-iS t.' t:i»f \':\-- eip.r-t.-.) r»-(»iiN» ufti^A 
cl.'nr -.['U'-^e jti unv ni- f :i I liit imi nr r'\ | ifTuinTi t I hivr" 
cmrn--.'- nnl, -■!]■ h- iiil'Ii 1' 11- 1; rill v ^'^-t■!I:-- I ;irtt t h.* 1 1 1^- rr.!!' -- 
iihtaini'd IK ♦ht'iitlv in exi.H'Kt i.'f whut ^ i.e n rirlit ei- 
peet I find ih;*t with p*nty of otht-r rmi'lii i ri^ a ver 
Ileal wlre'JO f.i't lone «1 the trniudnitirT ju.d r.*i't iv<'r i* 
hiifni*ie(it for eonininnteatiiii; on« niiEe, 40 h-ei at eaph 
eiw) fi.t 4 n ili^. Aiid ^*' f.i-t for PI inlh-* and *i"i on. An 
^l^'■r,^ i;;(t .Ml i" tlow workiiij: over a dlntAnpe of JN iidlf* 
with a vertical uir** feet hl^rb at each iiiDtHtlnll<»n 

^Iati^lll. 

l*rof. A-^poli* hii* o<niflrined thiH, and demuiintrate^l 
tuathemalirnllv, n»in^ Ni'iiiniinn'K fonntila. that the 
ipdiicltire arrion is pnnKirtionol to the M)uare of tiie 
lenicth of oiif of the iw.i eondneloni if the two an? ver 
iI.'aI and of »><pinl U-ntfih. aikI in Mniiile uiverw firo- 
iMiriinii of iiie i]:^;i«ncc between them. Ther^^fore, the 
lnt*<n><iry of the iiiduped oeelMalloD drien not diinini^h 
with the InpreitM'of dlhtaiMM* If the leiiieth of the vpr 
Iicni ooitdiieton* InrreaMMl In pP(H>urtloo with the 
Mjuiire rtKit of ihe <li*laiiee~thAt ik, if the tieifibt of (he 
wire in doubie. the po-hihle 4l:-tatire he'coineA qilAtlru- 
pted. Should it )x> nii-'t-.Mirv lit rip n]) an inMallatloti 
at a distance of nay niilr-*. Mteii an U alKMil lh« 
diNtAne<»' between }'olkp«toiii' an.) Ikiuloicne, it is eaoy 
to find that A vprtiral wm- 114 fert long WOuM M 
ipiite •uflleient for that piir(MiK'. 

Sii.-h UwM are aDphcabie only «h«n apparatofl pn> 
iktIv ponsirtipseil eniployed. With apparatnt In 
which ^nue nr iieveral ImpTOTed details ar» omitted. I 
find It ipiiTe iiiipo>wth1e to oMatn auytlting like the r*^ 
^ulrr< alwive inentioiieil. If, r^y. the InipnlaiiLV coll". 
k 'k . are otiiitl<M|. the dixtnni'e lotlierooitdMimi* beitij{ 
equals is rtMlncsed to aliiitNit half ila original value, t 
luunt also rail your attrntion to such rik«cd a^ when ab^ 
stacles like bills or UMnintains, or larve nu'tAlUr objeettto 
happen to Interrtmi between the plaprs between 
whtoh it is destnd to establish oonunanieatlon. With 
nil othar fonot of Hertidan tnumaitteft and reoedeera 
with which I have aperfniMilad 1 Had it to b» qolta 
ttnpoMlU* to obtain anj lanHa If a bill, uoontalD, ar 
large laetalUo obleot InnrwBM In ioy way between 
tbatmilatlanii. laa&nat^ ^^-^ 



anal* nuathtfanyinlii^ 



sndi oMaclM liav* tnterrsosd, bdl iSca lh« vmtaai 

wirr Ryslrm Is employwd 11 becomts sanr Co Cekg i a pii 
bet ween positions nrroened from each other by liilla or 
by ttie canmtare of the earth. In snrh easss it s eems 
to lie a marked ndvantaffe If thf aerial mndurtor is 
thick or If A rapacity area is plared at the top of it. 1 
am ratlH>r doubtful a*> to the enrreet ezplaiMtion that 
ran lie «1ven tu ihi* elTect. I think tlwre ran be very 
little doubt as to the cotDplrie opadty, to electric 
wave*. 'of a hill three uiilea (hick, or of say several 
miles 4»f HPA w-nter. A solution of CMsdUllcalty uiig^ht 
Ijv i;{vefli by attribatlna tl»» results Co the effect uf (he 
difTrariifMi of !>iiHi lone wave* as those radiated by n 
cxMidtiotor ]'>( feet loia", h'lt in that ease It IS ditncult 
to expUiii wlty otlier foniik of lli-rtzian tranHnj(tvm 
nnd n-o<-ivi'r«, nUo K'lvHitt loinr wavi'*, do not act whpn 
SUPh i>h>-t.*«r1i'i* intervi>ii«>. A wny out of the difnpiilty 
nwiy he arrlv«i! at if w»» >inpf>Me rhaf ttie elwptrir.-fcl i* 
citlMionfc are trHn«-tn:ft. .1 in th*- earth bv the ►yirth 
wife. h\ of Ilw trai'-i t r mil travel in nfl <hre<-M[ont" 
aI«hii: Ui*- »urfAof <'f ; < n i hll the> reneh the eJirth 
wirv of the receiving luiitruuieut, and by traveiini; up 




I i e Kilil wire (« (he ddserer thfi# hrlnff ahont (t» APtion. 
Thi*«wasthe nn>t rsplanation I euiiie to •Inrhtf? my 
early experjuieuto. J, hoWi?ver. rU> n<it wlf^h tit I l:itt 
I liiilil entirely tolblaview at tHrebcnt, althotiuh 1 have 
not yet (nuiid«i7«tbtr perferlly -ati-lacto^) e.vplanu- 
tion'of the phanoaiena. It is well. also, tu luite tliat a 
ImrlxoQtal wira. mn if anpp(>n*'d m a 
hpiirht from earth, oeeaui to be o^ little or uo| 
utitirv in IncrNulnir the rangeni siffnaU. If, say. a ver* 
: ipul w ire SO feet kMkic Is eiaploysvl at both stations, and 
ro the tot>aftlilsisa4ldetla lK>nionlAl lenifth of 900 feet. 

'■howii ill I-lif. fl. (he distubtv obtaliw^il f* frrvater 
with the vertickl wire without (1m* hor|ix>iktAl lengib 
than it would be if both u-ern empl'*>ed. Tikeee reeulto 
Khow that with this »v»trin it Is not sugloleut to aw a 
Imrltonial imdiatins or pfjileetinir wlra. as snob a «lr» 
wnnid he of nn utilitv fiir lnnjr-dlti(at>ce sfeoaliag. 

f U'lievp rhiir tIk- ••\<-*-etlin;;tv iitn^'ked ndvauce uada 
l-y t|if a'li-prioii nf iliv verrii't^I e(>ndui-:< r i% due Cotlia 

*e>w KlrUnrMa. A«ttu-l Mim>t> t. ttr;. 'It.n*<.| 
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r^oi OiAt plaav of oul&rizatUrti <>f thv rny>* rattLnti-il 
i> \vrti«al, uud that, lui?Ti?fan?. Ihey art- fmt »Wurb».-U 
!•>' rl^t^ Biirfoctf uf th« c<artli, which acta hj* a rtH>'ivitii; 
ooiKluctur placwd horizuiitally. Ax Ibe uiAlimulu «• ITfCt 
Is obtainoMs wbm tlut cuiulnoturii of tlte trui»uiitiir-r 
anil rMMfT«r mn |Mirallc-l. thb luukM it sMcomary t4> 
bav* a TCftleal oooductor ouimrataii to oat pole of tin- 

Hefon praewdiiie to <lcwrll>« the i««nlt« obtaiia»l 
anilor nriou couJitioon ty uhnuis of what we may 
•all lb* fwtica] wirv syatvm, i tliluk It <t«i)lra)>l« t<i 
brioiR bflbni tou man uboervaliuiiii and nwalu i Uavv 
ofatalMd whfi a nyiiUiiii uf Mxrdiau wava tele(TaiiIir, 
which wan th« lint with wlilch 1 wurfcad. aad iD Which 
parabolic rHIwtora am <uml to miitni) tiM prafiaflathia 
and lnt<>n>t(y th>- «(T><:U obuUnod whi-ii nmiiiaratiraljr 
(holi cUvtrle wavt-ii arv mnploywl tor sinnnhni/ \t in 
ordinary opticn. nu aUu In IneoptlMof • lui iruiiiafiMMlc 
OMillaliuiu, it b (Kib»iblv, a* baa bc«D bJiuwd by Bartl, 
lo reflect tlie waim rndiated fruiu the MciUator !■ ODS 
deOnite directlMi ooly. This can be dona, aa jtdb 
know, b]r mbm aoairaainit nOacion, liiiiilar Ip tlMaa 
Biad far prtiman, bat praferabJy, tor •aoasmtaal 
w i ii oi. iMdaar caliper or aloe, ia mmS ot lilmrMnal- 
or tUrm, Biotfit wbao verjr mtU iwitatofa of 
Uia Ritrtil or I^bMtcw type are Moplojnd, It l» telimUa 
to uw cyllDdrical parabotla rrfleouin, mm It to wtth n- 
■wMn Mwh aa I hare eihlbit iliait th* Mata to whitk 
I am alJinlinr Itara been c&rrted ant. Thaadraalacn 
oMaioabhi 1^ lhair w* ate obviaa^ 

Irtngiawhla ilaMla by mmm etikeMa «n*« ihmiwb 
m u m , tt* mvct Im«b btan aHmnd to ndiaie fai all 
almllniia. and woold affoot all milaUa mciTcn with- 
laAWrWD ladlim, whieb, of eoarm, it dcpnxlMit on 
Uw DMMr of the radiator or tnumnlltor and on tha 
fCBunlTKncaa of the reoanatnr or rwelrar. It In. how 
♦rrr, po«»lbl», by lowno of nyntonliitii! arraoicpinenbi. 
to prevent, to a mrtalii client. OHwaicea affe<-tlnK 
lii8trtiD>ei>t« or reoWvem lur wlil h they aie not In- 
teixled, aud tben-fi>r» lo spiral any nwetver bf aiterinu 
the Wave lifiiKth of the tniiiimiitt«r. Bf tiwaiis ol 
H'Uiwtoni it in iKMelblc tn pvuject the wavei to oue 
kluioHt parallrl brum which will not affect any reccin-r 
)tlitc4il out of iiM line rif propagation, whether thr said 
mfeivrr ia or la not in turn* or ityotony willi tti<i<M«riUii- 
lloo tmnnruittLtl. Thi» would VnabU* Ki>vi?ml (ort*>, or 
hilUt4]p«, or ixlandii tn rnnmiiiiilcati* with cju^h ottior 
withnot any fnar of tiMt i>n<iniy tAj>pint( or int^.rfi-niiff 
with the MUnahi. for If thf> fortjt arvt o«i fiiiiall h4*iiilit« 
1h«* tivaiii of ray* wnoUl poMk above the i^itinn* whirh 
ai(j£ht be oo«upi«Kl by tn« eiveruy. An llhixtrttl.tn of 
thn poa«tbiUty of direotliki; tbe«e waveH can \w i.hown 
t.»y the aetloD of the reiwlver. which 6ti thin rintf>* a 
t«?ll only when ti(e rmliiiior lu t ie r>'lli- tor :« .lir.»'if.l 
towarU It. Tbf?*' r»:^ullfi iirv luurli iwtrf tlmrk^^ in 
ao open npace ttu'iii in n UH-t'jr<- Ilu-urcr. tin' Miillh, 
lltit haUKiugv. etc. teud tu rclli-^^t tLiL' ra\ii in nil ilin-c 
liuna and may alter the n'7<ul(^- 

In eX|M!riliienta cjirrie*! out over n »iist. iiH-e of i}± 
Qilr«, 1 notictsi that <mly a v.-ry vn.iili niov<rpient of 
rhe f ran«aittin(j reflector wil^ viithrjt nr to i.top the 
Rlfiirtl* At th* n>ce^v^Il« eii.l win -li ci.ni.l tn* onlv ob 
taaned within a latltojent '»i f.-. t t.. iii. ri.ht or b it of 
vhat was believed to !>*■ rtn- i-fi.r. r of th« beam of 
rrOeoteKi n<diatiou». Ther»' » jl»t- Ji iikx-' iniporrnist 
'-itMt towtiii--h the rvOectoreystetii iH.HindM-ntn..', ti.ttm ly, 
lo <*ikabU- ^lJtt>« to be w&riieil t" l;if^nh..KH*.«. jiirlit 
ri.«Mc*la, or other tihiuc, not only of Mn ir pnitiiuirs ;>> 
'iMnfter. but alau of tlie direetiou froiu utii.-b tlir- ^.ini 
mic conn*!!. If we liuaffiue that A i% u liub[|]>.u-«- pn. 
vitlfil with a tmiiaiuitter of elrrSrir- ■■(■U'^l.inllv 
giving n. t^rin ot intenuitt4'iit i:npn'"-N .ir tin-In-?, atiil 
h a ^hip provided with a n'reivmi.' .^]jpariitii'. |:.l.ir<'!i to 
the focal line of a rwllwinr it ii (-Imn Dun "Inn the 
iw*lver U within rang* of 11. r •be In ll mil 

be run If only wlien the ril-'. ri-iij-i.t. i t.iwar.l the 
traitsmltter. and will ivot rinit wii. u iim r.'tl.vti r ik in.t 
ilireete<l inwiird It. If the rellK'tor I- to re- 

volve by L-lockuurfct or by han<l, it will tli..f-. r.ipe 
warning ouiy when oceui'iin^- » rf-ttiiiii HtiMnr i>r ibe 

rirele iu which it revolve- II i- rht-ti-foiv eiiMv for a 
fliip in a fo^ to luiike out <- ! Ii' r t >lirvi-[iiin <.if pninf. 
,4. whereby, by tiie cou% eiitinn.si inmibt-r of tiip^ or 
r\im^, ►•In- will Im» able to dlaeern i-iltn-r n .|iniK*enKi.< 
lr.,|nt tn Imj avoided or the pi»rt nr bArt>:>r fnr whii'b 
the ka «iH)oan>rilMt to ftaar. I have not up u> the 




Fra. 4. 



nbout two tllilea with relleelnni. but 1 tint nf n[iiiii.iti 
that lieTT.M«i elear !*piirt- it >«il] in- (^lliti- ptiN-ijifli- In -tb. 
Liin hill ittfiiclnry r>-<iill.< tit f.i- lt: ,n r -laiK i'r^. 
^^iwinnlly if the nlbvt.ir* lire r liyii'.-l;. ii ili' imy 
liltjJtT tli.vn tln>«- I Imve -.itetl. liy iti^'ini.H >>i Itie *.iin.- 
apparatn* elhlhiteii lietv. I liiive mil :-...ib-»; in ».Tk'n.il 
in#C ovtr i\ 4b>-ran."" •A "iU iiitl--*. wiM.nnt i.f rniiT>*.' M.i- 
u«* of tiny real "btw*'" lineH, wlnt-Ji were (ttt('|i«i*«'<l ti. 
tie etiaentlaJ fur any ditit/nn-e trrei-t-r than ii few feet 
It wae by ineaiia of reltectnh- I nbia:Deil the rt^iiltH 
<wer 1'4 luilM ueniiooed by Ur. Prececal (be Brjtlah 
imietatluu linatlllg af Mil 
tatcd mure liaaatoNM « 
»jrt.* iiyiitem. 

,\ pitn'inn lit .Mtlitl Rliv. Ule of Wlffl'l. an.I lUn.HiiT 
W lt«"itinu'fitnnth tbr ilijtftinee lietweeli fbnin In iii^' 
It^i iitlli-*, wen- «'n'i-teil .It tht-. >-»r(fsnnit^l? nf I;if4t sear, 
ifl 'inlet t*> te».t tlie pnnMn'ublllfy uf tile ^>-t. lii under 
lU tx>udltiuciit i>f Meuthcr. tunl uUv a^^nt^l all opp«ir- 

tuitjr ot pruyiiiK that '* wiivtcai tde|[n>|i4ay " «a> noi 



I'katai hotaevcr. dadi- 
muan, 4. e.. the vcrttaal 



a inyib tnii it W'ltisiinf retiliiy I I" ..mn' 'l."jiil> 

of t lie ti|W-«.lnl Oolidltli'lli* of I In sl.itl. n> -.ir.nJ.I l.i' nl 
interest Tile liii'lallallon .il \l iiii Hny i, iii Ih.. 
Nee<lle« Hotel, uliil (he Moiiroi'ttooniti »tatio>i ;wliieh 
liiLK lately lieen traoBfeTre«l to tlM* Haven Hot»*l, Pool*, 
thereby iliereaeltiK the diMtalii'e to iti inllee.i, wan :(t 
Madeira UoUite. H4nll]i t'lilT. At ea. b ^t;i'lnti a pole l'.^! 
fc*e( lii|i;h wait iif«si. wbieli Bilp)^ rl I 'l 'b-' .e riui eundui'- 
tiir, in^ually a ^IriiliiU^d ctilHliii't ir ■ ( 7, ijoi per wire 
ill»llUlte'd witli rubber and ta[>e A I't ilH'h ludueliiin 
roil 1* ureti at earh Mtatitm, worked by a battery i.'f IIIO 
Uliacb eell» •■ II " »iie. the enrrtot taktui by the roil 
bei us at 14 volta (rum 6 (u It ainperrfi. The ppark di«- 
charse takea plaee between two Miaall •.phere* aimnt t 
iDeh In dianicter, Ibit (onu of intcntiniiLer liavlnit bi-c-o 
found iDore nlmple and more effective than the 
Kiitfal oeeillntor I lind previously uaed. The leorib of 
tiie apark ib oilju-'ted luaiiuut 1 ueiiiiuiaiar. liiKbaliwt 
a iDwih ahurter ■.pork tbaa Iba coO aaa ulie, aUmra a 




9m. 

irnod manrln «««r lor anr imfnrtailly that miKiit b* 
eaiiKcd by the braafc. Ha oarc la arir taken to |>n]i«b 
the niiliereR, d d.. nt the niaoe wbaratlM»>|inrk iM-entw, a* 
the reonli* M'.m (b. ideilly belter with dull aplieren 
than with I'lilln'!"! nnet^ The flrat le<Cj< uerc lumle 
between the li-le of Wliibt and aitaaiiiar, the helu-ht t>f 
the tna»t on the Itotfit tieliiit alMMItlVfcei. Keadable 
nn-iiatu were oblaliml up to a dlnanoe uf !■! luilea 
fnim Aiiim Bay. lluriiiK the ooiin* of lbe>e e>|ien- 
meiiti< I huiI tbe pleasure of lite e<i«npuny atid aK.*iat' 
Hiiceof (*apt Kennedy, ILK , who wan ^'tKid etuiiiKh to 
ilruw a luiiti ahowiii( (be eouraa of Uia ateainnr- It haa 
aniwivntly been ihaniM tl»* waathar or varyinitcon- 
ditioiiji of at iima p hcffa ala ct rhilty may Interfere with or 
atop the xiinnila liananiitMd by ihiaay»teni, but expert 
cnerof an>r 14 laoolliaef annliniial evervduy nork hwi 
bKmitht ma to Iha flomloalon that there k rm kino of 
weather which eaa Stop or MTtoaoly Interfere with Ihr- 
u'lrtotiK' of ineb aa Innalbttoo. We hnve given dem 
nnKtn.t onn to aeTeral eutinrat at^otiiit*, who <iauie 
down ami wanteil a show, oft«n wbail «• dM Dot en- 
(K-ct tbeiu. but iMi no oceaitoa liava theylMBd any 
diffleulty 111 the work of tmnatultttalK aM McaMllR 
Uley^a|te:« lletween tbe two atatton^ 

lu Se|ilctuber of lajft year. In eouacquenca of the ex- 
piration uf our letUKi at Madeira Uoose, BoormHnoatb, 
we tnuuferred that etation, aa I have aald. to the 
llnwB Hotel. Poole. Uwreby luereaalnit Ibe diatanoe to 
I't nillcc Kkpcflmettta and teat* aiw canted oait daily 

taa two atatloi "' ' ' 
ratoa haTinc allowed na 
at earb end. 

traiMDitlod throaith the 



lietwecn tfaa two atatlona. the iupimrainant lo aopa- 
allowed na to rodnec tha Iwight to 81 Act 
An aTarane of fully 1,0M woidi aw dalty 



ether aaieh way. Id Im 

, - . "I o« , 

at Aloio Bay, luid be waa kind Mooagh to eiprca I 



aprlniror laat year Ijord KelHn iiupeetad oar atltllHI 
• - Mhlm- 



aod 
royally 



aeir aa hlKbly (ilaafcd wttb what be «aw. He ttnK 
rral tvleiinflM to Mi MMldi, liMludlnic Mr. Preeee 

lilr OeoTfr Buheir aad Imlited on payloc li. ray , 

OB caah iMHtatk wtofelac la thli vm lo iliow tali anm- 
alailM anSMiiMtEM Mifl 1^ 
ihak at far eemanwlal naa. fbafaBawvanjaira* 
axparinwota ditMlad toward atfll naitter rednclug the 
iMtatat aaaMaary IBraglVMi diatanaa, and aJao a good 
dailoB •yntaoie agr^aaa. In Un «f la«t year Lloyda 
dolivd to bare an UtartMiton maaibility of aiit- 
nallliff bftWMO H a l l y akl M a aiw BaiMb laland, in the 
north of Inilaiid. Hyaaanali, Ifr. KampaDd (be 
Inte Mr t^lanvtllr.lBibJIed tbe inatranMatf at Bally- 

I anile till I at KathllB Iduid. Tbe dWaam b«twe«n 
the !»o ixMltiona I* TKaiilea, of wbloh aboat 4 are 
overland and the remainder scroaa (he bm, a bigli ellff 
aleu inler^eiilng between tbe two |>u«itiunH. At Bally- 
ciutle a iKiIe 70 feel higli waa a«ed lu »up|M>rt the wire, 
anti at Riithlin a vertical ccmdaetxir waa Hupportet! by 
tlHi lifthtlkoiiac HQ feet hif;h. Bignalins waa found 
nuite poeaihle between the two polnta, but It waa 
thought dealralile tn brins tha heVht of the pole at 
Ballycastle to IW) feet, aa the proilmltyof the Hitbt 
liouMt (o the wire a( Ratbllo seemed (o dimlnleh tlie 
elTeedvennw of that station. At Radiliii we found that 
(lie lifrbtbou^ kee^M-ra were nut lou^ In leiirnfQir haw 
lo work the iuatraiuetlta, arel. after tbe fikI luteidenl 
which lia|>pcuetl to tiotir Mr ,i:n, : ic, I ,:it inatalla- 
tion waa worke<l by tnein iiU i.i-, t ::i ri* h. it no expert 
on the inland at the tine- Fnlluwut.,' ti.i., itj .Inly we 
■..ere r, i | in-t-lt^l by ii Dniillii liiipt f Ttn* It., ily V'spn-K*. 
tn ri !>»ifr frriin tbe bi.tli t-t-n. the n tuiltn .,n<l Ini'iiU nthof 
til'' KiniT-tt'tin Uecti't s. I:i nnler In ,ln till* we rrv.*t,il 

II Itvii'l ^it.tl n, by the klnil |"'rml-l<>n ■ f the h.<irl.>r 
nni-lerut K itik'ftnwii. In In.. ^tr.MiliiN. vibeteii ;.M'b' 111! 
ft-.-l iiiitti w;iti pltn-eil. .\ Htetimer, Itie Pi) toe Hultl- 
^e^• " w.n* rhtirter>*d I" follow the raeillir yaclita. the 
iiiiilrtitiK'ntt iM-tiit,' pl;n',-<i in the cabin. The helKlit <if 
t be vert ii'iil wire iLttuiliable bv the inaat waa 75 feet . .\ 
tel.jihi.ni' IV, I • tUril from our Land atation at Kini.-- !■ i :. 
tti Tbv Kx [irev. uflice in Dublin, anil a* the in. r.'t-. -. 
eiuin- (rntii tile »hip they were telephonixl tn li.iltnn, 
jinil p.iblj»hei] in *ilccee<lintr i-'litli.i.t. nf tin- ,'Vetiiii,; 
piil-'i-^ Tbe relative poalti ina nf tiie snri.jnii y'l- biH 
weri< thui. wlrele«*ly ^iKOaleil wlnl.. tin. rtu-e* i*er>- in 
pniirret«< Mrtmetimee over a di-ii'ii'-'' of ten milee. and 
were punllahed loiiif before the > puMh bad returned tu 
harbor Dtirluir (he aeveral •bo't tlie i4y.<tem w-ii« In 

between the tuar and ttn- liiti'l ..liitn.n over TOO 



ueiwuee were seiil and receivi-l. le 
n't>'iite.l. t1titr> iiiK loiiRer di-'liini t 
witli .1 lii'tulil »t SO fe.-t on lli.- 
iii'it.'bl Jir. jilri-tidy atatr<l on lanil. 



11'- n-^]inr.t];.- tn Ijr 
^ it uii. f..vi[tid that 
ibip .mil the Nime 
it u-iiv [X liable to 



..'.-. tt 11 'lay. 1 luiil (be pteiisnre of (ba e(MU|Miny of Prof, 
<• V FituFmhi, of Trinity Collriea, DabUit, oBtba 
hbip. eho, a> would be expeoMd. Iwui • very nicat 
loiereet In the proeeetliutTK. 

Iiuiiie<l lately after ILuinliliiir at Kinirntowu I hail tbe 
honor of l>eiti)r a»keil In iuatall wm-lcMi teleffmpli eolO- 
iuuiiica( on ta-t weeii the riivai yacht "Ot-home" and 
Oaburne tlouai', Ul» of Wifrht, in order that her 
Majejty luitfht '-^iiuinunicate witb H. R H- the Prince 
of Walea, troin Oaboma Uovee, to the royal vaelit in 
Coweo Bay, and dartilK tba Mp- lii> lloyal HiRliiiew 
frrqiiently took. Tbe •Ofking u< (Ida inataJlation waa 
a very pleaaaat etpcrlCMa for me, and It aSurtli-d, al»'. 
an upinirtuiiltyof laoM tharouvblr attHtTlns the effi H 
uf interveiilnft bflhk ta IhlainatalUikni'iaductloneDtla 
capable of frivinir a 1t> inch (park were oaed at botll 
ilationK. The height of the poke tap|>ortUlK the TCfll> 
eol coaditctnr waa liai Iee4 at Oabonw Uuoae. On Ibe 
royal yaeht " Otibiirue " the ta|> of our oondaebir waa 
auapeiHleti tu the iiiafaanuul ai a ho^tbt of 88 (eel from 
tbe deek, the eonduetar baitiii tary n«ar one ol the 
fanuehv and lu tlie nrmimtty ofaRmtnanlmrafwIre 
Tlw vertical coodnctor oonalmal of a t/M 



atraodcd wira at raoh atatloB. 



tbr Naial yaeht 



BMMMad in Co«wBiiyataiHa4WMe o( iXaillaefMa 
OriMMnaHMiae, tkettMi pedHoM aot belM In riKktot 
radi otber. tbe hllla bebtail Bart Osmi MarantaR 



Thii elreuiuatance would hare ratdercd dlieat 
iiiK betwi-rn the two piMltloiia Imimaalbla 
uuy lhu(, aeiuaphure, or helio*rapa ayaleM. 
aoa nnlatemipted cotamanieathin waa otalnlained bo> 
twacn the nyal yacht and Oabome Mouae dahOK the 
K dayi tbe ayatem waa in nar. no bitch wbatarar 
oreornnv, Ofi« hundred and fifty iiiaM«4re« ware aeot, 
tHna rhliHIy prlrate eominunlcatloDa between Ibe 
Qneen and the Prince. Many of ibeee meatacea eoa- 
tallied over 130 word*, and (lie averaire •pe< d of tratM' 
mltetou waaabnot 19 wonl., iwr uinuie By kind per> 
uliriaB 0( tbe Prince of Wa)e« 1 will now read to yon 
aoma at Iba ie k|n« m» which paoacd between (be loyai 
yaehtand QnkaeBa Hou»r : 

Aoffti't 4. 
Fiion Dii- Fniri' to Mia J*MKtj Krin. 
H. R. H, tbe Prince of Wah'K liae paaaed auulber e«- 
Btallt, and it in very icumI tiiltUa and bealLh. 
laa laaet eaUafactory. 



Au;^t»t 5. 
Fmm Dit FalPP ix> Sib Jamki> Rkip 
H R. H. the rriitee of Wale* ha> |iiu«*.»4l am itiet i x- 
celli-n( titiriit iind tiic knee ia in ^iMal comlitliMi. 

Tlic fullnwliii; t, leirrani waa a*'nt durliic a rruiae. and 
while the royal yacht waa under way, ai you will aee 
frnin the context : 

Auirual 10. 

PaoM H. B. U. THK PatxcR op Walks to DtKE op 

CoXKACIIHT. 

Will bo very pleaactl to uh* you on lioanl aijy time 
lhi« aftamoon when the '^Oaboroe** returirt. 

Thia t«4e«rniii waa aent when the racbt waa off Beni- 
brUiie^ at u iliMianee uf iilx>ut eeveii or el«tht mitea from 
O'tjorne. 1)11 A'lji.-I l."b th.' -(J-Umi.'- -ti'.unid to 
(he Needlea. iiiid enminuiilcation uai kept up with 
Osborne Hout« until off Kewlun Bay, a dialance of 
aeven mllea. the (wo poaitiuna beine completely 
acrceued from eacho(her <even (othcteipaof tlietoaelel 
bytbeblUa lyintr between. At tbr aanir poaitiiia we 
laaod It quite pmaible to a)>enk with our ktatl<ia at 
Alan Bay. althoiiuh Ueadon Hill. Ooldcii Hill, and 
over Ave milrn of land lay direetly lictwevn. The poat- 
tlona were l iitht and a halt inllea anart. Headnn HIU 
waa 4A feet higher than the lop of oor conductor at 
Alaa Bay atation. and XI4 feel biRber than the retth 
«J wire oo the "Othorne." Tbe yaebl on tha aaan 
trip proceeded till about three mllea pact tba Mc(dle^ 
eoiBiDnnioailou haTlna been malutalued durinw the 
Anotharilay, wbaa i did aot ' 



whole trip. Anothar Bay, wbaa idM aot happen to 
be on board, the niabt went aa a ernlae ronnd Ben- 
andown 



brUhte and San 



eit, eoaninalealiaaa bataff umia- 



taiacd with Oibome Huuae, altlMmRh Bwretlwa ajllbk 
milea of Und laybetwcenlhc two poeMenek Tbe Mm* 
of Walea and ntber niembcT* of tha rqyal lamHy. 
the Duke of Turk, made mneb ae» of tbaegratea, and 
•xpreeaed ttaenwelirea aa biRhly eatiided witb It! pia»- 
tlcablUty. I cottatder them reaiilta rather iDtereetlaA 
a« doobta hatte been eiprvued by aoine aa to wbetbcr 
It would be poealble by" tbta ayalein to telrgraph «twr 
looitatrelebeaoriaBiL BeealleaefiaaabltteTCiaaliaab- 
taioed nenrSpeila byaMeinar tba liaBaM anty, tM> 

iufr fuy >y>tem. 

In DcrM'tnlKT <if la»t rear my rvinifiany thtioifbt B 



I 



Pie. i. 



rtt^iuiuunirntci up to u iliNtittM'i,^ ot 'i^ iuile«i, nud It lb 
worthy "f ni>t*» in thin cn^ tlmt X\\v t*nrvAture of tbe 
vntyh jiit*'Tv».twii wry c<Hi^UJ«'riiljly ot such ailbitauve 
b«twven the i«v potltion^ Ob oo* OMMkM, on ft to* 



Ji'tlraMe to demriri>i'r.iit ttuit rh" svst* ii> w t- 
jirartit'Hl j*\all»*il'' r i i.jiIiI:m_- ff^'u"''!' F'I »<■ '-\m%- 

I3UI.:i-;»rii.,i tu I'- .-luhlj!-l|»*:l ;iti.I I i:iinT„ir|. <; I ,.■[ vs Ii 

:irfilplii|"- iiiiii Ml-' 'hiiri-. Tin", ii- >fii;ir-;' iir.i>i.il.h 
nwiirt*. U II i]i:ilter i>i iiitK'h iinii'Tl iiii '-. it-" -I'li-r 
►.vslfiij!* trU'il s*i fiir Imvi- ftille*]. iimi 'Ii-' ■iililt"'. 'a 
uliii.-'h •■:(:nr :liriN' i>r Umr nhipf iirt- • i ki. t iiijci t ti:i- 
iM'ftt il, iiTt^ I II ■.^ilIl^;1y I'xj^onfciv r. uthl r- (juin si-ituiI 
tiM>: f I I ,■ - .1 : : \ t^U iiu'* u-hit-h an- t rn.ihli-^i ■liii t-i tniuii 
lai 1. li 1 1 1 1 1 ;f I 'T'-'ik Lii i^ronii'-, 

Tht; ofll-i'ilt- .if Triii:t> ll<!-»i--«' oflt rt^-^l tir thf '?ittK»r 
tunity «)! li itKiti-^nit in;: (o (tieui tin- utility of tht- 
Byiitriti iN't AiTn (ht> ^- utli PnrL'luiiii LiirhttmiiNt^ iiinl 
nno of ihv ft-lltiwiiij^ li.'lil vcum-l*, ^u. t\ "<Jiill," thi* 
•■fUwith OfXKlTxin." «ii(l (II. ■ Kii-i fJi.i lujii.*' We 
nAlun«1ly rh<»-t' thf .ir.r fiirHift [-.v,)— tbe- " Kll^l 
Oiwxlwiri wbli lj is ;ii-'t I J i-hJi* iroua the S^Mitli 
FoTvlaiHj Lljchfli u-f 'I'ti'- 'ijiiwriitii* wa< tftkrn nn 
board lu an oi« u Imiit, una f.nKitl ii|> in cm- aJti-r 
Tb« Imialtfttivii tUrttrU wi/jiUi*K t^via (-bu wrjr 



1M54 



SClENnHO AHEBIOAN SUPPLEMENT, Ita 



AnuL It 18Ml 



Int wJtbom Uw lUirlitMl difllenUy. Tlw mtem bM 
•ootJniMd tb warit aduiiimbljr thnmicb all Um MunM, 
durintr thb yw hairt* bwn n-inarluiblB for tbvir 

CP uikI IN^Vl^ritjr. 

Ob one ocmiHon. iJuring • bi^ in .Titnaiiry, a 
VlfJ biavy »triii*k tht> Khip, ritrrviii,^^ {t*rt of D«r 
bvlMMkii nwiiy- The rt>iH>rt of Tl)i> iiii*Unp wuft 
itly tt?lejjrikplie«l to the- (.uiM-nnt* i^ilt-n: nf t rinity 

k Witb all ilfTailw ihe diilHiiirt' "iiHtrtiti»«(|. The 

height of tlitf «tr(' uit Unif \ the ^Llip fn-t. lti.< niMC 

belDfr lor 00 nf it^ a'!!;.'!]! uf Lf^ !> Uud lIlL- r**- 

mHfndf r (»f wckmI Tlu- a- r.ai .On- h !et •.Itm u niuuiltc 
a fH'^'tit riutn)>cr<if iiti'titi i^rav* ati>-l i'tmiiu^ wtiicU du 
not lipr^ 

frail 



nf t!.. 



,,rk , 
ll|.-nii« ■>f li 

tH-.r;i 1... 

Ui':'i:ii i> r-^ . . ' 
aJttJ rv^:*L'i','- 
owitii.' 1" tj 
Biiilur ai t hi- 
till' 



hnvo luiv il.rr-uit':iral t-ffi-pt uu th«r 
'itfii'iU. Thi- .ovrrniiirMtM An* plai'tvl {ii 
nii'l rill- litTtal rtlr. .inm?* ihnniifh th«t 
t .1 '.kshtfhr fniiii wltu'h it i> iii>iiUt('»i bv 
tiihl.f-r |.i|H' ,\h u-uuJ. a HI Ineh r**il 
I f>v K t'lt'lcry nf ,iry r^^-lk itw eurretit 
I'h tl r.- ■* :tiut"'rffi I ( volt*. Various 
k C'-^ l-'iiruLHl ill tw<> ijav* \u>w U» wmiiI 
iui.l ill fii t li ; :■ mil I lu- sf itiiiti. iind 
- 11- i.st.\:it Dti I) ■itnl ii'ii lit-iiiji zi.-* iTiwKl n 
I.-t^■ll:l^■l.1J^ l.iivi* pr >v.-<i tn b.- in-.irJy nil 
1 iliirui^: V. rv li-'i i -.n'littii r nr.- >--iit *-iit 
n-T-i'ivril byt!u -t' MM'ti uli n pn vi iiiv tn our vit-.r rn 
thr -ln|i_ ItHi) pfiitKihl y Ht-jiri'i'ly ln-^inl -if w iff rwi, 
1. I. K'f^M'l' V. tin.l rv •■i-rr.-iiiilv uri.ii'(| ).«rii - ^ .i Ith > \ .-n 
tri.. r.i iiiii.-iit- Mf fU'.-tru-.rv' Ir i-fi ,nrk il - - that 
v,ir>:,-^. t*-3t.K'n»i.li>, wlil-l. iM-ci. , .1 -i.|-r-.l l.v 

Hiiiilt* n- nilln'P iin--<'rt;<i i. nr t\ii\X xuii^Ut nurk h im diiy 
iiiii] iii't Itu* ikt'Xt, lm-> pn-ve.! in iIiIh i.. lunrt' 

rebiiliiL'. fVtMi uuUt*c tiucli uiifiivurdblr* i^xii] iCtaiL«. 
ibati the uriliiury tani) winsii, vrrv luuny of wliii'li 
W4*r«! brcikcn <lowci in the ilnniitt 4'f la>r mnnth. Tlu» 
inAtruniiMtts nt thi^ Snqth FoTpliknd Li|;htboitM' nro 
Kifiiil-if In rliii'..- n^»'<t Mii tbe tlilpk bnt v*-' rnritt*ui- 
pl^to iiMiktrii: n.iiii,. t ,;i*r tl»»-t»n<* te«i» fr-ni t^i.- Sntith 
F«>rt liii"I t». Til." <>»Mi^t -if Kfftttci*. ih** he-iirbt -if ilu' 
In tini' ii i:r-:\UT tfi;tt> rtoiitt) b». iir'4><>^trv for th'' tiirfit- 
nlilpin«i.,i iti..t( \Vf foitttil tbilt '*! ft^t '»f lifiirbt In 
r|Ui(<' ".iifll * - 'ir r .r n(i, .-tkinif in lb'- but I mu of 

<i|>inU>tt tbiir rliH h-u'hi iivitiln><U' on tbc vhip iiiitl on 
ftij>tre wo<i.<] V- III ••\i'n if tin* tiidtaiJi-f l>> whirli 
nM'Ft>>airiv b.t'l b«- ^<•r)t wen.' luurv tlnin ilnubU* wliut 
it i-Hjit prcM-til, Sorvii-e QMitMMew an* i orifdaiit ly piun 
in^ b('i«i'cii thf fthip and the* li^ilhMiLt*'. anil ihti 
ulil4-iaJii of Trinity il>*u«e have bc«tD fcool rnciuffh to 
giv* upnMiion uf tbpir rnrire yHt1*f«rt>on with th« 
rveoll oir tlito Inrtallarlnn- Thr> mm on bnnri wn<l 
nmiwfoqe ipwuee ahoow dinlv ■> i thetrown prtvuto 
affair^: and thboatanllrttriHiH to timk^^tlkeir IftoUtMl 
life leM IrluoiiM. 

Ur cxinpaDT Itu tieen unxioiis for anuw time to 
v»tHbJi-l) wlr«*liw« CMUifuun{catii«n between Boffliuul 
atul Fntuoe atf^ruiui ih« Channe). in ot\Wr that onr 
nrtehbuni iniabl aleo have an opportaai^ 
itnr tmaitffm Jh» ^angWatbthty ot tbe 
hMl Ibv ^foniMd oSeW aoaeeAt of the Fkwieh 



an? 



lik«w bwa brMgcd onr n ebnimnnlaubiir with war 
VHmIh, nlthMUlli 10 mil'* havr ImMi hmnd qaita 
MlBlelMit fw the oidioiiry drat iv<|DimDrnl* CNbor 
iDMtiillatiant iirt n<»w nmii'iiipliititd in tht» cmtntrj for 
ciiuiiMprcial nnd luilitery porpoMw, nmJ I niu amftileni 
th It In a Irw noiilbii nhiiv luoro wIivIm Ictanaph 
•tathiB* wUl be MtablWifd botli here and •bnwd. 



In Oar AautMv Plutagnak for Vmwnktr Dr. Wal- 

VtT Hoirinaiin IntnHliicm UM aubjeet of •tmwwoonle 
pho«i|traphs of cl<ia<l form*, l<y mnarklnrt thut tiiI- 
Hawuf work baa both MlcntiltD aiid atttottv lh>'rr>t 
OUviuusly. In orxlff to obTufn Bt*>n*4MCTtpio n^iii-f-vttiiii 

tioiU of cImuO". till? Hr-lUir.ntHUl it(!h<^ IHhIi-Um** UiUStl 

bs Tcry c>iiisiilt*ralilf — from .>< lu iin't*r». u^- 

fionlidg |4> the ht'ttfttt itf :1m- <Mii-.uU - am) r>)..v i< )U«]y 
|«o ■•parmta caiupriv iiri- nM|inr<-.:- Tin- m:i.;>Ii'-<c wav 
llfor tlw Iwo p«rM»nv m . ^.h-l''- ti- h^t^t ttr 
oilwrwlne a» to which i.i .-i nui- i» i.i ,-. ri:(irwl 
on tlie foi'OnllIB »«<^-i'- ill! 1 Ini . >|ii..iir.'' tif h.' niui|t> 
•liiuulluiHviuly by mi-n.-ii l.< nm-i i ■ ■•r in- h^.n.!,, : »!- 
Ihoutcli In Miuw ciui***. v^.'i'Ti iii.'nMir>'iii."itH m( 

rXmel bellCllt uf tlie L'lul](l>4 i- ll.'-ir-ml tII.W -i^ (NUIVi'U 

iMil to f*ff«rl a ■huultitiii'^iu^ rtiyi-«M rt- I .\ n. ..-Us-trjp ili- 
vicr for rt*lifa«in;; thi- *hiit ti-rs , in. h.-»>. tx-cfi 
tiMf U5ilal inf*-li'i.l iiiuuiijc ].liiit.» iii. r.'i.riili.L'l^f- .sti'irr 

«»X|il>»lirt^ Ur*t III •^.\iy. s\>^ rln 1:> •■ !||M-I;in>"i innvr 

nllickly, but II s.'il.iw -t:r>M'ii i- t;i'fi--i-al!y lii-hir.ibU'. 
Tll« MlUlinr i'>illirii.'ntH oil Itu* U'liill)' nf 'rii.itil fii-m- 
wliwi iH»-ii >.l.'r-i.-.-.ii.i' .>llv ; h-il hi- Hiim^-liou Hull 
Hl»TVH».|.1i(iii- .K> ■t;i'lj;i] h.' IliM-.j In llll]il»ca|l« «lem>- 

l^iiii- t> L-tTiii II V <'l>>'» I" >>!<- 1 liji-ctiiiri oltnwinrBBy, 
j*H Hif iky WMiiM ^hltw uiori* ^:<Tt'ii><'<<»ptB a(" " 
tti« <>urn»|iuudiDg ijutaao* In tlw lanilwapiL 



An •sehaoK* nntcn ihiit thf prewfit ynirniariu Ih* 
ct-iiliHuiry of till' ilwov.'i y nl liirft l^iol ausar, mhich woa 
anoouncrcl by Krniii K»rl Arliai^l. thr ilirrrlor nf »h« 
i>raaaiaii_Arabl«Miy. to Kml«rkk Williniii II.. nn Jaim- 
ary It. ITIW. Kiitvii»ivf>i*xperjinf>«it« uvr^ tiitMi«*(ltiit»'lv 
nnlvml by ilir kiu«. It ia aakl t lat 9n.MWi|iiiI.'r. wrn< 
offpiwl by tlw pmurkKm nf lhi> HI0ir |ilantiiiMiii- ia 
tiMf Wisl Imlwa fur tlw au|>iitwMion of lh» UlM'iivi-ry. 

At Uwt tlua tfaa oatput of iiinr aBMintad lu oohr 
HMMtawAjmr. 
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■ trir-'lirv rvrfa*! 



aneBwimMi III llMckMlcvul ■ ca«Mr. Il 

■iM, ternnMtliMi thai mm mahlm him It^amml 
i.u xt thp iiiir' It f umuhM amuMiitiM for b>4i 



wiwt ttw PrtM «v« «l "UmfntaMUl ScttM*." 

- VI' ir t>kti>a hm» n«l»A»ml a rAi* 

r*»v ■■< CAtM^lNK'Klal fakridv" 

— Kirriinf f^^rf. 

"TttK l^>.k u> *mM »r TutT inrtk-AJ 
f ti»r<»< tr«. n'xl »• Anwnilta- luni 

III Htwl MXilil tall )■• fiul III It* !••*<•-> • 
fWKl lit VktiMblti taj<tnull< ■(>-"- larcinc 
Apr- 

"Tlie «>irt Iwftr* Ibe alantti a 
wiil«rwl)wi«r«iMtii)lblii« bul «U(i tvr- 
lAlnty iir A*iti>)ii ■lid riMll. Am) tif ■ 
l^wl*r« aho latpMtA MtMtilDr titf^»rm»- 
LMi III ail Nliraeli** ant *a*.Ht*>lii< 

--|tah<aaUk«r'»«a*lm>M,ri H|.-.r' 

-Tbvl*«>k wouMlwarti'X'l l»<i < 

hitllilar f>ft." Mm9lmi*r*ma and Mi^tnt 
jMAm^L 

Mr ThomA* A- tUlttm net*: "Tba 
■■m<-Ora1 'limrnrlr* of 'hi* i«r*ti>at mp 

l<.irAi>ii. 1 1- -l>nrtM«a . f 1 .ti-wn)4IVo 

nz.iti. r m. -. 11. (.ir-i> :rt«-l-iii ir>tia 
.. ti III- . . fii'. w ..f» H ta 

III iiiiK 1 • i.i-t I r '<> 1111 "liiiT wiif* 

•IwmatiiLAr) f«}*i<i .>l «tii<-b I Ntu a^art.* ^ „ _ _^ . . 
«f no wof >tjMMt la 1 iliB Mm» Mw ** p««ubtf m stflaMdM- MMiiin>!m 
— " " MMmati ma!k 




n»UW,4. HtMm, at i'mm^Ofminn. Mwa.. wniM: 



I Mm 



Send Mr muflra««e Orcutor and TaMt af fietlltl 



THE SCIENTIRC AMetCICAN 

CVGUIPEDM If RBIErrS, MTIES iii fllEIIIES 



•CAN I 

Price Si in cloth I $6 in ibttp : $6.50 in hiU mnnua : P«lpild 



haa nnly bnm rarrlVMl Ihia tiTviilnK. 
thla r^'iniiiiinlratiim w^ntM liave biaen 
hmu acu. Th« Dnrlthni-i 1v thr >tati<Mw 

J irttnaitt* at B)iiah>atiina aiid Jlatak^a^^ 

dIttaiMi* Iwtwcan ttaau brtDC ts mllaa I im-iar 
■MM poittlMia to Calal* and Uinrer, a* tta« latltr am 
•MjraeiwnMtad bradlmuiM pt aboot W wllea, irlikli 
jC«air ilMiltjr laain tbaa «• dolD|c mrjr day at 
<M* aMT Alatn Bky. aoil m tnd tbai dialani* ao 
■My.'va «NMld Batimily prrter rmtbar icits to Iw 
■mifainuialiAtaalardlHaaMi. W« did aak f or p«i^ 
Bbaioa to t«Mt • *(Mioa at Gbarboinjr, tht «Sf*»- 
ipnidiiw ataliaB ta taa ■( iba M» of Wibli bat Um 
Pmnc-h aatborlflM atalad Kant IMy wnadBlWr. w !• 
batraouralAttoD jn tUataaantfrtoadiMgtMrpaltloD^ 
OA ihtf Boftti oonil* 

■rantWA bM ,bcMi in aaa In tiir Italian nary fur 
■MM tiiaa A'jMT. IMI I am Mir at lihertr to man* 
'rtaUa af what to domtbCn^ .Vafbiwlnjiaih ' 



I , . I -m, rk . 

■-kD'tvi (t<iii|>iiAJi<-i< -I iiH'wawi aaa- 

tul IIm-mh* uid IUpll«a atVBB m 

1 1>«> NiiM* «ad Uwftaa III MfM#ia»- 
•viiu t» aubliibHl In tkt fbiait. 
tirM AHMH-AW ilMrliic ibr |wl 
tfry t»ie*lliiv«<.*h nianr raJ- 

naf-o aiiit ln:|>inAiii «il>1i1 r 'la. 

0«rr f M r I * r lh«>u*aae 
•xlatrt^l n.^-ii'la ar.- t <r. 11.^ |«J ; , 
na-arl)a w%«ry traf.^li <•( Uir tHtal 
an* ba-iw r*|ir»»«t*il It u hy far 
lliriU'M raarlia|«* (■•laMif mIT 

lk« blitU «¥rt plAiW bHiir* Iba 
»UbMr. 

SMft fiiMT i» tt-waMia^ aa 

I ,.^,,i„ t i.f 1 ,.. »'l orat^ 

1 1[ al ■ i|»ri.i . I it^ a.hU«M rhw»- 
■ •f lhf< 
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triAiAl tit ibH hwtim <«na 

tanff AJ't i't<i> ><•••' Oiiio " > um-h' bava 
twwin i<! nikt * <m»*> ritriii*lii<l >>> ilif 
dirwatvura lk-ii.-»iTf-i viiiif .-I rlH- MimI 

inifiriAiii iri.a. ..f lii.i.*ft M Iiri. Miuilrr 
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1pii«ka lta>*>« iiiaalo Kwv -aal rr». 
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crapbuiA. all <*fmm In f»f'A»taai># of Aii#fl- 
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' — Taaa ul patfulmiatf mv 
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Thr aiH-li.to A^r-itnl i.t |1tMl*«r«pti|i' |N. 
v^f|<itf* la vrfjf •.'•vtititrta. itiriaclbaniaAb' 
i-l <■! Miuduniuf aalimltbliMi *-'-*- - 
rrapte- Tbam***- * ' — 
inf murine iMitti' 

Ull thw fl(aiK'«*t. Iba dnMMalMfmub. liin 




a aAtitnltbliMi trUM aliiri' 

•i»«rai>bA HawMbaeii il 

laii tnw vi(a^«*t. Iba cInwalMawah. Ihit mmr^/\^r\ Er^iTma* 

tnyl.-a.-oiw. An.l lb* laal.tmpb b^M fallr ■tCOND KDITION 
rtf^.riu.,) A^i.l (ll.i.rr.t.,r TrbBw^t^. NOW READY. 
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«ba> t* IB any war 1niartatf«l in Mabpr art«n>>a 
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THB PKRIAR DAM. 

This creat irriirntmn work of t)iP (Tovftmiitiint of 
lihlla Utw now bera Ui opiimt inti nlxHit two y^rn, nud 
Miiiit* of ils IxueRcent rv%a\t» ctui Im> M«n. 

The illuitmtioii iihowit thi> grv^t iImiii In the iiiouii- 
tiiiiitnu rrciun of Traviinrorp, «ii<l ih«* Ittkv furiii***] by 
(he (laiiiiiiioff of the Ptrlur Klv*'r. whereby a iiU*iu]'v 
How of wat4»r u Cikriml »«ck eiwtwaril into the anil 
iriAhiH of tho Matlum ili'itrlcl. mil] irriKnttun providtHl 
lur 150.000 arret* of land. 

A» tlio b«>tl of the river is Huhit rock, th<Tw i« no 
aodifrirrDiind fouudutiuu, aud theUain l» actually 17H 
fo^t abore the lowntt vntcr l4>Trl. U» IvustU nt lh« 



TlHi diKtrikMitlnn workM. a* oHifjrially plaiirietl. in- 
Huili^ II iiuiiii rhaiinel Tti mileH lutti;. twrlve braneh 
chaniHtU oxt«>iuhnie IKI iiiile**. anil 103 iuile« of mhior 
di»lnl>iiTAr|44*>. Th*' iiialii ehiiiiiiel in plaiiiml to rarrr 
In It* rtrf-t reach l.^iOO cubUi feet |m.t mh^oikI with a 
depth or tt fwt. Mild M> on in diuiinishin}; qtiantiTipn 
untti the twelfth reaoh. where il rjirrie* "Sf^ cuhw iv^*t 
iK-r Heeuiid. One ratltYiad brjd(r«> and twp]vi» road 
urMl^ell erutui the main chiinnrl, and thirt4»^n rviiuS ttiii- 
nelii rniN) the ItraiH'h rhaiiiiidii. Tht* Miiiall dHtrl- 
bulariea are Im-uik eoDtiniuilIy i>xt4*niletl ftiul ii«w onc^ 
load?, K> Ihnt thit diKtrthiition of wat^r U neater than 
at llmt plaiine<l. 

It wju hoiMiil ih»t In the t«nth year ftft«r fwuipletion 



The irijveriitiieiil afx-nl iiu equirnlerit of nearly 
f.1. 000.000 on the nritriiinl Wdrlct. itad rxpe«-tit to nH*nap 
itself fniiu the iurmi^e iu revruues. hut uiii'th^r (t hoc- 
eri'dK or not. thU euterpriM* will uIwavm mlound to iCa 
creilil in the iiu*f.tiuuilile blrwtiiipi it lian broiislit to 
thi» part of its doiiuiiu. J. S. CllA9iI»LKM. 

Madura, Bmitb liuli*. 



Til* abaanca of dr»ckln|r aiceuiuinodation or nnr Mirt 
In the iMi^rt of Karveluna him at lenirth Inl to the d»> 
rfHtoii of the liurltor iKinn) to arfvpl th« t4>culiir of 
Metfhrx. Clark & Stnutllh'Id. Wcslminster, for inMjilUnK 
ufie of their iwiletiC de|KH<itiiig docka, the ihick %<» U> 




PKItlAR niVKK i>AM 1> IHt: ilAI>LKA iHSTKlCT. liVOlA. 



to|> b 1,300 feet, ittf width nt the boltoin feet and 
at the tup 13 feel, with h juiraiK't 4 feet hiKh aiul 4 
lert thick. It eoutuiiiii A.lHMt.000 rubic feel uf niaitiiiir>'. 

Tha lake eaiued by tliruwiuir biirk tlu' wnters of tl'ie 
rirrr. iumI the iuonntAln4>us charnetfr of th«i reKiott 
nmiul alfout, iniiy aUo Ih% »v*n. Tli** Inki^ area im 14 
M)(iarw iiille*. Hit iiiIIim hark to the left. 4ut wt> liM»k ut 
the pketnre. tK the tunnH thriitiirh which the w.-%ter 1h 
CHrrivil Into the plaln« of Mndnra, The umiliiiinn 
«let>th of the lake »t the diidi in 174 feet. The oiilllow 
tbmuKli the tuuikel h 1.000 cubic feet |>er neci^iud. 

The tunnel u 5.700 feel in lenplh and 19 in bn-adth 
bv 7^ ill Iwieht. l^*ndiriff fnjui tlH> tunnel is nboul a 
luile in all of ofken riM*k cutting; feet wide, from 30 
feet defith to nt^thiiiff. 

From this ciittinfc tliA water ix ennveye<l by the b4'>d 
of a ftnyUI MrenMi 46 inlh'*> to Itn Jiinctloii wirl't iIm* rhM 
rIver fif tl»e Madurii district. Ihenee 441 ndleti furtlkef 
duwu that river to the dkatrlbulluti wurkn. 



the arm irritcatMl hy tho workH would Aitiount to 
101.000 urrpy. After oiu* ronr of o|w>rnlioii it wmH lound 
that aereii Imd aetually bet'ii lrr|«ratet|. Of this 

only 11.44:! ai'reM ctmld he credited t" new workfi. th« 
hnlanee of .'n.iWtO iu're(« Ijeinir conatdehHl to be "^old Irri* 
mtion." I, e., efTiM'ted friMUold uliauueUnot co<i»trtii*te^l 
ftxiiii iroveriiiiient LMpitnl. 

The old irricalifin Innk* oreupv niueli spaee that 
will trradiiiilly be reclaimed for cuUivation, for many 
of them will beeome unnemMury lu the minor clistri- 
butarieii are rxleinU^l. A still sT^**tpr ble^sinc brou^rht 
hy iheM* work* i« thi* diktribiition of ninnlntc water for 
tlu* stu{CiiAnt WTikter (»f the oM tnnk<> aii»oii|{ huiidr^tit 
of ihmisami* of |)^ple, Many a vil|«ire that heretofore 
dep*nd«M) on MMiie ttt;%i£fiant iM»nil ftM* ItH water supply 
fi»r drinking, (viokiiii;. WAHhini;. pntvjtioii for the entl le 
and lMirT.il(N*((. now rri««ii>*4 in having a rtniniutf Hlrvaiu 
of tfoiNl wxter. i*lu>l>'ni ii« lliereby diniiiiiNh»l. and 
the Keiieml health of the people iiuproveil. 



eon«trtior^ In SpHlu. It Ih to plai-ed hi a fM>rt of 
haxlii ill (he outer |Hirt of Harr**toUH. and fheileiKMt- 
IthiK f>tai:e>4 will 1w pla«eil alont: two Mde» of this ba- 
»tii. each niw havinf; a Irtiulli of $V) fret. The tkMik ■« 
Xo be moored in (he iittdtlle of the ba*>ln. aiMl in lU (W4» 
itectionii. placerl buck li> luirk, with their |H>nl4KMi9 fne* 
iiilT I1h< i;ri(l-«. The ctiiIm fiicint; the siiiaJl set?! iuu will 
be eontftaratively licht, to rf«eeive tlM> smaller ehi5M*s of 
vrsaeb; but thoiie np^xMiite to tike <loubU'« seetinn will be 
of the strnn(^r«t eon^tr^etlon, an4l eAjuible of rerrlviiiff 
ve«iMtU up to A di>ad w«lirlit 4>f ft.iNiO toiU'. The (h>ck 
will nliio he pmvldei) with ftn own haullnir eiitclKea 
and Bear for rraver»lii|? the illfTerent Mftloin*. either tn- 
icether or<^p)fcrar*'|y. from their iimkiHok*' to all pnrtN of 
the ilejM»*iliiiB irH'l", theeinriiie |»ow«-r hcinc ••iiflb'it'iit 
to iterforiti the wliiile oiiemtinii 4>r |4>wi^rin(; the 4liirk, 
lifliiiir lh»* aii4l 4)etMMjtluir llw »nine on the jfrld. 

within :« iH-riod of four hour**. All itiiii(»r tlttliitfM vill !•« 
full) prvvidi.H|. aiHl the ihK-k ttt'ii-rally tiiAy In* 4^on••i•l«•r- 
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«h| MS bfflDff fltt**il %Mili all rMtiilHrik r4>i{ii:r<'m4-uts aiul. 

Njwn moitiJmcil. will rorui a luo^i iM>rq| Mldilhw u» 
til* poft M |4arrekMiik 

VITKKOrs K>AMK1>S.' 

By rVKIl. llAVKM'uKT. 
I.- KARLT K.V AUKU-. 
t l>it nM lnt*»ii*1 thi« «V4niiiiK' t<> iroiil>|p yon miii*h 
atKMii tli«> t«*f)iriki'ut part of tlu>iirl<»r vltrtniUH niAinH 
ill i; "11 lut-tul. Imt ruTliHr to iiiei>tl<>ii n fi-w ♦•kiiwiitary 
l«>iuiw <«il) . ill iirdtT I hut vini hm}' iiton? citgirly u(Mlt>r- 

••[.itnl till* uiiror two •iritplt' tevUM 1 iIiaII BM III (!«• 

Ktiniit»*ilirj;r if. <>/ cuinti-. tin* niiloitiu- of r[i> ^ ( r-/ -m 
iMi-iit nrt ^>f cl't^ iikiil^iiii.'. niul it tikrly > t. "Ji i i i if 
rln" i-liin'ovcry ftiiit i>-rtiiin klii«!» a( t;lfi>s v.-.u .n n r 
partit^iUr t'o'iKtii. i.^ :i..::mti' im .a-t.,', v, m-c J.'i.r^il 

nit It fiiMH) ni. I ui! Ill' rv.it -i, a iti'li'tJki ).'<^**^t'*tl 

').M-M, kni'n ir, :- uiif Hiib^taiirr alotif. 

"i. rr\-':il i-i-nv^ .vti I iiiu-r -^'j' i!ia>;t< f;lit«« 
«.iv-ily u;ih,t Kl.Mifi].- . rij.' [ii;iiu iii^'r.rii.Mit in nil 
irl i-*- i'- lir'iv, I .r ;i- ■■ ;\-'i-r. iiri\ ki.'-ir it. ll :iiT, ..n i5 
Willi thi-^ ar«> NtiXK'^i vnrt<Ht« utIiiT »utk*>taiic(i«s ^'tt'^'i 

A JiipAiM »^ TLwipt for Ml «mum1 jckM to glV0D by 

sir litiHTf* liA folloWN : 

oiUUMiflMd :t7-iri 

X1n;:ij»-9ia. OlM) 

S<Mla tk VJ 

HUioa n-M 



Thin 111 «nlQrIw«. bat for tlM> pnrpM^A of rnaiuel 
worictfinMeb iiI«m wonM nkr«ly bi^ ii«H'tlt^l : culor he- 
eniu** An#M>Mticv'. anil it IttvMv^lly ikhiHliieinl Uy UM-ii'mt; 
tlw proiwxr kljid nf (rlawi with tht> oxiUi^ <»f vitriou^ lur 
tabk Th«re ar» now ni«ny iihMik*«i of piiniiirl oolnra 
pnmirflhio. btit In Mea day» they werv ftfw and utia 
pl<». Knrti ifc*— 

K«hI. proLuiUlv dot to Olid* oT lead with mmsnry 
(WtiUutii. or tiiiirht be Mlidd of Iroo < BdwimV 

BlUV. oXiiJr <»f C(»bllU. 

UroRii. oxidi* of cK>p|Mir. 

DifTfn*!!! proi>ortioRii of iron wllj ifivc ensy. ypJIow. 
and piiik, mid liiiifk LiiAv tu' irou or riip|>«>r *tr uiaiiirn- 
n*^. Th<T om.it- <if till iiiiiki>>< itti opHi|tiv »hiti'. iitul 
tliM oxiiirt nf ir4»M oil jtolil, i« ri< h rul«\ r***!. Wlit'ii 
ilM-tj with thf oxl'ti* of iin liiivnf f liHHH culon* in ill uuike 
opiupif eituiiifU . wllliout ifit* till IlifV nre t^fntTiUly 
Iniri'-luo'iit in •IlfT'Tfnt * iuipune tiielnl 

Iriinnliiffnt fitHtu*'!' Hr** ill ways likfly ^ ■ Imti irm- cpAiii;!* 
iifirr th- llriair 

Thf riiii«il iLiiial iii^fttiln oii wliir-ls . rjntiirU .ir. fii!-t il 
nr** fc"*"!)!, -i;>t*r. iiliil toj'p- r Tr-in-Iu ■(■.![ ■-I'litr* 
ffuiufliliirs fii.t<- Ilutl^flll?'1^^l]y all tl,i^i hiir il.. v ;tri> 
iiiily to be ri'lwnl oit wln-u tln-y arr on n tlti*- tr-ilij 
Krouii-.!. Thr rrm'..^-., r>-i.u'Uly >1'1'iiIm;h,', k:rii.i.l 
tliL' f'niiuiel t*i II lii.f piiMili-r ui u nii'itar, aii i upplv it 
ynvX to eli<' ui' IaL wl.erc rt^juiri'ii , tlu-n i\in' jiL tu^fS^jfr 
at .1 n-il ai-iit. I'ltln-r by hlowpij^' or inriiiii't 

I'ti" f-iri i vt I KiiiiioU pxlMtiim ftrr nn'v t.i f'.iuul ua 
H>ui»i tii til.- [iif'-'-i^ (»f t'l^niij-ft.- i^iu j. w.'ltv iDiule 
l>y the ttri-. t |,y rtu I- ir-UK.-.uiK iiIh,-i1 tlie 

ttixth i*»*t>tiify \i. I' Ti. t iKihi-'l- !ir.' f-]\\:\\{ tuiA Me- 
t»<rflw>ry to t'sii*:-! »i>rk ut fftj.l t-v- r lu.uln-. UiUr 
Klialiow Hpari:^ vitrv iHi(htie«l tiy ii)fan<i of ii lliir tUri»t' 
r.i iTdJJ w In* NoliliTcd fill to (hf* lurtaMic ^I'uuiKlM'ork, 
iin-t into (h»— »* " i-|oi«4iHii!'* (ija-is^-s tht' eboutnU w^-ro 
fii- iciii-sl lik'-Iv l'> liiiMiri-i II ■-|..u-|.ip('. 

'i'rj-' i-'i:(.rM ivrf r.f\U h\>M\ vImII r.ali* ffr^HT). HHti 

will If llt'flj.i.ir' r li.'H.' li; t li' f l> ■! ,!irit \ ii.-c.'^ tti«>rt> Atn kIho 
foiiiii) aUH^nt' fl.i- |J rii.*i*A:i j.-w^-lry *--v.riiI |n*itatice*< 
of i-arrino wii h suiji; p.nii. i.r t'lv^ ir. ■ itdiiuula nml 
b(ril» (!t irh .t." (Tj-inn' I Insi-.l .nt.*u*"l-l «'ir»' f)i><liiutir«l 

III U |i|-i'l.lT (.inij Af-tT tll."-^' rli.Mr n < tMLtlUellt tu 

»».■!.- ) f-.r .'1 .•i.usi,',.r;v-fl.- tim- Wlir-il.iT tisc mrt 

Wii* l-i-r T h.-i ti,'f- -im|i;y »-.tnt[j]'l'"> cf it havi> 
bfv'iili-'' 1 : aii'i:>l H)i>, ii'it iliiTt- HL•l■lu^ li' h." i.n true** 
Iff! of 1' 'n.til .--MU'-t> rh- ihir.-i i-i-i.r iiry A. !>,. 
whrli .A '•'■•'•■K writr-r 1*1 nl".-'. fa! u«. in ii work CAlleu 
Ibr " [.N-iLf-, " Mi 'iili- 'li-t viirit-trrit<-'i Ikt*.*' trntipiiii:^. 
ttudwri:^-- : 'Thcv miv thai thi- lt.'irh.in^u»» who live 
ill. *ir by, iliir- K*!u ■:' Lr ta^euriai pour fM»lor» oii W \ivnt- 
<ti| brj|]*<«, nii<l th«>y adlirre, b<wM>iiH* am hard lu Htoiit?. 
Aitil prfxcrrr thi» difiiirtiN whl«h Ar<» iiiwl** in theiu." 
Tint. iiiidoiibt4*dly r4'fi'r>i to vitrt!«>iiH ^nuiiiclv. aiid luorr- 
ovNT It se**!!!* Vf ry llkt*ly tliai it ali^o rrftr^ u> Kritaiii. 

thi' dw^llerti III an imIaikI lul^hr well bt* d«^rilMs) an 
"llviiii; III tilt' H><A."bi)t >omt^ aiithoriti4«> think thr 
ijiinN iirv iiileitili^l. Allhoufrh wc now luivo no in 
(ttAiiL't^ of eii4iui*]LHl work ilaiir in Hritain ko oiirly ad 
Ibi* third e*riiltiry. tht-r** -iri- iijati\ !«:-»-u:i. tm of houM» 
rnriiitiin.* ItrlaiiifiiiK to t I. ■ h i«fioil which 
■}Lt>v( flenrly rnoiitfh that i I. . : .voi In all pro 
biibility ooiuiiKMtly iiiiub ■ lu tl.t--<' oojum ftf^ 

Kiiiipli\ iliill r«hl, dall bliif. ninl diiil y«)||<iw belag^ al- 
iiuM<t tilwAy* fouml. >tiM*fiiiH*n« h»iv btH>n found fu 
Yitrki*Hlre, 8*ittwr-w. aiuI Norf-iU imrticuluriy. 

In livland witc m^idf bv^Aiktifnl Hhritit^. aiid 

b^ll-wvefa. ontaiii*'iit*'il witki enaiu^'U and tiirllo work 
At m T*ry early dnb*. the Anituh mp Iwinf? [M>rhA{i«i omt 
of the finvtit pitrctf*' left : it in MUpfioited to dati) froiu the 
liialli ar tvtith <'i*utary. 

The KntuaiiK broii^fhl thf nrt nf pnaiii4*lltlC0JI broilie 
with tlu-Ui. and prortinil It I 'lr^t ly hi^rf uplOtbaftftb 

wnftnry iRoinnns left HritA-u \ : and aftar thciB. 
what inay Iw rjdhtd th^ Anelo K«>iiuui work, naarly'M- 
••-tuhhi'^f tht>nrt[iAl Rotii.-tii, <M>ntinti<Hj for whim tJiaa, 
Hi.' <N>|i.r« U'ii^: ibiil rxl, dull blur, dull gnmi. and 
whit4' rarrfly, Tlaii«*< «naiuelii are unmlly on inwil ob- 
jfri*.— ritiiiite or broocliva, pinm of vnriowi kinds, ituda, 
Aiul uDiiic'rcHiA «ni*ll arlkin of litUa artiiUo 



Iktiue of tlwiu a|>p«ir to bAW bmin iiuida of bnwa (OOP- 
Ihfr and tiiicy aiMi soiue of broocc [nnnprr and tin. imll 
aometiiuoB piMwpboraN, luaikgonow. 1«ad. or sIlM^Hd 
Uwy appear in many cmmm to b«v# boM illt«Mt flroiu 
a monld, and •nbaaqnantly OiiWied with ft to 
th» cluinipl«»rf( nuinncr. In prepafatlon for tb« Miamri. 
TliP bronfj' p.n-v* offrfi hare a b«:>aatiful ipiwn |iAt>cia 
Uprin tlit'ti). 

* Vtgtg rent t>«r«rr ta*? ScxMf «( ani» Vtttmuj tU 



>.[.p.MI*. t, 

Ktr^'ptiaii 

t..M.,^' Mil.' 



I'Vitui iljt' liitli i-fiitiiry. uii'il rlii l-> unincr of thr >'or 
niAiiv diiriiitf thd Anglo Sax Mi |M-r:<Al, imti'h t:H-AUtiful 
ji'Wpiry witli rloliuMiii/- work w.v-s lu-rr, prob 

iibly by (V-ltSf wtffkiiwn At tir^: s^rlit iiiu-! li of thin 

■In!, 'iiuT ji.-t iiiill v it ri-f.'hilj.i-t. 

••t.\ir.%rl<''. tit.- ii-.;-l>.i -h:!." *piii'f*. 
ir;»r,iU (i,t'i;*r- Mf ^ti'l,.', ^*»:t.-j-, t.ir 

n.iiij«ihi 1 1. Ill, Kf]>i It. plan' iMjIn'r liy Hoitif*«trun>;o<*iui'hC 
nii'U-ri,.-,\'li nr hv rli.- '•litfUt pTujt?ction of the (ipji^r 
inicf <^>f ' Ixi".]! iixrU. U«ueraJly. i/ the cIoImmi^ 
itirioM* <it-t'p tiiiataiUidworJtaiagrbaasiiMted. 

but if tbo ti >i I'W^ art! dttUoW, they B0M HMoly 

ItATC bef>n t-uaui«>t4<d. 

During thf> rttifin of Kin^ Alfn^il. in thi> niiitli <*on- 
lury <tii» KVii it I* |Mk»itil)l».^ tUat a niiirh fliivr kititl 
of fiLniiiv'kil work than any that im'\ prt^f.Uwt It 
in til.-, i^lainiit Wa* proibi"''<I T h t.- npf ii-« . 1 !i. 
h. \H. (inly four •pi'»-iinrti!« of tli> v^.irk li ft, ut.'] Ihi-y 
!ir.- Ii M*- in-f ^si*v** 4 111*, j.-. jt' t he -\>.|iii..i<1'-.'it. M iisimi [u, ut 
Oifiiril. rn:il Mkii'-wii il*. tin- ' K.ii^' \lfr.-.'.'v ^.-u-.m " 
rMiiini t III' t inir i« .» ii-^-.-in-l -ii^ iii^r " \.frr.l .^■m-t-L 
nitf- to tio juaili' I'lii" otht-r (lift^ ar*- m tlf Hr-.n-li 
yiiHpniii. on^ known aH tht* l>owirai>- II II tmHH'ti. 
mil**- It WHA found therv. It lj««an< 'Ic < r v. iwd (fir 
trait of a kinic. HUp|H>m'd to rriirrrM-nt Alfrnnl hini- 
**-lf Aliotlier. known a» thr llAiuiltoii bntorli 1 — 
oAUKf it brloiii,'v<il lo Sir Wjillaiii Haiiiiltoir* <'■ i[ 
Irrtioii, liiu a rhariiiiiiff (^iiircntiorial d«*«ie'n in the 
cfiilrr; titnl l)u> In-tt b^Ars a frniale bu^t, \liv 4inaiui>l of 
whicli i% diMTolorfd by tiiiiiv All thr«i* arr moot skill 
fully and brautifiitly workiHl in tin* fltiiM^t r-lonmritu'- 
manner, ami mart y of tti4> rnlor> arv- trAnt>lii<*<*itt. TIn- 
thr«t ItrorK'h*^ in th<* Hntioh Mn»i»iiin aiN-, uiormvi-r. 
M^t in gold, two of thoih with pwul* Th^^y ar^ p4«r«« 
of ^ut>)ry whl<ih any nAtk^n may »i^*proud, and. 
mornowr. th^y ar** aiii'inic th«* vtry farli»--t t-ttsllnffMI- 
atu«l9 111 wbiffi any Att»-niiti at |K.trtnftitiirt5 ban btMfU 
AttMuptvd. Kvun'if tli« Alfred jf Mid the fftualr 
host bmuphaff not timttit fi^rany imrtiif'ular perwHt. 
tbrre wnu to nw Utile doubl that Iba Uowgalo llill 
bruoph iv iat«udtHl lo rrprwimi an aetnal kinf.aB ft It 
pTDwrnvd with a Mtullar eniwn to tbaM wnlob an 
^llou■Il <Mi noiiia of about IIm huim> tiiutt. 

All thr fliM> orta rtH*HvMl a utimula* nnii«r Kind Al- 
frrd. Thrm Inn tradition that bPiwDt HiiiHnp ^IteAlfn 
to India. This fXp4Hlit)on brouifbt tutrk *tiin'*of ir»'iiji- 
tirr, pri'i'iou* »t4]nt>*, an^l jfWi'lry of viirion^ kind-, thr 
»tudyo( whli-h in «up]M'»i-<l to iiavf vtti^Hiru'rd Alfrwl"* 
KtiKlaihlthM. who art* Katd U> Ii.hv<< worked under hi* 
|)4>rfMiiuil hn|M-rvt»jMn. a >tip|N.«-ition to Home cxt«afc 
MipiMirtvd l>y thr wordn on thr rd|CC> uf tbn MMliiigof 
tilt' Alfr»-<! j»'Wrl. ■■ Aflfrr-l mr Itrbl fsewurlcan.'' 

I »lll fiml Mhow yoii f«li<ii'»of twoiiHve* of lurtal work 
tluit tiuvr no enaiurl or inlays Irft in tbein, but whtrb 
will Uiake UMirr elt^ar fhan'anv words t]w meaaUMt of 

thtttiiM^aktlKinii. 'i 1] I ^ •' nil 1 •'bMwtBilie'" 

The aebool of ewinMllpg >o wMtk 1 itwitt now draw 
your attention It UiM known m Ibe BysaDtlna, re- 
memberioff alwaya that tbto tenii »ii(d be eoMldMiad 
to fpprraeot a style, ratbar than only iiuch work aa waa 
a«ttially done al BnaBllam, n styw* inorvover. which 
spread wUlely, aad had unat iBttoauea for a lony tiata 
in the entire worM an. 

Bysantluui waaaa a ad a rt otty af Tbracr. foundad 
bgrftOreekaoloiiy amlcr the ]aadenhlp|iif "BtKaC' 
wbtaoa Ha uaie., in the aeventh etntury B. ('..but It 
dMaolatritaMaiiy lUMirlnneeoatUabontaaOA. D., 
WhM flMMlaiiflne the Urmt made it hb capital, MM 
oulad tt ail^ hb namr, when rouvlantimHile ^TtfHBT 
theeenter or the Byxantineor Rantern Kniptrd. 

The BylanUne idioal of art develntKxl from the 
riawricnl dnriair the fonrlh and flfth oeiittiri»^ A. I)., 
and flonrinhed until theconqunit of tlM> empire by the 
Tarka, in I4i9i8, and the inor« nearly it «pproxituut«» to 
ita Ureek <irfj(inal. the fliM'r it la. 

The Mvle niirMid larirely, ntid Ita innut^H»> Htrunglv 
HUrclTM, wvu to the pnt^t-nt liiur, iu KuMia. It w 
ntwayv rich in eidur, uitrii lo an natCK^'ratrd vxtcnt, 
atid tiM* Hyzantfne workmrn arr nuid to liAvr }«alo<i»Jy 
KvanltHi the i»rcrrl!iof vitrr<iti3 rnaiurlinK in nirtal un- 
til tbr laltrr luilf of tin* rlrvrnth (i^ntun.', after whieh 
thr knowlr<lKe iMTAtiie widely •pf'iul, 4>wiii|: |i«rtly tO 
thr mimTntion of their own worknH>n anil IM^Iy lO 
thf in«otiiinK nf forplKH wnrkinen, w ho took rfielUMW- 
IfHliip Ikai^k with tlo'iii to their own rountrl>r'>> 

The vpry *»nrly liyrAnrlii«) fiiatuelt. whi^-h ptfH vxM 
nr*. larifely t1)ctir»' >iibJt;<eTH. and in all proluil>ility thiur 
whirb preei^UMl ihrui, if therr wrrr a.ny Kueh, wrrr of 
the t-anie rharm-'tT h - v- r> liki-lt , owiiii: to ihin. 
that tii>(hiti^ il'"* r-tii.iiri- ir>liii'ii an rarlipr elite 
than llif tenth [■.■nntry can u;tl, any i>r<»ljabilitv l»e 
ff-ii^-iie.l Tlii- ir. - '.i|ijxi»itil to be a I '1 'U" t lir ..int.- ■. / I 
criiail pf-Morjil iTi.ft' or reli^iilAn," «hirli li nm-fly !»«■ 
I'tsurt'tj t-u. Ute liereitford ilaiMi eolUieliou, and now 
in the Hriti^h UuetniB. It le very dalieataly elol- 
Noniu-, and bi-Ant la pr aM ula ll u i M of OliHrt, Htolfotber. 

a!i-l .*^i»iiit« 

Ah 4 xpluti.ith^n '*f th*' dt-ap;: vfirriiier of the vrry 
>-:ii.\ Its ^^titiiif .';ntii.-|H may i.r- f.iu:i 1 III tbr rxiiilrnrr 
.if a i-'iriniiH i iT pari V f.M.i I. ,|,- I |[, Uic K.-^«4t«Ti) Kin 
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nn.l Mi.'ui Th.'> I..' 
very liki-:y that in :l 
i*aiiir. .»ni1 \i-<l^ pi-.'-- 
l.-,.i-.^M;4-f- n.a 

tl .Ml, 



l-.^ iriari, .iii 
I '■i:i'>"a!i"iT 
'Pli.-. .plllJll;4, 
111. I th.Mr ihi 
.1-1 wJi.'-r wr 



: innti: 



'ii> 



'I in*- WH't 

HA* to 

tl t'y cf^iiiUI 

limy It i« 



i.il It , 



rep '.if 



nr tuiieiiinn'rit piroe of en 
;,t|n'| ui.rk -lill i-ii"*.!!!;.', wlneh tiiak*^ it i'a*y t4> reaillz.' 
th i: 'h** [■^-,Tp-; lfl-<ti may have had full prororatlou 
'-■ril.,. .],- 1 ri], t : , .|, ,if Knell treiL«-iir4'». Till* in known 
a- th'* Pila iI'Mni ' and i* the hack 4>f the alt«f 
i<t M Marli. r* ' '.."li.^iral At Vt-niet- It In nbtiin 
11 f.^ t ImIil.' liv J l4*el in height, and exMi-tNtN of 
aM rr t-iit frAiiiwwork, richly worked, and ntnddnl 
nitii . a, ^. M.t, ■MnovMV with anaiaela of dUlantii 
•i..i.>. i>i .] fizen, portvalta, ■uniia. andawDcafkoitiblbli- 
r-jti liuiiiry, 

Th4ttwo lrtriivT.t en»iiiett4 rrf>n*t4ml our Saviour and 
th." Ari'liAtii-rl Mi«-!Mr|. and part* of (with of Ihese arr 
In rellMf and jewrlrij, (hr r»-l ef piw^ex benij? aihlet] aft4'r 
tile eiiainrlH were lini'ibrii. In t lie li>wrr part an- two 
ll|o^( inlrrr^tiim ll^furei*, one A ixwtrait of the iKi^^fi 
UnJpJafu Falieru^ and the other t>»e lfiai|ireM Ireoa. 



Thrnr arr h1(«> two pal.' 1- "I ,-;l%*'r with «D^a Ted iti 
wer.p' i' i:ir whir-h mh-iu to \in\r- liertl added about llir 
f<nirlr«-i^r.|| li riil .irv Tlicse itifcrtptiuiu tell ut ttmi 
'Il lu.iiT ih.' I i-.^-r < inleUfo ralimj. In IIUCi, tlx* \'tdi 
N..va la.-iii Mil-, and that uinU-r ilm IV, IVth, 
/i ml 111 i:t'' jt w.ijt " ll4>nnVAta-" I'JiTlmt ui. It-r ik, 
l>i.*.-4- .\n;'.r4ii li^oulnjo, itt IIW.I, it ttfij. r.>.r.irv»I, ' ^i^ 
V..'iir " 

>i. fniiii 11- I . ft II f V li |..|ir.- w.. oth.T Ilifil it .'.Traill. 
Iv ,'.T iliiiti IheiJalfid Eltf l^op* Orvl-la!i. ruliH 

T-o, aii>l il fiiT'li^-r ,iptie«n» fnnu Hit aiii/i»-iif .--'ir. iir,,* 
.if \ t iii-rr' ih^t III the tenth century tli^- j ^cth. 

< T-i." ..I ■ H>' v7 7' ..irdrrpil a " tabula" lo be niiuW fur v 
>Iark'* wt.ioh i^ fituiKioed to be the l*aia, but Fni.it* 
Siti.M^tvin- 1 ui nts book ou Venioe, >ays that it «x. 
iii't ii;-tiLallv hri'iiK'ht lh*^re until the twelfili retimn 
N.i 1--.. Ml.: til.' ]> .>;. I ^^^U■:a|.■ I'aln to alt.-rwl llip Vhh 
i;-ii|..rtlil> , Ki.il "II.- I'f rli. an.-i.-itt t uiiiiieln i>f » hi 
/aMlta- riiiiHL'rof lia-lw-r-ii liHV.Iy Uttt-r..! voih hn r^itli* 
in I»it iti, and ill utii. r lAaVh i-tiahpt^-il. .'>-)M*«-i.t,llv m to 
I i.- .-r.orn. 

'i'iii'r<* hail been coiiniib'rnir.e lilfTemicr i.[ i.]i)iija|) 
Ainooic ex|M>rt)t on th»'*|m^>l:i>ii which of the H>J-\iiUne 
riiipe«»rit liiix n|{iir«> orljriiinlJy rej.rcM tilcl 

laiifwli? 1'm.ttit rhuikv .i may liavr in-^-L .loUd ('ci». 
ii<'iii:«., rhi- rnir,|».-iti|.ni riiriire i». ttiat of nn Kllipr*^ 
Ir.-iH'. Ih.' :in:i.< (.f (if wTm. wtu< wa>< .'« dau|>lil«r It' 
KiiiK LAiJihUit. Kiliir of Hun^ajry, It ih. how^rer. m|iiiiI. 
)y likrK that it re|>re«euted llie Kiuj^ror Alelu (Vtn 
nenuf> ].. wiKwe veeund wife wait nl»o iiatunl Ir<*iif 
The enamel ol the eiuprvM ■till hiL» Itaurluiiial iwrip- 
tioti in <Jrr4'k, and hiut not been ihj tuueh aitereda>tiK 
other. It i-4 A litrnre full nf dipnity, and. I think, nsf 
Iki ntuftideml one nf the tlnrftt Kyuinttne maiucli-ct 
UtuifT. 

The [wyn)iaritl<4 n( the royal dmsii of the HyjaiiliM 
oiu|»*'tx>r» ATM adniimbly ^hnwn in theM? two AKiirft,. uid 
it la iuterMtinic to note boar tinny are Alin«i»t tn eutt 
oorreepmideikT*^ with thf^ IlifUh^ of an anri^nt i^rtnni 
whteh WA^ dti4eovere4l In in a flfld at Xjriini. 

TfMlka. in Hnnirury. The fdaletiof Ihia rruwnarf wtm 
te nwnber. and arv^ of difTereut fixen, roiiuiM at lk> 
top. Tlh* Urgent ia enaiueleil with a portrait cf Um 
Eiut>eror CaastaatfaM X.^ ealled UonamadMw, tkt tee 
neit Urrrat hit wila the Bniprw 2o(*, and her siatir 
Tiwodom, thu nmainlng enniueU liein^of twodaacMlk- 
and alla^cirinal flfcarve ol lluniility and Trath. Tkr 
dale of it b about the iniiUlle nf the eI«Y«Dth emtarr, 
Tba emperor died In 10»|, The«e plutn doebtlHi 
tamwil part of aerown deiilPMd Aftt'r the Rytaatliw 
(kilblon, the kxet eibtlnii ex«nii>l« ol which ii tbt 
erown of iMiarletnatme. now in the Kuyai TrMsuryai 

Vielitia 

Hubiietiueiil reaearvdieti retmltM Ilk tlie dlWOTMy of 
firaifiuenta of Jeweled ed^pw and laiseellaiieoui pir«Mv 
hy tJie ahl off whlab the aottanafy Franx Hock liv 
ande a reatorallon of the eoiBplafto oirowo. 

Hevtdeii thme. I lure to ■hoiW yOtt a fnr Byaatkiff 
*!iiaiaeiii on book bind ^nf^^ afld, M wdl aa theaooaef 
i*ltarlejua^nr, alrrAily nientlonvd, there aje iaenliBMn 
ofaeliuilar vliiip. nil the xory eiirinuN erowiiefSaD* 
firyilow ar H'.i'.ta 1'.r>:h 

111.— LtM"UK.>^ AND VHAXCK. 

AftUnOgMiktown of central 

tatholMClfaOMltttry au oulptti 

wbleh laatod wiUI the eightaeiilh oiiiiMy. ttm k 
doauaaDlary ovldonoa of anah work lMVlta|f biMBiJi 
atlhaoarilerdwt«,and, what ta nora 10 die poipOM.* 
fawoetiial pbeee have Mnrfead. and during thr tkb- 
ta w n th oimtiiry particularly tbero was a very btpe pn- 
dnetXon of omanienta of the attar, sbrlna*. n" 
pynM. eruriflxM, eatidlertlekfl. toiub>. Imcfet 
liword ]>omint^lft. Iielu. and a fa<i«t of other i 
oUN <rljje«i« of o*e aa well a» tM^aioeiit. I'WS viaa 
waa kiMiWQ as "Opiia I>eiuovi(icuu]," ut "OpOS d> 
IJim^ta" 

Tbv eitatiHils u«rd were, am far as I have ohMrfSd 
alwayit upai(|oe, and they wm- applM^d to thie4 <«i)fOr 
fti the clmiuulrvd aianoer. Dmii^kN are freijoeiitly re- 
|M>aled— a tliat tlm eoninierriAi value of tlMT 

eiiatuek waa at all rrentu not loot ^itfht o/. 

It i» poeuible to ]uak<> a tviUKh rlaMittleatilia of tkT 
eartier i.iinoicen enaiin-U, riilHly by n»ennK oi til* lU^ 
tarrnt luannDr* of treatluK tlM> iMii'kKronn^l)'. ^uid slO 
by tlw nianner of trtMitiiii; the fltrure miIOih-u. 

I. In the iwclfih eentury thr baektfrriMmi* w <*P b 
(Jilt metal. «ltt; .Ir-li.-ate i-iii;ni\exi <le-iiri s ths IfOW 
t-ubjertH in rnatn'-l 

II. In the Uiif.et-iiil) and fourtrruth oeatilffcs Ob 
L»M. kuroumilt w.-rr- <-iia!iii lf\l. trt'iir-'ally in dark MB^ 
ati.I Ihv ll;;iir.- -uh.nvl* w.r.' in jfllt Wfloi sNlwr 4» 
prasi'.J Mf in partial or "ti-ili' ft ln f 

IhiriiLn till' «j.(.|.' of iIjiv riiiif m me of thp '■'iiioirl 
I'Li ir-N w. n- .'.l.i.w.-.l t tri ..hti. iiit.i fueh other wit£)0«l 
til. itit.T]>r-.iiiii|i "f ji hi. '1.1, b*iuinlaiy line- Tiie ook" 
wbi. i. urr ir.ii'f.i UI till" WH> are nn mill y In '"usH 
lhi..-f>, .--ird.'r- "r pii'UMnnriital scrolls i tln-y •f* **]| 
rHiiL'"il :ii 1«" t — lit . p r*-.1. ilrti-k blue. i*ide hlor.isd 
whi>*. riini .lark I' n- i , ii..) VrlloW- Thi- tafnT* 

Ii;l' I' fi'il. hcn.-v.T. ' I ^i.lrn-ii a* on .iIk'jIO* 

Mi:-i "f l.imM;.-'- ■""ik. ie al.-^i. •----iir*' oi> ^''tu** 
«Ti;iihi-ls -if at: rarlv -^at^-, tki- hl.H- ^.•ra^I^4t ii to wllUs 
t 111' i.*r<*.'ii3 'A- vell.'W. . 

I'owara *1h- .11. 1 "f rlu^ fourtfeuth ceiitiirv » loU 
eAine over tb. Ijirj;. i>rrHlurl|nn of euaiuW--' fr""" 
l.liiiri|;»^, |»ofc!»ttily t.i ^..iiiv4' exteiit dun to uVl*r^t^•w•• 
ttffJi, TmiI nUii t" rli. ("tf AppfeelaiKin 

art li^ loi-v. II"' pr..i-:c.i:^ ii 1.-I a!-, .-n.l .itFuT 

I lit .|,:ri,,^- >!,.. lisu^r l.alf "f 111- tlft.'.'nrl: .'. ii'-r>* 
r^-rimrktiUJr reuctiun *el tli, n.i' Hi.*- lli.' C'l^i'-J'"' C'^* 
nuiijii-r of working reeovi-rt-ii jt- lo-t >.:r"iiit'-. 
ij.'w. fr"er. anil more ar1i»tu' uirth-nl ..iina* 
"i(.'.- Tl.t* M known an tlw " |f^niif.j -'yx- V| 
t in- i'lippi-r li-f- p.ain, tiu? enaiuel.-. iwin*: -r.pi'':''"'-_'' 
lip- 1:1 il. Til.- pill lit .^1 t'lL-uneU ari' ni t « 1 ■ i:'-'" ' ' 
i.i-r*- I'll., knoun an " (friiuiilhf " iti-iJ In* i-'ii''^ ' " 
.-..i.-r- , 

III Hi* eaw- 0/ the K'''f^atUe enflini'l- tin* *• 
the eopp.T i" All roV4're.l with ft verv liark «-un*ia'i Miu 
Of! tlii*. the .|t«itcn Im ■painted" In whit.', Inver aJ'*! 
laver. thiek In the hik-h liirhl and thin ni tiie 'a'^'"* 
Oti tlir*e enatueli. there ii liere and there a 
riwh exdor. and a liU'i-al um- 0/ lit..' vTr .il i^untiM 
and wrolK One preai value of lli- i-i\nii"l p-M 
in enamel work i-* that, aa italoua lixiku tlienaiii-- 
linnp ail it do*'), after, the artwt ejiii A4sc^lratel> J»«^ 
the etTect lie in proilucin*- The ittinlf'I 
color onid so to speak, inbld sMte by sMn or* 
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euM, when ipwial MttiMH MMi lw d Ifl hm Mrtienlariy 
briUlant, itMpad |Nmm tt geM er ilNar foil «rv «p 
pIM TiHh tnillllllBllllll Wlil— li over tbt-iti. tlm rimt uf 
ihrn ombmI ImIiic IIiIiM Aim. ou tiii-». mlnrvi] 
tbM« ii aJM a liM HM <i< ] 



1 Mi thi*>*t mlon'ij 

jmiiiK'd ui>W lliifx 

■oaMmllB, aim mmI to inaak tfa» linn ut Juinrtinti vf 
Uw dMhtMit «d(Nr% wUeh an Ukvly u> nhow au'i- 
dMlal dafedi^ aad to aoin* Mtwt ruu li]U> fucli 



a. Tb» " Fin* Btyl*,'* iMm lan to it 
*. The "HlBntollarlii,'' or Ifaa Omw 
to th* siiMe «r tha ■amtefaai* bi Om 



Ct pV 

rl,.K 
■.I iji 



. 1 ol tbe painted eii«jui-l« 

iDto lima ■tjrlw WW faai*t«d by Sir Wulluiun 

1. Th« Bu)r SMt," bom MTS tu IKIO. 
• _. ~. . _. 

— - I een- 

tUTV. 

The peealiarltles of Uinw thrw atylM may Iw hririiy 
danriUixl w (<ilii>vr> : 

I. Tlie '• Burly Htyl<." (l47.vn,'KI'i »ib tm tlin-k 
per. Ilnirly flat. Ihn wln.lp >.iirf,i]-.- Ufins; Kiui.itlily 
en^l n vrrv liark. i,h.,-1.i liliu k .-uiuu •! ; .'i 

tile tlMlijCn, U I haVM Hlf»'i«<J> llLt?tllLl>UI-.i, [llUhl 

wliitc ehaiiivl, with iraei*^ "f r-tii.r an i 
SoiuptiiiMtM larfEv piec«« of full lui-icr tniiiflnr^-u: eii- 
aikirU wvre liMtd 111 siieh «<uumf-[^ urre uI-m t)^tnte<.l 
in nnlor. but tliext^ (ia.lK-tlf» ut,' n. vi r mmi| gri- 
Mvillt* work aloue 

S. lu ltl<' " Kiru- Stylr- ' ilVM ir^'-iii rliv cu(>l>t'r in 
liiuclj rhitjiu-r. atiti t-'H-m im u i:i;^r^-,l llii[i.-»u iuRue-nc^ 
—■1-11 in miuiy u( th.^ .|.-.i>;ri», l.iir>;'- |iici-'.-fl ..t l.iil Mnil*r 
Iraunlui^uit ci^lur* Wfrf "llhr-.n! lutif.!, (mt the n^-f> of 
Tery small nieci^ of >'»•'!' I Ik" !>iriii .iiid .i.-rnT.|;.>iiiciit 
callfd " pallloiM. "' cs«liH lu: . \if Arnt.l» - I tiii> rmnijv 
of IV-ninaoil u»«l thr-.- •■ ii.Ml|.ni> ' fn. lv llu'V n -',, 
frvciilBntly utaiiip^l Hit* Ir-l^-ri ' 1* 1.. " i-n t'l..> f(.|.']«T uf 
their «>nn[l|i»l»—linj'n.TMy ■liuniiiLi; fur ' ! '. n |.-.,ih1 l.i 
llloilH^n " 'Th*f Jiailluus urt i.i-t luiu-li ii-i-fr- saU^[lM:Ul^y 
tlinn their |ireil«M?!atirM tbli pillU' It*'*-, .'tii In tK)!Il vaarv 
t)ii* trnii^liii't*:il (Miailielx havi^ a sp^-t-l.tl t*?ndt?ii<*y lo 
cliip uIT. iiril <i!h*rwiMi flnfl ^irtaiijt-lt. .in- 'tftnii ntKiilt by 
liari- patctitK cuuwi) liy tlip v1lMip|#t'itr.ilu-f uf lUrsr ac 
e^wry pii-i-.-M. o ilnr ami foil an Wftl. 

To the " I'luc " ftf rtixl Ihehiii^ tht* u-ri-iiti-nt rnaiiiclur 
whoae nainp l< known, - Lpoiianl ■lu I.iiii.iii.ui K:. 
ualleiir pplntrv. valet lie L'luiiutire il 11 Ur^v II is i i.rli^.i 
alsiml work la dated 1M3 niul Inn liut ir»;4 11)6 Work 
t4Mik many forru^. viw^. i-uph, ^'lu^ntioardH. iIImIi^, eic. 
but the lumt iuitKirtaril .trf tliii womjprful fierier of 
|:w^rrn4i!«. s.'enrraMv tii*- ^Hl^t only, of th^ nio-t iiotabl«- 
iMTxiiti.n^'tii L.f nil tiiui* ill Fruiirp. rnii|{lliK fmiii KiiiL* 

Fnitiin^* I, niul Ik* n ^lowiiward. Tlh? frameit of 

maiiv of ilii'<L< tiortrinin are alw often oriiaiiieuteU willi 
suiull enauiuled plaaiin«. 

Thiiri! are ■evvral other naniee of uoli? udkiiic the 
Ijlnmenii nnanMil«r> of thl» time, uuiuiu; Ibeiu may be 
iiientmnei:! Pierre Kayiuont], wbu uxually pairiteil in 
Krlflallle with sjl){ht color auil f^tld : Jean (^.ourtoin, 
who 11^1 " pall lofiA.** and produred an mpeelally tine 
litaok for hi* haokgnjund ; and rirrre tVmrtoip., wlui»*e 
n^urei are beaten out in relief before the enamellnif iv 
done. Jean l>>i2rt, dit Ijp Vigier, worked lar|{ely lu 
RTiiiaille Willi i]iyli*. n*:iU vvilnr, and It* knowtj to have 
made caski'*.^ HLi iixO'Vinl i;tiidv. 

a. Tbe " Minute Style, or, in It may well lie rvilUd. 
t he deejulence. b«tran nboiit the <nid of tlio »iiii-. i.[li 
century. It l« marked by nnli?al eieeuliou, probubly 
line to the dl«<>fn*ery of h iic**' tueOiulu which would 
carry the luetalllc colors— rH~ein:>na|t what w« now call 
" oil culura.'' Htuanne LVurt workeil faaaa in proSUi, 
flaiabad freely with One Kuld palntad linai, uid the 
UmmMi m Uaaa. Lteoard, JoMph, aiH| Ftaingglrt all 
MKia anall worka, tba ilwigna on «Mcb btaly 
tekcn fram onoleniporarT nrinta. 

After 1«30. fh. Lim * 

tha bOTt 

or iha tauiHr ol laiidlii ; Umn mmomI* «iMMliy 1 
brilliant btaik aad In Mm althlMiMli tut- 

tUT tba n"iMiiihii>ii% MM liiortaiittndtitWjr,«am 
touaod. 

Umagai mi not tba only place in Franca whan 
aaamcM woric wai aada. Traui irawe workahap lit 
SoBtlUni FVanee ranws Hm •plandid oold cvp, MV Ib 
tbtBllUib Muneum. kaotm aa "01. Agoai aii|ik*ialt 
baan tba hi>i»ry of thai wbtl npoo ita lidaa aad Ud, 
in haaaatai U a with tlHMlMMit.MUIMlt, It to tlw 



iniii cxmieoiporwy |mni& 

lC'3a, the Liniocai ananMla loat nonad rapidly, 
I work of tlw naHod biiiw pioilaaad by arliMa 
HaHy ol liHidiii : tiMN MMual* «iMHj|y bm 



naeat mhtliic tpiilut af thJi Hod of wafk, aod I* 
aapiMiaad to na*» baan lOMla darinf tba ftMUtaantfa 
•famn, 

Domf tbe Mveateaoth and eighteenth ccnluriei the 
Bdmla My te of ualated aaanwla, uied pmbably with 
aa oU MaaiBiik, dafalamd lanrely In the dlraeihm of 
MtlkatMa,«aAf«MjWa«i>rkiirthbklMl waa dona 
bir aafaral MtMa ol nola, to lattar Uiom mneb ol It 
balnr nuKle at Bloia. I rv||f«t I ha*a no alldM of theee 
toafaow yon ; the Aneet work of thit kind I bava y«c 
found are by Toutin, Durant, Ualaard, Caiullle AudM<. 
Bouvler, MoWre, Vaui|uer, Pelltot. Bordier, aud Zitir. 
whrie for i|ulle inoderu French work that of M. Per- 
imiid Thaamar la, perliap'. tivtwt to be noted, the 
.... . in ma Work iu pliijue-a-ioar baiac quite 



IV. 



-MIsrKl.l.ANKill'^. 



Keeiilee the three lanje diviMlons into which I havf 
dividefl my nlides. there are many other .^lto«'lH of 
»-niiiueliiu' fo which I can only draw your at*.<iiiItL'U Ijv 
tui-unr >>f a frvr Htugle elanlpleit. 

Ill I'.aly iiii^l Ucnu.iny t:i« art in old, liut iu thf rrst 
<>1 iliv lnl^- 1 1-. ,: !(■■' '.-oil will only sn* i-oM-pATil 
tiv.-;y iiii..li :-ii ..i.rl; 

'I'll.- hrsi Juliiui..-.. "•u* .l:me diirliiL' tin- k'.Hl 

criitiiry. aii.l ih, I t^ilh.<. ,iii.-tiK-,lctl fnr I'riiii'f -w irk 
if i-|ii;-onl.t' fiilllut-lH ; for il'^l-i'ili'j' "f ^•orklllaiirh p 



Hitil intricate deaiteu they have never been euimletl. 
Tiie luodem laliaiiin wotfc ia IB all laabniaal tiiayii 
■uniterly M Iba Hit dagtao, bat tba daaliiA It aanafly 

weak. 



Kiii;!i<li work in ciminfU ha>. f^ 
plon Hi our iii.^ltiher Mr. Shirk. >■ I 
cayi*, i.o.l.iuht t*liilfv.'( ii .-.infill 
reveiil lil;»riy treii'iir". of ti ■iiie ]tl' 
now ori.-..litt'd 1i« f- n-iu-o v, i.rkiii-ii 
line, bnt more }•< f'il. to iw knoun 
At Windnnr mUK^ from Ilif foiirle-' 
and in Che name ct-ntury iind duri 



nd n worthy (*hi\m- 
liiii lii. r, iiiiil 11.' he 



iili.iiti- 



■lid 



Wli 
•Ml 
111.-. 

hr llflfiMiUi there 



■ I liirliT [<l,( 



II rd. 



KOI4 III I II, nuiii,^ L... iiv o. . II no oiiiiiii; .ot lo.i^iijiii loi-i,; 

WAM a latlia productioii of euaiueleU eruxiier^ unually 
•Hm^lti anpiL omaiaa Bt aof (oaiba, and awotd pom- 
111, Smt vtUmm with timhwiigaiiwiai AlOi- 



ford and fambrldife and at inany nth«r place* am pre- 
kerveil eever-il vplendld eup«, exijulsltely wroosbt In 
Bllver an a rilli:. and with euaiuel unMUDeMl. 

I>iirlni; ilie liuii century lliere weratbemaailCuilOflaii 
at tiallenra and Ueerpuul. frutu botll alwhiablbera 
wu a lari;c output of nuiall artielell. Tbaaa af* 00 cop- 
|K-r. cuvernl all over wilh a ^uiidwork. amally white, 
on which ili'Ki^iifi are paintoil In ** oil eolort^** aod nouie- 
tiuicn priuti'd. Tbe Ix-^A of tlkOMi are proliably the 
ciuidlotickii. Mime of wbteh are Kriujeful enou^^h. The 
enamelii vary riiii»iderably in anl*tic value, but ijeiier- 
allv they are not partirulart;. ,,'.ioiI 

There' tu to-dny a reviviil ui l-.iu'luti.l of Interest ill the 
beantiriil art uf eiiatitehnu- \\'i' t:ii\eb»ien fortunate 
of late yeam In Inn o;: liii-i tJ-.f ■ |i[Mirliiiii'>- i^t tbe 
Ho) al Academy, thr S.i-ith Ki-u;iai;.Mi m Munfuui. and 
el-ewbere of emituiniuk' iimi .ipiiriTjiit in,.' '.Iir lliu' work 
■ili.ljt- 111 lain UK-inum i>y nrtiniH mi-h .i^ Mi-^srs tii'Oi^'o 
I-'riiuililoii, lluh. rt ll.-rkoiio-r. .VlrViiii.i.-- Ktvli. r jioil 
.Ni-l»on Dii 
vmI:i.i liiv I 
of nrli. -lint cniftB 

tvuuly t louncil. 

It Iw only of i*oti:p.ariitivi-lv Inti^ yt-jirM flist fine 
elianielH have been l;i.ii|ii ii; India, iitiioiii; ottir-r i.i|aee« 
at Lucknow and at .li.v;-iri*. tin- tifini; rfUiiirknHIe 
for tlie fine ruby reil ii-xi.ic of ^>il\ in .\ iii:-!.! fCPfniuil 
«-ork. 

At Partab^nvfa, a jMiriilmr kiuii of i liuno-l i^ ii.ii.li- 
l)e*i(fn» cut nut oftli 11 .: il i.ri' irilni.l n. a itiir k (;ri-*.ii 
(ironndwork. 

At li^tBa^cud and oMier pUi^^is In the l-Uwit an i-.hhi 
.-imI ^ fry erTcctlve^way uf pruducfnceuamelH, aptwirenl !> 
l.,l'or:on.I\ made by iueall..i of champlevt^ work. li,i.i 
lii-.'ii hi' up.in. Theootliaeof the dflURn la aimply re. 
|iiiii^-.' fr ini the ba«k ol UiB eappar, and tba boUowa 
I'm- iiiit ii- on the otbar aid* are naifaly flOad wKh 



alw a lirlpliiK hand of greiit 
I Klven b]r lb* •naUnt taabblaal aabool 
>ftB Bodar th* a — plaai of tlM Londan 



li-Ii-mfilf i|iiiitititv i f i-n iiiiil ii'iirk i« 
■.•ij'p.-r- Il u ii-i-.iiil.y r!i ixurm,';, but 
i I'll II tl.in •■iiamcii groundwork, al* 
il Ml. : iiiiikr of It m not 



O;- l.jll.- I'UllllH-ll 

lu lll]^'ill, a I'm 
ilijui- I III 'liver aiii 
(inuii-t inji'n i<.ii:il.- 
Wftvs III o:>-i.(Ui-- 1- 

thf- lii'l i-rnriir)-, Th. i-kilh ; i ii.''> are varlouiUyi 
by t,ili|,-riii^' i-AHtinif. or re|H:iU?iM' work. 

< 'h^iriioi'ir work In plii|iie-a-Joiir I* done at the Iirew- 
ei.: •.liiH- ii> 1. Tiwtrup. of l-'liriiiliauia, and by M. 
Hatuiuer, of UciigMi, ofleu In bowli and apoOD-li 

Durikf tba laat •M.toiy naay tmaP n— mali, 
IxxM^ eatuUMitiaka, eta., w«r» made at Dtaadau. 



niUIGini.G AIR VE.M.SEI,ft. 

TwK SuiK^rriKii' Amkhio.vx. which, more than any 
other AiuertcJiii |»«'ri..idicjii.keet>ii pace wii.H ,f pomulical 
pnii);r«i»ii. eontain" in it" iwue of t Ictolier '^i, I t^U^. u moat 
evcellent photoirrapbtc llimitratioiiuf a difllcult subject, 
vl< . the diriirlble lialloon nf Ue Haiitut-UuiDOol, which 
Inut September 911 luaile a free aaceuaiou fruta tlie Jar* 
din d'.\ccIiiuatloii. With a larice experieDce iti plioCo* 
L'raphy.and cuiieciallyaaalialloonjphotaRniphcr, I hava 
never Keen a tiettcr rwidaffing of^tlie ditttajla ol thaM 
aerial creature*, wbiell Behinm aubiuit to I 
poKing or exliibition aa pboto^rapba. 

The coiiktriiciion of future aimnipa will ba aldad by 
cinee wnitinv of thin one, which iKMUwfRea aniiMi j^rvwl 
fiiatiiri-i. for [mitntioti iLi wfj'i ili i)ualilieii to avoid 

t Inn nf the bejt feature* ia tbe oomparatiTety abarp 
extreuiitiea of the ifiui apiadia at bow and *terfi. In 
which reapeet It eiiiellad tiM iwtod airahlp " La 
France," coiiAtriicted In IMSIiy KiMfd and Kreba for 
tbe French luliltary balloM Min at li*ad«i, near 
l'arl>, and whieb attaloadb apMdot about infmllta 
Iter hour, and MMXMCdad itf«nl tlBM bi Ntiminic lo 
Itaplaoe of departure. 

Tlie l>e Banloe-Dutuont veaael, wilh a diatucter ol 
II feet 10 Inchea lo a leiicth of «3 feel, or ratio of 
about 1 to 7, appenn alender beside the bulk of "i* 
France," baelnp a diaiurtcr of feet aitd laogth of 
ICS feet, or a ratio of nearly 1 to SD. 

A better torn of aai apmdla tlian either waa that ol 
H. I>e)kayeux. wbmiaopiadtliaphliup, rearwanl-taper- 
Idk body of " La FraBoa,'*bot witb abarper bow and 
Mem. Both of th««e Te w i oh wen aUffeaed tbnwchoat 
j....^ , — ^ ^ ipp^ framework or btwt, about Sf 
of tbeitaa apliHUei and •luoff iMtow K by ad- 



tMr Inistb by a Iodr framework or btwt, about H 
tiMtaagto of tbeitaa apliHUei and •luoff iMtow K by ad- 
laitad aonla. The Oa Saatoa-Coawat ggt uMndie 
laahitldiMaiMn, andiwMbb MttUog amMtbiiM, or 
t in UM baefc. the rarenaol wSal li kbMrb In 



■gin' 

•hipbniUUig aa " Itotarlni;.'' TIm 
bam a batter adjoaluient. or li 
middle of thit Ions giu lu^ or an 
wnril at bow and atern. A betlar and ■InpMr muady 
may be applied by Ingraaaing th* anildabip faolk ol the 
giui Kpmilie, giving it iD M aa mi d buoyancy tbarr and 
mure of the aippearaneaol an ordinary w*anr^ aplndla, 
or a emitinuoua eiirra from and to end, reealttoit In a 
•till aliarper bow aiwl atern without ion of bulk or 
•peed, for it la a fa«t titat altliough aantall proportional 
Kctiuual area conduce* to lueneaalDK hlsn apeed, thia 
is of little cooaw^uenoe at the low *|>eed lieretofore at- 
tajiieil by air alllps. cauaed by tuure important defeeta. 
Many afmhip pro)ectora dbcuurae cunQdently about 
driving irna baga .V) milea (ler hour, without reference to 
rii.> ['iwer niplireil to iloit. Now, it tieedaonlv a alight 
f.iri'i.fo move even a aiibrrical balloon alowly in atill 
II ir. mill when tbe veaael ha* a aharp Ikiw and »tern it 
i" 1)11. t.:- i-a.'-^ to attain a moilerate api'ed with innderate 
tKiwi-r. the iliarp Ikiw ami *tern beliiiE einiaily aa liu- 
iiort.-iiit 11-, iliiuinnliuu of »ei,'tiurial area It 1» only at 
rii>;hiT -I] -I'l'i 1.^ than Ilii."--- iit'.Jiined liijit nl^-iider forni. 
h-iM- .my i:rf--it iiuiyirt-iiii*e in uir vciwl.^. uuii no ^lui 
VfH-.-j ii-.i' yet ohtiiiiit-.! ji .,:..'eil u-hi.-h iniiiie ii r.ilio of 
Ill-re riijiii 1 lo :l or I to. (of iiiiii'.'i ifii|iortaii-r. .\-i .1 
iii.-illor of fii.-t, rh-- .!i.iK.:io>: tlir.ni^h th.- .ilr ,.f .-v hliint 
or jviiUare-fio'e'l iui'kel or nu .ii.|i.-ii.'..-.l .... fur iw 

tbe Kaa apindle aa bUo" ii in i he 11- s.,riiii- I In r air 

•hip. ia a greater fai for of rr -i'Iiiiev th.,ii iiny other 
fi*ature about it. Ju't iiii.v;;.iie riil,\iuiir.-ni .ni w.tler. 
with an out rig^r i'i.rn'-i]'<iui3:ui^ h. itr.. h.vkei. ex- 
tr'lidilli; .HI feet atdi-wiM-, iin.I t'l..'i,'iiiL' liiii-k'*.ird ; or 
tfyliiif to plav rinhTMiiLili'T . f iin iii-rinl i-iri'Ir- ■A-hi-relbe 
Ilvirii; l i.i>.- in iioi.' l.ii:-U.-,l orh't-iiiii .iii|io»i:ii.' .-urva- 
ri.re It-it r he I-- iii.iit Ions ill I Li- 1 II- Siiii'.ii-i I iiiiit'int air- 
t-hip ar*. ailell titat lb,- l.-illoon u leit tiurK'ni^ the 
baaket. but the liaaket in towmir tbi. kii\lliMii u-itb. a 
leienure on mie aide, or tx-kiw. of ilit (.i.r. mmiIi- this 
aaane baaket i* bein^; bkowii backward or ohetrnoled by 
Mia air Meat thrown t o ai ward from n prooeiierlt tnahai 



per minute. WIthoot drawhn; u|iod my own ei|>rri 
■neiita In ibia Hue for data. 1 think any uiechauic or 
Ixialuiaii, not to ineutluo alnihlp iuventum. oaii ee* 
wliy anch arransetueiila alfonl rmulla nut uf the beat, 
but piMitirely unfair to ibe BMitiee power diapUyud. 

Auotber leatare noted i* die rapond inability of i he 
Kaa apindle to retaia ita gaa, and eoiuequently it* ri|>t,l 
aliape. The *' Franee " ia renurleil to l.i»e hImmiI 4 
[ler cent, of ita gaa in 31 lionr^i. The lie Sjiutox lliinioiit 
uirahip. tiuilt by l.<i;cbaiubr.v of Parn., evidenlU lo.t a 
larger licri'ftitiige of t{i\a. It m i.tiit4..l tiiat M II.. '^iiii 
toa-l>amnnt wa» " i^Miii colii|ieIU-il r-. i . i..- jii. e\|i. i 
nientu on acruiliit of a ilefei-tive air [ iiiuii lli.i' -ii|.[,;i. 
the Btuall coiU|H.naalini,' balloon ; the aero'lal. l-:r-.ii.j; 
ita rigid form. co!L-ii.-,i*-.i.'' 

Now. the ofllce of thi, inin r " baUinet " I 
i< to ri'i-eivn nir, il.t ro.lui-. .1 hv a plinip,, t 
lor l.vilfot'.-ii lo.i. mill tiiiih kei p til. ■ 
If iiolmlroireii Her" I. .'I. It .1.1111.1 hm 

.holll.l U. ILO |l.V.|r."„-ell I. .-I II. -1 -Il H 

nil elev.i-.i-iii ,1... iiol,- 1, ■.■.:i 1,.1.-;m|.., 



1. rii, 
ii|.e-i. 



liUie of il» llit-hl 

ili ilw by 111.; Itrii 
tain a greater ilr 
iici'n in uac for w. 

know. tliToni^h lo-i 
iiii.l .lini;-lil. ii.r- 
l.'ii. <-iii,. If re.i.li 
11 |.ioj-rlv lliH.le 
vie... Th.i iL'li I- r 
llo- li.--e..iir, 1. 1. 
Th.. -ill.|.|e I 

folly L-r.-iil i-.ivl; 

r-ient |.:|l:|l., 
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- ll-OOl. 
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el I 
ill -III 
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ilii 
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lii|i- 
fllliri, 



il.. 



rhi 



.illr 



ol,-^o 



ifli- 



i>.eil day ftftf-r I 
•iirv. Iw retain. ■ L Ml 
'i, Imi.' I II. 11. k- tl 
ii.-;-i iiiniiill-i -liirer- Hilm-I 
of 1.-II- l!ir..:iL'h ;li'-ir liihi 
lll.-d t. y leill.e.iiH, eiri-pl 
,■ hnll.i.,11 of .11 li.lTinl, |.. 
--iji.-ri:i:j'i:-.--[ Miri.i'li li.-oi.-s n. ,i.-tu- 
iy retiun hy.iruiriiii nut it* they lutght Willi greitter 
perfection ill vaniialilni;. 

The rbarai'ter of variildh innceMixry la of much U^.i 
coii*eijiieiic«i than the nnntlier of li^y^.!-" for iiriiliiciii)^ 
linp<irmi--at<llitv. though It iKa'-n f Imt -orjuiee that tbe 
varnlah ■.llolllif tie pliable, etivlir. -il.i] not lialile lo in- 
Jury by h«vit. cold, or time, and not auliject to ^pon- 
taneouaoriiubm.1 Ion. which bandeitroi-e^l many balloona 
in a few luoutha. A. regardi the-e lait ^elltIl^e^, 1 have 
acrapa fnjui the making of hyilroi.'Y'U balloona twenty 
veani ago which ap(i«-ar an gooil il« new. while I liava 
livdrogen balloons in iH'-rfii-t order and condition 
which have bfeii aiiniuilly in aervice a doicn aeaaona. 

A natural curiosity exinfs regarding the ftibilc n| 
Ikalloona and its eoat. The iiiivarninhiil ullk for 
l>ailootis ia all imjMirtcil .and 1.^1111, not by the yard, 
liut by the piece. It viirU ' from is to 10 yardi in 
lengrh and may lie I1 to t!4 inchi^ wide, aad la col* 
lected fr,iiu a tiloutand «ource\ aa It la made by aeal- 
tered native woavei* wboteatber the wild eoeoMtt from 
the inu itierry forcata aad weare and lell tofaetora wIm 
culleec Ibia laleeellaneoua emu of ailk. It it inevitably 
a forriim prodtietloo and win never be manufacturetl 
in Awerloa. and at preaent no more la impurted because 
of tlie aweepiuir and indjacriininate tartlT againat «ilk 
Wllleh b ahaolutelv |inihibitivcou thia clasa. miuiii ' TijO 
poroeut.^ I have been told by Importcra. tliengh that 
iun aatravagant alory, 'Thia aiik ii or ban tf^n 
' , to $8.90 per piece wlmlesaln in I.iHOyard 
qnantttiaai which inakra It emt fmni M lo K> n-i,t> iter 
aqnara yam. Htbur <iiltiible ailka, of lighter, liner 
t.'i..-l,'a, noa w> at roe ■ i..'.- .t e^ll^-u1s t** ^1 per yard 
long and fram S7 to ^t.' ineiic* wide. 

The varniahiDg ol the ailk repeatedly I* a iiow aud 
laborlnua operation hv h-Hiid bratlM*. WHh MUtaM* 
iiiacliinery l.tuO yardii or luor* can be moolhly Tar- 
Ditbed in an Iwnr or to by one or two perwtna. A 
doaea ooala are not loo loany, tltough half a duien may 
do If yoo don't care to aare nydroKen. Thia vaniiaii- 
Ing, with waate and Ciiue etilajled. practieally donblea 
the ci»l or value of the ailk. The eipeoaa and fb» 
diiuiujabed tu|iply of ailk, together wilh tho itiaaloi 
ear* and namber uf euatinjga required, liaa naanid III 
Intradaeiug a floe grade of eoUon fabria, eeuaeially 
woreu for hydroicea gaa faaUlDonai, in 100 yard MngtlMi 
on* meter wide, the nap ol which felta down over tba 
woven interaticaa of the clolh in the vamiehioK maahbMk 
and helpa to plaa them np, whihi ailk tbread^ ilka bald 
wli* elotit, require more layer* and baariar eamMl to 
baooma liydrojwDprool. Ttaie naapreot iabria 1 




llOiHlqrl 

Kaaprauf fabric, foe or> 

0 brar penona, ia about 
, riqaaia 'yard or mater. 
Fm alnoat all fame of aarlal framework, grioil. 



BtraiBbt.Crainad aprur* wood iattlfferaml etronger iwr 
IMund than any nwtal or tubioa. Aluminum and ita 
cownonnda are inferior to »te«l, nod about [la only 
■ervtov in aeronaullea la for fonndalinn iNuea. or aub 
etitutea forcaat Iron In olherwUe heavy machinery 
wile re atreoitth la leea an object than aaviug of weight, 
and even liere It i» doubtful if wood i* not itetter. It ia 
abaolute lunacy to think of i( as a aubatitate for elaatlc 
fabrio or ilexible gaa veaaela. It ia porous to hydni^n 
(like ordinary elolh, a common brick orn siHiugi.l and 
nooda to be repeatedly vaniiabeil. If conviirtiHlliito a 
gaa apindle or liaUikon. ita destruction ia ci-rtain ti|Hiii 
Ita nrst rutiirn to tbe groiiiul. aa It niui.t t)»' thin In or- 
der to n»e aa well aa gaa fiibnci-. uiid. being rigid, ita 
*he«ta may lie abat tered by the iligiiteit .train or 



• hile 11 



-I -o.- 
r-,i.'L' 



elartic gaa bag re 
llii i.- harm Tlie ri^k of 
iiluniiiitim gaa buoyancy 
nfeiii|Liile. and if rightly 
-i.eer i-Kl erj iriae from any 
i-i. i.'.i-Fii' j'-ru[ilea almiit 
1 f.- iiii.iiriiii.->- 111 lii'V 
I.- 1-13 .-riiiiei.t.. « nil hiiit- 



I'll i-iiiiliu-t with 
hounil». Jike .-, riibl>-r hull. 
friK-turii ill the uir ii.fh i 
>-li.i:n'.x-r -.f tie. ir.ijhtfiil '.i- 
Vleive.l Wol eltr-i. I uU the 
iii-I-l.ll geiihl. nho iiH'- i-' 
linilieill.,Ieiy r.-.-ili.oi.i.- oil l;l 

I Irdiiiury. •*ell eul.-e at 
able gits Ve*^.elii. aeciin-ly 
caily aafe. aud llie oomplrle 
family and my various ai^ini 
years, corroborate.! this Tin- i 
danger with liyiln ..''-u iiir^lii. 
due 10 tlic p.irileliill.- f.iliili'l- i ■- ].r^-val 
yeara To niiiny p.-ri. .u^ the woi.i - |.iir...- l.ill .- :i 
>yrii.iiyin.e.i-i wiih ..il.'ry, n-- if it wrro .-n. n. r iil .n.. 
preaerier, whl.- it i' .it-1ii.illv the luo.--. .iiiiploe 
imeot ever uaed In tile air, and ita vlctiiua are uituum- 
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At Fninkfiirt, N. Y.. iin ••ihiiUf'thv wHrU^i of imritHtuii* 
ex|MTiiiifn1<(. laytiiii; nfvi^ml w«>*>k». ili»rli»tr whwh I 
rctiiiitrufd'il rVfry variHv kiM»«ni>r U'hirli I I'vmKl In- 
veiii. Thcr ixtnt-liult-H. ii( ir» ttt :&) ffi-t (liAinHt^r, I 
ilmpprd Willi vnrH>u>i w*-iieliiH >niitl Hi lt«ic» friiiii m 
livdrnifitri balliMkii aiiohumJ bv tlirtf*- kdv ri>pM At « 
nxpil h.>ik-Ht of l.:iOO fi^t. 

Tli*< iti>mmtaf:r of miiiiI li«;r fntntiCiM wait hu larirt* 
rliHi I Unr** t>vrr Dinm- iliDCoiirH^rtHl " iMirmcliutit iln->|»ti " 
oil hiiiK-'tiiitarinn tcrouniU- l^ii acwiitil of Ihr uiaiiy 
«lM:«thM. ,Ni*w Vdric Htiitr MihiitH|iiiMitly |uuhhm1 ua mel 
liinkditr iMrni<tiiitt> )>xkitliitM>iiii u uiiMlrinrAimr. puninh- 
nhi«* mtli Hti*^ itti<l onp %i>ar iiiipnMvnmoiit 4N<*w 
Vtirk lowti Inwtt. imff>'ti:£t<t In luMltlnii to tlw 

"ilradi i>Hualljr" iiadirnlly involve<l It hA|>|M>iM-4] 
thitl tli4* hr»l rirlitii in Nf«> Ynrk Stul^. art4*r tti# |>a^ 
»aut* of till* art. wan a ynuni; teirl frurii my own vit- 
Iaki\ killtfNl ill a UtntJiiit cuaiity. an<t who had wttiieMnil 
iny c^xiM'riinoiitK and woji fully aei|uiitnt(Hl with tlti* 
iluntTi'-r from p««rarhiitr«. The nuwl Hi*rK>u» Uilluriirr 
of thi» pariiffhuli* tiaii iM**n to mtaUtittti a prvjudlry 
AfCAinxi atrial MpnrtJi or fxiwriinciitss. while a vttry 
tt»fHlml t¥i tt lut* not dL*%'eloped a niDglc valuabli* 
{••ntiirv for iutIaJ navliriiCion 

On*- r»hiAiilt> f**Niur»> of th»» IM 8i%nlm'I>aniont air 
Mlilf) ivmainM m iMt tioiMl— 1(« kiu'MIim' ntotor or ;i to :t4 
hoi-xf iRtwer. Wflirhicitr l''»4 ifiiindit «Uh all iwyy*R*or|4».. 
liK'Imiinir tlif horew. Tliift wWirhC of uftmut Tii) fHiiiiidM 
ytfr borne |>'twrr lia.i br«*ii efpialt^l or hiMtcrvd by Ani**- 
riuati iiiunufii«-r unTs who prtHluei* in qtMiitltU'^ ica^ 
or uriHiliiK* i^iiTini^ Wf-ijrhinc 4'> U* 50 iwHiiidH fur ciniclt* 
iuot(fr» *»f \ lu I hopxt* fKiwer. which t%n> doubled or 
cpiailntpbtd on onr driving obaft at a considerable miv- 
iufc in pm[Kirtioiiat4* w«*iirl«t. 

A niiinlMirof luotoni are aUo known to rxi»t which 
vr^lgh v<>ry much Imh |H>r hornff power, bat the»e an* 
not in tlM> iiiJirki't yvt, and th» Hmltml (Uinund or ex 
|M<n»t* of oont^rruction il<w« not encoQraffw luaniifnriiire. 

A iicKabM* dvftwt tn hicht innton luth* frrvtat ir<*iKht 
ft( fly w|i«*f Iv. A Ut^lv intrxMluoNl Amt'rIctAn motor of 
IK hune> |iowef weitfim pmiiidx. of whl«h th*< fly- 
wheel alone weiuhrt (niuiidH. leariii)C Ilie Welffht of 
tike actual motor 33 pouiiUti ucUy.orM (louiidi* |>er l»or»e 

The trritnt neisi for air nariiculion wni* to be a 
rotary iiiu44»r. or one in whirli the netive partr of the 
rn;nne are in rerolutioci. or a iXHUiKHind etitrine nol re- 
ipilniiiir weij;ht or Diomentuin to keep iin crank tibaft 
in iiioiiiMi. 

In re«[Kiii4n to (TTivftninHfnt inr|uiri4n> I made in Jaly, 
IMi'i, All rAtiniAtf of iletailn for a pro|KiM>tl wartthip, 
•oiiHi of tike ttiiltxf fcatiinw of vhieh are Ktvim t>e|ou-; 

WViL'ht of iros buoyancy chamber with 

itilerM»r |Mir1?i I.OCO 

Wei;:h1 4d netting imd allachii»ent«. . flOn 

" keel bont <»r rjir MO 

'* nerew propr-ller and nhaftine.. 300 
** do ht>nie |M>wer inot<ir with 

fuel i.noo 

W«>itrht <if ^xtrm Axtnron luid nttjwfh- 

uieiitA HOO 

Weitrln of lonr pnaw-nicorH at IW pnand* 

eiwb . - 

UVitrliC or Imllaf^t (cixiTerUbIc Into ei- 

iilowi^eK^ 400 

Wrlclit uf nuiiruiiie or Mock of expio* 

■iviii , 1.000 

Exce«« tHioyaht ]>ower at cuiuinamt. ... l.OOU 

Total weifchl bnoyed by liydmpim . 10.000 

Perniiiial ex|M*rience with kindmt goM tihuhiIii tub* 
•Ikiwu that thiM may be drimn at tlM> upvtml prnpowMl. 
110 ii)ll*M> |M>r kicHir. without «iitformity hy witid pn«« 
mirr, 

Ir iuu<4 be notffi tlMt " La Praiftce " hail half thin 
buoyattcy and cnrrl^l aO lior-e pr^wer electric iiM>lor 
wrii:lijiii; Sl*> |Hiijudh. while lt« ele<itrie pile wet;;hed ifM 
iMiiiiMty. or a total of 1.17:^ |»4jun4lit, or 130 |M>iiruU iwr 
iiorve |Miwer. tut affuiuHl a Sik horM< power ezploiiinn 
motor e»lima(e4.l to weiirh l,0()if |MMin<U with itH fiiot ; 
yet *' I.A Fniiice " uia<[c a N|ierd of 1*3^ milen |ier h<»iir 
lh)-ii. and my pr(»bIemalM!al estinuite of W ihiijihIb 
IMT hnrtM* power, luatle M?ven yeAm ASit», i» roniim^rcialty 
Ciiiiiiiio<ipMinii now, aiul cAn bit nMvdtly l«<Mt»iHHl uu de- 
limnd. 

It l« lint n<>opm>4kry. bowAr^r, to biilM •ir»bi|« of the 
9lfe (wtimatetl In ord«r to d«*m<Ht*trat» their t|uahties. 
If they will not prove their value with moderate di- 
liieii«iuiiH. they h.-%v« tiHi hille limit for further expan 
vion. and there t- no nt<ed of ttitviidint; Ihouvand* of 
doUars where five liiinilre<tl will nunioe for cun-itruelin^ 
veweli nf Npiiidie tiha|*e rapiible of vupfKirtin); a 
aiiiflle luun and a tuutur uf uue or two liorM* |Mtwer. 

(.'A HI. K. U\ KIW. 

Fraokforts N- Y. 



THE UOVABLK PKATP<IRM OF SAINT 
OL'EN. 

PKHHAPii no one Iiah forpttttrn the KiieepM that wan 
w^nred at the Kxpo^ttion <*i IHHO by the IWaiivf||« 
milway. over whieli. Although it extendmt only from 
Kne ( 'tiiiMantine tt> .^ufTri-n .\ venue, ran thouNHinlN of 
triiiiiM which carrinl milhon* of |N%i)w<n|{»-r« diirtiiic the 
■u niofitliA of the fair. Dt-Mptte tlM> irreat number of 
1lM> eun>. tlier«i were tiiiii^n whon ih^iNfrvh^' wa*i Miade- 
ipiatK. and erowdii of p«>o|ite «tood In lorii: hrie* at the 
appr^'kehe* to tb<i wiekets, Aivoriltnic to the atitiei 
putlnno of the nrs»nti*^rfi. thive timet* iw many en- 
tr«ii**e feett will lt*< reifliMered in IlMMl n* were reeur«linl 
l»*nyi>»r- anil if tlH'rt* wer^ notbtnc to lir offered to 
lilt* pnlilic hni a railway a** a iiieanit of trntntp^irtation. 
II N t«» be pri'Ni|iiie«l thut ver}' icreat difflriilties would 
havr to be eiic«Mitileretl. 

The id<*a hii» thereh>re <K'ciirml to »c«'k M>ine other 
iJieniiKd carrtaKe : and Kinee the tnp« of the IWjiii- 
villelniinti. no matter how Nhort tlw interval between 
them, were iiiatle^piate. it hii* al>niit beeii deeitlet) to 
«*oniitniet a eotitinuouii railn-iiy that will ii»ore oon 
»tantly, aii«1 the tenj^lb 'd lhr> Irainx nf whleh will lie 
thut of the line iti*elf. The idea Ik ivit A new one. hitter* 
aiinilar xvM iuk were operatint at the ('hlmirn and Ker- 
liti Kx|HMiititirM : but. a* It In a ipieMion in the present 
C{i>e ol tt inniv linporTAnt Apfillciition. the o»minl>eary 
ireiieralot th«< Kxpx^irion of IWMI r<*-ipte»tet| the pn»- 
}eetor» U* iii.-ik"' an expfriiuent. ii|Ktii ih»- t«tieee» <*( 
Vblch w«mUl iU'|>eiid a definitive voncMiiou. To this 



rfr*-el, iit a few i^tepi. fnMu Pari*, im the o|ien bin J ol 
SJiint i Mien, titer** hii* lK-i>n enn»tnieted u inorahle 
plarrorin of the *^ine ty|w> tiJ^ tliat which t« promini^l 
u* ftir lUi<l. but hot of Ml ereat A leniTlh. The f|(Mir» 
are iiioiiuteil ii|Hio A fmiii»* T>t f»vt al^'Ve the htirf.^iv 
of tlw icr«Mind. SVe uite the plural becatKn- Ibere are 




Fill I.-4iK\BKAl. VIKW OK THK THKKK 
FI.Oi>liS OF THK MOVAHJ.K I'LATKOKM. 



three floorv itudead of one— two nf thM» helnff mov* 
able anil one ntationary The flrft of tlh' former ho* a 
ctmtinunmi motH»n of jibniit two and a half milei* ni4 
hour— r()nal to ihr> k(mmn1 of an onlinary w.<4]ker. The 

fMTMin who wt>hi>* to l>e rarrletl haj* merely to walk 
nmi the »iAlionnry floor onto the nHivhiie «>'ne in tak- 
InfT A )>r«>p Ml ihv> ilir>^<rlon III whirl) the latter In mov- 
Inif. He niay even Mid litm»eU by iiifauH *4 the |xh<(9 
that Atiuid about 3lt feet a|Mirt. The Kecund floor 



luovm with a iipe4<d twlcw> thAt of tlH* other It In 
wider than the latter and eon»tlTut4>« the viork pfv|>**rly 
BO nailed, the fintt pari •er^ hiff only nn an inieriiieiiiuiu. 
One can fHUM from the »>lnw to the rapid %|>ee«l ftivor 
with the namo fneiUty ha from the ftnlionary to the 
luovinic part. The hundre«U of vitnli^m w1m> wen- 
nr»-!«rjit at the et|K*riiueiitf« had an 4rpfKirtunity of 
learniDtf with what eaM- thU opernlion <m>uUI lie per 



fornieil. aimI t1io«c wl»o vrm> entirely iiiex|H'rieiiMHj dKl 
a* Writ a> the iiMief expert. 

The Hoof III foriue<il ol ••leiiientM that f^uereeil one an- 
titlter and are a»embUHl by lui'ttic* of rlreuUr (lartii— 
an arraiitceiiieiii itiat |N>rttdtA the t>\Mein lo |>im all 
riirreH up lo a riubUN of :tO fi*ei. TheMe eleiuenla vup 

IH>rt n rail flxeil under Ihe ltiM»r nn«l fonuini: a [Nirl of 
t. Kaeli rail i>) eoiniei'ted with Ihe one tluit Hicer>e<b 
it by a Joint with a vertienl axi*. hi that it can follow 
the i<a]Ue »ifiiiohilirs u» the floor itiwlf. Theiui ralU 
more ufHiM tirivini: wheelit «|ka(*ed iitKiut f«mt apart 
and revol veil by mean* of eh'i-trieitv. Th« welffht of 
the platfMnii III d [iA»»rTJt;er)i ih *>uAletpnt to effect a 
prrfrct ailh«>»ion and prevent any ^lithnir The driv* 
mif w]H>t In an- iiionnti'tl ii{miii i>pr'inK fran>e« iu HUch a 
way that thee> ntaH with ihe rail alwnyH uocur» with 
the Hanie pret^nr*-, Thl* tirraiic*'tiien1 iil»o periuila of 
iimipenwitlnic (of the want of horimntahty tliat lotKbl 
••tiht In the rall». The roller alwa>s bvan in the Mine 
iiMtnner. 

Ftnallv. We may nlate that the door in provided with 
tuiirteriet> <>f Mitnll wheeU that more upon two nta- 
tKMiary mil>« having; iIm* pruemt form <tf th« rnad, 
Thi'* eX(>eTiiiienlal railway, wlnrh extiitilit in cIomhI clr- 
riiit UtT a leiiiTth of UfO ') itrd«. repre*enta, on a nnMiU 
m»Ie. what tin* one of the Kx[HiKitMm wilt bo, It will 
ikot hare been without utility, for it hiui f>l)own that 
the nwilion prtnlurt^ quite a louil imihe that would 
luire annnyeil the pal»en|^•r>>. S|kertAl arranieemeiita 
have kteen 'matte to kiipprei* thU liicofivenkiurv iu tl»c 
■ leAnltive fttriirlure, 

For the alH>ve |tartU-ular» and the UlUAlratioiu w* 
are iiiUehtetl to 1^ Nature. 

Dr. T. W. Barwood tltomropAthic Review) had bem 
in reirular attendance on an a^e>tl gcntleDun who ei- 
hibtli-<(l (lyiuptoin* of heart derangement. Th* patient 
wn» »een in IIm* eveniiii; and exhihiCtHl no iiymptoiJi» ut 
collaii^; soon after midniffht he awnk* noinplalnluic 
of difQenlty in breathinfc, and hi> heart wah beatiuv 
fA*1 anil irreffnlarly: hi* conilitlon h4»came wortie. aud 
early in the miiriitntf heexplret.1. |>r Hurwond notim] 
that a t»-mlile irale hail Ari*<en atM>ut iiildni^clit, the 
haroni*'ter dr<'p|iiii|e fnmi iWS to Vi Tt beforr iheptle 
wa>> oVfr. arid ihl** eoinelileil with tite period of the 
|MtH>til'H »'nddeii attark. He fiointa out that tlM^ baro- 
meter rantrcft thronuh fully 2 inches, and that wlutn it 
in very Intrh ever> Mpiare fool of tlie eajtb'* iiurfae» 
MUpiHirlH about H<k ixMinds mure lluui when it in low, 
and he IhinkN that in the i?a«e in question hi* iwtieiit'* 



heart had l>een Iw-atim? vtrenuouHly for iiorii« week* 
AiTAiiivl all thin extn% preMure. and when thi*i preasure 
wiu KUildenly taken on. the heartV netlori wan iticmi^* 
ed. and it. wllh the lunfir*- iNVAtiir ttppre^Mnl and a eUit 
WAii irrailuallv foriiieHl in the enrdlae eavtlie^. The 
iiriielifal application ol thene idieerviitlifti» ivraanire*!- 
Iv to be found in eiipeeial walrlifiilnett* of patieutji «il 
tliiii order with nr-fereiice to tianimelrie ehaiifcea. 





Fio. a.-DijrrAii.H of the pramr that sri»iH>RT» thk PLAri ^'ti.\i 
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BOILBK KLt't: DItlLUNd UACIIINE. 

TUK iiutcliiuc. iut Amwh iu tin* iitiiki'iiitl illuMratiniL 
uy» KiifriiH'f nii«;. luu tMN*ii i»|tii:r(alty ili->ii|iii«^i ami \in>- 
vi»iuiMilly i»ioitt-ii'il by Mt-vM^. \'iriiir ('»ii»rv" Ai 
IHUiv, Uiuitvd, vl IMtMU rui- linUlJMC Hm Hut* >ulutt» of 



Iju»cii*birt> and Conilnh bollt^n- In « vMrtlcal nnkltion. 
»o an tu infuiv a iwrf^M-rly (rti« lni|*» thrtMiteh tnt* threw 
tliirkiicMieM uf |)la(v, luiiiivly. iwn fl«4tirf*' and tbo 
cnlkiu}; rtni;. which, mlivii (u^i'tliHr. r<>nii whal I)* 
ci>miQc>n|v kikowD tw ih«> AtlamMHi'" Juitit. Tlit* chWt 
f«>nturf> of this nuichiue in tliat whrti iwo flut^ rlui^taiiil 
the OAlkini? nnc iin- flxnl toccther fur ilrilhutc. hi- 
»t«ad of bvinic hvM at our e-ud bjr a aQirenal chuL'k, an 



iti euiitniimry with tlMt onlhinry iimrhhir. rhny urv 
cjtuf;ht in the 4>i>atr-r hy thr furiti>x| ttaiiiti'H. %\ir iwu 
uuli^r I'-tHU ktriitt; iillriuv^l Ui rfVoU'r frt't'. Ati thin in 
th«t jniiit i>h uhli-h tl)*« drllltt arv to np^ntit*. ami 
thlH Jnliit (» ivvolvtM hy rhif |»itvh tn*ar utlm!lui] Iu 
tki« iiniv«r««l ciiuck Hau*. it oau be euily iieeu tlwt 



tho ririft Itolni niiittt Ixf iiataralty Inier thao bf aoy 
otbrf urnuii^'iutMit. 

With a vtfW of onrrviu;; out thi* w<»rk with lliv iftvitr- 
p«c tli»|Miieh, r«Mir drills ari' urnuifrnl touf>«rat»* •iiuul- 
tuii*-<i<iA]y. Th<n>r aro onrrlMl hy two tx-aiii* which cuo 
\Mf iraw'lt^l hi lUid out lU u-ilti toward aiul from the 
ct-litt-rof th*' tiiaeldne. for drfllliitf thi* variiHift dlniue- 
c«r» of Uutw, «u*d for pla«Ui|C the rhMC* m tlw uiaAbiue, 



aiid Utr rpiuovlni; thmi- Tlw drllN art* K(M^ia]lr d<*- 
Hijnkt>d U* run at n high >pf«Ml, bt'iii;; fltlttl with water 
Mtrvier, uhI nro mj cutu|Kkct tlutt tlir Mh(»rir*t Ilti4> riiic* 
call bf drillnl : th«*y ari» adjuatabiiT l»y hand f4*r tbi> 
varioiu |Mt«!hra. ti u u-nrihy o( imtt* that lli«« f1tH>r 
it[iai'M oimipiMd in only ti fff i M|iian^. the total liciKtit 
iMm»V(i th4< irriiunit behiic only i r»*ft. 

MVar** htronu««l thai, uwiiiif to auloitiatlc arrauir^ 
lliftitci which arv adopted whfrvvrr lH>^^ibtt•. cHut ji>hit 
cat! In* drllliHl \Mtt hour. The uuiu1*er of lhi*M* joint* 
In a l^neaHhin* boiler 9U rt*c>t by N rer>l for 120 imhiihU 
ar<*. as a rulr. ab<Hit IH : m> itiat'thtf vafiabihtira ol thM 
outujHuit littk* miichiiM* can *«Mily b» muvn. 



ROIXERFEED ULAMXri UACHINB. 

Thk Hocniiipanylntf lllUKtrntUHi, which ti* UkMi fruin 
a pliutoi^u(ih of n li)(ch »<|i««Htl riilli*r-fvt'd (ilanniK nia- 
chin*", for pri'^wriui; toi>uiir<l simI Kf^v<*d plant-«t 
boards for I1oornit;and ninlL'h iMmr^lin^. rt-prt^fitt!* one 
ol thr IntfKt devrlopnifritii that Mt'Mrnt. Thouia> ll(d>iu- 
•on Si Son, Ijiiuitfii. of KorltilaU*. havi* intr<Klui'r«l in 
thi'ir MfM^'ia) rUi>i> of luachini" lotdK il<*»i(;;ii4><l for «'%'i*iry 
Tartnty of w«»«k| w<»rfcintr nn{uirnu«*nt»- Tlkt>niiirbiiii>. 
»ayt< l«i>in)itn KntritHMT, in rupubti-nf pliinnit; lUHirluir at 
a luatlinuiii rai«> of lt>tKl ltV> f«s>t fM>r iiilitiitt*. Th<i 
frainintr I" "f houvv anil fM>w«<r(id ruiinrnu'ilMn. and llw 
cutlrr block fpludWn and their lH*nrtuie» lmv<r b*M>ti 
cially dr(iiirtir<l to MiiMbU* *'K<*ttpTioiially hit;li »|hhh|» to 
be liminlaiued witluMit hi*athi»;oi- vibration. All tlw 
cult4-r bkM>k fiphtiUi^ arr luountt-d iu |Milent M-lf lubri* 
rJitinit fcM^annfip«. in which the oil autouiattciilly cin^u- 
iat«*ti whilr tlitt MpiiidU; revolvni. ThiM arrank'**>n<tht 
IlihiifiHt a cotitftADt »upply of oil to iIm* bcariuk^ ami at 
the MiiKM liiiMi pn-vrnti. wa«ii\ while avoidiUb; trtHibli* 
Ihnaiith nt'inhmmt lubrii'ikiloii. 

Thf ft'etl eon>ifttM of 4<itrht n»ller» <»f UrKf diameter, 
ail fif which iitv tit|t<'tlier iuhI driven by tHjwer- 

ful tipur ^arinif. The topmlleocHii all lie ralM-d or 
k>wered tOf:r(l*er by nM*an» of a band whwl ul (he c-nd 
of the ULUchiue. ajid the bultoiu mllrrtt Jirr ailjui>tablo 
in heit^ht to allow for wear. The under»idi> of tlu* 
iMiard M planed flmt by revolvinir eutt«>r* aiul hiii)>h«-4i 
»tiinoth by flxrtl knives the edi;i-9> of ihi* Uiatrd I***!!!!; 
*hnlUrly 'p)>*ii*'il> by revulrintf cuit<'r», aiul tln- 

h>he«l MittMitli by lUed kniveii. The lop »ld>- of th** 
biknrd Ik aWt plan«^l. Ilr>.t by uieuii» of revoU Inic eut- 
lerti, and rtnUiietl toahinoorh i>nffMC« by ineniiH uf a 
lop pUine \m% u|(h ftietl knli>». which I- uttnrhed lui* 
lueillately behind fbe (op revolvloic cutler block. All 
Ibr revoltiht; culler-btock »|iiiidleH ure driveu at a 
apertl of 5,iil!> rv^olutluUH per luiuute. The bottom re 
volvihK colter bhK'k can w* ilniwii out of iheiuarhine 
for Ktiarpeuinu or »eltiu(; the cutti-n^ and it eaii bit 
raiiit'd and loweml for udhi»lint; the depth of Iherut. 
An i>Ytra lM»tioiu cutter block i*> aUo Aitrn) to ihf fiid 
of till* nuichine for »tickini; a beail mould tut tUf 
fac« old^i of ih« Uianl alter ii in planeil. Machin*^ o| 
tbbtype are exten»)rely u>m1 In iluh rouniry. chu-lly 
InUie (HTtK W Hull and ItniiM-by. for prfimrtni: the 
larxe quantilWuof floor boardlni: which areheiit iheiive 

to mII iwttt^ tif lliv koiu*Lo|ii r<^r ii^** In hoo^c biiiHliiti;. 
Uwint; to iheir |iower(iil ciMftrut'tUMt and ca|«ability 
of dealhiK «i(li the heaviest ebp-H of w^irk, lliey nr« 
alno ill deniarid for railway earrlat^e and waiTMi build- 
ing, for planint; the heav> [ituber» uned In the eon- 
atructM>» of the frauiiug. One of Ihenf machithp* wan 
rttcp'ntly put down hi llriniftby. under eonditionn of 
iruarau'teft to tnm out planed board* at a rate 4*f ft t-^t 
of I VI fei>-t (K>r niinut4*, aiul at the trial iietnully turiM'tl 
out iIni work at a ciMHtd of 1T<'1 feet, Thi-»e iiiarJdneM 
are inadw to tttke in tiuiU'r of amaxiinuni *.|xe of 1ft 
Ukche^ wld»< ami 7 hich*<» thick, up to any l4'nirth. and 
Hli idea may be fonued of their iiMiM>lve buiUI from lh« 
fact tbal tbeir weight it about twelve ioiml 



An txaaip3* of the Inefflelent pnctal nervlce In Cuba la 
former dnvstkrelateil by theconiniliM.loner> who rvcenllv 
Trtunii^ from that i»lBnd. * hie of the flrft thhiu* they 
found u [Kin euterinir the fifllc*' at Huvaim lo Inveftti- 

fate thfl »er%'ice uan a letter dfrecteil to the Ihreclor »if 
'iwtik, w)vo»e ofllce wa." Iu the neil riMMU lo that ia 
whteh It wan found. The clerk* had iiol taken Ihe 
trouble to ^h'livrr the lelti-r «ii<l it had lain in the rtflUv 
for more than twelve yeur». havinc been mailed dur* 
hi|^ Prwilrnt CUrvviauaa fint atliuiouilraljuu. 
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TKAI >K sri ii ; KSTIONS Vlif )M 1 MTKl* 
STATKS lUJNSin^S. 

Unitod SUtM BngiAM on Britiih KallwayiL^TlM} fot- 
Inwiiiig'. bn&rintc ilntn n( liinniiixhaiu. JiLDtmry 37. 1800, 
luM bmin ritei^ivMi tmm iUnwil aimnbml HalttMid : 

Airrv**! pAlnit>r. a HvtlRngtuM^r, writM to The I^onclmi 

I>iiily Mml It-, foliuvr* ■ 

I Vf ritiifi' tit prfilift thftt tlu^ liurvxturrinn npon thi> 
>|j.llnliil l^lUav nf Aiiivrtcnu lorniuotivfs «|U liHt- 
tiiHtfly r-'iilr it r 1 tmicli-d^ti^l O'lttrul >*«ll-COVpltaMt 

iMirTtT* inn I ^^-^trnt n.>llill|C -Ujck. Hft DOW QIM 

tiin>iii;h*-ut I 111.' I i)itr~,l Htjitr*- ati'l C«i»inlii. 

Atu('ri<'nn UN^iiijoiivm. Iiy lijivliii; nn t'Liutllc wli^el 
lw»!M*. nrr Pilfer oil tht'mil-t at hii;li fpt-rsl!* than <nir«. 
tK-iiitf Iwttcr to ii!iipt 1li«'ni^»flv« t<i imH|rmlilit_*i« 

<>f -V.I i ' iirl 'I . Iii.it -iuoi* t be luiiteri.il i.". .i l>v iiri' I 
IIji- ^', I .rKiii.'-:i'l.i| M -f I i-.ir I'liiJirnN-ni ciHiii:/! r;,. r-i,.-.-! 

wtf vtuill ttiHibtlcAft luuir beforn irery luuc u( British 

Aumnm for %bm 



mis rwt ytng Im y wJyi tm 



Hmt OoimiMirvUI PaliUeMloa at BruMli.-rnniiu1 
EoowvflL uf liriivtfK, writi*-». >'ovfiulw.r ft, \*W 

The Mrl^ijui Miiii*ti*r<>r Forritrii AfTAin Iioa n^'ritrly 
4i*f*)il>*«l U}M>n Cho publH'aljun, uni)(>r thp in-HimiretDi'iit 
of tUti <Njtuiui'ri'4iil iun-*riitii at ItriiK^*'lH, a w**kly 
|»»iirnal (ii'Viit*"!! t<» KiibjtH-tn of iiimtinI Jiirrr>vt to lucr- 
cliAnt*<HinJ iiiAitii(A''ti)rrrf). Tins (lulillivtlloii nillf>oii 
tuafi pnu'tli':*! liifuniiArl'tii fnriilxUt'iJ by Hf)i;iatt vnu 
tiiil.nr ofllcfn- in for^-itrn ci>*iiitrit-j«. •■xlfurfr.. ffntu "pf^ini 
p»Ti<>^li<*nl'* of iifhtT uaTiniiM. r. purt- |tr-.j-iaii 

Wiii f'.'rtMirii otiitmL't*, The (miI' i-xpcc'r-ii ii. 

miijcr Krt'ul tvtrv iix- to Helcian ct-'iiiiuiTiie aiiii iiulux- 
trU». 

▲aaricui LocoBotivn In Bnglaxid.«OQOra1 Bnjth 

wriUHrroiu Hulk Fi^briiiiry tMM : 

A f*>v numthK msa tin* AnnnuneeiiiMit waa itiaitf hi 
•oTU* of (he KiifrlkMi pnrwni that t|i« Mltll«JHl Railwav 
Ciinipuny ImuI eUmwl ft Urm oootfiMt for n«iB kictitiHv 
tlvn wflh AweHean buUdov. TkiJi rj«WH nniunillv 
prmftHl asreftt iIvaI of intntrovervy. »M|iin*inlly ia mil 
rim4 eirr****-. wh^-rv It fi'll Ilk* » tliuiii|»*reijir>. Tlw 
lintixb piiM i- b«v.' h«^n Haltiiin •'V^r mum* ror noiue 
fipl.ttijiiioii <>ti rhfMib^MH. «iH] lliat w«u^ furmalljr d«- 
lirfff'l yc-st«*riliay at rlie hdiiuaI luuettiiK of Ihe eota- 
|kaiiy iti lk«rt*y, iit-ar N<*t(jnirhaui. 

Thr rxtruiot tielriw in lakvn frotn a mrinw of tlw 
c]MinMia*« utevch. and npEMmn in aJI tlwi m*tropoUt«n 
dftiliM Mfed iMuiiuir imiTinrinI jouni&U thb moralnfC 
itIsfVfflirM, Ixiib lu (Miblit? iuhI prfrnt^ <)<uiHen. as 
•trUcinf ffuuaplo of what can h» arniiu(>)l*AMl 
t of AnwHout iDanuftkPCureni. an 



inII m br th« promMlva aod «iM>riEfit« spirit thai 
briMitlMiBtiMOMHoii. TlwXUlMHlKaUway.liuay 
AddLli OM of tb* fbnnoat of BirtlMi tyilMai^ 
of tM b#rt orsanlnd and beat oy t ipgmi la lao worU. 
Ttie rvAfftiiift wbleh pfMBOCad tD« aomptmj to plaoa 



ihiH <mVr iti thr Unmd Stelio or* cxplaliiMl in tba 
eli|»|iiaK, aiiil will U« fotd With » Ihrvly mn of l&t«fvrt 
" 'IdaMMof tiMAanHAMi |Mopl»; 

II wtmid bo «Mn (hut the 
loeomotivn in AoMrtca, 
and, aa thli vaa a naw dapartova, no doubt tniiM hifor- 
aiaUoB on tb« Mibjaat woald ba of luttcwL Ha woald 
mmib piotar lo order goods of any ktnd that vvre of 
honia manufaetoffo, and ha nib(ht wv thas the quea- 
tlon of float WMi not ona tfaat «ot#ml Into the ealenla- 
Ibnia of tha dlrvotor* wbto anklnc for l«ad«n from orer 
tht water The inerMwe In their train mlhMurf hud 
bfon very laroii lately, beiitic In IWt* cootUtmtbly uver 
tlOOIKOOA iolln>i: and it was obvtoaa, thervronf. time ad- 
tlltiofhal enffiniw luasi ba pardhaaod. Fur y«&ni Dn»t, 
ch«ir lti«ouiattV(« nuperlalMdMBt (Un JutibM>n) had itu- 

f»reMed o|kid iheiu that they worked their voitIimw ton 
Mint. He belkved the Ideal poeitlon, aecordinr to Mr. 
JolinKiu, woulil lie that they ebould h«v« 7S per cwnt. 
iu Mtenui, hut 90 iter eeat. had been much nfforer thplr 
flirure, no tlut tlient wn* no loarghi. Thry hA<l now on 
oriliw in tliMfooutryonebaDdrfMi and M^vpnty i»»i:lnM. 
They crMniniwiWil oTilprinjr in Diwmb^ir, 1»fli7. aiid tlw 
flrwt ilelivp-ry »tmiilfl liaro iwsui nuwlt' tu July -hf lHl»y, 
and they idioiilil bAV.- bin^u rfot'tvjiij; a niiiatH-r m cm-b 
ll|o4ith, whtfh wniilil liftve muiJtf up a dt*liVfr> tu Uiv 
pri'H«<iit rliiiH of forty -flinlit t-iivfiU"- 'Th*- i-' inpuny ba'l 
not rft.>*lv»Hl oiiif of tliMH*. Tli«* I.xhI nnlt-r irivrn wnj* ui 
N'UVHibtT ot lit-t Vi-ar for lw«-hly ^;iJirint■^ a*. aJi rxtniv 
rttT ii f i'rh>\ (iikI tJi*- iiiaktfn iJiO not evi u [iroiuisi- il.i 
[(■..irj 'if ..ri-- for tUlwfii tuuijiliH, tb(* onli T to imih- 
pl*'tt'i| .n May. IWXK t>-ii-'ijt»i>tivi-H wrr ■ u iirt't'ssitv lo 
til-' ■ Mn|Miiiy ; rliey must fi.iw- '.hfr]!, iimi ■»<. thi- iKr.-fi- 
fop* . lt'F.<'rtuhi»**l l<» it»k for I'Mi icrH fr iiu Atinrri.;*^ Tin y 
hsLihI h>T t«-iJilrnt for tfii >'uu'ii;i". ^rmu t w. i li?t n — 

the- HaM «-iliJ« liM.l Si' :l.'El»■l'■rl^ly^ niji] -^h-'V rv-i-i'.^ tul 
o(T<'r« Ui li.'iiVtT 111 f 111' 1 111" i-joi' w.f li:ri t. (< w t'i-k*« fr<iF[i 
tbi" tlASr of lU" r.-is';[i: III .-ill ijt'1'.-..-iiry nifuriri.Arl.jn for 
f'l iiLsr r i.-t ii 111, III r lif i it tn'/ - -li ipirirti' froin 

.Xni.'M.-,. .1-11- pr'iiiin^-.-.l M-'in-t; ii. xi Tin" ofTt.'r «it3 
tiiJi-l.' in I >*-i-r ui^-T. Kii :tK*r. w'.ii'i.. Ml'- 'lirt-clon it.uJi] 
nil' L*''r ;vii "n_'iiM- iini l-' ii' Ki.;r[iiiii| .■\tii1 il<-livr'r»'.i m 

I It- rt.\ iiL l>. 1 1 1 iilL X > r^tr lllj'l iv i| LllirliT. I tlt'V I'uUl.l i^'ot 
I wiriit> innn Aui^-ri.-.'. in four iii lILf.ll^ 'I' hi' rni^itn-- 
wolilil tw! of till* AmiTi -^Lii f V 1 1.'. wiMi i-ortiuu a-t.-r»i;i'.M:t. 
whicb Mr .Toliuitori n.n-i il- inibji-. Tti*-y uniihl 

lyc nf th»' »fliuc jw.>wit il- -li'- .M iil Ih:k: i-tiK'Hifs, inn-t ;r 
W^.liliS "r-r,iii|]v Itr I u' <T.--- 1 . li^' t.) ■.»-|iti-|j tl^fj!' iht'm-mi 
alii-.- Mr. J >li:L-,n -:mi| lu- In.iM-.l ^ll \,':^ .'T- i 
T.-li.|--il :brtl llliTV libnul*l JjAVr fftlT pU> lu v^vrv par 



.\ .!;: 
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iiiC'i Ii 
'IV. r !! 
Ml. Il.i: 



|.|iini(' ctlppiric was fonvaniwi by Consul Bovlr. 
.ri««.f, !MmI*t ilat^- of tVbmary'w. Mr fioyhi 

i.f ilfiu in (■i.ni.iri*1ion -wit!! AiiiPTtcftii ltU|>or1i) 
r.-;tt Itrilaai liM ftttrart<i»t| mi iniU'b att»MiIiutl 
■r^- i-« tliu- ri'iatinp tn ibi» rweiil onlrr by rlif 
U.i.l.* .y roinpain*. of KirvlnnO. for iwtttitv 



Aiurrii^an ioi-omuiivt'H, Variolic rt'iijonf* for the onlrr 
havr tw»»tn Ktikv^r*..! Altlniuirh (br oninal.* of th<* mil 
way i^oiutKiiiy \tt^u rel iwnt, il ha.i \}c^ti [^irrally 

ai*i*»'pti"l tbrit tilt- rral n*««on u-a» Ibr iriAljility of Kiiif 
I--b -b.it>»* to itirn out ibi.' rikgiiai*i« n-jthiti thfl tiitip r*' 
ipiirfil. |'i»»i.iiililv. thr I'lijftni'^'rintr nhoiw of lirnat 
Hrii.iiti Jiav" nt'vrr bren hnny a* tbi>y ar<» now. 
TUtTf iir<" M'MTiil n'morix fnr thi>*. Firvt, ihi*n» am a 
va-' nuinbrr of <iijiii«-.<ti<! anil f^^iman orilt»ni which hftil 
ae. iinmlaN-ii ihiriiij; rhr vniiriiit'erii' »triki' ; th**n thpre 
i% till' tfr»*at ili'iiiftrHi fnr puj-uip work for kt«>ain*hl|w<, 
l*i>th lurnMuriU' uiariiic and navy , and. Uhtiv, there 
are the ordcre tfrowjo|r out of the «ide*pi«ad movo- 



irirlj' i:i Ui'- itrJirfb iLiuiiU'ipaiUif* !<jt p«b]t<" iuipr-iv.- 
riii'tit*'— t'li'i-trn* lijjhlint;. 3trr*l railroadK, wat^rr rl. 
fir. — wlji.;'li havr rrciAtt'd ati unprrcrHb-ntiHi 'Ii-ilili ! 
for iiiacltsnfry aii4 nti^vl iron »trn«'f'ira[ w^iric 

llorr, tlif:i, IV rln rifijnr:iiLiity rur tih' »Mqi|u>. pn> 
dnot* ami j-iir[r-n-< h^^K^r huiI . n- ik'v i-f in*- rnrt-il 
Statitfl, In nil.iii i.n, rh. rf ,v itn- nn[;-i-r-,iir fai^r ttmr 
(t han heen -U'M.ni .».r ri\r«'ii m n.- ,r ^ >-\ . t \ I mt- ..f w. l^u 
tn 8|>«'iAl d»-iiianil I t--.- ri.at -li.- t 'nTr^,'. S^-tt.-s ran pn- 
d(l'>* rbt-MtK-r ilnui Knu'-i'i'i: -'ii^i vhi *' h it b'tji- ir 
».ai-;S ulMiiit il.lli-rt* i- a « ._* 1 1 - f' u rr 1 I bt-l>-frbjit rlit.^ 
Aiui-nraii :(-v un-rtw for tl..- M:ii:pihi| Iliiil-Aiv w;lt b.* 
ilt-livrrr*! hrnr at a f'lsiaiik-r.virl** ri- 1 ni'! !■ ^ n :i- c iiii purt'ii 
with the prioe i>f Knifli."!! tua.ii' [i i.-- m.nt .--i. At ariv 
rate, it can be lu-i'eplrd thai ttn- nr.l.T i-> aii f\|HTi- 
ia««n(. Kntr'ish riiiM'banir* c^jn. r- ii- lh..t I ■ :nnl ; v.-^^ ran 
|-«-iMbly l>.- li.uh ■■li.-.ii|»-r in ih.- I iiit.-.l M,i.r,.^ 

ih.'iii 111 Kiifc'liii ut , iMJt t III- V 1 1. -111. t liat A ni'Tiiv'iu "'iii^in** 
ft.-p II. tfiwiil ii> l-.ntfli*!*, *"«i»r('iaf r(>t»'r»*j»i'i^ l*»'inrt hiul s*> 
iliiriiliilii} . .-iJiii, w«>l£ht for wpiicht, thoy rlajui tliat th^ 
tliii;ii.ti l"ii-..ti;i.tiVM \n the fclrontCMf. 

8hoMld iltf Midland's Aiut^ricaii loc<:itiHHivei« |>rove a 
(tuirrtvB — That Ih. eu^t te**^ tuunvv titan (he Kiufhtih and 
vrt be a!> Htnuii: uml itervieeable atid durable an the 
VjDeiisli Mkake^it in vafe tu predirt that otlH'rorderm 
will follow. Tlie av*Ta(rr Kricluti ItKHiinotivr in not aa 
|Kiwerful ak the avrrairr Amirii-An |oeouM»tiv*», Vtp- 
i|iii<ntly, two (int;inn( are iimul orer here for a load 
which one Aui«rii*AJi locfunnti^-e wuuld hani with tfuue. 

Opaaiai for American Railway MaterUla In Formotta 

— rise F.iriiioijari irovertittieiil litw> ai<k«l. Ka\- i'l-uKiil 
..lut:i«*i \V. ]>av idhoii. <if Taini>in. for an appri .|iriiii;ijii 
,,r l.i,riYi.rt>"> yrn i^^i'.iJOtJ-tWX* in Tnitfd Star.- k'"l'l f'H- 
! ht* I'l .n>i I'll 'I I. iti ii( a r)ii-"ii) tiir-iUL'b ti.t* inland ami 
f r till' iinprLM-iuriit of Ki-1 11:1;; llarb.ir. Tin' -I^paii- 
iv«t.iiii't hiL> t^ivi-u Its Avprnviil. Jii.ii. aj* lb*- rulhvay 
Jiml h/iil'i't art' iiTi;rnrly ii.'t-.|.--il, it i* twli»\.'i; rlu- lia*! 
wii: jHL..^. t!ii' liii:. Tl-.'rr Ht (:.r.-»*>i.t in l|:t' -..|>titii a 

r.*i..tM;, iKiU- ichk' riinun^i; Innii Kvlusii: lo T*^k- 
<-li.,-ii I H-i;; -hik II ■!> I-. inini*'iiL***«| In IHH7«iid coin- 
lil.-r. il 1:1 If v» 'i» ..UM'*<I by the < "hiiieve fcfovern- 

in. I r hiii. .,1, i.*kii;t: nv.'rof t!ie if-Und bv the 
.r-ipam-^'', il pA.'-'^-E inf.' fli'* | m |, iri nf ihf* latter 
lCo% t--iiiri'-i t 'I'lf Jir- 1 11 .-.-.I ri\; I >i ii> y \ \l etr rtid »outh 
frniii 'I'f-'rki'batii In v*_ a ■ li -'.jii.re nf IT i niili:^. 

Ttir* .I,i]>iuj''-'*' b.W' r. huilf ,k part ..f thf i'xiittin(C 
ri..Hd. l.lut II... iii-w ri-lli:ii: ►tniv*.. n il h I t'.i' cxi-.'ptton of 
t Y»-> nr Ibr. V' .«.--^ iiiil iuiinl ii -ini tr 1 v.i f ri.-ni .Japan^ ha*t 
bi'i'i: jidi5tTi. At pr«-^i'i.r H l.i.'njiiMt u'.t-, PJ i'iA<u.eniper 
car*- aijil jn fr. i.^'t-rv m,,) iJut-* an* in a.-.' Ttw i[H£*:' of 
rhi-' j.n-'.'ijt l.ii.. i« .: fr. - i.i-i-b.--, .'oni i>ie .ainw will 

prnij.«t.|V (m- .•nn'.lnil.-^] II. t l-r li> :\ .-..,■1.1 Th'-fi' Will b." 
r.-i| J ^r.'.l raiU 'Ij.nil/Hli.v n^ [mi-uhI!", iia-oilj"- 

tu>«. Hiui tkridip^' iiia(«rtai for lh«> liuv. uud one uf the 
l^lini- entfhkim aMiMolMl wJth tfaa nofli boB oa* 
prfHM.Hi to me hU tarteatloB of raooiaiaaaiUaff AaieriBBa 

|o.>iii)ot iveti. 

i bti\*' Ih^d uri5»rhlly ri'-pi.-^rt-d by Mr. H. Vjiina 
^bJfJl. Tjiiwdl, Fonuo!**. ni.i' n| iln* inni nsj iij«-n.~baitt» 
ami pr'-'i'i'-nt <►! tlu» TaijMdv ni ni i- |ia ii ^ . to plore hi^ 
tiiv:i-i- l-i-f.ire the maiiufiu*tun-r* ..i imli'iiy tupplii** , 
h. -"Tx-i' itlly de*iren infnnnati iii iv/nt ung; Ant*ir|i**it 
t-uN>]iiiitiv<-«. If anv of o«r nuumfAi-^tur^r* eoiauiaol- 
I'ar.i' -Aitti i.itn 1 w I iiid recnfwaiaad that lhay glva tall 
)>jinK-n:ar5 an' I u-f^^-yt ternis In (h* 9l8t litMff; 00 UuTO 
» bat littlr* time to Uxm^ 



Oyoles Abroad. — lill^yeleft are ^preadiae 
their iway over the face of the el r Mixed Klube. and 
wlwrever ihey are foand the trailemark of man- Awe 
rican Ann le eeeo. Rect^utly lttt> Hurvau of Foreit^n 
Cotumeroe of thr> Htattf lV*|Mirrinmt. in nwponae u* a 
request frum pcrwjiiH intc-mted in the wheel trade, ha* 
be«ti oulleeliiiK codHulur re|H_irt9 u|H>n the um of the 
bicyck abroad, and Hevrral uf Ukeie reports have baan 
pubiiKhrd. Thry Mhaw that AuMtkaa-iaada whoab 

are (topuUir. and In MBit phcOi alO BMCO Ib dMMttd 

than any otlHtr niakna. 

In Franre. thn IVfuirtawnt nf PaHw In the 
ffiren to wlMH-lins. with thfi (^inmde t^eoond ah'l Ibe 
Marnp third. (VhiuiI Prtckott. wr|tui»f rmin K;i^niii», 
aay* that the w?U't'K 111 a^*- in rhe I K part nicnl uf thr 
MaTne oiMbi' iiiHinl> frni, i-;n;;la;n! and 1bi?i <'ouutry. 
and that l»le^y Uie Atut-nt-An makr - have Lraiit^i) m> 
larvl,^ nil (heir rivaU that tiuw- fhm- an- rlirri- Aim-ri 
can niiwhino* »ol<l to rvrry nnc of Hntisb luarr.ifin-- 
turtf. TIu- rtjadii in IhU depariini'iit fli.m^'b tuliy, .iirt* 
Iftjo-l am: kfiit ia [i^^t oLl"* rcpnir, Ji> a .'^/uiMxiiw-noi' '^t 
whirh will ■ liiii,' IS ini'-r- iLs.iii/ Mr I'rii'ki U aiU ixt's 
that th<- bn'yrli-H lil-.iii'H-il v. a M..vfi'. %»bii'b |h rb^- br*-r 
Iii:i. nf tiani«;>'ir-:ariiiti, tti- pui-k-il in I'VT^ Htruti*; cJweB 
t.i withstand rtiii/b wt'Aih'-r luid banilliiiir- 

In tb». It.'pariint ur nf I^i Koi-invU- tlif country u 
rtat. arid »n'4.n th** *in»il b^Ka)" arr krpt in rirvUmt 
<'oiiiHtl<tn. Tlil-^ 'd KraiiC'j beiuk' nntvd for Ita fine 
load^. It \h ^^ft!.L■ribt.HJ iilral u'';, - :;n^ r<Kin*ry in 

nil r>f*-[>*N.-tft. aii'.l tbf! w[K.irt. j-- r.ip.i, >■ L-'iliiint; lh*Tt>- 
TI,i.Ti- I.-, i.ml <iiiL' cjrlr iM-t'tVy II- tl. il' iiartiiH lit. and 
tlu' Llemaiid IS iinj(ttly t;;, n. ij <. -i lat n .n. Of tlit- 

iuipnrti'd luaki'M, tiuTr ar^ tlvi' Ann-ri.-.'iu kind* tn rvi-i 
ICuk'liNb- A Fr»-ncli rb^«.|[iU-%>. wl.fi-l b.H" Ii^mI t«-iiiH bUr- 
liiTi-. Tbir ilnry .m nl,-^'_-|... ,..r u ■'■fi-.. .rir-« iiii- 
[Mirti.t int. I Fran^f !• f|H,V''i p»-- k 1 11 1 - net, 

hfiilii Sw rd*.tL I NiiiHiil It-Tu'h, ar i I ,. 1 1 r_', ri';>irt3 
r t ijtf ^ fntn.Kti.ict ii..n <'f >» br-i'> at mi3i itiA I j .riot--:* 
liiH-:ri-i'l tbf; of tb.- I.i.cvl'Ic aK a method of [i>:-jiI 
I i,i.;i ] 'Tl Ati'.'ti aiLinn>,' all rliovt s, wliirreaii until <pnt*' 
rt'i'riitly the (TveW was rfgAnJeii a»« a hiiurv tu i>f 
affordMl only by the wealtliipr |H'u|de. In tlie ciltea 
nuiny worktiven own htcyclw and lu and froui lh<fir 
work on theiu. The ruutlo are oidy fair, beintr very 
luuildy in the fall and Hpriof; tbmu»?n the enuntrv di« 
trirtiL There in alM> a trreat dejd t*i hdly eoiintry. 
Hicy<'le?( for iim; tlieru i^linuld \y« •croiitily biiilt noil pro 
> t ied with mud KnariU and brakevu Th<»r»* iir*> <.li- 
t4fi^ti faftorim in Sw*Hlt>n Importation** Ari> nuilnly 
from Fintrland, thi* emintry, ami tifrniaiiy. tait the 
othor two (-ountrb'fc have iralnfftJon AtiiHricaVur r*a*oiin 
whieh Mr Horifh t-xplnins a* fullow*i : 

" Thp t.bipmeut of itiferlur biryrlen from the l'nite.1 
Stare* tHteint- to liave created a deinrttid for the Kn(;^t?h 
and (rernmn htryeK.**). To utv penvmal kiMWledice a 
dealer lini>orte<J 390 btayokui froiB Amrriea; teruui of 
|iaviuent. ea«h a^ntt doootttetrta When the inn- 
chinvs arrived It waa foand apoa aKamlnatioo that tlie 
iuitide tn^w of thr timt was »o poor that the katt 
pulling.' nr -.tr- r^-hinc would tear (t. The Importer 
caUe<l uti lue. iMil I iiai[jn<«>ted that lie leave th*' caM> 
with tba logtUar cimUmb doom afbttiaton appolntod 



fi.r puirtl ra.s("«, The bicycl'-' ^f^f lati-i- T.lii .it at-irtinL 
.if a ;;ri'at to thr iiupnrtfr, win. u(i> .if ibf riit^r\- 

I tl.i- .■vi^ir'fT, the money h.-iuk' al-*'a l\ t v*, 

i.f thl^ kin.l 'I - tireat liana tn tbf r- linbl- Vis^mi-.n, 
iii.iiuifat-|-.ir'-r wl." lurji? i..nl .a ftr-.f. t'la-^N litr-wlr-." 

Tv»-|f ht.-.miard ti:akt*;» ■ >f Aun'ni'an w ti.s-U i,rt- wiliI u, 
Swv'iJ*--^!',, and arc well l:k.-;l t hi-rc Tb'inifli Mr. rji, 
>l»*»Ak» of the redueit.)n in pr.i-i- n( wti...-,. m qr^ -rji 
throughout Sweden, t in- pr-oi'?* w bn'b .pivitei ■* 
imr apftear rhfljip h*iri' 11; vntw of :bf iui|wp<ai r-.' [, 
nr:i-i-H tltl>* y.ar. Tlie retail pnr.>». r^tii^;* '.rvm ^K! t, 
K'"' '*'id "nnn' ):<■ write*-, ■■ar.' .•s.-n "i -.iI a* |ir/ v.. 
fl ' ''^^ apa-'--" Tb'- ibify oil Ihil»u*^: buy-lt-a i« 
ap .t'l'.- . or- I liVtn. ,V'. il I'iMi t - n k I |i 't'lnniut*. 

In >vt ii7.--lai,i| rbr A-nt'r:''aii wti-'cl- arr' j^rHai il^ 
luai.ij. and there ir bard.\ a pr* Uiini-til itcater «lio 
dnt'fi iirt oarrj- a liti*- .if nm* or mur*- .if i-iir stainlaf^ 
iiuiki's. tlertiiany, hnui-viT, U-aiin ui. ^li^'bilv. (jarlj?.^. 
larly .n Ihi- <difnpiT varictitfri. Nirn- Aiuel irau luhk^f 
ar»' fXirti'-iv.-ly bamlii-.l in S Wiriorland. aiwl tti* lu^vt 
thiiL III /li-i li iVirr.ft. tlv, nf tl.t-ic and pli«httitf Itwa 
1. 1 rbf cii-iajitoit ol i«tn«r »h»-i'l* I'l.tit-iil l4^<berK£w<lti 
« ritf-. <d the roads ; 

" Iti-yelefi ar*i iu eenerai in-v •'■iMM'taltv iu Frficli 
Swtt2«'rland. tlene\ il. I#aUMiii))«, Zurich. Luxmip, Hf. 
The doiiditiun of (he rviadH variev very much ; thM nrt 
not Muitablr fur ridiiii; frutu UvHWUjber until Unriii, 
owin^ to the heavy trafflr rver_>-wh«rr and toita. fu^ 
tliat tlMty arr repavnl tlurini; thiit |M*riud. Dtiriiii: Uit 
tt«aM>n (whirh of Iat4f ha* not M^< in brfon; Af>^lll ttie 
I>pi4t roAiU ar^ found in Frrnrh Switxrrland. If&ltu 
swtr/erland, and In tho rA,iiioniior Aarau. I.nft*ni»-. .u4 
HitMd. Tht»y ar«* rntlwr roiieh in tlipnuitofu f>f 2unti, 
( jrauhOudeii and SchafTlutiim'n. whi»rp tike road* ar» 
ufl«u eul up by hmi'y trafttr, Half of th»> raadian 
hilly, and tlie eyc4e« have to stand a Kreat urain. Tbi 
only wheelii eultable for tble ootiotry are thoa* viik 
rtioDgriina: thick, non-ellpplnit llre«; reUable bfak«c 
•princ Muldle*. and mud ftuarda. Thfeft ontllt Mbonld |« 
roadft hnpnratjve for every wheel iinported into tbk 
mnntrr. In French SwHxerland f^•lncfa tirwoall- 
ine>h whnel* are asked for uuwt, while in OennaaSeNI* 
eriaud only 1^ and 1\ tintN And buyeni. Tb* ft- 
eelvlnii port for Preneh SwitM>rland in Havrf^iBl||f 
ilennao 8w|ttetland. Antwerp Th# dutv nn b||]Ffbi 
Miterin^ ihlf country ^ TO frannt |M>r luo kllofnuiiinM 
per W |HjUiHt(i> In Fr<<nrh .SwitxerlaiKl 9i ptt 
i<ont. alloeraoee in itiad'^ for <*railn|( and j^Mickinir. but in 
Hmnan Bwilzerland the duly bi oharited on llteiTua 
weight, ("oiianiurntly tlte crulititf tttuet be at llirtit u 
iKwitibU-, and rViKed Ikucm ahottld uaverbeuerd. It 
!tjui frerjuently ctoourmi that laofa dot y liad to \x ^md 
• It the b«ix, owini; to ita aO||<bt> than on tlir bicyrlc 
itwdf 

Ath^u If) not a whfolmaa^ pavadlaa. Only tbo Bara 



pean and Araerlean naldaBta iadolca ia tba tport aal 
they are rvgrardad with aoma Mapleion by tbaoalhM 
wIm» laelhie loaineU oataoioe witchcraft bi thaMof 



a man apiaaiiHE akmic at a rapid rate on twoabMb 
and ■a < ieeM f Ml& inalDtalBlDff bb batanoe. Tbna b 
one road Hve aillea loo|t wbtoh offeci telrooodMiMla 
the eyniist; the reat Of the road* an MtHMboftta 
tempt any but the laoat atdant davotaa at tb* ■Ml 
If a man^ wheal Maaka dowa, be laaaC repair M Din- 
artC,aitbaraianotar*aairalumlnUMdirtrlcL Vhtf 
wheeb there are, are imporiad from thia eoaatry aal 



RniHaQd, tha ipwatar naiabar belna fnua 
Acuonff tha other dlaadvaatagaa to tha «pori tho ttm- 
eiil at Aden roimtlona tba monmon. whwh attmih le 
ItN hneloew of whipp4na op and dlatrlhutUif tbr dorf 
pretty fteadlly during tDree-fourths of the yiar. 
Tbm are no domeetk) inanufaetorers In thadatrkl 
and no regular deaWr^^ bat Oraaa drallaf fo otlw 
aooda Itave fuiported eoine whedi^ tbio* mniiKi 
Attwrieau wheels t»elii« part of tbc4r itoek In trada 
There ia no duty. 

UadagiM>ear liaa alao been lieard from. CooMlUlhla 
hiw brvn able to give eiact Ripinai a* n^iardi tb^ IM 
of tlie whorl in TaJUAtavr, ttui prinein<al reeciviiu; |xet 
on ltili4f Mut ooaMt. Thfm am two wne**!* tlu-nr i>«oel 
l>y Fpfnclinitf-n. A* th^ roatU are ronnnonly uikb 
ile«p In wind of a particularly oh»tructir^ kind, the t«0 
i^nthii«la»tA have a hanl rlni^. but th«y go ahnad 
enouKli to be on^ of (be htock wondifn of tli^ planr M 
thr uative«. The roada at the onpitat, TaiHiiiAnvn, an 
in belter cuuditiuti. aiul then* are M->erBl »* li^i l« of 
Frrncli make there, which whim* iu ilulv frr-- Tiirt* 
i* A tax of #47.^ per 100 kdopTamuiift on /i.n :;ni wlitvfc 
and an additional munici[)aJ tax nf nne pt-r c^nl. of ttir 
eo*t, Mr (tiblw spraka a word nf waniiiv to pr-** 
p<*ctlv»' ui'pnt't» r>- " Oomta ahould b.:- liiii^ki-.t ainl itt 
vni<^'- pr.par»'ii with fTTMtt r-are, Tbi.' ^h^htwi iui» 
i^Wv^ ur.< frauk't-^ i^h Herloaa ooo«Kiue4ice». Tlie in 
vuioe»ohniii.i Nt.^Ti' rb... w.^KbtaC aUaaitaof tiwabtH 
and the tnial w.^iu-lit. ^ wetlM that of Iho CBWIIhI 
matrrial u^--o f-.r pa--kin>r." 

The Hfraiit. S--'.i:etueiitM iifTf^rLl a K'x>I tiutTk~f 
whrrlj. Th<' mail.'i ivre admirably Miit<-(i tn »* If'I'i'W'. 
Iiriof; levH-l .i:i l fair (Mmljtimi Tlnai^jl; l>ii-><-.-? n'*' 
in Ki niTJil u.ti^ anuji.j.: thi- fnreit^inT« tlirre aii'.l 
b*-liik' trtk»--ii up by riif ?iinr»' w.-ll tn-do riA'.ivt*;. tuiT-f i» 
ii't farmry 1:1 rb.- Si t*l*ni..nT- Tit*- I in] - irtatiUi* nt* 
fn.in lir-var Mrlnun m il -in- ■ ■nnfry. and ,\ fev ir-m 
liHrnnmy, Tln'ih- in ni^ilii-,. .-..'^vn Aui>'r.;"'an N"^^** 
ni>- nri I ue uuirket. Cuubul iJeneral i'ratt finiri«t tnai 
all wIj.-^Ih tent ibtfo ua paehod In aaaat lined eiw 
p:f b i^aparwttliVMoliBainUooalcdaMrtbaplM 

purta. 

UaUed 0Utaa mittaff MaeUaary la OaaadaMflllir 

data of Pebniary 90. imiU. Consul TwitobdI. of 
ton. writaa: 

Dorinic two mcmthH of 1a*t teneoo. the Proohaec 
BCilllnir rnmpanv had two exiM-rt loiller» ioffM**"^ 
ttour and mm niilU. with inatiuclloua lo find ifat ben 
in exifitvuic^ without reipinl lo odhI. A ciMuplele tH " 
nnlliiiiT maiddnery nianufartorwl in the United oial* 
WAM M'Jeeted. and I* now twnijf put In iwaalttQa la 
Krntffoii The ruparlty of thr indl in '''KJJ* 
Hour ami WHI lhAr^e!^ of *y>rn meai per day. W JbtW" 

i-iiinerv work I I .v.n f M HO iwwoa »byAjjjJlJJJ 

apparaHf- -ii '-iM i-i.r di-plMO tlW mllaf ■lOMW 

now iu u*-v in t atmikt. 

United State* Books lo Hoaduna — Conaul Mu-too 
write* from Ftilla. Fe-bruary 1. IWlt. that l»^ ^^J^" 
KuadtNl the seboonMNud on the iKland f • - » 
ean whool hookx. The lioicli>h 
S[ianiKh. ia taught in tha achoola, and \ 
* wane pablltbad iu Enfflaud. 



Kt. that he ha» 1"^ 
ind to adopt Aw^i- 
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maoBMJjknmm totks. 

Vp to Se^)t«inb(*r, IWH*. it was fMlniAtt'il thftt thcr*- 
wpffl a.OOO.OOO bipvclt* riaiT* )i) the LlnUtil Stut*^ It |>. 

Th« fitiort of blcvclpBfthil |iairt^ aiiiu<itii«-t| to $7.ti«*'.- 
OtH>. Tb«« bUiU of' t3<HI.«HI.CKt(l U jiiv»'f«t*Hl iti tHtvi!!!- 
raauutaetareK Ttwre Are 80.UC0 iwopte eiuptuytiii in 
thto bnilnwM nMBnnbcrolMBttMlabmBlaJuaiiu 

Tb* lumber iind pulp ini]n;(tricei of Nrw York :n thi' 
pMt y^nr cmuiiiji^il 4rA!HK\4llH»vt K M <<t tiit.h. r in 
iwrthffn N«w York ThU m*-Jin» tl.i' {-^riiJ'- uvt! .tr-ij.- 
l»ln*f of Hn/^Hi ,i.-r»- r..r.-i i.r nil i-f ii'.i,.'r- 

cliAiitnbie ttiulitrr S'> pn*. i"i<vi. i» nutil.' i if [lU ii* 
KTOwtb. Ami tbe Slate 8uperkut**iultMit of i-'urfttii, Wil- 
mm JP, An, ta liii Eanut» polau out tlwrtiiMW of 
bngij fwwrlna Hum Amto udtr privaito MMttrat 

Th« rsport.if rh.- Hritr-Ii f^onsul-irrtieml .-it M<'vtn^ !, 
]'»'r>.iii. '■nyt* ll)in thf c ririj-ioiHt' uiinf* nvar .\i>>l-iiiinr :n 
Kti'ira^pjui iirt* (il (>n'-'-rjt l.f .il by tlic MAJik iit-TiijJfir 
I li^ iil *if tin- ui'T'-hiiiit ■< I nf KhorAMJUl Jit ft ywirly rHiitxl 
t*( HJ*y tmrian.i kil-i>iit #'.'1 isfOi, Then* i*. tft'ftr nijivr- 
biinty *bc-ut tin' rurinrjiiii v nf th*t ri»iumi't*. »'l»kb 
Eiaturnlly pri'viMit.-* any j^mim] work nr linproiviueiitx In 
the niinm. Thr* i>ri><lii>'ciiiii t-Aii only Ih* t*Mtiiu»tt*t] in it 
very Tfticno way, ft** ihMrs> *re ho reo«)riJ«* wbaE^vcr. 

*nk* UrgMt fruMM ttieat fuctury in tb<^ wnrUX in a( 
lt»muuui, aHubarbaf Buvuu* Ayrm, mini bf^lniiff* to the 

fii,..,f AJI 

output of ^.VOO aIicnmi per difiiii, or I'Vi.OiCi iitiiitoh rur- 
iMW* p<>r month. Tb<^ frntrzine rootUM hHt> a rupfM^ity 
of M«rly 1i».0i)i)citblr fmt. Aii'thAVt* itAuteini^ rucnu for 
9JM ftlke«p. Tb« fitor^k rooniH io which tli« iibcw|» are 
•Mnrail afMr fnciiDc lo «wau AliiiMiieui liAV»»<uipiicitv 
«f uOk«OOwM*fM«ia«lMnaoottlii npiittdor^iMm 



It l» hkflv fli.ir iijii't pcr;*oll^ Mip!'-^'' iin iiiiibrelU Ih 
ni.i:iii(iii'[iir«-i| HI it* i-nrLs. in .-i t-ii-^'l.- (iirt«>ry. TbtT*? 
wftj* a Etmi*. Uma; aK"^. wtieo itn:iiif;it *.irt iiiaiIh their 
own uiiihr4>llA rth»afi«i fttwik*. j i-f n- i ;irpt-iirep* uiicf 
tiiHik th**ir own dov»r8 And HivtM -. ii -iciwl of buviiiK 
tlieiti friini A factory, whti're tlH-y arc riiriie«l out by 
liitii'bitH^ry. Kvfti w* Uitf aa t)ke eiubti'N, in on** far 
t'>ry iu Nf« York evturylhitii; wait donjon thr prt>tni*<-*, 
rxrt'pC the luaiiufibcture of rib<« uod rodit. Silk wa^i 
tiikfii from tlif* bolt, tlu* «tirk fnuu tbr< log, and th*' 
K|]TL>r for luountiuK froiu the iiifrot- Unil^ir thc«« con- 
dition*, to %n* wluit onultj lie dniw^ an iiiutMr^lla wa** 
onre <Y>nipt«ttiOv ntadp in four hoiin. Now. hoiiVTer. 
tUv work l« wijt^ly iliviUad. l>n» lUAnnfftottirvr luake^ 
rttMw HUo<hrr ro<lK otlxwi ctt|M, ttrraltt. «iid niaiier*. 
wblle Mill Mhttn Kqpply sMoka iMUl bandJak Tfasmu- 
lar umbrella inaAufaetarar timplr pati tbnii ■Htuftilii 
lOgeCber wicb cb« biI k or ocfa^r uoverf ne. 

Ik* 4aHa§ lDr» who daily nvarm nver lh» IMW sky- 
seraperK that nrn koIiu; np all over tovn are not with- 
out thnr nwyusnrw. nf prrrnntion. Th# Iron workers 
tti^a»clve«. A» a cIium, arw 4Ut^ who wJII Icululpf iu u 
Hocial tcliwt wbea«r«r th«T f««l like lt» bnt they tuki^ 
phmI cur** iiervr toioon the Job wbeo under thv iuOu- 
eitcv of liqttor. How«v«r. no iuAtt«r w|i«t tlN*y do 
fhtimirilyo in tbeir ttotir« ofT. th«y will noi pennit th« 
•npiaiyUftMt af anyoui^ in the cajMirity «f acnOoId 
bomarsr dtfHck uuui who is known to taka > drink 
vitlwr off or OK duty. TIm iron workera thiMnaplriw 
liwbit apoB Ifa^ and they Kimply do it aji a pmnaiitioik 
of Mffty to tbaiMflVM. If any naa of th«m or 
bflflin of a derrlnk or aeadroM awn tnklns n drtiik. It in 
bit doty to r^mrtat one«. nod tb» tnan bwatrhrMl. 
Wh«Q proof is foond, thA offlradtir b tawtantJy din- 
chafged. Tb» oontiartnr nntcbt proftNt Agnbwt suoli 
cxiMne M/tkm* bat be Kaa the ultemntlTe of «ltber 

vfllrtMn. ''^blUelpl£ EMoird!"*^ '^^^ ^ 

In tha enrrant natbber of lb« Barichta, Pinf. W. 
HeiDpel daaeribo* a iwrio* of eosnnarativa expvrlinenr^ 
and«riHk«n bv him to docido on the iiioft Hultatiif *.nt>- 
«tauoe for Isolating a fri>«7.inj! nilxtiirv. Htartini; Mirh 
a lemuenitflre of ttboat — 75 to — «o Out,. pr-Minwl 
by solid Cftrboo dhnlde aim! t'th^r, lU*^ mr^ of rim* of 
tampermtttpe with time meA»uivil. hikI ti- it rv^ull. 
eiderdown was foond to bt- tli« bvni inniilntor. w<kj1 
cArt»fully dried at 100* CVnt. Iwinu ni'urly ii^ t;i-iml, &jh1 
harioK th« advantai^c of chrapnniN. Three saiiip]i*ii 
of vftf^uiini tat>cii, of the |Mittcrn inrentiii by Prof. 
iH'Wnr, vvj^ almt trind. aii<:1 wrrt* found In nivr V4TV 
varylikfz rMinltM Ainong^ chniuiirlvfMt. and aII tw-int? nuii'fi 
inferior In miiulAting pow4>r to i*itl>rr ftidi-riluwri or cot- 
ton wiM:ii. Thnii with mdi*Tdnwn a ri«»> of 12 Otit, tw- 
rurrifd iu W nilnutPK with dry wool a riw of to .*4* 
(VnC. in lUv tUne, whll« the thre« viu-uiiin jtickrt- 

ni tolx'n irave nnder the »aint* wndlf Iohb rlM'-Mjf 'i'l . 
m , and 39^ respeotlvely. Tlw resulu, soys >ature. 
«Mkl mum to show tbot troflworihy Dewar tabes 
qwpqt b> bswgbtooMMawelnHy, 

Tbe naban obeecveni Gmsst, BwrtlaDelll. nod Blffnn- 
mi, who ure iV^(OtriAt«^t Id carrylnKout n serlsa of Invee* 
lilEatSon^ al tlie bospital of Satito HDirtto. RcMue, with 
(bp object of tbrowliij; U){ht amu tn« etioioffy o( auk* 
larutl f«rer, bare aKala tuet witli sULurvM iu tbeir lBO» 
tilAtion rx|tt*r{iuent« with tuoequitcHw. Oit this ooen^ 
Aton only on« upeciw of tbnte iiiMNTtH wru tnuplurifl in 
the expi-riine-nt, tiaini'-ly, AnophidtHi elATUpt-r, c'a{>turotl, 
«M l>efon>, in thi> adult KtAKi* in thr iniilArioiiK nrfCl<Mi 
atxjot MiuTftrwff. The mibjnrt of tlie fX|M>rliuent wa« 
a youii^ inAn who bail n^ver italTerMl from niAliirlitt 
fever Ai>il who va* recelve<l Into the lH«pitnl of Santo 
Spiriio for hysteria about four y(?*nt hii^j. dnriiiu wbii'ii 
time he ho* bevu couHtatttly uutler 4>b>«<(-rrnlion mid 
bait had un kind of fev«r wbatt^vrf', I'biti uiaii for 
nmet<*^':i ■.l:i>'* •U-pl in .\ n>i:n lu ■Ali i'h wi rf )»el ixt 
hh#*rty fr-Mu tiiin* '.41 firuf iiiuii> r.fi' t4|t.-^-iiti. i.t. .if Afio 

KU^\«m ^'lavitier- Uii iKi't'iniTT ■ith-- t'.t:tit.'. i.rJi ilftyj 
e be^an to fpcl nnw.'il. Jiii.l rm :ti»' tl.f hi. m hJ, ■>!. v- 
ainiiiAtinn, wiw foninl *" (''inr^in tii-' imnt-ir,.- n'uhi 
rial tt'VfT pxclo^iv*-.) .1 tt:H t.-rnn-rM.n r-rt.im ;yi.- ii:.' 
•priMu' t»''l '-f Itriliiiii lAnr.T-i Tl 1 1-^ r< -ni 1 1 if f-st-f 
prt-Mvl-nl (it Mii'^-tirt— 1 '■iri>'Lili-rHl .|h iliHl'- jHv i>- 
txperif'fif.'vd lu eon^iuuju|E tbme eX|Mriiueui« ou ar- 
coitnt of I * ^ " 

fTunnFT to : 
the IS— iwi . 



maajof tbciaciM|oiiaa«dyfiicaadotliM«re- 
>fe«d. ThUkipivMilydttttotliolKteMMSuf 



ELBCTKICAIi KOTEB. 

The I7sva1 TVn^rd of Itim^'iii rhfffn of thr- rnite<l 
Stjtti'M Ik ttlv'i*l»'d Hi ir>- upiiil<>ti «)« to ihi* v:»liu' of ♦-li'r- 
trie tuofort- for uiuill.-*ry jmoait nitr»n WArfhipk In rlic 
^li•1l_•^l''^iun upon flu* iMim-/ to Im' iiwd for ttir brmt 
emnr*. wjIu■^l«•^ Jiii'l ponie otluT AiiSllmrie* for rh.- Uve 
battli-^hiF^ no<A' bein^ {datjned. tl>e Naval Hoard 
u.-t^ ntnr i'^ iH --uT.--. ;i'm! thedcsMfcin «M Mt lo tta0 ' 
At<-i-rair ^.-rr.'i,Lr> h[ ! Smwj Dapnrfiwifc. who 

citit-ii in favor of Pteoiu. 

Tbs Blsotfio Boot Company, with anthoriz>Ht rnpi- 
inl of 110,000,000, wa« innnrporated in Now J«>r»«'y r4* 
(vntiv "tomn*tritrc boats and otb*r mean* of Viavi- 
KMio'ii And to ojitTHt^ #t«niMb<p lilM«v" It ts stated 
that the new company will dovoto sapeolat atleotlon 
to hubtuiirine boats, aiid tbaS It has undertnkeii Iibdm- 
diuti'ly toresutue tb« pro»eeucion of tb» WOfllOibtbi 
" IMtinik'ttr,'" which 1m» been suspended ol tbs Oobim- 
biau Inio Works for nearly a year. 

Hsrr Brsdig hAS dlMtnvered that when an ritvtrir iirr 
t* i>».rAb|l*h*'i1 niid*r watt-r between metalhc ftU<rtnMle* 
*iii'h tut tiuc\ leutl. pUrlnuiii, crold or Mirer, tbeM* iitKl- 
aIm are r^bioeil to An eitreiuely ni»e powder, whtcb 
reiiiAiii?> ill friiriieasioD M loiii; time. (laMlDS: ClirouKh 
mofit Dltent aimI icivllitf diKtinct tintN to the liquid, 
riitiinum dot's not settle for week^. He eiplalns tbe 
plieucMuenon by iiurbw that tb« mctallla vuon of the 

arc, «oBd«n*b« fawtonUy fai lb* aoM wntoi* lb til* Ibnn 
of asartof msimlllQfiiff; giv* rlss to It, 

The miU of the VlifT I*A|wr <'onipniiy. of Nlairara 
F«I|n, ha>» for -oine time iia»I (»wn ilriven liy eJectrlo 
latwer It IN foun«L Hay* The Kleotru'ul World, of New 
Vork. Ilinl electric Tniut<ni)nHton ^Ivm- itn el«j"ficity iind 
conifHirttt jvir Hiii<Kj(line*f«of uorkicif; HiifDcientU !tu|M*ri(jr 
to uu'cliituif'Al rrHinrrlioii Itrtwren the paiMT iiJiikiiiir 
mncbiiiey anil the drivjnt.- turbinen to nmke elr<'tr.L' 
traumuiMiun udvi<4ble es cn fur the .tliorleKl Ji»taiir«>. 
lu other words, the electric circnit acts as an elastic 
oonplbir and tnu» l . . . 
irn«nhirttlMofdrirtDir 

Prom AB AVAttAbte h**Ad of I.a3."» fwt in a waterfAlI on 
(be KnWfntt Kiver, aliouc inik'N of \ I^MiIia, <'«!., 
iC i» pro|i<_i«*«l to obtujii itboiit t.iiJiki eiertrinil bonK- 
I*>wr-r liud trauMuil thin over & diMiim-e of 40 iiiih*K 
lo ji nmube'rof (owuf* in (lie neiubborluMKl. The triinn' 
iii[>-- nil will be by uie-jiii'' «>f ovt'rhfiul ]ine7« wnrkrsl nt 
\:. :]>■*■ Milt* At thr -(t.iUi-ii iM-.i. IjmI -ili i:hiit.-lv. when 
til.' |..v.;ii 1% incrcMLMNl. t Li- % i-hiu'.- -aiII h.- riu-..- 1 r.i :'4 tHM) 
vmU> Tho jy»wf*r 'A'l.l In- nl.li.'- ■! rriv fiT j iinipinff 
pn r;^ I*-!"- IU '■> 1:1 1 ."A" I ji 111 w K ! I I r r ^-iil iMi I . 1 1.. I -fH'finl 
tAliU'' '-f ' ' ' Wli.-. I- lUiV.' U-i-i il-vi-t 1 '.I- the 

l',vi)r.-«itli.- Ir Ki:i.liiriiin. wliich is under un cxovptlon- 

iiiu i.iL'ii ii*'.t>t i'i'> i^niw'i'Anreof tbeiinter IVMBibe 

riv.T th.' .^,lt Mere>.<^ltate til Ollhl Off Of 

Hciiit' lUid A «iiort rock tunnel. 

Ixird Charlse B srs rf ord. wIm> by the wiiy i» an exmrt 
telegTiipher, niid who Btated a few dayn jtpo aftrr ritung' 
in A Ikorwh-'.H earriAt^' the uavv VArd at Hr*Kiklyn 
that lu* woiiid nover ride in nny refiielo otiirr tb;»« Jin 
«>U>ctrii^ niitoniobile if he (?oiiId help it, itt a tlinner 
tliven in bij* iituior l»v New Yi I 'k f l .ii nt.-r -ir < 
nierro ref»rTP<l in bis addreits to the rkrt .iriit lU ->1 
< Tuna offer***! for th<» intrmlurtinn of ekx-trwyil i«|tpftr 
)itii>>, j\nd pt|toke in t)H« blfrlwut if^rmit of t>ie qtiahty of 
the elertricAt maehtitery iiiAnnfAi-tnret) In thii* eunntry, 
In HtMi-Akine of Jiipnn. tiiiKiti: oth«r tblnic>> h>' stated 
that a( i Ihuku he Baw an elei'^rlral plunt. intule and in- 
!«tiillf-tl by n flrrn in the I'tiiteil StMe*., that whw Hm* 
niie9i thin:: of the kind lie had ever Aeuu, and whieb, 
i»r*idrH f(lrn^^l]1n^; eumnt bv oBmtlaiKbatieet mU- 
wav Aiid pimpink- waiflT, ioppltod powerlbr tfiigrtiM 

different inilu»lrie»(. 

Col. ttimbAll nf tbe tjnartermaftter's DMpsrtinent In 

tbe Army bniliUnB. >Vw York rity, lias reoeivwl orders 
from the War Ivpartineiir to *»s*iirent oo«'A« Iroiifthlp 
6t Irutii IJD^i to |..^i toriM tiurden, to lav cnb)*^ to cou- 
neet the iHlaiiilN of the lMiill|ip>i>^ 'l^be Uet>artiiM!nt 
liUA aJreiuly urdereil for tlitK pun^t^ lOQ tniles of UNI- 
rinn mble, weichint? -^2^ lotiH. This ca1>le wUI tafeo 
alxMit ((.•'VJO riibio fret for cudiuj^ The cable Is to be 
coiU?d in kkeltTtoii t luaks In different bolds on tbe ves* 
del. The cable >hip iQnataeoommodateon the forward 
dork the "iriviniT'ont'" machinery, which will wvEicfa 
from t\fteon to twenty tons, and the acsoessorirA wei^h 
tng from ftve to ten tofi>. lit the alter hold will lie 
fitted nut tho qitnrt»ni for tbe rrew of twenty men. 
ThtN •.puce will bv u«e^l for coaI on ihe «ur out. Tho 
dhip will ttf* kept on ftiAtlon aj* a oubleul|li| OTOHIi 
if aeeewary. bt> used as a trantiporu 

tbe nleroMsoiM brings Into aicbl iMHtfl Ibvixi 
ble to the annlded eye; so tlm teksphono la ImW brioir- 
in^ to the iMu* thlnos hitherto inaudible.^ snye Indos* 
tri*>ft and Iron. *'Thfai has meently been nioJe jiwwl 

bl«> by Mr, U, a Whipple, of the Brooklyn Water 

WorkM. wtK> ha<i Invented an electriral Inhtrtiiuent by 
wbMi (he VMrioiiM ranice* of tenifierAture titity )w' 
beard lu uti ordinary tflepbone receiver. Tbe appa- 
ratus, in external appearaikce. Is llkeaa urtllnary elee 
trie battery boi. Piwn one side of tbe box extends » 
long insulated wire, carrying a sm^l etnl of bare wirr 
on tile end a4 It. Fritim the other nide of the box vx 
land wires which hold a telephnnt^ nxviver. Tbfi let 
ter is to be held to the ear mi tliat the icnqwrAtnnn 
into whieti the bare i*od in thrust nvar hi* heanl, ileat 
nr ittUi A<*tlii(r on the bare coil of wire catiHeM nii el*H.'- 
tric current To ^et up a bn^ziKkr In tbe telephone. 

When ill*- irj^'riltnenl - il'*-)! rl,,- t.-li-i-li'ni- It- d to 
the ear. « lii.i* Mi'* I 'it-ii'T |. iii 11 diivl <iii I ti.- iKvltery 
box nisTk'-iJ ii ii liLCMr'.-" r'-|'rt"-Mii r tu' 'i-^-irr-i". < i[ i.'iti(*er- 
Attir- .1':- )v.- un. 1 h.l.iu- T.ri- T inTe i;* .1 (- m:i1 pi v. 1 ted 
in tih- till .1? r||,-.ii.v I Thi- ■>h«.-rv'T |.r:>--:-.'.tsi to 
turn 1" 1 1.- ] r f fi iM. t"i;.: I r.' lltriiTc - lU t 111' - iial. When 
thi- ti-li'vlmii.. [>. pii. Ur-I r.. ch. .-.(T, 11 l-ir|.| liiw/jiiir 
w»iiti.| 1- h- it fi I 'I'l 11 - f. t M'.-.iii«..' 1 ! M- iiilt r lii n-t. not 
Imi|i]-mi J'i \->- 1-1. ■ riL'iift' p>>t;r.'.. iitMiir -li.' t. |ii|ifrrt- 
'.nrt- -'f rh.- ■A il. r ,11 T|-.' I.iir>' I- [il;i<'i'.l ,\h 

III- |n.iijr-.r i.f.s-- t| .* li;,-iirt' rli;<' i:|:!;r;ir-. T:i.' .^<rrt*rt 
Ifitii -T tl'i r.-. fli- ii'ii-nii;.' -nuhd I'l T' I* I'li'Mii' ln-i-.ijueH 
f :iinl'T nil t i . win-ri il ■■■■ii'- it " "i I *' i 1. 'f -■'■.■■|«-- ulto- 

^'■■tli.-r A-. - iL- li t' i.iif.'.iM;.- •,t\- ^-l.vrrer 

kaci'^r^ ll;ul Hi' t. ri|.i'-iil lire of rlir- water has be^-n 
found. The iti^; mn i- ii ■ ii.nv li.-'mjf hmn) in cold 
*ioraje wureh'^ ii-'- '■■ ii-.. r-iiiu li t- irmpcratnrc of 
the vario4u riMMuii witlioiit o^usutiig i^aimu," 



,,«0|mrl«. 

1 •* 



SRLBCTKD PORUULiB. 
To RsAOve PrAtbJy BpUled laJt from C«r[>*«tk — fir^i. 
take up a" itinch ah ixife^ible of ih'- :tik. a i>-'i 

^IxKUi. if lu coKhidertil'iH ()n,\:itit) , wj h ,i '■-In iin^' pud. 
If UDl [>l- :in!;il, ti- ii^' li.r .liru r tir.(l'-r .-ifJitT r-.n 
dition iir r|i.- rmi-t.. >.iwt-'iir ■ M 7.w.-»-t iit:ik i.^.-r 
the 9]>ot, ami, aIIc rt-ii^.uii 11 lu^uiu-i-.t, lAiie dip 

aH bcf4>re. re|walMiK' '-i'' ;^^Ml't■^>• nntit tlic mdk (Vine-^ 
away oidy vlit^hilv •'tuttir.l with black I-'ini>)i liy 
uviiit; c-ild wat4>r. LntMnlm-l. wtthe |>'h:'.>?i Jnice Im* 
\*i-vn ttrt.uw^l- KmaJIy, n:iM- v. , -A, mu , ii< r .nd ilry 
utT '.T it.'i .1 M<ft cloth, rnliiMiii: t hr -iw r^i.-.' - ; i.-l it 1 > Hie 
waE*'r it> nt>M>rb«ii. lukBptdAUiav i*t> reim>\ed by 

mototenini; ACfyoial of ollrtftMldnod rabldiig tbespui 
icentiy. rei^tbifftbo opoiauloti BUlll tbff ipoifctaBlibeik 

— Nat, Dr 

Uquid Polish for Metali.-Tb« foUnwtag «« bftOV* 

say» llwf National l>ni«'irixt, from nei " ' 
to yield a flmt c-laN» pro«ioet, ■eeOttO ( 

r«rozld« of Iran (jewelei'^ 

Rotten stone — 

Inrbeoftelevib 

OuUeaeid 

Palm o<t siifllHMit. 

Vfi^.'t.iiM «i|fTl,-it-i>f 

( 'il ( ■! ' r I ill ' I. r-nflji' .riit lo pi'rf .iMi(.v 
I'ljlv-n/i' iUi'I iLii.\. pr..p.irt j.iiiiiJk' ih" I'lilni "il and 
Vasi'lllii- lillll vnr.i hll\<Ml l.ijUliI MKlir 11- lit I V ' tliic*. to 
hold xl\f po'.T.ltTs :n vi.^i.t-H'-.m U' r iii 1. 1 t. iiuid 
y*iii iHai ti'.p I \ lurm i. .11 i.-f | .1 1 ii-Im--. - ..v it 

»n-i-iii*., I-. Jiri .'iiiil llV.t' I v.'i y ■■l^tfr, r. oi. r.-"- ;t i-vf- 
tun: .^im ilM;r fif |i-r:ir'U--i 1 .• \ 1 1. r N- -f. .-i>' ■.» f, I a-- ;* k hi mC- 

lediT** <d Sh»- luarertaU eji tt f n^; iitio i in- r. iti iftt-iii- mi <»r 

tbe |>o|lHhiut; lUiUlUrv U-.eiI. IUmI of tll.-ir |ir.'; -irnl ti'tl 

for Uftf- Ttt altulii u Itiah ni-tforiLi nf |iii|i->i 

llie nialerndt tiiu^t Im* re\iuct^t U* a very lin*' auti uni 
f.ir:ii iM.K.l'-r. * >rie ►iiiflp ktitin of ilie material lart'^-r 
■ 'T •|j:ir|'<'r t lii\fi • he ri'si will produce M-rAtciie* t lh*i in- 
t- rfcr^- ii:i :tnr* jinii^h *,'iv.-n tlic itjrtul To lunkr ^ure 
cif y-ur j. -AcU-r"* rtmne beiiii; fnr from iliL>.t .Mid irnT, 
pn[iari- it (r4't(h, «> followit M.4kr n t-iAutinn i-f irmi 
niil]'li;»"r Is- pf^-^mx'v nnd fiiM.ther of okfOK- ^omiI Add 
?h.' jjirif" III ilif i,'Mi-r. UtUi: it thfi. n .1 1 .\s i .h 
prKs-||iir.»'-' l-'i.r-^ri.TT r 1 1. I 1 1 -liil, .nid wa-b di. irp-iim- 
00 th*- llltcr witU r«"p(-.,;e.| rK;ti-L"- "f w.r. r, ;iiid.(r>- 
Wbeii dry. plnoe in a fOiitaM 1 -,i.i;hi r. ti d Iniil 
jrently. II ^fMtti iirnitcH and tium- -ii 'il nri'^ iiti inipul- 
tNible iKfWder i* left. Thi> i» the j ■ 1 • I t c,* rn il • riid. 
The inni!«orial *-nrth iiiii*t be fr*-<'d Ir^ u. i- ii.ii. t.-rit, ffe . 
And reduce*! by (;<"indiriir to u i»iid:.liM;i ^.i;LiI,tr lo llntl 

of the iron penoxidsL TImi rotten stone uml acid muni 
nli* bf imw dotuJ. If cwowhI nttontsua be given to 
rl io M d w i wK roocwitow fti ely faP tofetjoed n — H e 

rmint" used on 

, k uanlly a iWHiH'ondtn-tiMt; >helbfce randsb, 

enrrying elminbnr. Try tbe followinie fonnnU : 

CfQiinbar, pntrerlxed 'A imrtft 

Venice lorpentine S ** 

SlielUu!. pale I * 

Aleobol. 9^ per cent . »iifncieii(. 
Melt turpentine And (•hellAc. r*-iiiovn from fire, lei ro»d 
down to anout 140 R, and A^ld lU |)*rt« of the aleobol. 
Hub t < iiuiil .,tr V. uU ^•ul!lt^iei>t aIci^iIm*! to lunkr 11 
pa>i<% and u i.i 11 to tin- ntelted naisture. I^t on a 
WAtcr bath for a few rninttt»i*. aihI stir euntinuon«ly, 
until a Ktnooih. hnino);eii>^iii< fluid i« olttarnvd. Ibe 
move fmin f) re. and Mitr niititoold Preserve in w*dl» 
)•^>ppere>.l vinls. and wheo detlred fnr use retnm to the 
water iiNth. and bent until tbe llqaid ou be ukplled 
with a )>ni»h. Tbe luagMI abow be wmaed boAwn 
applyior- 

▼«^ib far OiMed ■wi fc eee. Bar «lll pbitun* rrAuiea. 
■MBMinfi, «!«., tbe IMhiwtair Is veMinineiidnl : 

anmguttn 00 parte. 

Dragon^ blood,.,,,.,. A 

Aieotiolie <*xtraol of mdolwood B ** 

niood Mhelbic 75 ** 

Sandnmc • " 

ifftreh tiirpentbie . ..■ , ** 

Alcohol. W i*vt cent WMl " 

mi and diffi«otve by the aid ot » irentle be«T This 
vendsh Is oot of jcrMtt brdliatiey of :i^nrfii«-«'. lint Hi* 
tnukspnrenoy preserves tbe imtuml MppeMranc«> of the 
guM. For gilt surfaces that Iwve beciMne t»rnt-h*>d. or 
whieb are covered with fiinehbecK. or iiuilntbon gold, 
the follikwin^ U Miid to be iM'tIrr : 

(tuin (;iitta - 90 pnrte. 

Alcutiolic rxtriu't of KAiidalwcHMl, g ** 

Hlond shellac 200 " 

SiLudarAT . , AO 

I*arch tur|ieiitine. . . Ijfl •* 

Alcidiol. lir> r>er cent •-•■80O " 

Mix And dl-trndve kh liefocni— KbMeBH PtVflgifl. 

Perfume for the BrestlL— 
t. Ucorioc eitmet (powdondl.. 

Oilof cioves 

Oil of cinanaMMi ,,...«,.IOdn|A 

Rnb tbe oils tbonmgblvwRh tbe eotMet. and then 
form into 1% stlfT nuvui. Blake thb intn either small 
f»eit«'tA oritlickt Wlieti the pill form is A>lopt«Ml. ii i> 
comnkon to co:it wirli ..iui»r Uftf. 

3. Oil iwppernniit lo|it.>.. ,. ^1 tlrops. 

( lil Irtnon ^ 

4 hi nrroli 0 

I HI einiuunon.,,, ■<..••.•■••.■•.....< S 
i l^v.^ 4gfnkuk 



X iUiillA. 
OrrlH r«tot 
Mace. > »« 

iSutrar. 

Licorice extract , 

MiiciUice <->f icoiii arable, 



. 13 

.15 
..I'l 

. :»i 
. M 



A mixtura of vaisoC peppenalnt and spennidnt wMb 
n little oil of etoveo VMU. we thhilL nabo b yood per- 
fono Jbr tbe pujpmu^—tinmgiMU* an"-'' - 



WM 



A tcoh<d 
IfotKl lautidry HuiAp. , . , . , 
Ileal Hie j'-tful-'UIM. wni. i 
batll Ui.' il I III' V .iTf w ; rii ix'- I. 
tore the Miip mi in iliii- -li.-\vi 



I or buasl (or driving away vt^rmin. 



, , - . » C- c 

1 '. ;fmiiiiiie«. 
I In a wnler 

r-t — vela tbe nlX' 
'I'h'H may be mod 
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C<>U>MAL ISrPOHTH. 

How u* rx|ii*n4j aiitoiitf uur onu |H*(>[)tp iQfirt* limn 
t«KMKm,tV(l 11 yenr. uliUrh (lie |H*np|r of l'iiile<l 
Hlulrs hnve \>rru in ^mliiiir tiltroiul. is ilia 

fUHMHl It) thr Auriiuit Kf|M>rt of Uh* Cliiff of the Buitau 
o( CMAtiatim, wbwti Imm Juitl been lufttlr public. The 



rnlttrtl 8Cat«« wosnplMUViil 9v<m undw fonaer mdrrne 
cniiiJltUML^ itml e^iifHAlly HTi iliirlnit tliir iwHckI in 
wliicli rt*ri|irut'ily aitn't'iiiiMiiN m» rnplilly iorrrn>itl <mr 
eipurttttturiM tu tlirnu Mitrh irr4'ut**r thnn hnw 
(•v<*r, is the mnrkft ufTfretl 1>> tIk* nkiiKtrtHM rt^iuiairr- 
rially «iljn4*i*iit to Ih*- Pbili|i]>iufii, wlH>~e iiii|)rirr«tlonii 
■mount to $l,iDO,0)».<)t)O aniiiiHlly. ami lihow chit>f 



tuaiciaiit**^ of Ijn^rotibrMi •toml (Hindlel lo enrh oUwr 
b«<tW4^tt llu* vlltKtev aii«t tUm bay. Thr two baildinif* 
wrrrr tilriilinti Id miiHrMK'tlnii, kx»th Umd^ tmilt of r-uut 
taoa» hUickn of luntwMtry »ii)l«lly rcnu^tttctl togi>tl)«T 41*4 
covrrrdwiih a nuliU Ueil uf mrtli itwoitl of trtvt ur 

Tbc BuanlbouM* itoutS b«t«e*Q tb«iu on a ntkj bfl^ 




•UJtlPWtlon tfrf>irs out of thr nwiror rpUtionit h«twM»n 
th« Liuitnl Stn1e« ai>i] Cuba, Pnrto Ktrti. Hawaii, aiiil 
lb<> IMiillppitics which harl^ il(Trf>lopt*(l (liinni; tb*< voar 
The ni-piirt 5huwK that tlir iH^t^kla* uf ilut s'tMi^^ 
luirr bfrii M'iMliiit; nhroiitl niorp thjiii ^J-Vl.'MNl/NNl 1% 
>-mr ill lh<' purchiLM- of thcv rlii^*>o( nrtirl**^ p)SM|i]i>»<it In 
llii'M* i»IaiuU whirh nuir, with th<» httnitltiftlnti of 
Aiurritraii capital ttud *tii»*rfry. ^iirirmon^lv liicrnaM* 
thi'ir prtHlnctioci ant) unpply prartlr-ally nif of iIiom* 
ar*irlc» of tmpiral icTiiwrh for uhl.-|i )iav> in lh« 
past iMN-ri ntniptOltH) to )*eiiiJ iiioinry abnMhl. WliUr it 
M hn[»Ml and oxpHrttnl that (lit* fariitt* n« of tin* IJnitMl 
Hcati>« will Kt^jultly atiil rapUlly incTeai-t* their »ug:iir- 
|iroihiciitfc al'lliclti>i through tlw irrttwth of the b<H*t and 
t\w e»fnbll>'ltmt*iit of heel »ue.^T fru!lorieti, th«rr vtill 
rviiialiiii. a>il<lt* from Hii^mr. nrurly |^i1O.0i».i)0O worth of 
tro|»fr«l prK>Jiii-'tion<t annually iiu|M>rtet1, nnd up to tli« 
tMrnwiit time tbr total nf trupU^l proiliictinnx iia|>ort«d. 
Including; «uictir, hai thN-n ov4<r ^-J.10,tMH>,uiN> anuuallv. 

DiiMUiuiii;; Ibin qui'^tioii, thn ri>|w>rt iiayii : "YIh* 
int«rait fflt ill tb« t»nii-|i<»nuv«i fifoft ii|wiii oiirr«»tii- 
tiuiroo of thiT *!\'i>ntii of th«i pii»-t yi>ar ban t>«>(>n apparMiit 
ill thi> inipiiritit which hart* r*'af!h*<d (hk'> liuntwii fru<n 
eii'nry |kan tti th*' country. Th^ production luid i-xMi- 
Muniption tit tim uli%iid» iimuIi»)C Into cki^rr relatiuiiithlp 
with UK, and their ablhr> To xuppty uur own wnut« arid 
to op«n a market (or mir tiiir|du» pnHlu«(N. Imve lx^eu 
thovabJ^kTt uf HKifHr (lupiiry. 

"ThU tptt^xtltiii imtnrally illvidtn itm*U Into tlirre 
dutinc:! iiropot.ii|onft : Kintt. bow much tbt'y can sup- 
ply of ibi* cbu'N *t( nrliciett fur which we have in the 
nant h*m<u coitip**|)H*l to (tend iniuiry abroad : Mwun*.!, 
tiow laric** a iiturkel they can thtMUMflreti o(7rr for nur 
|»rotluc[t» ; third. Ibt- inlrikduclimi lo otlH*r tuarkt-ln 
which their c^Milnil may offer to our own pn^lucrni 
atld luanutirturM^. 

"4lur uniiual iiM|Kir(alionii of th« claMt*ii of arilrlp* 
produced ill thetvliuuUof t^iilia, Porto Kini. Hawnit. 
and tlip IMiilippinn bavr for y^uim av4irHir«*t| futly 
$S50,(Wi,000 annually. Of ciirT**M'our aiinnat lin|K»rta- 
tionii aiuonnt to nrarly ^Ii'i.ui)(i.iM) |M«r year ; or>>ui;ur 
nearly annthcr hundrfNl million-. i«rid of ir(»plcHl fruit^ 
tobaMNv hemp, aiitl oth«»r article*^ of thin cbamcl<*r. 
fully Afty millioii^i. niorv. All of lhirt>e are itruduoed 
rfiiubly in Chm^ tdlandf. nnd in iikwi cum** their pro- 
durtiiHi ran be tcffudy Incrvawd. Willi tlie introtlue 
tlnn of Auji^rican cJipilal, mv-rgy. and ingenuity, tt 
s«etiu not unreu^otiable lo luwuuit^ that tln^v luav Mip- 
ply practically nil <if llir ^'iiVa, i.KMi.UlM> worth of 'thi»<M» 
prtxlu^lmiiN whi«b wt? hnri* iwcu coiu|w|l*>«t to buy 
abroad, nnd in-tt<*nd of ■[M'lidintf that tiMkncv anmially 
aiuuni; the people of otbi'r iintloiiA, vtf »liall itv t^nnhled 
to divtributo ic aiiion»( thaM> havhi^; lnt<irf>i>tM Idt'iitlcul 
with onrown nnd rfpri*M>iitintr American cwpltal and 
Auuriean rntrrnrt»«. It in worlby ol note ibat a larp- 
abara of thr c(tlTi-4> wbirb we annually bn|H»rt mm' pnys 
an cii|K»rt tax i*f tirdre |i«r eeut. b«fere leariin; the 
onuiitry ul pniduriluii. (bu» (civltitr a marked ailvnut 
AtfM to thofM* entering upon 1(4 producliou in localilicii 
where eiiMirt ibilh*!) are not mllectrd. 

"The iMllowiiiK' tablr abowii th* ralne of cofToe, 
»Uirur. iiml uther IrotMcnl produetionit im|>ortpd Into tb« 
United Sintey in It^jK, that yrnr beiiiff uplm^cd mi m<»r» 
nearly nurnial than thoMt c»f latter <bite. In wliwh 
«haii^«> in tariff ratcK affertetl tb<t yeuKii recoiNl - 

" Vai.i k tiK Piuxrir\i. AiiTtri.Kx nr Tlti»Pl<'«l. I*IH> 

IHiTMi.V iMnuri-KIl ISTti THK L'MTKI* STATKft 
l>t*Ri>ti TiiK Vkar KMIIM» Jr\K 3U, ItfUtk 

ArUtlim. 

CofTee p^.TXi.m 

Su«ar HH.-,»nt.T73 

FruitM and DUU |(}.!t57.y07 

ToImuvo IK.7lW.flW 

H^-iiir'. j'lto. me 1I.«M.447 

Altscvlluneou4 «rclde« l<«tiiiuited>. . 3D.utio,iMi) 

Total.... •3A1,ll30,Slia 

*'Tli» direct market offered by tlw blandtt bruuiHtt 
into rlcwer rMUiloii^lup wiOi 11* bv Ibr event" of thn 
yeuraitiKuutii to fully |i<Mt,iKKi.riMi. The annual iw|H>r- 
tiiliiMifi hi to I'ort^i Kio* under noniuil conilitHMin 

ai ml to alxHii 4ilfl.i>«>.m)i>: tboiie into CuIm nliofit 

f 5VOXI.0IX) : Ib'i^e inl'i I he rnilippinmi about t^^.OiMI.. 
004). and Hawaii f7.0iXI.U0O, inakiriif a total of atMiut 
tllO.OL*-*.'**'. "bich MN'iii* likely fVtWtrrcuitly autrmentcNl 
wiih nirriMM'd pr*jiliM*rinii and bn^'liW'Oi nrltvity A 
v«ry liiri;*' i-liitrc td the artlrli** lui]MM(f<| f.ir thew 
niarke(> of tht- ebi»w»' pr<H|iicwl In the L'niletl Staler, 
and the dlspoaltloD to purobaM ibew Jorgvly fruui tlw 



polntii of dirtrtbution lie, many of them, a* near to 
Manila an domi llavaua to tbi^ cjty of N«w York." 



TUB EXPUmiOX or a IDWDKR UAtiAZINE 
AT TlHTl>)N, KRA.NCK. 

At 8:15 .\.M. on the UH»niini; i«f Mnrrb U ih« iiowder 
niairazine of l^ptuhran. ^ituiiU-^l at the n<»rth of Srynr 
Kuy, a mil«f aiul thn^e i|nartc-nt frt>iu Tuuluo, blew up. 



ock, and l)H>y were M-|karne4t1 from tbr mainUnil bvi 
moat Ijonlereil by tnt-^, which wai» half Utird with iinit] 
at (tie time, H4*yttitd iheilitrh wnn an incluaiiifc WRll.a 
railway ninntOKfroni tbi* arnrnal at TouIud latli^r»w- 
drr woVkH and tn Seyn>\ an npwani Hlopin^ ^trclcti U 
p-4Mind planteil wi(h ifiirdeit*. the rciad frnni Toulmi tu 
H**}nr bonlrn-d with ilwrllinir* whl<rh forim-d thrviUiKT 
of lAt:oubraii. and Qnally tlie hllU. which the tiimrrin 
tlicre in ojH-raCi'Ui had irlvrn (be H|i|H*arAnc« of tiiSi. 
On the nut were »ome ditcliett aud a taive biuiii. aul 




TKKKS Ui:s|nK THK KA 1 l.lli .A 1 IIAI.F A MIKK AWAY KIMM THK MAdAZI.NK. 



Tb»f wile witnr-iHew of the rxph>«ton were the t>e<itrW«hiin 
^uartj about 1b« eiicirvlini; wall, and (bey were all 
killed. The <rfber victimit of the vu1a>>trophe. both 
military- ami civil, were killnl in (heir bedv while 
lulerp, while thone who «urvired In-anl <mly a midden 
cruiubliii); nounil followed by an tndr«crilwljl« rxtnr. It 
is |MM«iblc, the^refore, to uct an idea of Uii^ terrific ex* 
pliitfinn nf nearlv two biindreil tons of powder only by 
eininininic itD dl«a«trtmi> flf<^-ijk. 
Oo Mareb 5 tb« puwdur uiacMins^ w ruUivr tb9 tvta 



on the went th>> ikowder mixinf; butUUufrft. rarfriiift 
tiboim. Moraic*' hiiili1m»r* f'^»' ineltnitr, etc 

On Mnix*b 0 the np|H>nranco ol tl>e»r pl«c#» 
ehnntf^l w by a tiehitre. In idnrt» of powdt^r ma^miiM 
No. 1 there aa* l«> l>e nwii only a hob* ftlled wtlh 
North of thiti there w«b no lancer any Vfotigeof wall, tall; 
way. or r<tad, but merely a chw)*. out of which eu wrpta 
only trunk* of braiicbleati. luutilaled tre** awl pte<Wi 
<»f wall, indU-atin*; the nitt- of the wildly bulll bou*J 
>ol Lagoubnui. Tine outline uf the bJlls at th* wM 




THK VILIpAUE of LA<i(H«KA> At lLll IHh l..\l'l.ii.-5hJ.\. 
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WW th«only thIuK timt RiiuiiiMH] IbeHntiKi. ThwwaM t*m9»f Toulon nii4l Hcvimi tlin'n dnv* to p*.rori»r flw 

dAVMCAtloii ritfhl aud left : ftinruwHW DttMit'H |»y in the n*ti>iilu> at tlir^ir ncHuruiK^ ; iiriil iiuiov of ihv I>uh|)«i 

I J i' (jiNmi Ii» ; iukI It wiu* w«?r«f (opmi biirNxl iiiMlt^r m vani iumI'a liJilf <»l Mirtli, 

plainly to U- tlint thi» torrNt of tiie »'i;|Oofcioii littd uiuiJ. anil iMin-. nf Mwrv ktti«l. 

«ll bwii lowara ihi? north. Aororrllnu tn tlo* i»mi iiil rv|Mirr. flftv fotu lue-ii werr 

It was like the aUcharfrncif ft colotfua] caiinuu. Th« kilktil AiaJ oo^ hiiiMlrfil wouihUmI. thirtv thrw v«ry »«» 

hillock wliifh bcu'Kfxl th« luAiCfutli** on the uurtb foruintl noiiflv. Th*< tlntil wc'fv i>l«r«Hl hi ruiJ«> i.'ufliiitf oiid Kir4<ii 

iiBort of brofTch. A« tlm oouibutittuu l4Mfk pluw ici ihn a«oIfiuii riiiii'nil. whirli wit» lar>crly nltfiHUtl by tbi» 

oeiitrjil iwMmro of ch« liMMTUuie, the flnt hupiilMi of moiiriihiL' |mj[i«iUi.*«' of tlweity. 

th« gM* u*WAXt\ thf north wall, which contninMl All rbiit c^ni Iwdoiit? now »ii> make tiiiiti'-rial eoitijwn 

lOwiy doont und coowjqueiitly offtTed r**».i»tArii». aallori i« the otm ivur* und to hjvenil»ratf tbt» caiu«a of 

li»hmd on the wmth Hide it mmmuihI to mak*' hut two the explonion. Tlip itiv<'»tiKaHDU will douhtU^M b? rnr- 

ODtbarstu; uue UeiLiohiihed the i,'uanlho«L»e, kllle<l the ried uu with dillleulty, lu nil thi> witcifsM^it am (Wad und 




UOLUIEUS DI(i(iIN(» FOK VICTIMS. 



«o|tliers wlw were tlMirif, and dnitmyiHl the adjoining 
•Iwelliiii; of the chief cruarvbman, who, a« if by a tuira 
ele. tn*t out »afe anil >oand with hi* wife and ehild ; 
the other dauuured »eri*ri>ly t hi' iKirtliMuic iHirncr <»( the 
other niiitfiLzlne. deiuolinhtMl a <lrisl|fi»r in a n<uirby 
liA»in. anil kiKK^^kinl to pi«»ri^ miiih* xiiialt bulldliifr* n*^\ 
for charKititr proj^tlliHi with nt4<lliilt4>. Ihi tbt» P-unt 
Mid wf>«t thi' waIU r*-ll out, hr4'iikthtr into ht4>i*i^, which 
werv blown one htindriMl yard)* away. The roof and 
rhe earth whirh co\vfK«i It Vlmply rii*'e fn Che air «iid 
fell «»Eahi 111 th*^ Hiiiiit> pla^-v. All tlil*> would not har« 
l>een »o wrNMi^ ImwI II not iM'fii fortli** ^r^-"lHtih|•' prit- 
teetlon of the pit-re* northwiml. uhlrh. imh>rtutiAiely, 
brouirht theiu upon the villaKv. TIh? wall, rained from 
the bottutu of its foiindali'iiii^ fonuint a ball. The 
tn^mnd on which it itood wiir> torn up with It. The 
mud of the half fllle<i luoat tttenraiMH] the luaMs. and the 
whole, like an avalanche pluii^trii; over tlte luuanlMiii 
^ul», Ml on the houvrs of LoK^iuhraii. TIm* clifTM of the 
hilht aloDO could ehcek the lulvance of this death deal- 
inv niAjw. 

It WM dark at thi> tiiii«> of thv rataxtmplii'. and tlio 
Uoun that followfil M-i-M* drfA<lfiil i 'rti'K i>t atfony, %ho 



m>thing' tviuaiu* but a holc' in the frroutid. It haH 
bccit i»oi!ie«l abroad th.it the acv'idetit purely a 

chance <Hie. protiahly rauM>d by t lie uprMitaneoiiit coiu- 
biistioti ol n Kiiutll 4i(Uiititv of powder. It iieeiaii 
utrani^c, however, if the iiKKlerti evpln»iv» are apt to 
d4*C4Muit»» *n eu«ily wiilioal appjirent ejitiKc, that the 
Mtcrintl inatCA'thic lUd not hlnw up also, for one of the 
d4M»r*> waH deiit4»h*>hMl in a room wlM'n* 4»pen«d eajte* 
of [Mjwiler and |>riij»-euh'»» witrw fttored. 

On the other hiiiiil. M»M»oik lu th« itnv nft^r th«* ok- 
ploAion. two rrimiitHl att^utpU on bullalns« in which 

eiplti^iV"" Wt'.-i- *l.ir4'i| W.'i-f n-l^irt.!!) l-t li:iVr Ui u di» 

crii'Hfi^l, Miitl ilftuil'' a» prtfCito ifc> iiiipn»lijildc w«>r4i 
|iublir>luH|. And ctnitlntieit by the ollleia] rcjiort of the 
coiuuiandaiit 4»f tin* |M«it. 

Have (he real fav't'* l*ee«k itroatly eiaicai»raKN) by the 
tuadnv^ of a rivll and inllil4iry pO|»u)atirHi. to whom 
the «'>plo»iun has reVvuted what iteriiMOHMit daOfterN 
menace t(»eiu? tlr niutiC we beheve. 4mi the oontrury. 
In a verier of criminal nt1cnir»tH. one of which ha*< lieeii 
eoiiKuiuiuatetl ? We cannot «liM.>ard *>UfiiniMrily either 
hypolhettiv. Kut whatever may have Immmi the rau^e 
of the ditiaftler at Utgoubrau, it b rerlain that the 




HUOB STONE HLOilK THKOWN O.NK UrNDRKD YARDS BY THK KXPT/>HION. 



rtcape of hair eraip*! wounded, liie ojills <»f the flr*t nn 
eoer*. and eirlAumliim* n< horrur at citeh di»<w»very of 
n newcun**^- HiMed to the inevitable confusion in or- 
ganlcin;; awl bv the iiiK^erraio liifht of loreln«. 

Thi»n came the arrival of th*- fKipulacc of Toulon 
and Sev^ne. who had tHH*n nwaken*"!! with a «1urt by 
the ejploinon and were tznided by the fiionitouti bUrk 
(ftmd which hmiR over the place of the diMwter. In 
Mircwnterof T»oiU«i the 4'oiicii'>»'lon wa»< m» >rTcftt iw to 
W*«k a.11 the wniilnw* thikt were tiM pMVldcd with 
■hutt«ni. 

Tlw ph4>toKr«phi' which we reproduce (five « vi*t>* 
VQod *d<i* of the aiM»'*Hr«iioe 4»f tlw pla^e after the *K- 
|4oak>o. It took the wldlera and uffican of the p»rri- 



Mt nation of the Toiiloniiaim liriofr as they d4> anmnic 
llH»u<(aiKU of U*H>- of powder, in far frtMU enviable 

Whether the iHiwder In the mauaiinef ^^ c«|mble of 
ratchUiiclWe •»piiiitTiiiiHiti>iv itt any luoiuent. or whether 
it in pi»Kible for a crinilnar hand to M't a fuse in a cam* 
of dvuamite. Toulnn 04iurt- the Hiiue rii.k. nauiely. that 
of awakinj; any ilay. like I'oiiipeii. und4*r the luhes of 
the ariifleial volcati'ini which »»rnmnd it. And the 
wor*! of tt all l» that there d»»i!^ nut wm to beany 
practical lUid uuntediale tviuedy hir thtx duturbint; 

Ntale nf thillt.'K 

We are indelilfd to l.c Monde llhlNtlVi fur the illuii- 
tratiuiit* and to L'l lluurutiuu for th« <le«crlptiou of 
the explusioiL 



VARNISIIKS. KTf. TSEh IN BLILEMNG 
srmilJTLKKS. UV W<»o|) WUKKKKS. KTC. 

Thk various kiiHU<d woudN UM*d in Ihe bnlldlnf; of 
a houHe. decoration of a room, rrectiun of a hrairoa*«v 

etc.. Iiec«**nitate the eUlpl4>yiurlit of ii|WH-lal kiil4lft of 

varnish: what h •iiiird for a utft hearted wood will 
not do fnra liard wchhI, and vie<i vcnui. The iH-eliQii- 
nary treatment each woimI *houJd r«>ceive befon* being 
variii*hed liiut to b<< adi>pt4il to each (larticular ea«4>. 
and it will be the fhifihxm- nf thi*> patwr to net f4>r1h the 
preciite treatiiM*nt rci|iilr»M) In each ca»e. arc4mlht|c t(» 
the ualun* tif the »4>(kt to l>e vaniiahcd. There 
aijuthcr |Hitnt <^ c«»iM>lder«ti4>ii also, which u 4kr (Cfeat 
im|M^rlaiice tu lUl who varniphen. and that !» citii- 
cerniiifr the actiial cuiu|Ki«iliou of tlMT vaniixh in uh*. 
.Sm<H' the Atn^'hcnn IntnKtuHitm 4>f turfienllne and 
lliiMN>d 4*11 »ntipiiiule*. many inferlur vami»he« are MiJd 
that pinv all Hortitol prank* after lieuiif lai4| on W4KHj. 
Ui'xhi 4ili, for iiiHiuu'e, Ik V4>ry 4»fti*ti uned a^ an ingre- 
dient Ml cheap variiii>iie>. hut ihlx oil will never dry, 
and furnis Bdticky inoM that the fliKliIe»l heat will 
•often and cwm-m to rtm. Tip cimnteraet ihiit action, 
when fciich Kiilikiaiicfs fiirin Ihe coiiifKinentu of a rar- 
nii^h, a4pilekly evatioralint; fluid. Mueh Hh naphtha <*€ 
beti/ine. i** iimhI ; b> (hi^ atlditiun, Iwwerer, the var- 
|ji»h thu» pivpared is only renderetl woikc^ aa wtl| Ix* 
K(*en preM-titly. (Viiuukon re&in ouo etdophuny {the re- 
fuH* 4>r residuum obtaint'd from tlM' ilottilUtMi 4if tur- 
iieittine) In alM» lartfcly ui>cd ait a Miilu-litiite for n»iua. 
Tliu ImmIv aem vrry luneh hke re*<ln od in IIh non dry- 
Inie nature, with the atldlitunal dlhMdvaiita^.'e that llie 
coat of varni*<h uhen dry Is brittle and pulveru 
lent, and can he rubbi^l 4ttT enully. When a ranii*h 
eimni.'itit i>f twii fitch aittai;oni»lic bodies a.H rcxtn oil and 
naplitha or lerebeiie. or iMjme 4»ther 4|uickly eva[KirAt- 
itifi hydrocarb<in, the coat of rnmish will 4lry In 
streak*, leaviiit; i^reat tUnureit between, •iHkwin^ ih^t 
wiHxl beneath. I'hi* i* iliu? tn the fact that the 4|ii|ckl]r 
viilatik fluid foThakcK the i.ohd mgntdientK of the var- 
iiUh iM'fore the latter hav»> luid time to ilry uniformly 
Mild iMiril, and, bk a C((ii>ffp)cnc4*, the Milhl'partti «if th« 
vanii'^h contraei 4Mi theMiK*lvei> ami eventually dry op 
int4> heuiilinrd ^-treak". It l» a fraud to raJl such an 
article a " variiit-h." 

Vamiidies are rhiellv of Iwu kindti. oil varnL»heii and 
iipiril rarni»lie(i ; the Jatler kin4t are eauily |ire|>Jiml by 
any one, an they ilo not ret^utre tiiMH-ial 4jr rlAlH>mt4: n|»- 
paratuii for their pr«Hiuetiuii. In nil varnit>he?(, how* 
rver. a »pec>ial plant in reqiiirr<4t tor bi>iliiif; the oil. i|i»- 
•olvliijr tiM' "giim^' fit iMaconiUM>n Imt inc<»rr4HH prac- 
tlc*> to call the resin* omsI in varnish roakins " |{titit* 
and lutxiitif tliH inttredient*. TImhm latter kind 4>f var- 
nthht*^ are morv* i*xpcn«ive tliAU xplrit varninbe*. and 
are llkewtHe more it|iecuil in their application. 

Hpirit Vurniiihw. 

As a rule the plant reinilrvil by the norioe for 
making spirit rarnitilies will be thr followii4>: Sonui 
t wo |[al |i 111 si 4inewan? bot I les. ear t hen ware paos 
with covers, a elowed in stove in which can Im* pIiiAeil 
the veswd in whieh the solt4U are dissntred, a few 
liirice Aixe tin luniieU ovi>r whieh should be stretclMtd 
line llni-n *iT <»titfr ■•Mitnbl*' fllr«'rintt iiiatertnl arranteed 
Mt ;tv !<• dip vti.'htly iitto iih- tuuii4-l, a /luc tir Iron 
troiitflt six ltM:he» hiifh. whieh can Im* flllcd with sand 
and place^l on the stove; this appAratas is for maln- 
tahttntr A c<oiL»tAiit temperature, a nnlforiii twat, by 
wh:ch mean*- the *>pirit or other «xidosive l1ul«l In 
wliicli the ><ditU arn Wtin dlwdved will not be raised 
to an expl.j^ive heat. 

The lianler rettiii**. unch a* cr»)i«l. amber, etc., are 
iM>t eatiily ilitM^dve^l in kpirit^ Jiiitl h><lr4M'ar1>on lii|uids. 
Therefore, the reeitix u»uall> employed in making; spirit 
varniiih an* the ecifler kiu4l, t<itch a»> Miidarac, kauri 
(Australian copal of a Mift kind), auiiue. dauiuiar, luas- 
lie, and hhellac; Ihe latter luaterial is uwd in v«ry 
Ini^ quautitiea. 

Oil VarntshM. 

The plant rennircd in inakinir them? Tarnl*he« mo- 
alsts of a (f|>wlAlly cnnstructcvl iMttUnic vmw>I or " siitu 
put " iwhich Ih tf^x III a brick cuM'trucTed furnace, but 
ca|Nible of beini; raiMHl by ti pulley and crane, ho a* lo 
ltec|uicklv removt<4l in the event of iti^ contents boiling 
OTerJ. and receivintr ves-eln. asalread> mentioned. It 
will not pay to make oil vamlshes on a nmall K-ale f4>r 
onrV own u»e. as the eiiH'ii^e of plant would bo too 

CnMit. and, moreover, the »>kill rct|uir4^ is such as can 
e obtainnl only by loni; and extenmre ex|>erienc«i, 
Tocnabl* thw read«ir, lu»wever, to furui si>nie U\Mtk of 
wliAt the actiwl cotiipcisitMMt cd the ml vanilsli«« on 
Ihe market In (or ratlwr what it »h4Mihl b« If nvDiilne). 
reciiiea and furmubr for preiiartnic tlieiu arc loeladed 
in I lib |)aper. 

Uakinir Sfiiril Vaml»he«L 

In 1li« following fonuulm it will be best t4> work on 
M>me defliille plan, such a» tlwt followiiiK^ : S4*lert a two 
pkllon stone Jar that can Iw^ e4>rkfil litrlitlv ; into tht» 
put the tuli4l inicreillcntii in a lUmly |>ow4lered plate ; 
nn them pour the solvent flul4l. and then s^t it ui tile 
sand hath burietl three or four Inehe* dei-p, but i*e 
surv quite two iikvlieti of Miiiil reinnlf) uiMlerm^ath tin* 
: thenp'ntly heat tlie »and. and li^fitrv the eon- 
tents of the jar'bi*conte hot. put in the curk and con- 
tinue X)w lieAtini; until the k«di Inare ditrtotired ; tin oc- 
CMU>i4>nAj Hliake-iipof the contents will ha^ten and facili- 
tate the pnKvtw. U it4 well not to put tlw cork in at 
oiioe, as methylate«l spirit alworbs uioislurr, and tlierv* 
fore anv luniAture In the tRittles wouM bit alMorbetl 
and the varnish ihuM i^rMlueeil I>e4lnll ; by iMviutf out 
(he cork until the conteitis beeiMue warm the uioiMorw 
will be eipelletl, and then eorkinif up the bi>ttl4Mi 
the spirit will not be lo«t hv eVa|M>rAthi>n anlchs the 
enntentti bHcnnie r4'ry lutt. It I- quite safe to r«i*>e tli« 
tenqa'ratiire until rlif >-piril IkiiIh. but Mich a beat hi 
seld4»in leqiiireHl. If i|ie«did»aTe »iich as readily C4>- 
here or tn^Mne 4Mie miJUI mass, such as sandarae resin, 
it is well to [»ut in co.^rhet> |)u<iiiiUd y^arm with Ihe |»ow* 
dered r4*stns. but hffon^ um* all >uch \arnL>h will n*. 
quire to Iw lilterrd llin>imb t»*tuv fjthiK- When strain* 
hiif a dpirlt vAnu:«h, it i-« well lo lie the fabric over tin* 
l4)|j 4>f .-%M earthenware |>an and then put ii iiiver oh 
whih* tiie variii*>h l^' ^irninititf. so its not to I<>h*< any of 
Ihe spirit by evatMirittnni, which W4>utd n^if only be a 
|4«M 4>f mnterial. bur :tlMt tviider the varnish \w (hick 
or viM?Ml. If tliH vii.ii(>li \* iiot wuuteil at 4MM'e. It in 
clorifleil by ulluwti tf ic to stand unilisturbvd for a 
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w»rk or two, sod than «Riv(oU7 pouring off lb* dw 
fluid from tb«i' 
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•«> ■Ut\- Ui t*. 

1. I„- Hi.' CI.. 



VwDbhtM' 

lAKKdiMtU: 

jUetliyUtnl >|>iril 

Nifrroiiilie Ifor ^piritl 

Rt»itmrrk brc»wn rti\ 

Sholljkf* lorajitjr or ruliri.,. 

l.iv'Wii III th*' "iilrit* ftini iht'ii <lu.*->lvi' thi'n-iii Uy wArni 
illfe-tioii iiii. -lielJiK', Thftv nr.' tuii kiniU i>( uigT<i>.iii<', 
i.iic wiliibli* III BiHrU, ibe otlwr wkubi* lu water -, b« 
flirt:' Mill ate lb* ttafat ktaid. My «M]rti« Mm |ira|Hir- 
lioim of ibae imo^iMi, tb* wbrorduHlaaaii bealutMi 
at ¥till. 

VitmUb tor Wbuuj- 

HvtityliiM «pMt. IM fl. M. 

IfllPMM (f«r«|iiMll i m, 

VaraUl torlbkaguiSK, 

N«. I r 
HMtfialadaidrtl. 

Diwnm'h Uaad.,., 

EtbrlliH!. 

Di|C»»t Ihf tlnii'iiti'^ h?f^nl 
Blilrll Iwfon* .\ini: rti. f 

oi)lnr of m.-ttMi^auv in l>»*tt**r lujituU'U by ii».iiii: ItiHiuiirrk 
brnnii rvil. wltbfu4aUttl»Bl|(nMiiMlatciBailo»i>tlM 
rwliie^fi. 

No. S : 

Dtmdb'i bfeod 4 

\'jiriii»Ji forOiiW i< • iiijtiipii I. 
Thin is !;.■( .1 *jnrii Ijiit n lurjH'iitiiK! vnrnifth, which 
wiJi I M I .r rubbinib but U m qolok drjrbiK nunWi 

«ii-' h.-l ■■- 

Irjf^mlitftilji : 

M Am. 

ft 01. 

Thb Tarabb doe* not rw]nln ■tialalng. 

Waliint fttalnh>v Varniiib. 

Tln« nr.il -li.- I v..Tnli.lie. nr.- for mnldhr 

c<>l<iriii|{ ..II '. Vikrhivhiii^ ..I'l h»ril wlilti/ woodatlBal- 
tiUK'nimly, Ml itii to ImituUr the real wood. 

In^er^lMMii'* - 

iii»th>ist<-a npittt 



Wabiat tpMi 

AKt 



IHflMl IB tha aad bnth. 

Oak .StalnlnK VainWi. 

in(ETn1Ui.i* 



M» fl.«t. 

. t at. 

. n » 
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Aiu*»^-r rt**iri. i 
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Urthylaloi ctl 


jKlwdlTIll- 







Mix tha athw and >.iiirlt toitvdicr and IbMi dinolve 
tharain tha aolM bitiredtcnta by tlie aid of Ilia aawl 



Mahocanr StaMnc Varaiab. 

lr):rr''.''.'tit!» • 



-I'lnl 



... IIJ) 



Miihoi;iiuy ti[Hrit KlalD. ... ... 4 



n II 
ox. 



Shi-liiu- H 

SAUiIiini.- r.'^iii, p a wj aind. H 

Auibw n!»iiu 34 " 

PtMMdWAtHiVir 

Gboay Htaiiiiug V araiah. 

Iiurri-'lleiit* : 

Mdli.vlulMl IBMt IM 0.OC 

Hliellao 94 «*. 

linn badioin S ** 

lampbbwk. » 

Oiiitrt aa aboTCi and lUr up wtH to wU tha Uaak 
pigtmwt trfth tbasaiaa wtaaa diaaolvtd. 
Anolhar fwmala. liiffrvdiMito : 

Mi'Jhyliitiiil niilrlt , im 

KlioiiV H|iirlT -tjilii H a^ 

.Hlifllm-. 24 " 

Naii'lnrui? r>r<iii, iMmdarad... W " 

Anit)i-r n-niii , M ** 

TrtM'iHNi II* uIkivi". 

th4> ahovi' (.tiiiniiii; vjiiriili.h*'. ri'i|iiirt' i-lmiiiiiic 
tirfori' ijut'- Th.> niilnr *luli»n at.- tiunlr Iiy ih-«ulviiiK 
Hiitable luiljine oulorn m atniiiK »|>iriu of vine. 

A Ked 8Iainin« Varnidi 
ta|MM|ianHl fru4Q the foJIoiriiiig jiiffpr^ltont^ 

Coal Inr iin|thilia . Wi II «j 

OoMinuMi mdii 40 ut. 

■ltd mida of inm anIkiaBt to gf/t» 
Iba nqolrad eolor. 

A OalorlM* VanMi tar Wool. 
IoktmIIcdU : 
UalbjrlBM aiilrit »• to UO fl. oc 

*a«4**« • •« t . ■ a 0D 

Haitianida T " 

BiMohra by utandlna In a mol plaea far aavaiml dna, 
W*\ng It a fmqiieut i^mke up. 

Viirni.ti («» Slum- tba OraiO «t tllr Wood. 

lil.,'r.xhr[iti. : 

MvihrlatAl {.ptrit icO 0. oa. 

Oranae *b«nac m ox. 

Nandarae \t>( " 

CWoiihiiriy . . IJii •• 

Cami'h.ir ■' 

Dtewlve all the wlidii but thv colopliuu)! iu Uto 



quril, add l)i<^ lutii'r. and tllMI fiat the rr*fr\ li> tha 
■and bath and baal iba aimtailts BOIil boiling. Tbao 
•ttaror annln oC ibrauidi felt •ttctlBf buK aad cNa 
tha miatad flnid twain hoiiM' leat to daAy btiaw 

•••• . . ^ 

A vnmtn wnMi tor gnunl tua It fttputA hjr 
dltaolvliiK 

Shvll*..- Kl "7- 

Mftliylali-i r|iirlt P^<l II / 

Hut n luiH'h bcllvr pruduvt kt uliCuinfl lu. rulliji*'« : 
DiaolTo 

RfMln 4H n/. 

8|itrltii nl InrpantiiM* DO 11- in. 

Ami tlM'u let it Ntanil for a f**« days, oenuiiijaiill)- »hak- 
iuff it up. then luix with it MOO niild <mnrie< of lioiUsi 
oil and, afirr nhakinv;, tu wril laix ttie t«o, let it rr»t in 
a warm phice until Hear, wlivii tlir dear portion 
■houUl he iteeanteil, acid fur iw ttiiun^ with lniprn> 

tine IL» ile^lri'il. 

\ lUrk vnriilHh Inr Hk)ii uixhU il pl«pU«d by di- 

E««ltO){ tivellier at a gnitle wanutli : 

AnoatiD I Bark 

llethyluiMl ipirtt. Vl " 

And thru add 

8h<>lla« 1 Ih, 

Saiwtaniti nwln t " 

Iliutlrmlo ... i( •' 

El«nl H •• 

Veain turtwullne 1 " 

I>n«Wiiabbnd : if" 

Tblt BM^p fan Ifahnnd «itb MM qiMI if daalMd. 



'riiri-i.'.ii.iv 100 n.M. 

I iiiui .liuuliinr. .•»..••.•••. flD Ofc 
^^'ll.. liir.V. ■ Tl'tlin., . g ...... a a «.•».. **. 4S ** 

>I:L. i. rr.«lll , .,a«aaa.a.* ... B " 

KanlCeiialVafnUi. 

Il, >..(.. ii..iit. 

M.lhyliil. I uplrit M» 

K.mn I'opa) 4V aa> 

Miuit4e renin 14 " 

t.'blomfam. M B.«c. 

Tlie two Bnldii an mlMd and lha aolida dhinlvad 
therein. 

Vanii>h (or Wood tn O f timt 

Nil I. liiirr>N!u'iiii. : 

.Nil! I tlu. ., MO ILtlB. 

uti.ii. - W ot. 

Man. I II rr,.- r...iii • 

Uvnioln. . . 

Cupal varuinb li 

lUnolva the rawna In tba aapbtlia and Ibni add ibe 
•Opal TBfBinb. 
Sfo. 1 Inmwdientii : 

M-l rvla!..ii iipirit ini) fl_ 0* 

>iin.l:tr,ie ri->ili . .. '.'lU, a«. 

Mi.ll...' " 

ti. ^'11 lai^ M 

*** ..-.•■aaaaaa.. mmj^ 

Vvi. i-. Mi|.4Hitllie M * 

I)ilfe>t at a tfiTitJe heat, 

Traiwtnreiit V.trnisb SuilAblttorWIlita Wmdl. 

No. 1. Ingnitlimla: 

llatbjrbrtaiaMt. IM IL«c 

Bandana nflii.. Ulb. 

IVaiiiiiiar || 

(•nni tlia* 1 " 

Xtnnilanipal I •' 

KI.'Mll I " 

iNo ■,' li,i.-r-..iTil- : 

Mf'tliyliilml apiril \tt t.m. 

N>[i kauri aapal W 

t'auiphor... 4 ** 

MaiUlc , B " 

\'enice turiM'ntino, ....... ......... 4 

Tlii.< i« a ipiirk dnriof wMl* WBlili tluU may ba 

|M>l:%hi.<I whi-ii h.-*rd. 

No. ;i, lh^rv<lieut« : 

.Mrlliv!ar«'<l npiril lao II. OL 

M.i-itlii ...pal......... ............. 1 lb. 

Suii.l.M.ii- r.'nio....,.,,, 1 •* 

lluiii i.«mi.iu , 1 X 

(itiili (htm .......a........ I " 

>io, 4. liMTreilientll ; 

llrtbyliuod •plrtt MO ILm. 

HandafiM rsNB... ........ .......... n oc 

Ifanlterarin , 8 " 

t^^ariftila K^Iiiaki PI 

Xn. .■» lllicreilirlir. ; 

Metlit, lateil ..pirit lOO IL OL 

Maliil.i r.opal .,„, 23 aa. 

Ma^',ic rr.^111..., ....a...*. ........ fl •* 

< 'aliiphor. . . . ... ...... 4 •» 

\'enii'«^ tiiri^'Otlne 4 " 

I>i>.i.nlv« iIh. eaiiiphornud oo|ial in Iba apirit Iwfore 

A.l.llllff tllrl.-h' r .KL'r'vltlttlta. 
N.I, li, |,.tf-e.H.i...: 

Melliyla'. it ^IU^ll lOO IL or. 

Sniidarae riaia 40 na, 

Maj-ii.- r.-.m fl " 

Annuo rrun > ■* 

Ml T. lusredlMitB : 

Itolfaylalad mirit tO* fl. ax. 

flatidafwsmio H m. 

llaatierMin ... 8 

Canada lialmun tS " 

II ."I »<plrlt VAuMio. 

No. 1 llr..« i. : 
M..lliyl:.1..il >pll{( MO fl.«c 

^^i"''!"-' S oa. 

.Swiiliirar r««ln U ** 

iCIriul rmin 4 " 

VeniM turpentine ,., 4 " 

No. S, llniwn (for nMtiinoo pur|iuws) : 

M. ihylatad ipMt...« l'>i 11. .a 

^' 1"^ '*C ...... ...a .... ............ 1- O/. 

UuitO a 12 " 



1314. Arm. 8, isw. 

NaltBrovii: 
IMIgteiMivMt m 

8b*llaB ..'V.''.'.'.!.'.'.".'."".', u * 
No. t. Browu : 
Methylated spirit ................. MO Iml 

Sandarao raibi.... fl| 

BMitaa. a .a....^..... .4... ....... M 

INji pMitina yamMi. . . . ........... IB fl. ^ 

Mail- i>v <li>.M>lviiitr brown iHlh la tttrptallnc la (k. 

pr..|..r-i..n I part rerlli, b)rWH|flll,toM aMto|Z[ 

|>..iiline. al-.. I.y weight. ™^ 

Xo, .V White : 

Meihylnttd Kpirit ISO t.im. 

.S;.ii.liir«i- reaia...... 40 afc 

liuili tlills W 

Xi) «. White: 

M.iliylai.idapirH<M n »ar |mw >)... IW Ata. 

.s.bii.lnrAe rvatn .. 40 tit. 

I 'aiiiplmr , 1^ •• 

I 'oan^'ly powili.reil elA>.. .. ,. lo 

Alter vtraiuiUR. add IW 11. o*. of pcde torpruiuie vu 
■lab. 

Ha 7. Wbtta; 

Matbytaifd anIrH HO fl.it 

Santfauaemla 14 oc 

Haailermln fl •> 

Kteiiii r^in • 4 

Nil, H. While: 

M<.lhylatr«l npirit HO ILta, 

Saiiitiirae renin ........ 18 Oi. 

Va»lle rmio .- , M " 

IViwilercd glaM M " 

l'.>iii v«niof tnpHUa* a ■■ 

Tiirpentin* TtnilMl 10 loc 

!t. NVIlUe : 

M-'hyliitesl i.pirlt 101 (I 

Natl. larac resin lu «. 

Maiitir renin aa, ....... fl ■* 

Tur|«.iiliue a fl • 

Xu. 10, White : 

MelhylatMl nlrit. Up fl;.ai; 

SaiKlarao (aabl,. Ifl gi. 

itutM nata fl •■ 

BItiBl raitD. a . ... ..............a.. 4 

StfMbBnr torpearlna M " 

AW the above h«nl v.^rni^tH'* r.iit \if [Hijiklieil »lieii.,lrr 
uid liaril. Th«-> .)il.ii;iJ ix- l.ii.l .:.ii with a hrutli iim.i 
alwayv iei .iin i tioii, mi ju not U> |C«««ral« fniUklnf 

if tlH'v .1' iir: .ry dnil and taataitaii tncalfthw 
hour^ i.. iiiBdairt tlBN to altow UinWiit 

pro(N'eUl:)ij' to p.:.|l>.h. 

Mi^ft WhlM VataWh. 

Methylated Hplrit 140 fl.<iL 

MaiMlaraa rain , (4 m, 

Ciaio eiraii ... |( " 

lin 4 

fl 

Whitr Shellai- Varuisli. 

Methylattid ipirit lao fi.vt. 

Fn.rhly tiimrnnl •lielltu' 34 at. 

U (he nhi-lliu' In not (retlily bleaehed. it wi)lnatl«a4llr 
iii.eohe, ntid if It In* iiol perfr.e1ly dry, tba iwalw 
niiule therefntui will lie dull ojii] i^Ui'iidy.' 

Shellac raniinh may be blnkchod by tba Bia of Mil 
uinl rlinr^>al nj. fcillown : 

Dissolve 'J4 nuil».i. <inui^ nh^llac 111 IflO fltliil onnrt* 
iii#.lhylat.-il npirit, ami th.-n liilx *ilh it 32 iiiir^-. nl 
alilliml rhareiAal anil warm the uiUture (or tr» luiimM 
by the aid of a tand batb, tltni taat a liltia by fltttfMft 
If Bot <Mi w Uflbt aoeaih, add ana* ahamnL and wtM 
aoflhiiiiiiUy eobirlaM, atter off tbe wbola for aaa 

A Wblta Spirit Varnlab. 

Matbvlatud aplrit 100 •.«!. 

Pale Manila ropal M 

DauininrB rwin . . In 

ltl«iiwh«d ehellac W " 

T..|u.>l .. W •• 

C/iloretl vaminlien of any color may h* pri>liiiH.3 liy 
eolorinft any or the alKiv.> varninhen with any .inli>.^ 
anilifie live ..iliihle ill npirit It I* a ^nl prHr;m' l.. 
keep a nt.iek o( a ipiart or |itnt <if spirit deetily rt -Vr.. . 
with the ily.'. anil then ailil a iiiiftlcient i|uaiititv .■( li^ 
eiiU.rp<l npirir to the niaile vartiinh to produce tlte.i.i< 
ilenireil, TIip ilve wtnnln tiiay alao be and iu the Miirt 
way, vli., by >I|'k>-i.Iiiii; (heiu (or nerantl dan iD tbt 
n|iirll, ntraitiini; mill keriMnir the atrainad floia tar Oia; 
an above. A pitit or quart of each color abanM bakift 
Id aUiek, and then by mixing thrae an r«(|ufa«d llf 
toiw af ealor aan ba oMainaa (or (.taiiilnii noad <r 
mnihihaa. 

Spirit Vnniinhen wsrii t>i| 
^ ■11.. s|iirit V...-I.I-I . . MI., ii.i J....I »i;h ,.;L in 
CUM' It I. ..II..: :.i itiMolve tlie solid ingrvdietit* »r|M- 

rateiy ao.i t:. , iv tba flahla tinrawlth. Toi*rotil» 

tiHiliiiik! ..' r. ..n i>y heal, tbaanauntaaaird <B«fl 

variil.lH'^ I.- r. .pi iri'il. 

Til'-. ^;iri '-l:.'H an. pn-p;iT|.*l by ineltlli(r tlie *.^iid 
renin It, .tr..f prr \ .-v.. I mil I Utuii, flu'). aihllllS It" -1 1^ 
MHti Oil i ri.tl b, .il..i M II iiliiar^N. . ir .my other i.'.tii M.It ' 
and. a(ter riiixiMt; tliint. iiiatrnjil-_ fnn.ii.L' f^n' 

Imoiiil Jilt.. liu.r \.-.>.t.]. uhi.-h i-^h, i... li. .it.-l, .i' ■- 
.otliui; tl... iiii%tiiri. til, III all 1^1. iM.liiiewi diNap(«^rt.. J'-- 
tlie mil.- :■ . ( i ! r ,'.vii (1 i[ ii.(.* ntrint^v wheu pii..-'i .»5 
l».tweeii I i , r , , 1 :liiirt-H When thin |><>iut m '>« 
lleiil tii^; ..f |.|,. i:ii\,..l ..:! .i;i.i re»in In reiu'lu.ii, tN-ii 
tlia-n in r< ii.lv 1, .r r h.- l ;i it, to . j pm...... , w liK-h i» rfT«ei«tl 

b) lite iidil.li.ir. .1 t ln...:itiii,. Inin (lllid w vi.Utdi 

anil very ii.tlatimiatiii., th.? oieo reniiHiun loai.* nit..^i^ 
i f alli.weil t.i CI...1 taiiiiewhat before adilini; the tiirl. t 
tme, an. I tl.e niuintr nlmiild at«'ayn be coiiiliwi^l " 
noiii.. pLira- where tlieti* in no fire or naked liclit Tl;.-'^ 
In alway. ri.k of a eotillitKratioli In the luakitiif < ■- 
variii.lie>, anil, tlicrt.fore, the huilditi|f« In wliirti lli* 
o|».iati<>iiti are carried out ahoald bv isonatructrd *>■'■ 
ihin...iiilaaMM»ia*l*ir. ItaraaiipHottdataflaiiiriM- 
(iHiitiK oil taMUha* aM aot ban gtvaa on that t*- 
oonni. 
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Fonuulie for Oil 8|>lrt( Varnish— Ainb(*r VnmUh. 

Arali«r rmia (chip auiber of a putc 

colon 3 lb. 

P«.I#> ca|>al. , ) " 

8*nil«rac nmn 3 

ant put Into th« |niin poi U- the v«t!W(i*l in which tint 
rvtilni* HTv iD^lttfd) miu bvateti until Jtui<) ; iiirRikwhilu 
|H poiiiiilH of hni»e«<l o4l Is b««t«il ft>iit nut lw»ili>il. or it 
Kill btH>ntu«> (tetxiiuttOMd). mmI tliU i* run tn on tlM 
iii^l(<eH] rmtu. The mixiiire In liilrrcU aimI iImim run mit 
litto anuth^r vmwl wlirrv it in Imtlml iiiilH htrlri»;y. hhiI 
« hrli c<iK>lit.l tMlou^h to rHrrly whuit the ii<Mlii<Hi of 
turtwDtiiir. MufnL'ifnt u( ihat nul«l lit Jiddetl to Urinic 

LOAM tu tlic right otjii»t'«tciu-v. 

Cabiovt Mnkeni' Voniish. 

KAn<UnterMln H IK. 

Hi,tM oil 4 

Koll until tl)** lUKM Is •irltifcy, mhI tlwn tbhi with 13 
poundit uf luriwutiur. 

Kauri CopiU Varuiilu 

Pjtlfi kiuiri oopaL • S lb. 

Boil«*inlI 4 

Tur|>piitin« t2 " 

Pn*|mre on la»1 rwlpts 

Pole Coiuil Vnrntsh. 

ftirrra Ix^nr cofuil 8 lb. 

Boilwl liiiwwl nlL 4 " 

Tun'*'»tinA .... U *' 

Pr«|i*re a» above tlc««Hbet)- 

Oil VaniiHlHrtt. 

Thnir arr prrpiLrrd from oil tliat Itas b«N<n builtiil 
with unnifi ilryinip a;;rnt, Miuh m» lltharp*. Kine «ul- 
phat4\ hi>rAt4i of niiinifnupiw, anil r4><|iiim vary cjirrfuJ 
anil ftktHfiit nttenttnn (n tht?jr pr<i[iAr»tinn. 

Th** oil huA to Im* ojtMuIly >Krtl^<l umJi-r ri*rt4ili» tnu- 
dir iofiH with the ilryinir Hk"*'tit. th« " k»iiii'» ' have to be 
invUtnl In a ^parate vraoel. atid tliv nHni»HUii.llnif of 
tlie In^rtHliculf for priMltioint? a tM*rf(M*l vuniLs'li u«<(fil(t 
tli«> t-Xfrvi«e of vkiU that Ancinirt'tJ only by rxuerii-uot*. 
A;* alriMily Hluteil. <»nlr Ihv pn**tW'Al VAriiiKn iuak«r 
can undertake th<f |>riMiuction of surh rarnUliiit tn bo 
mnuiicfrative. Th« follnwinfr fonnulm. h4>w«*Trr, will 
put th« rrail^^r in |MMiwMkon of thn coiu|KMition of Aunb 
varnitih»«. 

A dark oak ramlsh is prepared from Ihe followinff 
liiKredlcutB; 

Raw liuiwed oil 43 eaJ. 

Flak** litharKe l£ lb. 

Sul|ihiit« of riue. 15 ** 

Kauri trinu - IM ** 

Turpentinr* M )ral. 

Th«> oil u flmt Ixtilml with the liiharffe aihl ;.lnr nuI- 
phate until It Ik nafflrir'nily I>o|Iih1 tn a hnM***4l ntl vi«r- 
iti*th, the fcum i* iiwIt^Ml in riki* icuiii |Mkt. rlk» tNnl^Hl 
iiilxtMl wirh It. th» intxtim' iHiili^l unill f<triii»fy, and 
lluiUly Ute iiuisH Ih ttklune«l with lh« tur|»entine. 

A [Mle ouk vamlah Is preiiareJ from tta' fulluwlDK 
iuf^redirnttf : 

Raw linserd oil 40 iral. 

Litbarise 1.1 lb. 

Kauri ;r»u> i:i3 " 

Hard iit|Mi] . . 4H " 

Turpentine 3*1 an.}. 

Prepareil a« In last recipe. 

A i'»blnc( varnish to |tre|iared by tneltlntf 

Hum auinte 9i lb* 

thru boilinc this with 

HmtrHl raw linnvcd oil. ... . . ... 1^ ipiL 

antil utrinicy. then uiixinif with 

Tnrpenttue 1 1 H kaI. 

A '*eairriaiee"' vartitfth. which In tlie gf^iMTnl naiue 
friveii Co vartilfthfo that are used in the bulKlltuc lra>lt«« 
in prr]uirt>d an an oil varuish frutu tbe folluwiiif^ iu- 
grettients : 

LinMMl oil 43 sal. 

Litharnr H lb. 

Kauri tcuiu M 

Anliue tti> " 

Copal resin. ... (Ml 

Turiieiititie 4i> ical. 

Uineral turpeuliue varnish lo oiade hy dli;etitiii|t 
altoffrtber : 

Mineral naphtha 1 gal. 

Tur)***"^'"*- •* '* 

Palt* rfwin 18 lb. 

\'eiiie«> tiirpontina. 7 *' 

Boiler! <rtl 2 " 

Flallififc vnrniNh cnnnistsof niehiiifp K imuiidH aiklui«< 

r«in. luixloLf ? ^]li>i»*> of oil, and tlK*!! o4 Itolllnt; tht' 
mixturt* for 4 hours, and th«<u thinniutf with 3^^ gal 
lonii of turfivnliuv. 

Waiuscot Vaniish 

«0lMl«t« of : 

AnInierMn 8 lb. 

Clarifletl oil 3 iral. 

Utbarire, 4 o«. 

Driftl white oonpenw 4 

Drittl duirar of ivwJ 4 ** 

Tur|Krntiii4'. <>f ** 

Pre|mre as lu ouk varninheiw 

Hody Varnish. 

AnliiK* reeln. beet 8 lb. 

Hoilr^toll 2 i;u). 

Tur|wiillne 3^ " 

Pre|]are ait in last recipe. 

Kln9li« Hard Vurni»h. 

a. Cnpal reitin (t lb. 

Oil '.5 Ital. 

Iirlod •nsarot lead 4 hk. 

Turftentlne 31,' ml. 

b. Anitue resin H lb. 

Oil t Kul. 

Driest rop(»eraii 4 «s. 

Tur|M*iiliiie pil. 

Pretiare rarh vnmiih (a and b) separately, and theii 
Rdx the two and incorporate by boiling toftvthcr. 



Hard f Jbureh Oak VaniiHlu 

Kauri gum B lb. 

Oil 3 lEal. 

Turpenlin»» .... -^'j " 

1 Veolve till* icnin In the (piui pot. Iteat th4> oil, anil 
luii tlie two uiiiil til** mixture *>triniri welt, and Oitally 
tliiu with Ihe tur|teiitliie. 

Pale Oak Varnish. 

nutii i!u|ial 8 lb. 

Oil 3 Ral. 

M«'lt thi'^ L*o|ial and mix with the oU, thru odd 

|)rle(1 coppera*. 4 nz. 

Dried ituiear of lead 4 " 

UihafKv. ... 4 

Boil tlHi mixture until It strings well aud thlik with 
5^ gallulu tur|H:iiliue. 

Pale (^lal Vanibli. 

Pakwt mpal resin H lb. 

Pale hollwl oil a gal. 

TuriiK'ntiiie..., *' 

Uelt the n'-lu, mix with the heated oil, boil untd it 
Htrinipi well and thin with the tarpenttne.~The BalMer 



luoton are entirely ini*|aM*d in the frame tti ttut loci»> 
luodvr, 1i> pri^lfcl thi*ui frnm du*t and wi*t. Iaiuiu, 
uufineiifnl brnkt?. ami '•and Ihixi'k toieelhxr with lHiff4*r» 
witirh form part v( thr draw-barh. nriider tl>eee looo- 
UM>tivai complete in every detail. 



<:oNTRAnT(>ILS' KI.E(!TRl(r ljO<y)MOTI VES 

Six flontractor*' el<*rtnc loromolivea for th(> Maknr 
Htrwr. and Wai*rliMi Hallway ar* h*>tnff ina<l«* hy 
Meiurit. ThoniaM Parker. l/lnk>reil, of Wolwrlmiiiptim. 
Our UJuatratiott sbow* a general view of tbeM looo- 



JKWS IN PALKSTINB. 

Tmk ('niteit Siateti ctHiMil at iVInir. In an Intermt 
inc rt*|M>rl which he hiu rfrfUttv a<ll]^t•^•«^l tn hiK isi*v- 
■■rniueitl. nays thai In view of the itu|M'riitt (ovea Ut tlic 
Kioniftl movement by ilie Second /iiuiist < Viiijfrr»». Iielil 
al Kiule in Si'pli^iul:M<r lant. and alM> by the I^iil4*»liiin 

Jfuimcy of till* <t«:>riuan Kmpvror, Ihntm'M'nt »tntu*> <»f 
'ew« in Pak^tini* bi>o<unpji a matter of gnkeral Internet. 
Out of a total impulation in Palvniine of «niti» 'JOu.tMJO 
M»ub. aliont 4<t,0(«.i nr<> .lew*, a* agaUiHl 14. 'MM) twenty 
years ag<x In JeruMiMn th«>re are tfS.M-U Jf wo. half of 
wlH>m havp liiiinlicrHtevI from Kuro|H* and Ameriea, 
and are called A^hkcnailnt. to dt*>TUi|f(it<>li them from 
the Oriental UraeliieM. Ihe St-phanlt-lv Nine hundred 
aud vixty faiuilir-. tiuniberiitic aliuul .V*"^>*nulK. inluibit 
the twenty-two .lewish cvdnniett In Piilefttine. which 
hiLVc Iterii founileil and Kulmdixeil by Hurcip«uin«, ten 
by lUnm ICduiond de Kothvehihl. repreM>iiting ihe 
.Alliance Urarlite ITnireniflle. the reitt by tlie Jew|Mh 
4 'olonizatinn ^Vsiuictation and by the <>dr>*»a tVmipaiiy. 
The idea of gathr>rin$r in Palestinp homele^*> Jews 
tfcatt^reil all nror the elobe was ehathplniie^l in Ihe 
f4>rtle*, hut With indifferent mcese««. In Ihe elirlilien, 
howi^vi>r. ib»* fnimiffratUMi of .Tew* inTn Hn^^t■ne aji 
Miuied sliri>incnnl prnportlonit. Ut tlM twenty two 




CONTRACTOR^' ELECTRIC LOCOMOTIVE. 



n>otlve«. sayi T1»e Engineer. They have I>ee4i i*|»ecMilly 
de»itnted tn iin>t*t tlte condition*' i>f Uinihru. Hur^tall and 
MoukhoHKc'tt f^iieciflcation. which anmnir other ibiniDt 
providni lliat tiieluavimuiu width over all should not 
exceed 3 feet. The result luiti lieeu that »paue hiu liad 
to W eeonomizetl to Ihe uliiioHl extent, and an ex 
trinuely lundy Iuc4>tu<iiiv^e prvKluceil. No working" 
luirtH are uuenvrrcil, tlioiigli all |K»rtiuits of tbe ma 
chinery are rcisy of nrceM, aud there is a glaitit window 
over the ctiiiimutatar, by nieans of whieh the behavior 
of the t>ni>heN ciin he olk)i*>rved. Ttie enrrciit will be 
obtalneil fn>ui an orfrhejul wire, from which it will lie 
oolleeteil by a Inna mntact roller h)%r, Inftteail of tht* 
tuore u»nal tsntov*-*! wheel. thu*> iieriniltini: nf aicreut>-r 
sideway devitidnn of tlie i-oiiduetiMr wire without fear 
uf breukiiiir c<<uitae1. The wire coiiveyinjr Ihe current 
to tbe iiwiit'h piia«e« down frt>ui the ruof uf the %-ehicle 
tbrouglt OIK* of the upriKbt luben placed at each c(»nier 
of the footlKinrd. Riicli hwomotive in lilted with a 
iierieii n>otur, tlie iiruiature of which u w<mnd with 
Meaau. Parkv-r's* ]iiatenled Kicketueyer cuib. ant) ctMi' 
nected by double iM'licai ffenrinic l4> both the axlen. 
TIm loeomolive d4irel4>pii 1.^ tn 3i) brake hnr»e ]>ower 
when supplteil with ciirnMic at au eU^ctromotive force 
of 9N> vriltfl, and It I* dciuiroe<l to run at ten imkui an 
hour on a l»«vel track. The tc^tc^ of the rullH i« 
Inches. The *'tartuiL* and rever^lnir niuttona' are con- 
trutledby une handle. Thiu handle works a ihr^iw-over 
reveraini; switch. Ilxed at the tnp uf au InclteMH) iiox. 
and is aUo gearetl l4»ii re«i^titnre Hwitch. flie eontiiclif 
of which are coiii»eelfd to re«i»lance e4>ilit uf platluuld 
inside the box. A liffht iron tleliichable canopy orro4)f 
U fitted so llmt it can be tukeu oil in cai*e it is required 
tu paastlie lonamotivc Uiruugh a uuaU upecdu^ Tbe 



present oolonlee the ".Facob yenfeorial** Is tbe lanrnd. 
HupiMtrthiK iii'^ire than l.()<x> kmiIs. It bi^Kt- n MiluHtl 
with five ieacl>er*>. a HynA«r(>«nie. etc . iuhI 4.0»'I arren «d 
laiMt uinler coltivHtiun. on which are cruwn fruit 
(chiefly irrai^") and mulberry trve«. (lie rearinfr of nilk 
wctrms beiiur a leadintr iinluiilrr. The " {•'irsl tn 
Ziun~ in another important culi>uy ownini; 'i.OOO ii,er4>N 
of land. SouMf forty two st4>rieil stone d«t>]linir hnum'N 
(^re«t the eye of the appruaehinfr strnnKer ; alM» a 
school house with a Hebrew librarv, a svnagntcue. arid 
ahoepital. ( hie inillw>n Ave hundred cboniMUid vines 
and 2.'i.<HNi Hlnmnd. orange, and mulberry lree*i beUmg 
to thio colony, whkh wo poaaesM* famous wine cel> 
tare Tbe " Ho|ie <4 Inrae).^ « mil* below Vafa. in the 
pUtin«or Sharon. K perbape. best known fur lis a^- 
cultural eehuol, In which une hundred or inure pupils 
are luui;ht (.rardening. Kecetitly a high school fnr 
.lew iih girls was e^tabli1rbnl in Yafa. The " lli*ad 
<\irner .Stone" amid tlu* hill» beyond Tiberia*. with 
snow eap|>ed HeruMm in the background. i« antklher 
pniKperous .lewixh colony in Palestine. Heiiitf iM'tir 
tbe source of tlie .lordaii. water is plentiful, niitl |m 
situation high up al>ov4> tht> level of luike Oenne«arelli 
in»>uri>H fair <*ltiUikt|<'; ciMnhtinnfi, In the **lKKtr 4»r 
Huiie ' dairy farming is pmAtahlv fnllumed, and ex- 
p4'rliiit'nt4i iiiHtle In lea nlaiittng. 'I'lii* cdony is said to 
have l.0«M).4NHI vine*!. The consul add* that, entirely 
irre*>piH.'1ive of whether or nut the Zioni!«t!t will succeed 
In awakening in the Jewi»li |>eo[»le a natirmal spirit. 
an4l fui^uiug a .ludenii niouareby ur republic, with Its 

}>arliaiuent in Jenisnleiu and its representation in 
oreign capitals, tlie present ocitaliiMi make* for the 
4levelopineikl of a country which b but a sliadow of ita 
former self, and wbittb wiil generously mpuntl Co 
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BicNlrm infli»i^iM**>K TIh* Snltan »**<*mM qnitr ^li^jM^Ml 
tof^iit railwAV, liRrhiir. nnil oth^r rrMni*)ii«i^, jii.<] it 
\m ptMNibl** thai tht> n4«w Ji'wiMh crntoiiuil Hiink. ihi' df- 
gmiiixAticMi c»| whkrh WNI> <lcclil»^l In liA><l«-, will it* 

pitrMijiUHl iiniltT (•••rtuiii i;uunuil**««>< t<« I'luy aii iiu- 
portAnt |)Art tii (lu< liitlii^trlttl advniti.-^'itifiiC hihJ 

Ernwth of Haletitiiif . Tlir iiiowiiiviil h f^irlhvrujon? 
rtnKllIK t^Ut Uew t|l)uli1n'n ilj tin* Jtf^n rv»i(.iim£ ill 
CMiue. The eutiMll 15 uf u|niiii>i] lUal tlH* uru»pi!ols 
■rr briicbtor now iban ever for the Jem in nicitin* 
■nd for Palaatbw itaelf. Buriiimmi tnll—nM tma ab> 
tainni n fooMinld fn the ooantrjr. ud tin Ud« of 

THE I'KKCAKATIO.N A>U SOME <iP THB 
PROPERTIKS OP PURE ARfiO.N,' 

BjrWii.utsi RaM-hav. F.RS .mh] 
)liiniti> W. Tmavkiu", 

Ih the iDMHOir ijii «riciiii. nml iioir coiKtliuml of tkw 
•iBKMplwrv. hy Luril Kajrh-ich miid uiie tit u*. rewooi 
are addaeed on ftinee* tSS anil SM in favor nt tltr loippo- 
■Hion that ar|;ou in an element. 4vr a mitturD of rit* 
■ttrtiUi; and on pmfsc SM the following words oocors 
" Tliere ii vvidanee tnili for and aminat the hyjnotllMb 
that arpon i> a niiilure ; for, owing to Mr. CmokM' 
olMHirTntiona of tho doal ehamct«r of ita upeetniin ; 
•gahnt. bnwuao of Piof. Oinawpki'a •tatvnierit tikat It 
ban a d<>nnlt* molting |MMnt, a di>llntte iMrflliig poUiL 
and a di4nlt» ijrliieaf tiinp<'nitur» and prcmiw; aud 



arv^iii wai* drawn, tlx* atniiktr w*-iK'hr uf hrllom want b« 
Bciii-what Iwtow 4 i> Th.' ,iirti r. ii.-* h»twa«a tbaato- 
Mitc w.*iifht»'of liflluiii wiitlHrtcuii i^'itiintMiutotlyaboot 
'M , iiimI iIiId In aiiiiiy.iiuiulrly >h«' dllTcrenee bntwven 
till- iiiuiiiKi w»licM<« of luaiiKanew and fluorine (M), 
I'tmiiuium aiiU uiyi^en IM 3|. vaiiadiuiu and nltroicvQ 
aud titanium and cartMMi (94 4). But Iwlweeu 
each of Iheae pails of elemefilJi tbera eliate another, el- 
ceediof; in atomic weight the lowar uxemlMir of each 
pair by a|>pnniuat*l]r It. It waa, thww f ora, to be ex- 
p«el«I tliat aaotbsr elenMnt kbould eiiet witli aloiiile 
weight about St, and no tba anuaiptioa tlwt. lika bd- 
iiiin and argon, it totf would be a manrtogilt CM. Ma 
deiKiir wiMilahclO. lt«a»«ithtb*oUMit«(tttaBpl- 
iiiK to dixiover thin nnknovii «M ibM MM «g|wrlin«iil* 
Ml the frwitlnnal dltroelOD of beliniu f ' 



the Ka<K>« enilred OD ll«atiiut WMIW Mtr iglMMla «NW 
iD*«>tlgat«d In order to Hud oat •h«lhar« imw^m*- 
iniai toaU tm obMrvMi, bat witb atgulft — 



brcattw Ofi eoinpKwiiiK tUf \tn» In prwanaa it 
ll(|niil. firewure r<>nMilii^« wi»ii>ly ciMiBlant until All (, 
hucoudeuwd to ll^iuid. The latter experiinenis 
the well known oriteria of a puretuliaiaiMe ; 1 be foroNr 
ia not known with certainty to be diafacteriatie of ■ 
nixttm." And on pagaa SST-IW of tlw wu» rolnuM. 
It k dwfWB b]r Pmf. Sydnojr Voiina and one at i» that 
tkc ndM batwwa tba baiUaig poiota at aigtm and 
bMMMK Mgra Mid aleailMl. aail aiaoa and oiygen on 
thvalwMiM iMgli ara mb tbat It w jxiwilble to <»in- 
piiM Iha boiling polnta of argon at dllrermt pn-Muiva 
with «w MUMidambk ammntpy. We llMrttaw draw 
ttMOoanliiiioo : ** It I* lianlly likely, though got baoMil- 
biti tbatManodgDagTceioeot would bwobtalDMwIlli 
_ . It ia, nt aav rata. 




fMkS. 



abUMm or an MpiiMaiiMUaoci. It ia, at any rata, 
oarloiB thatAdUbM iMMt of aoMiumt wnold ha«t 
■hmmtbat aigaB waa net a dMhiile, pure mtaatenoa, 
and tba raaalia gugr ba tahan aa aSonling additional 
conAnaatlon of Ilia «aachHtaB tbat aiyon badirflnlte, 
bltharto unknown onnrtllnaat of tba atnaepbera. and 
that It ha« bean bolatad in a atate very cweely ap- 
proaeblngto parity." 

The deiuity of a uinple of argon pre|«r«d by nieaua 
of uwgneaiuiu wa» fnnnd by ottv uf UK to be ID Ml 
(O • I61: and a niiieli lann>r prv|iara<>uii by I/urd Kay- 
eh, obtained by fX[Hi«ing a tuiiture of iiir aiid oxy' 
llDan eleotrio lluiiie in nreeeuerof faii-lic noilo. 
. . Ndtbe deaaity of 191M. HuptM-HiinK nrv:un to tio a 
vlmple sttlMtanee, and not a mixture, (he utuiiiK' wiutriit 
wnold therefore be WHS. An attauipt waji iiiaiIo iiy 
Dr. J. Nornian (Tcdlie amlonaof veto vlTtNT f% te-iiurH- 
rlon of argon into a light and a heavy |>i>rti<>i> imK-ini; 
by <llfrii«lon. but wltboot MfaiiCe rwnlt<s Wliilc llie 
il,'ii>liy of tlw portion pnoring Bmt throogh th» pl|>e- 
rUy viitum wna 19*IM1 that of th^ lai>t iiorrlntii, waa 
'.iO'Ol. W<* muarkad nci thafw flirnnu. 111 lh- r<>tl<)« ini; 
termii : "The** numiii'n* ahow thui iiu liii|i,irt.iiit 
mrl'iii liiLs iH'en efferteil. Tlw diff<<r*<in>' iei .ItMisitv of 
th>' tw.i firiioiia may |Kj»ib|y be allrlljiiii^l lo ftjxri- 
lUf iLt.il .-m 'f . . A^ It ataoda. 1h« ilifTrrt'tit'o fx nil 
extrt-iiu-ly luitmteoiit'. atiil It UMiv. we ti.tuk, \m- tiiiirn 
tlULt uliV w|«iriitiuti of ariTMii. if ,>(I(mMi'i1 uI nii 1, vt-ry 
Inilw-rliHit 

It thits remained onceriaiu whether argon waa « tulx 



Heren nwteorltaa wore alao exaiiiini^t. it* wi>il aix 
mitieral watei*. hot no now liiMm ooiiul t>.< fouii.l. Six- 
teen of tlw luinerala, two of tlic> iiiIiotuI wakti-. hikI 
one of tiM meteorite* werx iirovxtl t.> I'.iiiticn li>-litiiii. 
bat if tbo aaaee extraeted from ih.> r . ..m., n.si iwiy 
■MMlNrtnan belloui or a trao' >>f .'ir^-MiL n riiM~i imve 
baaa la quantity too uiluutr lo liu^- r^M id--.. ii-<-lf to 
thaipoatfoaeopv. 

ThaaMwhiL'h »>- wi-n- m -.Kn U r u.tnuiHrly 
tonnd In arj."'!!- TV.f ivrcni. aiuorintini; ,klM>ut I'-i 
Ittor*. waa (ir>*: ' ir-- i \ iii«*iiuh uf af'iiur.'lUi.i of whieba 
dMM^rlotiou I- L- >> i tr. till' M-(]url. Kruiu tilt- air em* 
pluve*! ill a i.i^ li'l :^-.ui>' for tti** [Mir^HiM- of iHitiefyliig 
anil fnic* i> maiiy il.^Ulliii4,' thf .^rtiitii. two otlwr flonient- 
ary (rii--"-^ liav.- i«t;i .tljiik,ii,Ml_ liF>.liitw. on,- yieliliiitf 
tile " Swtto ' 'p.-i'triiiii, .\ prfliiiiliii^ry )«i-i-imlil of all 
llieae gaatu liti^ Ailr,-tt-ly It,-**!! irlvt-ii iii'lli,- l*nM-frsliiiKa 
of the RovAi S.H irly ■inilvr lli,- iinin.n ..f ' .Ni-.iu," or 
"new." ■■ KryiitiHi. ' or liiili|,*ii. " iiijij " Mt-Iiir(ron." 
ailil lit til,' iiip.rliiit'of th,. Hrili-li .\-.-< - i»l i.iii al Kriatol, 
tlm «ii«o»Vfrv of " Xenoii.'' or ' titt- ^t^lIl^'e•r,"" waa an> 
noanoed. ftte reiuoral of tlioao gaa«a fruiu argno lia* 

THK PROI»RlrTIKH (IK PltM AROTIN 

Inun]i*rto pwpar* \^ hwnot mrfoa, ll i" iirtvwmry 
tti i]r«.l uiih JilHiiit l.THMI UXf-m of «tnMwi»ln*rip air. of 
vrhirli ft!>|ir»»jiMiitr*'ly hrr-r- ■■-in- -i i.r a iitiilunt of 

ij-.t r-iC'-ii III III uriroti, T't .tit- ir:> I ! i- t,il n .l'i'II rotitniufl 
lu thl. .piHi.riU (if if.iN liy .■.!!]% .-r-iMii ii,t4> iiitru!.- -t 
k ill 'Cr. ill 1-1 .'1^ r iT iri.\k--i'-- i ;i Ml -■> ■ .iil.l t .,■ n-.| u:r<-t1 1 n.-i .i .■! i- 
fnll> iMir lu -^Til-r 111 ..■..■,..r 1 I.r i I . [.■i.k.iK-' it i i..l 

Ir.rtimnli'lt- ni--rni. .'> kil' ii.'riiiii un-t. n'. i.if hi-r.A. iit.' .'n- 
((Jiiyt-.j i'hi* ii'tw^rptinu i,( till- ..\\i:,.ii n il j.iir.ii.-tn 
wjvt fuu'liirtfil III l;ir»T fctiHii-T*. I:i i;i.i ti--l. :li.' n>;^-.<ii 
reiuoved by iiiMUu>o( lui'lullii- <-i>\>i>>'v , -.u itit> oec- 






FM. L 



fata or not. although th* balanea of aetdiiiM want 
amlnat thi* anpiMjaltkm. 

WImo beliuw waa diaeovenxl iii IHIiri. a ii<-w light waa 
thnimi on the <|n«alM>n. Ur dr'iixiv. ilriermlned by 
Kaiiwayand Independently bv l,aiit!l<-v, i-loaely aijnmxi- 
I Baton lu m. £ip»rili«MitB, in eoiijunHion with I>r. 
(MIlie, and labaeqiKally by ouraelrn, ahowed that no 
ami dilTarrne* in dmittT oould be bmiight abnnt by 
f laetional diffniion, and, indofl), tbr latter rerealMl no 
Impurity, exrept trtiea* of MpM- On gmonda •imllar 
totlxw front nhleh a corrMpaadlllg nmelutlou for 



and, the nttrogfa waa iMHued . 

neeinm : and m the tfilnl. the gn*. now rieli Id ^ 
waa Hnally freed hvoi nitrogen and hrdrusen by aaa- 
aage orar a tulitare of aahydvoai Ulue and uiagiMHlMl 
powder haatod t« a red tarot, and ubaeqawilly omr 

red hot eopnr MMa ' ' — 

(hown In detail In tht 




Btirl^HWnllulK 



finally to alora the gaaeona aivon in tite aame way. 
On aoDoont of tba eouMdemble aolnblllty of argon In 
water, thi* woaM have entatlnd no uuall loaa if the 
quantity of water witb wtaioh It bad bean tmnght Into 
t iMd b*M We oooaeqneotjy dceklad to 



make uae of gaa hnlilrra of tho gaaometer type. In «ai-j, 
the water wai niiitniri,>,l in an aonulara|iaae«<m!!i! 
eapoeity. BaUntw weights were allasfaad lo (dmu 
paaalng over pul le.va. and aerred to relieve lb* mulT 
.• . ,ht«f tlia««enw-_rP'"» 



AilW 



on the gaa due to tlw weight of tba ^ 
rnluuw of ttiv gaa decreaaed aftarfach aoeemtltaaia^ 
the four gaa buldeni employed were of dilteroitWM 
the caiiocity of A was about 180 Ifteit : tbat ig ni 
Utem: audofCandD. enBhUlilera '^'iV 
Atinoeplterie nitrogen waa ohtainad bv draeiii. lir 
treed from earknn dioxida by paaage tlnxiKii J 
aoda aolntion, over heated netallle ~^ 
iron tube, i^. S ftet < ^ 
diameter, containing 
oonnected 
In 



tallle ooppw. A u.^ 
toog anS a t iaeh.,^ 




Tba tloia nqahod ta l_ _ 

about a«« bonn. and It mm lonad. oo aiiialyilt^rSi 
gaa, that one aingle operation •nllleed for Ibe «mi. 
pirte rvf uoTai of all oxygon, Tba oxidixed ninear ■« 
reduced between each oneratloa by mfane nf njali— 

By okolDg the itop-eaeK,6, and opening tba ilapewk 
t, tlw CM fiiridar. A. eould be placed in cofooMaicaiian 
with tba opiiaiBMi lo which the prelimlouy abaunv 

a?4Wijrtafir«>at»»! 

tbfMgk lh« vmmI, K and th* O-taU. Jr. b(.it, <i 
whloi coBlkiiMd itroiiis lalphniie aoid, into tb«> tab* 
ff. whieli oontoliMd nuin«iBiBe Thla Kabe «>■ « 
pinm ot stouu hwrvl, !*& uicbw In diAincter, moierud 
■I mch and by » mlnelnff ■oclMt with an iron \>ihK 
•4ft toeh lo dlMMtor. Tti* tub* eootalDeU HO grt.miiM» 
of iBAicDMlaio. eat Into eo«rw alMvliiieM in « Ktmp^ 
maehliw ; the iiui^>c«lutu wm not pnnMsl vi-n ri;:hi w 
Into the tube. Kliicv aft«r «Mh Opomtton :t w',i» 
nary to nsiuove tlw wwkcU order to ciuu the [utw, 
the kMuU were luted mith nd hed, Mid iIm labavw 
tuatM of raflklBdit iMglli tegw^lMT <iwt t iMbvic 
each end of the ftumeaa. 

Tbe gnmtmt part of tha aitrida was svoml^r rviiinT#i 
by tming au Iran lod. and tba rvmnindvr by nieanxf 
warar. which mnwrtMl It into th** hydmiidf Tli* 
tulw* Wiut ntiM'il t<» n ltrl.:lir rt'il huit t»-fi.rv rMij^f' n 
It with th#» r-tU*)*-, " :it ■lOl- r alliiH Un- j.. 
Viart iif til*- h><lro4:.'n ...■.■hi.lf.l li_v tlir ruH--!.-.! .uu 



w-apv. "I'll" 

L'-tubf-L, A an 1 1 
callv thr whol*- 



r[iii: i. Mf I 

nU- nf lliiW 
iiiiiur.a 
r Ibr luaKiif 



- nitruct'ii- « l.irii 
if it;'- Uiri.u.;t: lli- 

v.t-d brirk'.y UTilil ur* ic 
^iurI^ uiu- <':i:ivi'l1.-! inCo 



Ultridf ; the vuluiUf of iIji* ftlifl<irt>o.l wii> .i 
Uftit to tiAtf Ihf rtiiKki^icy of thi* Uir(,'<' an* hnl-U r 
Thr ffiu; after Ii^Avinjr th<- 1' tutw-. (>. ilir-ncli 

Ik MTOIiil imCl tu\M\ H. fltlitAlllint; CNjIiJh T nX.i'.l' , 

thr(m»;h thf lu whtrh watrr <MiMl*Mike-tl _ wiil 

It tliiullv .-.ill.fttil in tlif iniM»iiet«>r, i/. Tluil w|;y:li 
|kiuo>.<ii iliiraik: *lf^t p%nt[*^\A th^ prucew cvci»ti(«d 
uf iiilr(j«rt-ii t-*-iiituii«tiiK inucli MrK<>ii. but touanl Uie 
el>d uf thr upcrMtiori thf urir^tn litrnint^ inurli iliUittd, 
UDlll llDally IIm* iiif ulii^-h [ki'^*^)] lhioui;h OtrU-lQbr. 
O., OU<l»ib(c4l uhiJi.'Al f-iiliri-]y ^'f at lutispljcrif i.iltv^rfn. 
Tlie tabt*. U, »it! liu'ii ri-|ilai-<s: Ly iiin.-ll.iT ci.ii^a.it::..- 
a fmh Mipply uf uuii-'nt-antui. 

Thr tnp, w.-ut llini -iini tin- tnh' ti uni 

iuiii.lflM ti.iw tliri..i.^c:i t.'n- i;i.'i^-i..'vntiii .■iiul i-t.|.iit f ni 
{■/.i tiiti.^ uilij th.' i;ii»-M. l.r t" 111 tlii>. pr>wYM I'J 
\iih:ii f wu> iiiijf!i r. .:ii.-.'il nut] (liv »r«» whloUoil- 
'. i.r.Hi.-i. il n- iiiiicli aji Vi pffwitt 
h' ilf I if The in*" hud l-rvn (•l|M':i«l 
til f. v\frt' njraiii tun-Ill, «r ,1 at 

H» ;t.i :■A^^S tn How lilTL-Uilll I (>♦ 
the G^^t ^ta>^e uf thi* i 'li 



Ml . 



i-f -^r 



I! til. 



111.' . 
lH|l^, .7 
ni'-j'li>*r,i' :iilr4-^->-ii v 
U;ll*.'liL-^illlll UiIh*. aa 1 ^ 

Win-n tilt* KiiMilUflrr. C, tuitl Ik-couk- (u.l 'if il 
tun* <(f oitroKi'ii aud arKoti, lu it dlil ur tin- f-:nl "f 
every third or fourth oiwratioii. it ih-ciiiin- tit'«',-»-«ary ii> 
rwdiMN. ita Toiunje k>y fartlier akieorptton uf uitr-'r^iL 
The ntptlioil employed, which w«<. (Ir»t .ll•>orlll^^i If 
Mnqueiiiie It 'oiupt. Rend., IKIM. vol oil p 111? mii- 
flated In pawing the gae Ihroiiuli a Imnl k\iu«- tiiix' rija- 
talnliig K iui\liire of inagimluiu |iu«<li?r un,! Iiuk. 
liFMlnl to It ttiill red heat lu a ootnbaatioo fur&aee. 
Tlie lime WDis nl.iuined by Ihoroagbly eaklaing pre- 
vipiialt-il rlialk in a ulUlBe. Tlw nitrogen contlaanl 
to be completely nbeorbed aa long aa ealeiuui muattinl 
uiMttaeked, ao that the (inxiuet of tbla operatioofiDfr 
aiatcd of pare argvMt. The (?a» iaaulng from theoalrluaa 
tube pmwed through a tahe. S, containing aoda-liiur 
and over copper oxide in t h.t' t iibe. A. on it» way i,^ 
the gceoineter. T>. HInre at the end of the opem' > n 
the eyateni of tube* Iwtween the gaa lioldeni. f /' 
eootaineil arKO<i. in order lo avoid loea the rimiii »a> 
plaeed In eoumiunlnitivii with a TOpler pump. / 
tfarauBh the blu|>^«jvk. k. The apace between tlw 'toli^ 
aoeka, I and/, waa exhauated at the comineiieHiii'ot 'if 
the oficratioo, tlie exhanatioii being oootinaed till tlie 
greater part of tba bydragen, which ia always evoivfd 
when a iniztniaol MgMBiuiu and lime ia Iteatetl. tud 
lieen given oC, 

When it waa wamair to impend < 
tap^ I and/, were oloaidi tha tip, 



the aiitoo wa* tiJien Into tba nmuL 
Iha imiiil. r. whkh covered the upturned 
•apnaiy tube of the puiup. From I'lhei 
ba drawn into the auiall ana liolder, S. which 

inemiry, and which could alao be placed in ( 

ration with tba ayateni thnM^fb wbleblbe gat paaad 
on iu way fnun C lo A 

Tbow opaistioae werv lepoated util the gaa lioMrf. 
AoootahNA ibaM M Hten aTantoo. The vbole of 
thii aiWNi WM thw MqneM fat on apponttia of wbn 
Fig: t M a rmrtaeDtatkn. Tbaugonentetad ibnogb 
th* tahck 0. fato the balb, ft, of enaa SB «ke. capaM^ 
aanoQaded by lioald alraootalaad toadonUe-willid 
Mcuaoi Jacket. Tba air tMB BBda tn boil ander a low 

pi aaa iire of a few I 

Vlaaaa | lom p attoofaed la ffaa tnba. t. „ 

idly and onmidetely liquaOed to a eofairlaae lapfaiw 
llqald ; it ahowed no alworpitlon apeotraui. Ita eolauie 
waa aboat IT-4 c & By taming tbo tapk d, it w« 
plaeed In eonimnnloatloo with the Dnt of the aerlei « 
taereiiry gaa Iraldera, t : the reecrvolr wa» ibea toaaiia 
•o aa to nrniove the lower boiling portlom of tne 
liquid. During thia diatillatlon, whkh took place ai 
eouktant teiuiierature. the pneaure on the bollitif; air 
waa kept aa low as puaaibie. Xhia gaa snbieQaaiitly 
tamed oat to ba liab in Beoo. and to onitaia heliiii 



tntiManr by OMane of * 
»ba.e. Tbeatgoii ra^ 
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(Kar. Siir IVnc. Itill., 43*). TIh- mniailMlrr ot (Ike u- 
ltnn'ballr<l tmrk into tb» KnxMurlur onlU Ibe hut (rw 

(Irnf^'^ «>r>^ li'fr . thir n*fti(li]r M>luhtlc4l, and lliiiilly c«ve 
» to viliM'h w»» jp*vp th** imiuit liH'r*runn ; it *tv cfi] 
ti^lt^t ill iiKTi'Mry CJUt hnlil^r> iltM*. fit,, ji. 4:^<l An will 
lie :«ii)>!M-i]uetitIy iihiiwii, tl)»- kryptou nrnl xi-ii<»n ii> IhiH 
tiiitiittity iif ariRxMinrt* tiM> tuutn'tf fur il*'t*Ttiiin. A»tm- 
liar ofirrAtion for Ilie purini-* of ee|tut"»tiinr th«* llKhl4»r 
a* »■*>!! *t« tti« hifftvii'r entintitufnl?' wii» afl^rwar^l r»*- 
[M-at.'ii thr**^ r Ix' luidii:!' [1. irt inn .^f ;\ri;.iii (iflntr 

a:wii\- r»'ritrinHt til tlif i;)v> hnLdi r, /• ri:: I. A '■KirlJi 
li<lii"(ai-'li.-m v>ii» furrii'.! out lu wl.ti'h »ii iiiiTcury msui 
hoKlrrs wi-n- fliled wi' li "ix •.. [w.-iitp (rj>Mion« <i( ar^tuu. 
••ncli lakpii nfirr rmch mi' i fiMvr tiftli i>f thp total luvuti 
liail rvatioratnl. TIuki' trv-t; i - v..™ ni'lt purltted 
frntu any nitrrtiri'ti ai-i-iiiiMi: ■. ; . ii- '- nt tty s|iarfctatf 
witU o^yiCfn over caiI'Iu- pi^l.. Ii .v"l<'r tlit- tvlflOVftlOl 
the oxfgva, tlwt «toiuiuy wa« tit't«>ri[iiiicH]. 

(To M •mMlMMi.t 



A OnrSMATOOBAPK CAMBKA WITHOUT 

VIBRATIONS. 

TllK apfurAtilH ii*'».-rHH'tl tik^lott" \lnf rfct-ntly l>tvii In- 
v<>iit4Hl Uv M u. Mur«ihicr., witti u vit^w nf Nlll>ttm^illtr 
i- iiiiiU-tt^ly. or til AM tcrvAt att »-xtfiil a»i iMimiblc. tli** 
k l^r;*tMiii» which eeiierally i'\k*t in iiiiiiilar M|i|iarittuv. 
rfii' jireiteut eiti(rrii9»(<i<m|0i)i t'utini^t of llirt^' partv : 
l-'ir»l. A quick, iuli^rtiiitlcut furwani uwveisiirnt of 
.1)1 • ■ ■ 
ttic Haiuc for ao itislatit. 
ScronJ. \ ibntlw wbioh op«m and <low*«tiwnl 

ilittrrTnU. 

Thtrvl. A inwIwniM iiliM mlMitlwM nMwraMiite 

liTlirhrr>nonMly, 

li U rrrv iiewmrjr 10 ObtOlB Hlmnlulc cutannl be- 
iwwii tliviu. m tlM tbo adMillfcMi tif tilt- liirlii will «i 
■odd* aoacUy WiUl tbo iMpfl i im ot\hi- film, whirli 




o(bpr«n<l, whkiti Imi> thrlcM»t MirvjiMra irflfae twOwi* 
n uarruw >lit.(hrw luillliuHvro wMr. At each ucillatiiw 
of lilt- dot thi> Klit iMinM clow lo fttia, wnrcrlnc 
ihc Miiirc beigriK <il Kie |Mclurr. Tfi« iiinrliino in 
Koarranm'il (■» will bFUplaiiwd bdDw) tlwl tiic >lit » 
F<u*«i wlim lb* Ikhi rian, and ■Ihnn titr lisbt tu ihim 
wbfa it fitit 

TotlMt«|»«rttiohosbtM«Md »T-tlHpadpitwwr. 




BBcnoK mownt« top or smiTTflS"»}X. 



from the arni8 ol whicli too atnall teeth, IK projept 
llvi' or m liillllliirti-ni. while a truiJe arm, <J. projiH.'!* 
from thp *>litf. 

Till* |i)»"fe, T. uiovw buck ai>il forth in a (rroove, a 
(lutauc^* of fpuii ViVf to six niilJttsirtcnl. wi that «c- 
conliiiir to li-rhi-r it if* jiiishi-*! tint or drawn in it» 
twtli cliKi^K*^ tir diM'Ui^a^i- :lu" liJui by incmltii of llie 
lioglt IkiIm in both w]gn of (b* dlui lUmiiAra'a par- 
fanMoB). TiM phm, T. to niM m Ha iMipiMid 
■OWM— t by Mw will. 9, whiib !■ oonUwwtllr lliinJ 




1>BTAUS OP FlUI HOVXB. 



J theoam, /, bjrinall tfninm volwi*, H. Th« 

eani. /. it IkntMlMI to t)i» Inm* w tiM boi In xadt a 
«av aa to UnkO (be ««*th «iitrr or w1th<tni<r fmtn 
thi- hole* UaOtdlnK fl» tl» tx'l i' at the Imttum or 
top oC HI tumult. It dow thin by advanrlnK lit* iM««ii, 
r. wbeo the boi b tomnwl. and withilrawlnc n lb* 
HMMnenl the boot to roto^. 

Tba ahi*, C, toefWiMdor oloacd by the atrip, U, piOMd 
lathaba>.4.>adBi«al(dbarl«»tal|f at r.wliHiWMa 
nprldrt, K. <i>ton a dot to thcptoo*, r.tbn MkUig 



TRAKBVEKSK atSJCTUiS OP CAUIiBA. 8UOW- 

tica AmkANaniBNT of pabtb. 



iiri't !»■ ali-'i^ntf'v i:ijiiHivr*lj|ii ilMrinc t l;r projiiction. 
Ill 1 iniiiiars la^tli r:i aii^lii *<>r« ^Tti»i i*aitwi ap|to»ra- 
tu* ^i-rvcn al I hf Mii ic lime for takiiiir lieiriitiwn or pro- 
ji'i'tiii^' i-i-iit ivi'n, I The conueetiiii; mechaiil^in oolihlntM 
«iiTh»*riiI iri'ariiiL' <ir of ecwtitrtiTn, Sj .\iMln' fro-i.i-H. eti- . 
hot h<>wc'\ IT |irrfii-t itn i'ii:ii1njr-l ,mi, may bt-. it )<i al- 
M|ii«t lin|iiivti l^li- t.^(■^ln^^ ril [It it Willi iiirtoliite preci*iion. 
SoiHRiM* w*» tnki'. for tii*lanw. filtecn projrcliuim per 
ri-fiitiil ; then pwh mwikI miut ci>iklain fifteen mo»'e 
nienbi uimI fifteen iitop|iiaK<** *~'f f h«- tlltu.or thirtv difTerent 
phn?«e?i. If tlle**i phaNen tie »<|i]al -ft thirtii't}| of a nec- 
iitiiieacb.foriiiMtanre — it wHl lie liei •■-►arv tiiat liii'.,|iiri 
iti-.: of the shutter, which luiliit .lo iij-y at Ilif iiM..r a 
t flirt ieth of a Kccoiiil ur rather le-«. iniltn.-nl*' fviu t ly v, itii 
lU.' thirtieth of a mcoikI durinsr which tJit< 'i I m at rei-r. 
j%iii) thtH cuincideucc mu5t be w» precise tun I rhH.|:ittfer 
• liM'fc not iM^in to oiMiii the very »iualle^t (riu'tiiiii of n 
ttitrtieth of a Mifinnil tiK> mM>ti, 4>r does not remain <ipen 
tlielejuit hit trwi lontf : otherwiMi, the llhll will have 

bad tiiue tomiitlDiie It* niDir«nH>ni. and thi<, however 
Muall It mar be. wben aotomwi on th» M-rem becomeii 
virible, aiid. rvpcalail wttit meb pioturp. |inidueeii a 
■erwa of vibrallona very diatiitrwabi* l» Ui* *yn, which 
.\n> praaaM in all ttxi ciiatluie apiiaratu*. 

It trill raadiljr be wen Uiat tbia delect aui be ranadiad 
iiv toppraaainc Iha (Miaa, naawljr, Ibe muMetkMi bo- 
tween tba fllia-wvlDg fnrt af IM maiilitoa hmI Ibo 
»bati«r. apd baviiaK tmt/ m «iai^ |art to «eatWI thtw 

two OIUTeilMDl* 

Tliv inliMipal part la aegoaptiablitg thi« ia a uov* 
aUe box wbieb a«ta at th« aam* tinw na a filin-iuiMrat 
•■dtbiitMr. Tfie iiliutt«>r in dnmtriietad on tba pHlw 
dnlaoiridatoahiiitere. It dur« not ootrvr tba ol^aeliir*. 
«M«b M allawri] lo rcuiaiii tipn, btit obacoraa th« 
laaaliktro inifaea ol tba Aim by iMaa* ol ananow atrip 
of the «anM width a» tfc* flbu. 
Tbe tniiMiatad boa. Ji. to liM<aMd att tba ptroti, 
>o^iNtN«,awlbaiiat<fttaal awinftbiil 




AM AMI 1»U8H 
Sl>IU>'(ltL 



■ttlM»taMa«id,andiit Ilia 



SIllTrTliR ni)X RAISKlt 

AND DKfMJKNDIKU. 
DBTAtra OP SUUTTBR. 



Um two inoTmHita— lb* noviac af Ika wath tirmwti 
aad baekward. and tii* aioainit aad eptnlar a( tba 

aiM— aum and aliunltanaoaa. . , , 

The u»^aod down raotioo of tba be«, A, to obtained 

brmmiMof ail mnentrlc, K. wliieh to opatalad bjTA 

gaar wbaci IutimmI bjr the ernnk, Sf. 
It niay be aeeti frxiiu the nrwdlng d«acrlplloii that 

aa«b tiuMi the box rinen. the teelb. Mog adraiired. 

draw tiw Mm upwaid a diataase of on* ntatarai wtaila 

tha ilntt« iMMdH «!•••« at iba tinth and Moar 



qucDtlx no lltriit paaam. Wb«i tbe Ixit i!eiu-rucl», hnw 
rK*r, a« Iha teiMli an withdrawn the film reiuninn 
iuiuiovabic, wliiUf Iha nbHltar ofi«M^ and nllown the 
liirht to pav«. 

Ttie aplkHrntmi i> ciinipleteil tiy tin- l wo 111 in rnllrm. 
A iV, which iiiAy Ih- in^iiti-tl or*r.*^,.'ri out with ea«e. 
Tlii> r*>een Hi^- rolii I I > ai't i 'iii-i I lo a f riction jmllaijr at* 
llirheil to till iri.>.ii liri' wli-i': . T Inn pnll^to M>t 
Ikeeileil III tilt' iil'liariitu- fur (ir ^t-ruori. 

ill uiakiiit; tile <.-x|io.uri-. till- tjJni j.;i>.>i>', fhiniiifh n 
liliile. y. the hark iif vi li_i';i ip-iiN-iUM l.n^-i to pintilt 
of intro^lilrilitr till' ciiii ■ f tlintllln li. J-ni iiiii-h opiTa- 
lioi!. Ti.i- iliior al till' i.a 'k i> h ►li(liiif ..i.i. It i> kept 

•hut diir.n^' I'll- lal.ii:t-.,l tin M _iIj.i- i-,; ii i | .|i ■tely 

rliisilii: ttir u|il^\ratii. an. I j. .i[i.-t„.l [: i pruji* I ion. 

ll will li.- n-ailu;. -.-.■ii llnil la iri-aiiK of the above 
nrraiiK' I-' ' I' ■lii-llliu i- tin •■ [iireetly by the 
ulititti I alPlLiit.i-ui.^ It [k tiiv ,--.trily i i;i luovable during 
the tiiio' 111 ixin-.tre *:r j .fji-'t ion. jn.ii tliat ti..i^ Iha 

Iirllii-i|iiil i-oi-o of i;n- viliration-. Mi;.|iri-Ki ,1 lliill» 
IQde ialsocti^ti' i'iiii*.i'i,'r-i|iiitctlij .Nonl de la Franoa. 



CALAURIAN BEitaAAIOT. 



iTwllibalBtafcaitaHrto BaidMi paifiiaMn to nota 
tbai RTaat (flbrto «!• Mlac atada to toa a ia tba purity 
of lh« eannea of bertfaiaot, irtiiA to lt>a«lr aximrtad 
fnain Cblabria, and (ornia thn hath af uany prbiahial 
perftiataai According to Oooaal Ratriila- Rolfa, tiia 
crucial taat to the proportion ol a nabntatMc rallfd 
Aeala^o di lioiala, which la thi> Insmtirnt wbiel] eirvii 
tbe odor to tl» nuwnne. Tba raanica baa bwn frv- 
qaantly ailukerarr't irtrh l«iium juhiri Ibemby. <>f 
twana. iHinlulxhii i; H i' ri<i|>i>rtlaiiM llwcMcnthil lii- 
andiaiit In tl>e iliiia lint mikui the marhet. TbeCliaitt- 
IjeT of foMinwroe of Heiritlo delettateil ll»e 
<ff namiile*! ti> tlie AKrlcuitarnl .Vhool of 
aalcwl lor Inforiuatiuu on the two poinia— Ant, wbetliar 
lliay aoald iaggcat a nutlmd for ditcoTcrfair adalma* 
tloat aad acaoudiy, wlMtber tbe patf amr of the aatanoa 




LONaiTUI>ljiAI. SECTIOS, SHOWIKQ EKO 
OF SHDTTBB aoX. 

of berpnmol artj«e elclil^lvely ftnin tin- linlali- ivitit.,iiiii,i 
in It. The repheti oblallieil niTf Ul.>-nt -fiii*Ior\ , a- ihn 
tPiifi* firopoic^l. »uch aH the ImlaTi/intMili of ll^hl. are 
not «nnicleiitly practiciti for tlie ti-eof ordinary iM^iple. 
and Ar4i olily >uitable for a M<ien1itie man in a ii|iecialh' 
liltwl lala-iratory. In .\npil''t. 11*^. a law wan iMiniied 
by lh«> Italian iiarliainimt jicain^l the adulteration of 
«MeiireH. but Al* It include* »liniiiac and other »ub 
Mntice-. It will tie Inoperative ai* to lM'n,'a]unt, on aC' 
count of the lirekPlit infcuftlrH'fK-v of chemical niethmU 
to detect adwlreiatloii. and thus to »r-t the law in 
motiiMi. The exiiirl of burteanu^t fn>m the iiroviricii in 
int wan Ml,nS Kik«ranitn« (WK.UOU |>oniHii> avoinhi 
pob^at alMNIt ta. bt |>er pnniMl, Now. thin If a low 
Mica, tha price in IWI linrlnc bemi ll> ol : and, t»k- 
laatbonrainnprierorihe lat.t ten yean,, it ap|iear> 
to bava raac h ad Ba. Eiwvnceof leinou tiriiiicx tr Uil., 
and pmwmc of ormnpte about the «auii!i. It will b» trrn 
from thin that nntil tlu- adnlteralioii of brrgainot with 
ieiuon Jitl<w«an ba da<cctiHl, there la a gnat letuiMa- 
lion tu litctvKW tlw qnantitr of the moreupcaaiw 
enaeucie hv the adilillon of the chi-s|Mir Oua. It to 
utrnntre. nayn llie coimul, that the altentkmof Iha per- 
fuuHtry traile uliould nevar bava bi-en dini-i.-d to South 
Italr. Tilt* Howeraol tha acaafa ni-'l li inmi ir.-<-». «> 
caivfttllv enllntled in tba tontb of V iiini',-. are allowisl 
in Boatih llaljr to rot apon thr sriiuiiil, ami niishi bo 
had In any qaantlly for tbe a»klnit. Roan and many 
otbar Mvntid llowwa laov there In wondarful pro- 
lUaion. Bercninot, which In the aetitv lOiKradieat nf 
■Huiy mntii, la to be liad In piriiljr. and M lookt a* if 
theiv ware a (rmmI oponiiiK for iwrfQnmy woriii. Tim 
MapiaakaiBalona would be laiips oMiaaimb— Journal 
af flMSaaMiror Aru. 

Calico prial work- ii— |ii.i>>i,(,»i !,.,.-.ii , -c- •••■■ir, 
wine elnnfler>. <l«- IM.'>H,.>iil ,io.-..-i l I ,■ | Ini.-r ilili.Ti. 

and otl^r lnilQ»tri«* une iimmv nnllHiui-, and tli*«v 
danMoito laatMMO amt lapldly tbau tabia daaiai Ml i i . 



uiyivi<.L,G by 
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TIIK l»Hi>nnTlr>N or ARTIFU'IAI. PKAUUS 
I'KOM TIIK IIAMOTIS. 

A*) AMH)ii<*t t«> the- cx|N<riiiu>iit» iiiiLiI*- ity iu*>. *AVfi M, 
lUMiritd III |jt Natiir*', liirlit> Kiimtifl litla»rikt(»fy i>f \| il** 
l^ii'4ifj»-l>i)tli|pni. iU** lAtt«*r rt>r«'tiTly pivt^'iitMl c<> thf> 
Arji"!**!!!!** Hi'lf'lii'i'ji ft imiN»r iit'whii^tt I iltin-rtlfcetl 
Ilif nrtiririal |>nM|iiiMtnn of {x^rlN In tlit* liAltntU, TitiN 
[MiiwrHtimcWil IIh* Att**iiriiiii of tt»*> |»ublii.* much im^re 
Uy the liaturv uf Uh* itubj^-t limn by tliv tielt*ijfilk' 
nR<iilt olitaitirti, wliirti wah <jtiit(* iiiLHliuerr. 

TUe «liirtiiiir fxiiiit uf thr rx|M*rimriit wm mm fullowii : 
I Jisknl luvMfir if it wouli) iM}t ^H* |M>((%ihli! to |>roi)nrft 
[tntrU ariilWinlly in lunrinr »lt4>lU. juhI |t«rtiiMilarly in 
tlHiVM* of til*' tflivtf>r<>|M>tl». Maiiv of tb4*»« AniiimK in 
flirt, i*xhihil 11 vi^ry irlil«>M><<iit iuutii wbii'h np|»AAn< 
rji|tHlit4>. in il<>|Kifcitiii|i Itwlf III rtrciilnr liiyi>rN, nf fiirti- 
iDliititf tb<> pt'i^l* MHitciit, 

For Uif» Miwrhn^iktA ttmr | iiiJul** with thtf» <iw)(«'iN>- 



liorror, or *ori <»f difttniFt, of the hRrt<*ri«, belicvinif 
lb«>iii tn lit* (fiirrly aihI f^hii|ily niir (■neiiil^'^. Tti** i«|i|il> 
of tlkt'iu i% n iM'W on** . timt »*. it iuv* *>iily |»r*rTi- 
rnlly jiliniit iw«iity yeMtw ciiii-*' ItficAii to tiuike a 
•ci<-nri» of thf» IkMrt^rU itn«l the kiiMwIftlic^^ lo Uv irtilikf*! 
cni)n»rnihit lht>in, I \U» tmt iu«uii to ^ay th«t thf bnr 
t*rl» kiAVo only tH*tm kn<»wn twt-nlv yt-nm; lu fuel. 
Ihvy WiTe i1lM>ov«reil over two buuilrcHl yr&n mnt, n» 
«^rly ii9 IdKi, or poMiibly a tittir cnrliirr. by Anlliuuy 
von Ij4*euviil)u(*k. who wa« a liiiru dra|>rrV Apprenti^, 
and wh<». i-*Jk|icritUL'ntiiit; with inicrtiAcnpeii, waii Ahtii to 
»«• and tril u»— ehii'fly by drawinicn— what h<i »aw ui 
tlilTrrrut orviuiio fliitdf>, fiiieh a* tMH'f bn>th, lullk. Ami 
»tn4;imnt wurrr. Tlu*ft4> drAwlnic^ luiv<> c(hiii» down to 
u» ; and w« now know that lu* Haw-, (lMH*ribf>d, aimI 
4lri»w t)v« biwcvria, «blc4i. bov«Tpr. Iitf t>eli«ved to Ih* 
httlt» anlMiiilo. 

There U iiothitiir vvry diflSeiilt In the M'tt^iioe of Imc- 
tt*rto|ii|t>' If we flriuiy Gt tn our uiiudit that It is Mtuply 




Fio. I.-TANK8 OF THE B08C0FF I>.\BOUATORY. 



I^mU I irhix^e th*' lialiolb. Thin iuf>llit«k U nbumlaitt 
*in the nxiky iHjttoiu of iIh? Ench«h I'liannH. wb4T«* it 
nttiiinf n lari^ «ize. Iiilcrniilly. ifjt shfll \» (Hj%<'rt*<l 
with A liLyi*r very briJliAUt luolhrr-uf |»«arl ; nud, 
tiH>n-»vrr. it in Very well iidiipti>d for npeTinn-nt. 
IM^irr^ in the lurire tank* uf the KwenIT lAUurtili^y, 
where thi* rewarrhea were made, it readilv aceliiuAle** 
itvrlf. and. provided that it ia furnished with well 
a**m(r<l water m xufDeient t|uantitv, m> attrntHHi ne«<d 
be paid to it* ahnirulation. Alt tli« ii|)c>eiuienii ei[Hrri- 
inentetl with M>ereled iiarre at thr level of tlic forvii^i 
on >Mt anrv'ft intrtMlueeil, and in Heven%I «Jkell» t>earlii of 
imerw, (Tvnuine, line iMtarlR, wcrv innnlilrsl. In Kii;. ^ 
may Ihx M>4>n c»ne of tti<^ |>eArlft »tl|l In pUwe in thr in 
len'or of tliv uliell. the anliiml nf whirh war exIrAried 
afier «n eiii*-riMH>nt of t)ve monthi^' diirAtinn 

The flrrtt |>earU ohtainMl were not •ufltrtently de- 
«Arli»*l froiii the »heH. and evhibite<l to«i wide a ha*»» of 
Jiiiirtinii with the latter. In lhe> tiubM>r)uent exiieH* 
nientK Ihi* deft-ct wha partially enrpeoted; and. tn 
ret'vnt i>|M*eiiiien». II inay be Meeit that the part <^ the 
|*eMrt nearr*! llie •bell |h eio fred with a layer uf tiAore. 

(t uiu»t br rruiu-ketl. however, (bat althuuirh the 
|*earlv IhuK oblaiiml nrlilieially luiire the Miitie ebeiul- 
cal e>uui|KMitiun its uatuml uiir?. and liave cirrular tay- 



a t»ir«neh nf botany ; In other word*, tlial Ihr baeterla 

Bre platitH. At f'ucb. praHieally every our uf the 
pnibViiiN nf the »elt*nc»* ean Ut* im>1v*i]. Tlir«e plantt 
an? luufb Miialler than we ej%n imiiifine. I am Mir** 
lliut I have ever yt-i b4M*n able to eouiprehend eiactly 
lli«- Ml/e itf any o| tli«> bart4*ria. There are Mime the 
l/'J.'k.lHNk of an Inch Umic i rith*r» twW or three tiiueit iw 
biir. and ndirr* rfoukeM'hnt viiiAlh'r. I'nn you euinpre^ 
bend anytbliitf uf whioh It lake*- iVX>' *»> make an ioeh 
wlten iHit end lo etid ? Ami Vrt lluit U wlutt we liure 
ti> deal with. t'Mially we luive to report not only to 
(be iuu»1 powerful iuirritMN»|H**i, tint to Ktainiiiff or 
e<^ilorin«r (hem. h» (hat we may fe** Iheiii . beicjiiiM* iht-y 
are ki sinall atid Iranttluernt. uiileMt r>ialii«il. that 1h«i 
bent mierowNipe duen not make tlieiu elearly vlitlblp, 

In the U»t twenty yeam we havr maile »ouw> reiiMirk- 
able advAiKNn mtui iliMrovrrir;!. The title i^f niy l>*e- 
ture i* " lUrlenn A»d Their rKe* " Vuu may think it 
ver%- queer that these little thintr» have any uite what 
MMirer ; but here in one of tw«» votumefi of a >i*Hjk 
written on "The rtillxation of yirr(»<>nrani»nih in 
the Art* aiid Mttnufaciureft." of metre than flvehundretl 
iMires wblcb irlve» you an idea of what had ulrewly 
been learnwl <H>nrfrfiliite th^-iu- A» I naid a moment 
atco. they are. In tlie lualii. our rnemU We ii|»«ak of 




Fill. CONTAINING A PEARU 



crsonly at the |M>rlpher>*. which frlvi^ them tlM* Aj»|»ecl 
min);hi, (hey contain tn the interior a lariee nueh'ut of 
naere of whieb (he pliioiUK of the layen* l« iKH-fMNanly 
differe-nt frcMU lluil uf the iM'Hpbery. It luu^t itv re- 
ntarke<l, too, that the betiutidev are nut nmreil bi a 
(;loh<-, like |{i>ld ftsln's. and lliat in order tu ^uevenl in 
luakiiifr (lirMi live under normal eunditiuiiB, utie munt 
lius'e prevk>u»ly artpured extmoive ktiowleilirci relative 
to (lie bioluuy of marine animaliL — lai Nature. 



BA' TKKIA AM> THKIR UHEt*." 

T<» Miiitr I have for my Mubjeel oin* whieb 1 nin 
alwAV^ IiIaiI to talk alinut, Ninee it relate* to our frieniln; 
lor tlie biu*t«'riA um *mr frieitdv, rather lluin our ene- 
luiea. A icreat tnanr of lu luire RaiiM'd in Mune way a 
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dlaeaw cenuB : aiHl yet, when we eotne to think of lt» 
we have iMit vo v^^ry many diseahet* that arf c«HitaKiuuii 
•tr iuftM-'tiuUH. Ab«Hit four year* ajpi Suriteon Oeneral 
I^lernberv:. of (he Unitv^l StateH Army. publit>he«.l what 
it. an yet. the lw»t work on baeleria and biwtrriolo^ry 
in the Knf7U»h Iau(ruu4^ : ami hecalalotftted praelieally 
all the Kpivir* known at that lime. There were th«n 
%-i»ry rlnt4> to lUe haiidrexl , and prctbablv thta number 
eover*> the tur nf all the known »pecieii. I think I sliall 
be rlirbt in Mivintc that there are probattly not nM>re 
than fifty or >>lxty fornu <»f these which are diMMiM* 
icertikft In the true' denwe of tlw word and which Afft^f 
vither plantx <»ratiimal^ Not Mi<»re tlian ten |>er (*<ent.. 
Ilierefore, of the known [t|»ecie'« uf bacteria are what 
we call (mthop^nie^ or dl»eaiie |»rudneen>. The rent are 
probably of M>uie real us*-; and it Is very likely. ulw>. 
tliAt the dioeaM- t;rriu> have u um* ih* fKirfMMc- iu thi« 
world of whieh, a» yet, we know nothini;. 

Wltti tliew ftmalt <irKauiMui< practically ever^-whi*Te 
nrevnleiit. ib*'f»' inti»i he iH>iue fuiM-'tioii for them 
Wbeu 1 iay they are vegetablM, that call* to miiid. 



t^eo«r»e. eerlatn charaeteriirfirs that w« 1,41^ : 
liiUidit (bat di«lin(;ui<>b them fr»uu tln-Auinial kiiiif J^' 
We know lhal all liviin; lbiii|;» Kr»' mode qo ^I"^ 
we s^vi a simplilieation of the uh^a | i-iI; 

that all the bacteria are Hlntfh'-relled "ricaallii,* .l** 
i*. each individual In maile up of a *\\\^U> cell 
iiiA^le up of many uiilllouA of celU. Evi.fi ..lL" * 
nnuitAi of A hltfli»>r ty|Hf \<» made up of iuauy>^jT|'*' 
each one of the Iwrleria in practkCAlty a ^ntViJi!!! 
plant There are two other kinds of vi-BrtaBIaVh 
are made uf Hinirle eella : And with both 1^ thra i "" 
of lit) are quite familiar , The yeanis that w« \m\ 
our UakiuKand brewing and th*- iuouUm tikti 1 
nut like tu pet in our Jellltu. and our |im«r^M \m 
which we are Apt to mIiuukI ever>»lM.rB Km i^J: 
nen). and danipneM atMMind. The«v three clanMu?* 
uii the very tiniMi butlieti and orvanmiiM of ibe wSS. 
ble kinirihiiii When wr p-l above Hietii, we b»3iiL 
talk of the hhsher plantii. Theiv are tuany pajutlci 
nweinbUnce between yeasts and ninukU ou the uto 
band and bacteria ou the other. A dilTerwtiee b tlui 
the v<^ls aixl tike ui4>ukU ifrow by tiuddlji);. W 
the tiiicher plants do; whilethe bacteria crow U wVt 
tinj: , tliAt ifc. dividinic In two. H*-iiienit>er tlu'i rmL 
one of the bacteria k* a plant by Ittelf- jui iadlvidtai 
that ha» the p«iWKr 4»f repriMluction of Ijtp. tcruwih 
dercU»pnient. Wheti tin* time cutue* for one t<i riw 
due«> tfAHlf. a littb* line »lM>wit down thmuKrh tlii' ruiil^ 
and It eventually splits into two |iartK Tltxn nu 
verj' few iiMMueiitH each part will bare ktowh it, \, 
ahmwt. If iHit ijuite. a* hiif as the nrltflual; Hn*i itn 
liave two new plants, instea4l of one. Of ei)cir>f \\^ 
two can reprtKlnce Ibeuiselvee ; aiid we thu« Imrr lU 
fdantn f^rtiwini; by KTometrienl pro|*rvMiuii. To tfist 
yoD an idea of how fiL»t theee t>acterta icrtiw auil il^i 
grow uniler the mmt favorable eonditiuiu, a tinabtr 
of exper-iiients show that tome of the s{>er|«« nuto 
diice thrinM>lveft Ae rapidly an mice everj- thirty mttt 
ute« ; Hiiil It hai> liefn calculated that, taklnir 'oa» ^tf 
•ay l/l'.f,(HNl Inch In lenietb ami half that brrndib, in 
forty eticbt luMin. If the comlitions wer«i etttifely fa. 
rorable fur tcrowtti and renrviductHHi. aihI Mipfkjtitc 
that none died, they wtndu inrreoM* im> iliat tiir- 
L'eny of the original one would fill a plnl rajt 
would amount in numbers tn Ssi,UN»,4NKi.lMKi Ut tlifu 
aniitlier M'venty two hmira, and t( b «aid th«t il**t 
woiiKl lUI every ocean t»n the face of the enrtk sirl 
cHHiUl only be cnuntod by taking out Ogunrs tott>inv 
■even ploi-es, Fortiinatelv. tlilnict» are rarrlv far<^tdr 
for such ilevelonnM'iit : and 1 don't thiuk'an} of ui 
iieml Kv-t ahinne^i Ie*<t we be crowded off the earth 

I have defcribt^l the bacteria as plants, witbcffll r 
fereni*e to whether they are 4lise«Ne treriti* or ut*. 
) uu find Iheiu evrnk'where : in tlie water, tii tbr lir. 
in (be s<oil. They are plants; tlierefon*, tbey unit 
have nourishment — soiiiethins on which ibry out 
grow. Wr find, however, tliat tikcy ran (hrtie oa 
rather small rations. In other wurus (liat (br mI 
whieh williM>uruh theui. and oh whleh diet wilKfarnp. 
flnds hMlguient on (be back of our baud, in our cluih 
iiifT -everywhere, They nee>) •tuuie u>oi»1ure; uinf 
coiufortabl** tem|>erature and eome little nnmuui 
liourlRliuient : and thrrefure we cau find pleiitv of 
titedia on or in which they will grow— one theV^-vi 
Ijeilig tnilk ; another, buileil jiotAtoes ; ur. if we «ul 
a liquid medium, nothing is lirtter than beef ImdIIl 

In such m<Nlia thev gn>w luxuriAiitly ; thfy 
iut<» sucli a wmI and will \w there in spite of ynii ; aii^ 
tlM* trouble is. not tt> get thiMii there, but to krtp 
tlwni out itf it. You can K-jirrely make a )elly or \mi 
bn*th without the Apl>earance In It. evetitualK. nU 
plenty of bacrerla. 

We'fluil they are m> plentiful everywhere tliat 
different BiiM'ieN uf bacteria get UiilttL How can «r 
hefkarate them ? We cnnnot take a needle ami |«eli 
them up Individually, vren under the aiicnwmp-. 
one kiml frtMU aiHHher. They are too small ; aul 
l»e«ide*. difTeretit Hpecies may Ux>k exactly alike. 
with the be<>1 lenM!* We hare to find a Wtter wky 
and I think I can make clear to vou f>ucb a way, 
covereil ace tileii tally by l*m(, Roch, To ilimlni^ 
vou know the difference lietween a iKitAto antt a rat-^ 
iNicre wlMtn you •«« them In the garden. Mott \A vou \t\* 
iMbly know the dllTereDoe bet ween a oro|> of p»ui<M* 
and A crop of cabbage* growing In the lleld«. «• 
drive along a country road. W hy cauiwt »e k>cA si 
the crop in bacteria, instead of looking at (hr iifOi 
vidual r That i* exactly wlial we do wlieu we quU 
them grow on culture media in cuaM. The <T«.1ei>e« 
of one of lhe»e test tubes here is more or lesa red, 
laining a sf»ecles called Micrococcus prodigiuta* >l*^ 
another, tiere. UM>re or le>s b!ue. containing the Itaeil 
lus pyucianeum. TlHve are slinplr two different crofi* 
The first i* a crnn of om» kind of jdant and the fH«iitf 
is a crc»p of anotiter kind. TIh* farmer wIk> fariu^be^ 
tertA getft a^ thoroughly acquainted with theuiii»lhr 
faruH'r who fnrinfi larger crupti ; and you would Ju*t u 
Mton expect the bacteriuloglut tu pel luixc^l a* l*p tlif* 
two klmls of tmi'terta aa lo have an agriculturist (J*< 
ronrii<H^I AN to iiotatoee and cabbages or puiupkm««iiu 
cc»rn growing in the same field. 

I have here a number uf difTenmt kinds of barlera 
hi teot (iiImm^ cM'b kind growing bv itself. Tbct^ * 
one producing a t)eauriful gre«'n color, whicli color ii 
tlturaughly iMfoetrating the jelly. Al>other Itpre,""!'"* 
it is of a nwl «>lor, has iwt^l tinted the >elly in the •alwr 
way. Again, here Is a black veHAt. which sIki** ii* 
pecohar wanner of growth, Kuw do we get the*edll" 
fereiit kind* wparate frmi one another? <>r. siipi*** 
yofi hare a unifde of water and want to kno" «n»* 
klndH of Ijocterla are lu It? How can ymi iMemiiii' 
tlietu. or what B|)rcicw are in the air of tiilf' rociui ' Ij 
ix'currwl tu I'ruf. Koch that if wc luut *oilie ^-^r*! 
fixing the individuals in (dace until they rtiuld pel 
^lartetl iu their growth, it woiikl then be ea>y to i«itUtr 
and lo study them. Take the Mimple of water, ''^'f* 
stance. HuppiiAe we hare a Ittile gelatine in a te*t nine 
like thi« which ham l>een Ihormighly M^ nlizetl. «> tM 
thert^areinic no living germv of any kind , ni»'l ""P" 
pos# we melt it by heating it genllv- II. nam. »e I" 
tri-Nluce Into (bis a small (lortion of a drop of the 
'which we want tu itudv and then (horiMighly diaK' 
the gelatine, we will disirlbule through it whatmetrf 
bacteria were in that little wnnple of water. fiHirai; 
the gelatine quickly onto a cli»an glivtf plate or ^i'*^^ 
4NM»ls nhnot.t inniieiliately aiid each i^rgnni.'UU b I*"! 
fl|utrt fnMu every ttther one. II. !i»»w, the plate oroi"' 
lie coreriil 'that It may Ofd be c«intaiuiniil*d bi 
other gerujtt from the air ur other M>um!«. and ict «l« 
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in R plu* not too c^old. the«*<> IndlTiilnAl kiActf^rln. Inrl(4*i) 
in th«i J^•Utine, will b^ln to gtow miil rfprrHiuri* ch^iii- 
haIvm: ami In h few lH>iirt< llttlt* hihiI^ will u)i|>«-nrntl 
through t>i« trrlatitii^. Hud th*"*- will irraduiilly iucrHH)<e 
in tilzr. Each B|M>t rvi>rv«tfntii tlit? i>fTr<|»nti;r or Ih a 
culuoy <ff lhc> ii|>«<.'t«s uf oactt^riit wliH'ti wui reprfwiiteil 
in mrli caM> by n »iiii:l*- iiKllvidiinl lit-ld in i>lsoc> by (hr 
cooliui;:. Now s|ircimt*iui utiiy br tiikm iruiii viwU tif 
Chr>e MtiotA. or cnlf>nim a.« u-l> oaJI theiti. ami \mi «tthrr 
■tuilivcl iiiiiltfr tliD lairroarnpe or rlitr tmiivplaiitcd to 
ni*w €!iiltur«> media fnr furthfir ffmwth aiul 4ixp<>riiuMiit. 
In thi* way Mparati) iImi varimu »|>ori(>ii, tit which 
ther^ inay lw anuintwr, in th*) «atitpl>> of wnt4*r w>* hail 
to 4-xaiiiriie. To collect tl>t» ic^rinn Troiii th^' atr Wf 
wnuhj fthuply expo«« a plat^ or <lUh of ht^rfllii*<l tr^la- 
tlii« to thf air of a nivm rrHjiit fur a chnrt tlinv, a luo- 
ineiil or two. aiid thvti. ci.tv»-riti)r tlw miiu>?, we wmild 
ImTe the rvpruduL'tiuii takbit; place a« above iiud ootild 
iiiitke our »«>parali4>ti iu» jtidicalml. 

In thin way wp hnve tievn iible lu itudv ttie dilTcrenl 
kinds nf Uaclrrirk, aiid, by ftirtlit'r rxpeririu'titiitiuu. wc 
art* ablo to dpturtuiiie tli«ir variuuk jiropcrtiM. As t<» 
thr iiK'nnii of utiiclyliit; t\ic bat'ti^ria furthnr. I niay only 
rftvr Hgtkin to tlw um* of thi* inirnMrap* aid*<i by Lhi* 
prn|H>r*taininff lUt'thrMlK, and aild tliaCan far aiidiMaiMT 
ic^riiis arv ooniMTii«cl. ^xiwrittwintHtion upon lirinfc 
Hiifnials beoookM ii«oe«»ar>'. Hoiiie *Uy thore will In* a 
fourth tnethod of study, which will Ito that of th** 
ch4*iutcal producU of tlw b«irt«rla. Jiir«( an w« iki>w 
III pharutaoy tttudy the pnMlttctit of hiiehiT plau(9 ur 
p«|H«nkte out their active prliMTtpU*«. ho, ttoiuc* 4lny, we 
will he fdtidyinji; the pruductM of the vtirious barlfrin : 
and I will venture to nay ttiat thit kIuiIv wilt be(M>iue a 
prufltabht one when riewed from iimtiy •landnohtts. 

in vhut way do thn barterin bt-iu>flt tin * Tiior MHtin 
no Miiall. find mro thi* »iualU'«t llvitii; thiutr* nti tUc far*- 
of tho wirth. Y*>c th<ty can tK>ni>>flt iw hi a great many 
way». Thwe K flrmt of ftll. thi»t irrpat thnutrht, that 
all (uir nutriment, all the nToiiVHrMioii of deail matrir 
Into food for planttt, Iti de|M-iideiit upon thfiii. We 
iiHft] to be tuiiteht that the uxvlvu of the air cautte*] 
thtiiK^ to be <tecouip<j«ed. aud that 1? tnif lo a certalu 
extent, because luauy of the lia<!(eria need uiy^^n U> 
briuicabout deooiupusitiou ; but the oxygen by itself 
cannot and will nut eauMt d<H*«>utpo»itloci a.t we ordi- 
narily know it : that U. nutrefaL'tion and lh« like. 
YiMi emit take a cuIm) like thin oontuming milk or bei>( 
■broth, ami «o lonj; aji you iit4*rlli7^' it primarily anil 
cUhmi It with a cott<Mi nlufr, in thto wny, to k4H>p out t)H> 
boctt'rui. It will keep fur yi»rtr*- Th** oxyif**!* of tlh* air 
llM fre>e aooeiM to It. hut a* Urnjr aw tlvc l)iu>t«rla niu- 
not »e>*t to thu liquid wiihin it will not aimHI, will iH>t 
liv^coiupohe, and w« have no luiirketl cimiiire takiiiK 
|>lH4rr iu it. Ill other wunl!<. we know now thut. prac< 
tieally. decomiKWltiou Ih dependent on (xsctehiL, and. 
u|Min the whole, thtit iifler tninu^ die thfy niUHt bi* de- 
eonifKMied before they are fit for plant ttn^l apkiu. 
What tire ploiitH made ol '.' Larfrely of iitnn;hi>it and 
su^rar, which are vimpk^r by far in roiiipo»iti(m than 
our tKKli«ft and our tiwmes. Theitn »tarrtu>« are tuft4ln 
of nothinff but wat4>r aitd rarbonle ur.hi gu* tliiit wtt 
tliul in tlut air an<l thvi noil, roiiipoiiiuU that eoittaln 
two or thr4>e eUxiMitittf only In them ; and yet our 
ttarchev aiHt other foodit frotn plAntJ4 art> cliaiiiee«l Into 
Mtdl iiH>r« c(»niplex tlwue* and otrtieturpfi by our bo«lle(i 
when we eat Iheui. Iu other wonls all life l> tlie 
UuiUlini; up of eouiplex from simpler e<»mptMindii. aiHl 
thia pjefi on coiitiiiuuuHly in every ort:aui»m uiitll 
death. 

Then what ha|i[teu«^ If there U to be no fdiyftleal 
<lrc>oni posit ton, thiMe thtngit retiiain Itie name, and a» 
lonit as they do remain the Mitue Nueh iHtdle^ nne of uu 
ii*<t to future f^oerationjc If we 4hd not 4li*o«MU|KMie 
aft^r ileatli we wniilil, in fart, onlv iiieuiulM-r the earth, 
anil the earth bv this timp wnulil Imi pretty well lill«Nl 
with deail i>4>opii> and diitd tht»(r«- Hut, fivMuiuitely. 
Naiorv, bytl*e action of the liai'tfrla, dpeompriRW all 
deail Ihliiipt and i:lv<w their KuliKtaiiot* bai'k t<» Mother 
Kartb, to t»e umviI aeain ai« plant fiKM). Thit», werelt 
uut for tlili* deoijmiKKiltii'ii of thiiitr* that have lived 
and died, the plantH of to-day would theuiHe)vtf« mkhi 
die. for We ran eaaily undenituiul liow the plant life In 
the world on which all aiiiiiuil life ii« detieiideiil Wfiald 
evvntuaily and rather <|uii:kly use up all the food ma- 
terial now in the M»il of t]>e earth. Thus it is through 
the aicenoy of ntirfnend*. the bturteria. that dec4>iii|M>- 
siliuti l» lurjCfity prmluned, that our own ftHM) i^ pro- 
vided ; and If it wprp not for them we would siMin be 
short of provender. For Instanrt*, one of nnr nioMt 
noted aanttariaiKi holds that we are aetiially dU- 
honcst if we allow ourM>|v«e to l>e cremat**i| rather 
tlian bt! buried after death, in that we eheiit Motlier 
Karth out of just an much a>« we have taken ftxHU her 
In the form of our IkkIIIv eMueiilii. 

There has been auuther very iiu()ortant diwwvery 
luadH within the last few years, which is simply this : 
Chat a ffveat d«uLl of the food supply of certain claMen 
of plants l» det i^i^t upon ottter peculiar classes of 
bacteria, not In that they tP^'e foni) in th«^ way I have 
HMlicateil, but In a pecuhar way. W»- u:*e«t to U- tuufflit 
llukt the uiirofTeii of the atmosphere was theri* simply 
to dilute the oxygen and to keep us atiitual»« fr<Mn llv- 
iiiiCout our liven too rapidly ; in other wurdM, It wa» 
not supposed or kiK>wn that the plautit>rot any of their 
nitrof^'n supply directly from the air. Must pUuidi, if 
you try to wtuw theiu In a soil without iiitrupiMi, will 
dwliidie and ilie ; biit if we take tliuveuf the LeKtiiu- 
llK)Aa<e ^Huch a« pcAJw, beans, aikd cloven, we find they 
have tht* j»»wer not only of K*^vi*>i? "tnl deprived 
of nitpiteen, but even of'stortnK up in their substance 
Ur^e i|uautltU'»> of this elenieitc in various forms, and 
for that reaitoii cro|i> ■>f such pbints are frrown on land 
for the puruuse of adding to it the nltro^n which It 
lacks. Aa I sav. it hati lately been diM*oveivd chat It Ih 
to certain ■peoie* of bacteria that lliiti family of phtntM 
owc« this faeully. Tliey are present iu the earth and 
fontl littU mxlules u(>on the ruotlels of the plant, en- 
ablins tiM latter to absorb very cutis iderablr quantittm 
of ultroffen from tlve atiiHMphere and to store it up in 
tlie way I hAV«i indicate«t so that tlic;»c plants, in turn, 
fumiith 11*1 wUh a larice part of fmr nitrofccn food. 

A4;ajii. we are Ju^t on the thresholil «»f ffrrat cnm 
inercial adviiuo^» — of ailvai^ces In the know|lHlf^) of in- 
(iostrial prui;efiee<< : and W(> ■>hall employ in iiianv way>> 
now uneonBidere^l them« Hiialleftt l|v|ii|{ ihhitfs — In** hiu- 
terta— to britiK nK»ney into our pookel«. I'or liixtuno*. 
certain procewv in taiinltii; are de|>eijdetit upon the 
fcrnn'ii tat ions cauM*d hv tlie action of certain kiiid>i of 
l»et«rta. They uot oaly UeoaiupuMt and haaLeu lite re- 



moval of the epidermis and hair from the hide4. but, 
tiy pmtluclnt; tta>e* of fermenlation. puff up the tis 
Mien of the true hkfn or hide, thusallowinfc the tannine 
M«.'ent>f to enter and to tan every portion of it, and 
they are, therefore, an lDi|H)rtant factor in thia hi- 
dus'tr>-. 

MiMt of you know that iiMlijru ctHiieH from a plant ; 
but the plant does not (five the blue color an other 
plants ttive dyes. The pUint hai» to be cni*<he<l and 
(Hit in lartc«< iplantitnts in vats, with water, aiidallowetl 
lo reiiinlii for a time until feriuentatton, which, a^ain, 
is due to certain hactiTia, takes place This fcnuenia 
tlon brtnicM alM>ut (*«rtain flianp*s in the siikMtance pm- 
ihirt'd by the lixlliCo plant, anil evcntiiallv. as a n*suU 
of IIk' ct'ienilcal artlon. the blue indit^l faHs to the liot- 
torn and lit (hen puriUfd aiol preiuire<l for iiuirket. 

In the prefKiration of ft«x, thf Hai plant Is h^iten 
and crushed «o lui to break iif» the t>ark. which has to 
be retted or rotted off by the action of certain new 
kinds of bacteria, which, by the way. areoftuity twuor 
threi' spcciiK, As certain localities an* noletl for their 
flax, in Ireland, in Helium, iu Uussia, and on this 
continent. k> they nrenotei) for their water, which has 
this prD|terty of retting; flax; in other wunls, the bao- 
teriii s««iini to he more prevalent in the waters of cer- 
tain placPM than of ochen, ami the flax indiutry ean be 
earned on helt*'r Ht thow pUusts. 

HacterUi prHcl|>itate the inm ore that Is fonnd in 
lartr*' ipiantiriPH in certJiin bfHt*. As some i*i you know, 
there arv Imineii^ dei*o»llH of boK leiMi In >'ew Jersey. 
This hai) Im^ii ile|Hi>-i(e4l In ImiueioM* tpuiiilllfett fruni 
the water which hati taken p up, |M*rha|i* a loiiKdlM- 
tance awav. from the iron ore that it in the earth. 
ThU i1e)HnUion of inm ore id due. iMTiiin, to 1 he aicency 
of iMirteria, which cannot prow without deciim|KMiiiiK 
the oxide of iron iHirne in the water ami which throw 
it 4lown in tlw deoxidized miMSition, makinp creat de- 
fiwits. It is interr«tinp lo know that in ct>rtam cities 
abroad, which use a water heiivily cliarfcnl with iron, 
the bacteria havp thrown down at liiues m» much of this 
UHttal that tkie pi|.>«« and reaervQin» hav^ bwm aerlouiJy 



ableflavomaa to always Insure a flrst claM product. 
ThiM s|>ecieii, which U •■uumierciallv known tut the 
"4*onn tkacillus No. 41,** iii now sokS to a lart,*** number 
of dairies and creaiuericB thrauphuut tl»e f^mntr>* ; aud 
it is itsml in this way. A culture of the liacterin is 
ad<te<| to half a pint or >o of milk or cream which is 
kept At a certain teuiperatur^. The luieteHa rapidly 
frrow, and at the end *ti a few honm Che milk or cream 
cuntainiiip them it* added to the churning and allowetl 
to stand a little white. Jii^t jui you alhiw )our breiul 
(f|MMiire lo Btatiil after aihlliii; the bakTH yeant. Tlie 
milk, or rather, (he fatty acids in the cream of Ihe 
milk, are broken up by Ihe chemical ac1i4>u which t Ih-mc 
bacteria eti(fcnder, aud. as a product or result, we hai e 
the tleJicale flavor or flavors which I have lucnttoned 
and whicti are retain<'<l by the butter. TotHmtiuue the 
action of the l>aclcria, it is nnly necesHani' tosarea little 
of i^ch day'* churiui^oMo add* to the milk rfM<rved for 
the next. Just as thi>^Viuspwi(e saves a little of her 
VMbit for the next baViK- 

(T9b« eo>iitluu«d.» 



THK MONT HI.ANO MKTEOROUUiUUL 
oHiSKKVATtJRY. 

TllK ascent to the suiiiiuit of Mont Hhine b ii-u«lly 
bt'ieun at ('haukonlx. and the journey iceuerally re- 
(lUlreo three davs. On tlie finit da\ the Alpiiii<)t pa-nes 
Pavilion d« la Pierre Pojntue, and arrives at the liule 
inn of 4iraiid(t HuMh l5.<ijAt meter»i; on the second day 
he climbH Petit Plateau, and reachen (traml Plateau 
<3^D32 luetent). Here he tunis either to tlie ri^ht aitd 
cUiuIm up to DAiiM* du WoOter 14.3:11 iiielcrst and Hunmh 
du Droniaihiire < l.tM uietersi. or t(» Ihe left, and travi'U 
piut Slur dc la <%Nte and IVtits Muh*i> (4,<ii[tt mctersi to 
the summit l4,BtO mcterm). On the same day he r**- 
turiLB to tiramls Mnletsv where, for a »4*mitil time, he 

Basses the nleht. t)n the third day he arrive* at 
hatonnlx, Tl»e journey throuKh the ic« and iiu<»w. 
froiu Unuvdi Uutecs to (be sumuU aoil back ««rfiiii. 




VALLOrH OH8EBVATORY ON IfOKT BLANC. 

clofored thereby. In Lille, a few yenre a^ro. they found 
tluit over half of the deiHM'll In" tlieir reMTVoIrs was 
practically bojj iron. 

We know that In all animal (iaouee there b eome sul- 
phur; but itteM) same sulphur o(MU|»ouud*v. when tl>e 
iiniiiial has ilted. Iiave lo be not oidy decouip<ned but 
have t4i be worked over by "tterial biicteria before they 
can be of u»e H«,'ain and be taken up bv plants for their 
iKiurishmeiii and for the fiitiirt! noiirisnnient of hii^her 
animals. In the same way the cclluUHie. which is the 
wiMKly flber that fomm the vkeleton or supjtortinff stnic 
ture of plant life, underipoes a |>ecnluir decomposltian 
antl wjuvrrshm. nod Iwre affain new sp^iefi of bacterta 
coni« into service. 

I iniieht goon and enumerate many otiier ways tu 
which the Iwcterla are nractlcully aiivl commercially 
uteful : but perhaps it will fufUee if I inform you that 
even In the preparation of our fi.>ods we are makintc 
practical uae of them. The luakiiii; of cht^erte and the 
tN>uriii>( and curdling of milk {which b precedent tu all 
butter-iuakini;) are each due to certain kindsof tMCleria. 
They neetl some of thrsi* to convert the niilk suf^ into 
luetic acid, which, in Its turn, caiiM*« the ciiril to form. 
Wc need others to rip^n the ctml anil to irive it its 
p4>culiar flavors that ioak« Ofie kind of clieem* different 
from another; and hwtljr. In the making; of butter 
MTlentlftcally, we now utilise our knowle^tt.'e of baoteri- 
olo,ry. 

A few yeanaKU Pn^f. Conn, of Wesleyan fnivewity, 
i-*dated from a particular butter a peculiar kind of bac- 
teria which has the pru^ierty of giving (o the butter 
iiinde froiu milk to which it has been added a 
flavor exactly similar U> wltat wc call a ".luiie," 
or "f^nuvi,'' flavor. 8omn of you know ttiat tlicnt 
an? certain dairies from which *y<Ki cannot f^et ^nod 
butter, no matter Im>w careful * or how cleanly the 
|>eopht are who make the hiittHr, A had taste persists 
and nothlnc that n-an Ike done Me>em*> toremove it. This 
is practically iliie to (he fact that Ihe tlalry N infesttnl 
with certain' iMcferia which, bv tlieir action upon the 
crcftin and other |uirlH <rr the milk, produce diruitfreeable 
tliivurs. On the other haiiil. the kind discovered hy 
I'njf, t'uiiii h one that not only overcomes ihme evil 
bacteria, but which pruducea ooeh tlclicate and Mgrev- 



waa fonnarly partleularly lollnnrae. as there 
was no fntamMidiatr mstinc place. Sinn' 
IHW) the Jonmer luis Iteeonie less wcitnsoDie 
by thn eetal>lisnntenl of a n ftitrvt on Itosaes 
dii l>mnia<lalre. and the erection of n s<'leii- 
tltlc ohscrval'trv by Jneeph \'all*»r ai an 
elevation of 4.^ metera, orlfOO meters iM'tow 
the Mimmlt. 

IvNtfi after thid, the Pailslan astronomer. 
Jiile!> JanMeii. decided to build an oh^er- 
vuTuryoii tlie entniuiit Itself, lit thefiimiuer 
of IcfOl he ereeteii a temporary frame hwtH*. 
and in \Sd'\ the kiuif of (he Alfw was 
crowiu*d with a pcruianent iL»tronomiral 
olieen'atory. 

Th«fke two achievements of scienee were of no little 
value to many Alp climlwni ; for tlw* two Fr»*nch sav- 
ants were most lavish in the dlsp^insation nf their hoe- 
pitality. 

AUhuufrh Janven has plantevl his telescope on the 
very summit of the tuuuntaln. Vallut'o ol>^rvatory hii« 
lost none of its value. It liad aud Mtill retains Kb nd> 
vantaf^ea. It Is more homelike and comforljible than 
Janasen's observatory, and fur that rraaun has attract rtl 
many scientific investigators. 

After Its complctiftn, Vallot came ever^* aiimmer to 
his obti^rTatorT, ami pursuei] thoM> inter4>stin(r studies 
which have m*a<te hlin so well known In the sclentltli' 
workl. Hut he soon made a discovery which cauM'd 
hliu to abandon the ot>servaiorv which hn hail bullr. 
ami tu erect a new one. He had noticed that his plu- 
viometer showed a marked annual liicrea^ lu the 
depth of the Knowfall the la»t four yean*, (he in- 
crvaiM! in (hat period belui; I'tV^ ineten. He tdwerveil 
that his obwrvatory, which at Qrst wan formerly 
MiowfrtH*, was now often sni>wetl in. Apart frtwj 
the expense iiicurrml in reniovin|c the snow from a 
buildlnfc erected at so irrnat a Iwitfht. he found that the 
rooms were becomlnfc damper and consequently tese 
Inhabitable. 

For a time Vallot struincled atratiift these dlf^iiltlei». 
but fUiall^ l>e decided to build a new dwelliiiK on a n>ck 
in the vicinity. I^utt »umnier the old obM'rvutory was 
torn down aud the erection of a new one betrun. Af 
suou aji the seascin became more favorable. \'alh>t tia^l 
the framework of the new buiidtufr carried up fn>m 
Chamonix to the itiountain. Soon after he followed 
with workmen. The mck having been blasted away 
and levfihMl, thehuildinfc vas iMiin on July 2lt, anil by 
Aiifpist 111 was cnuipletely roofed In. Ih forty four 
davs the otieervHtory wa* reiuly for occujMition. 

'CVhlle hi* new ols«ervatory was twIiiK erected, Vallot 
lived on the luuuiit.'^in. Only three of his loeti re 
mafned with him durini; that time: (heothera were re- 
(leateilly com|>elleil tu descend In order (o recover from 
the evil effects of the rarefied atmiwiihere. 

The iM*w observatory is 10 meters <;:i:!'>M> feet i lou^ aitil 
Omet4tn(lfi68 fei'tl wide. Its smallest hetisht ts 
nivtcra O'H Stvt) aud jprvntrst height i ui«t«r» {li lt 
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f«»t). Til* r<M*f in rovrml with »hcvi vu^hmt. Thr in 
t4*rlor is divided into u kltchiiL. n (Ihiinif rouiD. »ud 
IntturaloHnt. 

Tlir filiMTVolorjr in in vrcry rvftect ini>»t fa%'urubl)- 
Mtimtrd. FrcHu itt rlrvfii wiudnwa thr ryn ciiti rmii;« 
from th<- Savov AIpn tu rlir KiioW'^Apfml iM>ak» of llit* 
I>aa]jhtii4^. I'Voni tlu* itttKr i>idr tlM Ukvrly vallry of 
Chaiuniiix icrrrtK t\u* vi*'w. 

T^\v^tny\Mv i*(itiiitiiii)trAtk>n htm pnUiblUki^d Ik»- 
tm-Pt»ii Vidlitr * rilHiervnUHry and lh« iDet4Kiro4oKi(^l 
tU*n lit Chaiiiunlx. 

Tl»e ith(.erv(itiirjr UuiX y*«jir di!<tw-ui*rHl il-t hi>H|iitAJity to 
191 Mour Kliiiie toun^lK ntid 31)0 fiiidi**! mid (•lirltrrrHl 
two »ririittflr<*ini*«litH>ii)i. I*iL»t »tiiiiiiu!r \'alliit rliuibeil 
(olhti sunintit of Moiit HIaik for thf tvcuty-flltli tilU(^■ 
— lUaxtrirt« Knittiof;. 

ELLIOTTS RBCORDINU VOLTMETER. 

Wk illMRtrale on thi'* pAiff n ffoitrdiiiff voltmeter 
nuulf by Mt»«r9. KllH»1t HrurliiTM. of Hi. UtirltirM l^ue, 
IxtDdoii, W. C. Thitt tiriii luiik** two imltertin uf tUtne 
iiuttrutueiits. Ki)t:tti*.*«Tiiur. onr l>Hti;r iiileudcd for 
HtutioD uxe. wliili* t hi* < >l lier, wliic)! in IUte<cl with ali*V(*l< 
iittf il4)vit*«f. i% |>or1ahIi\ Tlir ffirtiMT tlip tmr wlilch 
w«> harA rhoM*n for illiutrntioti. It hns tui outrr ra*i» 
nf OMt iron. And (h* oiwtinff, may add. U a» «xc<-l- 
speeliDPn o( tho foundor'* art. 'TIm> 4tw((>ikriali> of 
th« InBtniinenC atp rlw* clock wlui'h t hi* paper 

Uridfrthe r»'tviriJinir v**r\ and iJH»ai»itt(*t*'r or roltiiiHfr 
0|>eri4lMiK thi^ latter In rhi> iii»triiiiii>iir tllii«'tratnt tliii* 
vrtlliuetvr lutiHl-tt** in iIh* flf>r pliii-i*'if a |**>riiiaii4'nt 
ntiqfuel, brtw<ft>n i\w [Hil^nf which tt> a >*ph**rt* of w>ft 
irtm. which is HUp|w>nfd oii a luif M'nirt^l r.» f he fraiiir- 
work of the iiulruiueiit. Ttiv object of tliU knm »pben* 




ELLIOTTS RB<?ORI>I.NU VOLTMETER 

It to incrPANc thp matrncttc flux. A riug^of invulat^d 
ooppvr wtro AurroniidM sphrro, poMiDfC brta'ern II 
and lb>'maifiiH poln*, ThiM nmr in nioitntpd on pivoU. 
and isotnMtmnitAl lonoriipy oikt> iK-tlnitt» ptMition, when 
DO current in flowing, by tike »t»rMii;x *>h iwn. A (on|C 
arm of aluiiiiiiurii extvud** froiu tli«^ nrhnr iiiipportinK 
tbif aborc riiiK to I be piipt-r mi wtilrh the reo(»rd i* to 
Ihp mmlc. and i* pn»vidr>l at it" ItiuiT etcr*^nilty with 
an alatiiinnia pcii wbteh fan be ehaiyt^d with aitr Milt- 
able aiidliM' ink. The clock, which, in oiir illuMrutlon. 
\n rrprewntwl with one of ils i*iiv»rr plateti reniov«Hl. 
driven l>y frirtioii Ik drum onto which the praduate^l 
ftaiM*r is piM»Mml t»y n fipriuf; prr«er. Holes [tvrfora- 
ted in one iiiaritln of t his pM.pf!r pa-u orcr stu<U oii tiM 
riiu uf the drum, and cntjridy pn.*venl any »H[k TIw 
••taadard cM'K nied tii th<M^ inatnmiciilit Ik arrangrd 
CO f«ied furwar^l tlH* ita|t«>r ar di^ unidiriii rut<> of 1 inch 
p»>r Ihour. but «tieclal niovenieiit* arw alM> provid<Hl tfi** 
liitf a fcMl of U iuohe« per liutir. f* iiich«^ t^r hour, and 
ttineliefi per minute, and thene can he ftttetl at piir 
rhii*«ir> oiitioii. Thu |ia|M*r after liaviuK |uv«wd urnt^r 
the rtH'Ttrn \» dt*hvered into aHlH*ci nMtat rtH!eiverohuwn 
at the lower part nf our entrravinur, where it cuiln ittwif 
up and frcnn wlueh It can easily Imt rcniovoil for exami- 
nation. The clui-k will run for p||Hit davfi, and in 
wofind by the lerer nliown at the ••Ide. Thfre l» thus no 
loiw«> key t<» lie f<»rKi)tlen or iiil*lnid. Fretih iN>il» of 
pa|i^r ran "wtlv l«» filed in fKittfiiMi Thew ivuU are 
t*i)U\ alrenilv w<tnnil mi a wiytden roller, havlntr a hnk 
at each enij. Tltf«e lt(de« take rt'nter t>in*« innnnri^l on 
»prini; ha™ M*4*unHl tit the frame of the reeor<ih*r, ntMl 
lit r^nwivc iwi nh! rolkr It I* mdv ne<e-«ary to pre*8 
hack one nf tho#c np^inir har«. Tliin <h>iie. the new 
n^Ih'f can eai-lly he |Mit in iw^iHm.i. The n*eordih[; 
IMLTt of ih»- iiiHirnii*enl rjin. itf ftt»ir>-' ti**"! h>r hIIht 
inMWuraiiiMitii iMsklw ibowe oiMiucvtvd with i»lectri«ily. 
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> 1 ii ■■i|«T»»iti-»* "f lh»- alilr^ irlirtii- 
-- - (iiif «<«\r«« III «1I put* 4<l tba> 
•> 'i.| I w iitti «tii«tl<it> fttMii ta-tttf 
f itr l,ir^<-*l vwttH-. nrraMtrri) ami 
IxlfMil iti n'lld»w l«rH- m(i«««l- 
>. t I .r n^^tjr im>. 

\iiT>«i ixrrt Imiitirf that mii 
II- witlil *-f. MalMMt ^> r-«niulir 
■ III lb* rani'io iMMnlaHunqt 
oirtt*. will k«r* im tfun* an- 
•.•'■ml. 

TIkm wit" arw itt Hurrn «•! Iii> 
latliiK t« thf kitiiir tiiftBUiiMi«rai)4 
>>r atiKl ev<«^lit MNftMiamk. 
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tnsalr.1 raiia** tiK^-ra, t'tna^li tm auliiiartitf kiIiim al>4 anmir ar* all M* 
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aiantfard Klfa-trta-al l>lt-lli>iiarj« AftB pasea .. >.(iO 
Klr«-irlell|r Mlnipllne4, l&N .... laOO 

ty-T'tf nir* I.'«.|[a I-fitf ■<t'«ana mmy !• |a|»<-kM**t alnclr a« 

(hi- 9ii'<li»li>-'< i-fi"-* •>> 'hi'fT r> ni|>kO' pal ttf m n e^at r-4*li>w ^<I. 

wl^l ^ lttnit*fi>--! ■<• • Ii».- >>in-»li«li f*a»t».fa al Ilt» aj^rtal r?«ta«-*«l 

prir^ ..f r%%r JnlUra. ^ t »at.. r: l-« ..f-l.-f n;* t Iw aaelrf.- •n. 
rive valaaie*. I.^IW auea. mmd wpr 4M Itlaairailaaa. 

I a^-t.'-^ '..f fxt • T "••■l<*<il« I'r #^ li "I ili^ (••••kJB. 

J>' <ni- i.iiM.vi- t.-.t '-.It il>.r-i>- of Ih Mii.-" i.ilnlnr t^r-rrti"^ l»t 

W. »ta ■ • t ■ H-'itl. a t l-.lir 4'lii.r;irl*r. »tll 1 •• wnl ft**- l.> tay 

mMn & E. Publishers. 361 Broadway, N. T. 



Mi:v«tL'<. m N> A t ti In mmiMllMft »im ''••j***^ 
^a -.r tlio h IKkltriC ,1»I»»I--I»i "'""'ISt 'jl? jSTlir 
n»r-«n|iiMIM. Wnl art ■» I*L4KMi«ra of rwi*» 

In tHt* ..f hi^it'.— ih«*T luTK iia4 *^jr?'^.*^^It?2;*S!i3t 

utt..... wTllv. i^'.-f.-i .1 *|i.llo.l> ^1. ''«'^'^'^J?iSiw 



. I ..pTnKl-t- Ih-Jta. Tf»i* J*aj«*. 

Aaaict.ia-tilm mir) Kwra * TMfrtni>*mM*a t.T ra»»«n» 
iniiiMl i-> ibam ladMiiaoilh a|aMlal o«rr wd |mm>i<nau- 

^'IVi^iphlrt •rtti fr»»...f (^Mn*.** aT1tllnit><*i <-fiiainli»# '■*"'1^J^ 
«on 4h-.tii I'MMiti. ant i»»r««-iir* lh«ii^ tfiTprtVMt^aj^ft'r""'^,. 



Mnrka r,.t.»rwh.. Ii*.lpna r;i«t.. A»Mh. 'i^"" 
Aaaicii<n»ii1>-Tl-Wi#il<'a—4 11^- .rt. lh«t »aW «T Pjl*nla- 

al«^ a**!, frrr rWn^r. A Hrt>wla «« r^fln Paf tnl I* * 
(hv.N u 4n<l la^i l><.| ..ra*<ranM palmla lU •» tha iMttrll*^ 
lhaawHd. ^j.j^^ ^ *an..(iar» m€ 



al 



oogle 



acmmmc ambrigan supplkmemt, -No. isis. 



c-tagt, «l«t'OaW»lliw*irwa«tdwNW(- 



VISIT OP QD8BN VICTORIA TO KRANCE. 

QVKKR VicroRtA. OD Iwr way to yicr. dinctu barked 
on SMnntar. Mareb ll, ai tbe luaritiius railirajraU- 
tMo at B<MitoflKn«. A erowd ai people cnrjouii to h« 
eiiClaiKrf gtiwti tmil miMiml on tlui quay, aud altar 
S oVIijck I'. M. ull biiviiteiB in Iba city wai HuiMDdad. 

At 8:111) 1*. M. iheouiHiicvftliaCbmhain CaiD|MUiT'« 
■(aauer "Calaia-Oonr" Muargvd froa th» tog. SVie 
had bMD tnUHfanaad into • pImmn raeht for ibia 

Mid tbadlimtah boat "INM* IttlieMijiali^BM 
fawQ oorapM bf AdiBlial Poflcftan, and if tba oo<- 
lookais Imm Ml MM awftaitkbiiiil m ilia dMk Ifae urail 
tMom Hlndoa mtnmtt w3k i«hnh tha Q^mb drilghu 

^ kun kaawotlial 
MlMmMieMtMna or lba« " 

Ilia 

ad wUh 

Iba nuHitbmd. 

Tha band playad "Qoi flamfll* Qa<>en ~ u (hr vrt- 
«p| i-miM' sla«i(*l(l« the qWK Aid o'clock tlif (^ureu 
(tv|i|>eil down fmiii n ■paral^ eot»!rue(fU xuunn! 
pavllkfii tfnf«t«H] uu tti« rear deck, and ri*oriv<Ml tbn 
ooiii;n>(ulutiuun uf tlit- folloarinB oRlcinU. who luul 
btnrdixl tile |hackrt ta viail lifir ; Itrjir- Ailiiural 1>« 
Mm'trrrl. Iivuerjil Sanncrixl, M, AlA|H'tit^, tho I^ird 
MaviT tif Piu dr < 'a1iu«. Dr. Altcre, Mnyor of tV>ul<t(snt'. 
ami luany c»f tlin nrinnpai ikotnl*!*^ of the cSt). loclad- 
Inf tht» ronjtul anil vic*»-ii:ni*ul of Kri^lnlid. 

At 4::>i o'l'lrtpk th«* <Vit«'tHi |4ut»tHl dln?ctl>' fn'::i thr 
*tts*ujer lo (he Hpt^ial car wliicli h-T. Slit- was 

phir.-.! in ;i rullintr ariu-e!tair iiinl rr'lli'-l t:p 111?- iraiiij 
I'hiliK ; bul. tut tilt? tide w.f Inn. it mil* nts ,.?.sjiry ti» 
a-< --ijii nfvr.n nr eiuht wtfpw i[i iifiit*r t.:t rtrarh the l.i;> t>^ 
t III- .|iiiiy ln<iinl 1h-- trniii. Two *troiij; ni. ii j-'TV- 

[Ki'x.-i'. 11]. tlir .-tiiiir, lii.irvforti, anil .-.Hrri^ii :h" 
Uiit vU 11]. liif *:rtlr«. .k'l.T .vhl. h »ht» w."** rii l-i] nlKiar.! 
ttii^ trsiiii ihV. r .1 t:ti>' y ■liTiir:it»-l. t>-i]i|M.irAr> liridjfe. 
Ill this iiKun.i-' Mi-r \ i.-l'iria iiia'li' fn-r rn- 

trairw 1 1 1' l- r.in.-, t.. l ,«>-l Kv ihr- Duclii-)- ..f Vork, 
I'rni H.-nri ..r Miiri ml, ,;rL'. Ihi- li u.-Ik-- ,-I Schl. . 

Hic H't -t ilir.-»- ill iif hi'ijnr, twi, i,'rriIlrt[iiTi ii: 

«iii;uju'. -iinl t'A'i Iii.ii.iu i-rinrfs, Th« MMiiie UckL'U 
putiili, ti'it it iiiit- 1 lir- r'-!:i'-i.iKi'--i'ii that 
t'r.»ltu' *,l lrM':i n-iiA II. 1 ii.;ii;iT wiwlli^ t 
• tiliiri i-li.- I 'i.iuili's.' ..I |l il:i.i.r.<]. 



ri: 



.• .-n.vi.l oil III.- 
iTlii' syiiitvitiiy 

II loV.- Kf.«lH*4' I 

l^iL'- iir li.T 111 

.V I !■ M 'li 
eoi^ttiiu' th" (,Kit*..ii" 
(««*v**n (.IT li 



Ill- :. 



inuy :i,uii.rAiii*..l rin uftirnOe of 
It" kl .'-A It rit till- iii.t-,i-t Bor- 
-il ha* Im luirt lU III- itiiHiH 
ii -ten* Willi n?in»rd (•> ..'ir i ii'iii- 
■ Tram BtMr(»Hj, anil ilH njH-t-Ll, ai; 
- wan not luuflvtliau thirty- 

At this mta Mia* ma a dajrii 



inunirr ilitlaiil. ai.il ilfr ID^iMdy rWWlWd t l WW Wlalf 
lata ttuuday afteruMm. 



auuay alteruu 
aw taiMM 
oaawltiaiB 



toVIIIiwIiaHoa far Ika 



LKAIH.H^SS n 



Hv Wil l i\ 1". Rix. 



'I'ltK I 

I th tl.i 



'i-iiil it 

i.r «u.Ti- 

i.f .-.■r-tU--', 111 -.-InlJit 

n.lvn -, Tii. ir i.ti'iiii 

i|Mirnic iir.t. I 
i*K^Uid mill th* I |..ri. 
till' |>.ill-r iliM-m.-r... 
ia litlli- i|.i ihl tliul 
1 1 II- fl r>l -iii;i,-**^t '" I ■ 
ll'-Iii-- I.f lli-i :ir»r«, 
li.-l.l th,- ti.r-iii--' |. 
an. I i-i.ii-r. i;i.>li-riiil 
lirjlliitit Hi iti i-fTi-L-t 
.,1, luuiiiin lif'-. K^-\ 
..iii|il,-i i.f »iii,r.-iii,- 

till-.. .,1 I.-; 



|.i.tl,-ry 
l( till. I 



\ . I..' I- 

!l. tllM 



t tl.-llt (. IT If (ll«l :. ! 

■ I 1. .r|. I|:||l..tl;lllt |-|l!III^-. 

-in-..r-..,| f,.. II... ,.r „lki. 
ml iiri. .|.i i iklr.l 
liiil 111- lir-l il.-ire f 



Ihl- 

,;i tin 



rii-.-au- 

iv:'i- iimiil 
■ r il-ri.r.A'.i-.ii, 
., v-t r-vi-f- III. 
pr .VI 1 .Vi-'-yn 
•niiijii- >.kill 1 



' tiit-itii--ii mil 
L. 11 .1 I 1... tir. 
.. ii,iit..rin. n 
•il-. murk- Th 
■|,i.n- 

- cl i/i-. In- 
t 1- <• ir- 

(i-rii 



til'* 



llt« 



rlllilii^i'n iif 
f.M-ia- iti i'.* ri-.- 
1 m* til ii.-i iiilliii'ui-t- 
I. an' tmth Uift ici. 
whirh til*, ailiiiix- 

Jiim pliiyi..l II li-uiliri^; Jxwt T)tlit *bow« 

nil liH-tiii ih-i'iliui-iici' in ttip iirafE^iiiHi i»f tlwi*»* davii. 

'rhi'f i.iivi. ii|w.»vii btwn thill* who in llirlr liandl- 
cnift A.-tf fli-.i« tiit»»lltjjvht and ol-wrvajii. aud. mon?- 
ovcr, have iiiinit^l the incentive to HuriuvMi thrlr fel- 
IfiWH. >ior have tllere beeli waul iiii: luauy aim who, 
for the couviderttliuim uf self, wen? wjllinf; to muaiD 
itr'ioruiit ntid unaiubitiauj. satisfieil larrely to ff»ltow 
ttieir fathcm' triurk autl ;tii>tify tbrir path on Iliii. ar- 
count. Hut new iIavr britij; urw piot>leiii». Thp 
jii.fNir of the pnwiit It. fjcviil with frnth illffieultkeii ijtd 
iitij^-ll^il ti» new elTort^, anil not th»* IpajiC vif tbew i* 
tUi- ^anjiH't whicti coinnuinilii our artentii'iii lbi!i eteii- 
liiK. lt« wlutlon uiuat tbiatly rm wliii tlKwe ii>eii of 
•otcfprlM ammK a« to whom th« uientloo uf a ue<-il ■> 
bul tbm tiMMiitlva to attalnincnc. 

The li«port«n(* of the etliuinattou of lead from 
all ^hue.« needM no deliionHtmtion. The atteiitiuu 
latHy calleil lo ib* dele(4*rioui« HTctIk, and thn ktatintin) 
whien have been publinhnl nafiacihaK thoui, laaka it 
■i w arr for tba welfare of tha bidiHtry tuat tmwT 
niaaiw aboald b» takvn tn rvdnoa. If not SniUy to 
•nu)i«at». the «aaM of nuoh wrton* rmilta. 

The total liiumber of penons employvd (a pottary 
wvrka lhrouK<iuuc tb« ouunlry Is frtet 70.000, at wbinn 
abotti n.OOO an* under ei)tbteen yean o( an, about 
•qiMlly diTkled between both wxea. Tw»-lbm]>. bow- 
f «w, « the total employed in England ami WalM are 
hwBlad in the StalTuidiliire potterlnt and mBaced in 
tha prodnetion of ware in wtakli Itad glawa ar» ooo- 
•tantiy mad. 

In • coniMtTaUa iranlwr e( pottwiM laad i* abMot, 
mmL a(Mr dadoattaw tha «pamUt«a In tbew, w« ouiy 
laii^ ooMhida that set Aw than 110.OO0 petmat ol 
iMli aaiat aia anaoBbd In work* where precantlooi 
■gllMt kad becuine necea wry. 

II U qalM naa tliacae«u|ianttirely amall pr 
of thia total arc aotnally eipoMd lo ooolaet witli 
and il ii aqaally traa that a vary largv ncunbar of thoaa 
«a ex|KNHid work In load pnx'Mwa* for yanra. and avra (or 
IH<L with (Hiniplottt Inimuniiy, ?(«v«rtlHil««i, we have 
to tace the fact tltat to n oiftain pnwnlafl* of thna, 
aay about I in AM. the einploymeiil h eveataally fatal, 
while not ItwK than 1 in -H of the workers «o elpoaad 
ar*. more or h-N. alTei-teil by iiliimhisni- 

Kiieli a cutuhtjoEi uf lhinij>. arising oa It doca aa- 
tlrely froiu the nue of Inul uhum. aiMl alto|pftli«r die- 
tinitnlnHable (roiu the las. uf lift; oeeurriug tbranicb 
tlie daletarionn •.ffiictii of diut aud beat, nalttfally dr. 



* l^iwr rmA twhirv Uu. _ 
A> jMnal III Uh IXkWIt, 



iiiiiiiiN Ihl- ).<-l i-rTorl. nr thi- iiiiinufactniKr lo ltd bit 
t-iitabiiniiiiieul .if ^11 ill' ill il HI., an f[iemy. 

The liolioii.. iii!Itii-in-i- of l-:ul iip-m iIk- Iminari 
telii has Ij-ci'ii ►.:» f.illv vti-.vlt witti iiitfly. anil the ^ta- 

tiNtiegi of li.i-l piii.iitiiiii,' hiL\'i> I ti tM> eouMtiintly 

anilly/i-tl aii.t .li.i-ii-.si-.l to tlit- .li.|iiiri\geiDent of the 
piittt-ry iiiuiiiifiii-tiirer* at iur^;.-. t l.iir it l* neeiUew. to 
oeciipy tlliie In ri.;>..ntiiit: tt:.. fart?. Th*» iHw*»rmitR 
elTec! of leatl In i-.-i-tv^m ca-^.. i-.-itmir l- tiH. Ntriiii.:ly 
ktftted. When *!i-i'rlu|K-.i iu .In mopi Mrii.t-til f.iriii, 
lelwl tHiiKMiit^t; in tilt- iiinli.iul.ilr-1 prci-.i n-i .r j..ir-aij ^iH. 
bliudunui, aii.l dt-iith. 

It in true llial the tiiitiiher i^.i:. .u wi.tfih HOeh 
terrible renultji euftue ftiriu a very «iuail perciuitagv of 
the whole iiuinticrof workaia tuBlad wttb laad; and 
theg>e affain fnnii n MillnaDarpniiNrtloii af tha total 

nntiiber employe*!. 

The optf-milon of the act of IHnri may tw <-i.iii-l.!i'r.'il 
to ha»'B pm<liif»l fairly reliable utatintira ; ami ih"in;li 
the absence of earlber data uiakee it iiii|Mxuiible to euiu- 
pare the tireeelit uifh former eoiiditiotu of )M>ttery 
worker*, there are itertaiii faetK that deserve notice. 

Tlie ratnnu at laat year airiaa tlia eaaa* o( laad 
gtwBlBK wg D i tad la UH ttm tba p oi t i i ln an u 

l)5ttj.-.er. IS 

Wan- i']i-aii<-t>. iifter dipper* 1^ « 

l-tippi-r* lu^iirtaiit* t| 

lil<ii.t pliu-i-r- . - TD 

Mii-i'lira pauitre^ca ..... 42 

Uraund biv«r» 40 

IMatan* tnaitenn. 10 

VartMi ... M 

Total .."m 

Oataraimila|tlotal«i;iaj 4S,00D 

TbM* to naMm to balian tbat Itaa laMiiN far tha 
yaar Jnut andad will diow a marlicd inpiannaat hi 
•om* DnwebM, though at pfaaaot tba flginaahaaa WKft 

Ihvii made linown. 

An iiiiEht b» aspaatad. tba dtppiaK ilintnir. and 
tiiai'iiit.' of tb« wan In tna «vaai aeatribola Mil to 
lead dineaMa wkflatho dMOIBtllw la only rH|Mmithla 
for one third ot tUi Bnaibcr. Tba liictMaioK naa of 
iiprayiuK pMiciKa aa wM m tha Uatt prwuMtloo or 
free itad in i^laUaacliaM It na danbt thaoaue of lite 
heavy jaiatatigi «t amm la ihit hiamh. My own ex 
pcrjanoe, homfar, laadi na la nf that thto la partly 
du» to want of faaaonabla pneaatlon on tha part of 
th* workara thcimwlvca. it ia not too lancfa to lay that 
the ntiDoiit racfclawoaai oflaa aziata anooc tbom ani- 

J>loyM). i>n tha othar hand, il la poaalbla to point to 
imtanoHi iin«h a* that of tha Merwy Lead Worka, 
VVarrliiutoit. In wbleb lb* abaolula iBunonily (or ytan 
from leail poiaooliic If almoat aiMlnly atMlmlad 10 
the luyal evopanMiB «( tha wwhaia In iiliawtlin the 
reculatiouH. 

Staliatie* alio go to prove tbat ttte etuplovioeiit of 
giria in dipping and plaanit ia iniMit tinde»irat»le, owint; 
to their irnpAtev itniKwptibUily. <K the two, plaeiiLff i» 

ih. ' uiont i]aii>rernuii, iw the fflaxe in dry. The iieenltar 
hii..i.i.i>tihility of Hoiue ctMtftitutions laalnn a well eKtAl>. 
iL-uetl fat't, corroborated by many of the Icguhnte em. 
pliiy.-n.. 'rhoii|{b inany have workeil a lifeiiine with- 
■ HIT eonirai*ttn|{ any taint, other* are found who lijevl- 
talily (ieci>ine affeeted in two or fhre.' week* For Ihii. 
ri-;,s ; i;. 1 1] [ *■ .-ju - tiot i.io ht mildly approve the atloption 
of th-i n-A r-.:iilation« which uiake compulsory ilw 

ii. i>iriii> i-»aii.iiiution of all women anil youimf |>er.uus 
(-nu ll ■> r-l III Ir-H.l I .riK^ekpe* by the certifyliii: i»urKi.oa. 
>«h.i iiia> iiriii-r hi i-ii-niiiull fnJiu eiuplu) uleiit of thoite 
alT-rt-il, Si:i-ii n i. m.<tet tsenelietal. by iuduemtc 
i-ar- .111 thf part of tin- wnrk-r. iiliil protuplly elimiltat- 
IliK tlil'*.- .if ^11 v-ejitlbli' i-iitlstitMt:i>n». 

The iiix---v^itv f.ir >iirh 11 n-K'nLktiitn beeoaie* wifH 
ri.-iitlv- orivi^nii. from tin- i-hii-f ;ni.p. <.tiir*h l.^>r refiort, 
111 wllii'il It :i. i-lat..ii III ri-,;iir.l tn 111.- .■ir.«-t of leiml 

iilH.i. iiiareriiuv, that out of Mventy-aeveu luarried 
oi.iii^ii rv|iort»d an aflaotad bv laad, aoly iblrtr^ 
h.-tij 1 1, inie liriuK childivn, and « Ihiaa (orly paraaat 

had >li.<i] ii^ tufauoy. 

Spai'i- n.it allow notice of tl»e variuun eo«.!iIii:.ii!i 
whleh tetiil to inducse plumbistu. It may be »tifll-;'i.-iit 
lo pi.ii.t I. lit that they raaolve tbanuelvca into two 

iiiioii croiiiiY ^ both af wuihw im4 wiiitili iiih 

Wllllt of V-litll..,Il.ill, 

Hi. Ill I.f ihi-..i- nr.. ilealt with onil-r fli- ni-w r-iriila- 
lintii. bill Mii-r.",. i.-,Hti t>ldy be •^'urK-1 II.. fill- 01 ll|l.-rTt- 
Ci..tl I.f Uie -ivorkiTH, i.iid it in adiui(t..d that a{iaUiy in 
thih luatlirr I^ ar pre.vlit the Kreate&t obstaele. 

Hill wtiili. tile r-;;ULatiuu of exiklini; CH>uditionH may 
Ixi iiuportant. far i^'atcr beuefll iiiukI obviuufly lu- 
erue from the eliuiiiLation of lead in |iottery opi-r.k 
tioa^ In *hort, it liccoiuea netfM.«iiary to consider 

I. Whftlxir at nrwieiit. or by i^ndual •.tagna, il it poe- 
fiihle to ei»?Uide tlte line of lead entirely. 

II lliin entii>ot l>e done, bow far t)i« fOfldatlon of 
itH uife will mi!{i.n.|ti- ti'iiioufi elTet-ti. 

Ik To whai i-vti-iii ihe eharwrerlNilo irf waree now 
inanufaetun-il .-aii li^ luodiQed ami public taiite bo edu- 
cated ajwl dirrvtHl tluil the detuatiil? for lead^lazed 
warex may eventujklly ee^-ne. 

TheMi probknu are by ni> iuimiu new. In ihin eoun- 
try, and ahooD tha Oontinrnt, for the Infl half eentiiry 
at lnuit. oontaotalbrta ha*e been mail* by manufae 
turer«, and alin on iba part at Iha nwiw^-tive icovern 
lueiitd. by laeana of ivgulatlon imd rrnvarrh, to luitl- 
Kutr Ihe evila refened to. 

So Utuc ago an the year ITUI. the Hoeiely of Aria 
offered tile prnniuu] of a ^Ad nmlal or £30 "to tha 
paisoci wlM) Hhould discover to the iH..eiely thedieaipai^ 
aafect, and iua*t durable eumpo»itiiiu lit for uae (Or tba 
piirfk-iMT of glaxioff the onlinary kindM of earthenware 
without any pN|Mnti«« of load, and preferable to 
any hilhiYlala oa*." 

'I'liiM olfer waa repeat«d annually for no bin* than 
t»eiity-fWe y«ar« l^fore anyone aece|ite<1 tl>e etial. 
Iein.-e.'!iinl It wntiiut till INSH ItiJit tlw niualler or l«tii 
Utild Meiial i>a« aaarded lo Mr. J. Knav, u( Ooalport. 
Sbnilnhlre. for llin improved kdale for pOtaalalB. It 
trill be uutjnal, tiowever. that thin elaM wai pro- 
paaadDd (or potaelain aud not fur eartbeowara 1 and, 
Indaad, II baa aavar paaaad ilaelf in any way aattaliiB- 
(ory (orthahtttev. 

ItwDI ba intaiwthiit to thoaeprtiaiit to know that 
bytha ktnd pamUartoa of Mr A. 9a4k)tw I an anablad 
topbaa before yon thia avaalng an aany ^aataian of 



aarv. elare.1 with tbi« glaie, from the nilliytimi ■ 
Jennyii Htre*t Muiteiiiii, which i« known to bAve btnt 
pri.il,i*-eil before |m3<I, 1 am al«o jil.iii>.e.I tn lie a-bWUi 
pliii-e in eoiupurimjii with It <.i»ecliiii mh ..if tuMiera tt,uiij. 
faeture from the saiue (lottery, In ojiiui^ioii wa^ 
I bene hltt-r eiaiiiplee. the Coalp.:irt Cliilia ruoifeiu 
iiiaku the -.mporl.uit atateuient that a lendleM |{iax.t 
titfien in I'-iti-.tiiiit use up lo the pf^^eiit lisiip. auii 
nil *,-rvii-.-» ..-ir. iiiit art- tlipped intu it. 

N-ihi- iiiiiniif.'ii.lun- of eaiihetiwari- k'f»-ii'lv «im,l, 
f Imf of iHiri-i'iuiij an.i i^lilria, the c-fTi-r i..f Ilie tjcelt^r of 
Aril. 1-41U turiT.y lie Kal.l to iiave ai^impllnhed u# pQ^ 
po*^' Il ih rme rh.-tt ill view of til.- fact tlie oripj.^ 
offer wivH o-iiitiniif! 111 tt tiMMtltV.^1 form a> "Itluat 
(Jouiiiion Red 1: .-■ h. 1. .liii .- ..Ithout Lead.' aud tail 
year» lut.-r 111- t^uLi 111. i.,i; awarded lo Mr UeiA 
of stieltiin. for the diiwuveiy of aueh a giaat^ bul t& 
iiA'aiii 1-.111I1I iiotba«adaa«aABMal|pra(aairiii»Mt 
th.-- whtt,. .-artbaaWBW body wfakdl HtiiilbdSpb 
malHlfju-tiii-.- 

N<itwill:htaiiilliii: th.i nn:.neeeji»f«l miiltt z4 thna 
early efTiiriH. ttunnfiii-TiiTer.. hav^ not *liiee lie«i indif. 
fereiit t4> the matter. Uurtn^ the elMuiik^ thirty y-w 
several |>atelita were taken out, aud tn the year' 
the kubjeet wan Imjogbt before the Briliiilt AinelUiia 
at Biriuiiishani, when Mr. H. CaghiU, of Maaoilfe 
antler l.yne, pro[ioaoded a formala which alalBii la 
hare Hfjivml the problem of an ianaaaao* glna A 

eopy of this rerifie in aiided : 

Cry -lallijeil l,.>rai-l<- (n-id («4 per wntl. . - .75 lb. 

Crutjhi-d vi..Ia cryi.ta.ls. 75 " 

Cornwall Htoue or feldspar 75 " 

Flint, f!Txicuid. or ftilel 30 " 

Cksmwall elay U " 

qa'boBataofHaia ....»...„..J0 - 

Tba above to ba frittad hi a hiiiMna In thaaaMlwiy. 

Take of theabovafrlt «0 lb. 

t 'i..ni» till Btone. , ...... lOft " 

Coniwall clay W " 

Garbonata of Uum; tO ** 

Pllolorillu M " 

Tba aba«« gnnad in watar ia the oiaal way, ib4 
Malnad aa nuaiiad. 

Though paiaiitant (flbrta wara nada to MOiilarlUi 
glai« by •onw uiakara, they wan ealy paMMk a» 
oenful ; aud thooitb IC ha* beaa MMatadfaTMli, It 
faila lo uwet the deBMUitU ol t iw aml ■a—MlIlk 1 
an InloraMd by Mr. T. Speak WaMMrtlMit Kmliiii* 
at ThHraahjMn'IAiaa NitMy far aoma tan ar IMaa 
ycani bataliariaaklafBiaBy aBaflatahaBra«alt,lbi 
attempt waa inaUy ataandouad In htraratuadidaiiiis 
ITneertainty of naolt in driaa; and .maiM|awit hiaiy 
loaa. aa well aa Iba low of brfllliuiey In eahiii, tmt Ik 
ehief canMW of (ailoiw. 

At the .Sooth Walaa Pott^irr, LUnelly, nan Ihu 
thirty years ago, and (or long sulMequently, ahadtai 
Klajte wiia nted by Mr. tineei.^iit this ake was (nally 
abanihmeil for uliullar r«a»aii». Owing to llaapilMiT, 
the color* were teat bright aud the warelow<rlDi|B*lit)r 
tliau wlieu giawd with lead. Il liaa, unfodiiBahl;. 
been imponible lo get vrriOed eUloplet of Ihl* glatr 

It apiwan prDbaUe Ibal some, at lewt, of the rarlt 
ware* uuule at Bow, ITbelaea, Nantysarw. Wortwm, 
aiid I>erby vrerv arUtally pr»iloe«l with (ea<l-tm- 
glaze*; Init there an clear indicAtions that for rktta 
these vartotn. [Kitterir* were unable to avoid ttjetrtl*] 
ilal introduction of lead for glazing ouriMiees. 

The furinnla for th* >aotyinrw eUDa giaM h« teM 
slated In a book by T^rlor, af Sballo^ data IM7. la l» 
aa follow* : 

livan a a nd .. V 

t^lialkra.,.-.. 9 

St.ma. .CAM, •»».•»* 
Itorax ..-•■••»■..■■,•*..»»•«• ..It 

China elay # 

Feldaiiar.. W 

Flittt ...■...*... • •.•.*«.......•. ......... IS 

floda .......r.i ............................... ^ 

WRer « 

Tlit-Nf- are fritted tofl^ether 

.\lt hi iil.:ll ttle quality of t:i-' N.-.iitypir." i^.tr. *. 
certalniy high, aUelilpts to {irn.liii-v- the nl" n- i 
have not prov.-il -.^ii-eei.^dil, i.nr I. ir .-ertaiti tl.-ii i. 
has ever b|.en in ui-neral n.*.- 

Of the pot1t-ru-> ulri'jidy liienllolied, rkrl.y .mil >V.ir 
.-...tfr are tio- only survivals. It may. ti..-r. !i.r., I' 
w-ll lo null. h. iMiasIng tlMit l>oth af' pn-vi-i.t tii n 
ii.-e^^Kjiry to iwkipt the use *»f iM.jue pt^.ijK.f-tiiin <■! Ifvit 
i.-i k'l.niiti^' i-hina. 

.W till- Woriwter China Wiirk.h u h-aiilf - k-l.vfeof lit" 
ituaiity ilas been umsI from time U> time, ami I* ^i'" 
luloptcd Ijolb for ehiiia and wmi poreelaiii. Hv it" 
i'-i>urte*v of Mr. K. P. ICvaiks I am able to .ho* »?ert. 
mens of ihew warm. I am told, iioa-ever, lltalttlaxn^ 
colors stand fairiy wall oodar il, tiia dMcolUeicf i*^ 
lug this giaz* ara eoaaMlaiaWa, tho arm lanaiWw 
itiiieb too lieavy. 

Attention ha* alrwi.ly be-u i-.iH.-il r-. tin- l..irH'-kl 
MiMilhic gliU4** for iit.rreiaiii. .iu-ii .-i^ 1 'it|ii...t-, .Iniai --* 
ajid hardware. Tliese have uimaliy reiiiiii'tfii '"^ 
elusion of lead, owing to the bigll teiiiju'mlaf* J' 
which Ihe irlo-ft ware fire take* place. 

An alli^-ther difTcrent ty|ie of leiullefv gis/v is t.:it>' 
found in the »ofl alkaline glazes of old Her.i.vo vi'' 
Khrslian ware*. Neither of these nbuar) of I'S'I '"^ 
glataa Is of lunch practical value to the averse iv^ai 
taanlai poiter. 
Hod of the porcelain gla»aar*tm hard for Mi" " 
" «»« In this couiilry The alkaline 
(ualble enough, limit, by their tM-iwerfni 1 '"n 

I aation. the range of wlor* avuUabre. Hev.'.- 

laany ot tbeto have the serlouv objection of in.islnin- 
In view of the facts, it is not surorihiiig tlial (t<i't- 
have grAilually siieeauibed before the leiiiplinx 
mmts offered by tile use of lead gUlzies. In l-'.- l. 
we r4.alize Ihe e'xigeuries of a market en-' .li-ir 1"- ''H^ 
liner flnish, luor* iwrfert tritom, grrai. r htill; vi - 
sit rtace as w«i|| aa ioerMalag wiaty o( eokor, and,'"" ; 
iiuproveiiieiita aoooaipaalM witbal by a igi*"'" 
tendency to radaatloB In prtoa, tt to dHnoli *» " 
what other eouno waa opra. 

Wilbont llie uae of lead, none hut the iim-i ' 
prlaina eooid be etpaelod to oadertake i he i.i<.l> >>' >"i_ 
plyfaiK laeb daoMnda^ ia (aw of the dilBcaltia* «^ 
omaCwith ail sthar aniip«iilaBa.aad Ktoa wg* 
«M andtt «r anr kadlBff hooaaa that tht]rhaNfafl«*> 
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ly ami inirt»iU3fl!tip!y aei lhiMDBtttvt*« to aolvo th*" j>mb- 
Ifiii. With whiL( ttucorsn, mi far, it will be ouc (4 'li'- 
c»ltjffU tit tin' prMc'itt |Miiii>r t(> Ueiuuiistratt--. aiiil iil-«> 
ta i.how th»- rhii'f (>h*tai*lt)( iiiirrnuiKltlig il. licfort- 
(loinj: M>. tr in lus'i'iimry tu j.T.iiijrc ut tli«^ r<»iuioi>rLMiil 
<Ntli*4(l>TA1l-»ii>' winrh hnv<' tilth>-rtn luailx thti iimi of 
loHil ahuo^t iMh<>|H>ii4j\blH to tiw uuinufactiirp a* now 
rarrird *>i», 

Forvuiost atiiocu' in ttial of ecoDoiuy. 

It ks ufMM*«»ar)r tliat (ht* flrliitf tifiup«ra1ur« alioulil bv 
kept ait law aa (loiBiblr tt> save fuel. Ijudces iuu»t Ik* 
nHlacptJ bjr rltaudiui? the loarxta of rwk in erery iilajce 
that will allow of It. Malty butlie* aud glam. ailtitim 
bl4T iti all othctr .rwpevtJi, have now to be nl>attiliitie<l 
«nl«ly on thifl amviuiit. UnfortaniUnly, in both thraa 
dlroctiiHi* Imllvw Klau« •tanij at a <iiNuicanla«x In 
<»iup«HiKm with thou* now uwd. 

Tlwr* are a>K> ninny othor poloU of vqiial Itoport 
Alice to b« i[t«iuoo8tTa(4Hl b«for» so l]li|>ortaut a vhaj^ce 
c«n be ODlntraally brooxbt about. 

Thr potter's art ta MWOtUlly coa>|>lex. tlacli |jra«-iK. 
Ihoiitrh aliuplA in Itwlf. t» one of tuauy, ail affuctini tti« 
Itnal reuult. aittl tll« potnible cuiubiitalH>n« cif wblcfi art 
infinite. Even wlieu a itucoeiMful result ia obialaid it 
niuat ba proved capable o( witb«taii4inK tbs gmit 
divanltjr of treatiueut betor* it can b» pat on the 
nuiHtai. 

Tb* pottar i«eoiBp«U*d to nwir* wMi «Muitl«i wlMu 
iMtTinn ihf b«*««a tnwfc, u ll iw lw h«ini«ldiM«b« 
hwt In a iwDfualoo ot iMiiUiitlwflaaiwal »klib h* 
woald b* auable cotrua. 

rtiy iitaiitin iiikIii tinll fnr i il ri i taMM !« |a* 

iB NodMHoa. or Ealliin in actual umi, and Umt a- 
perliiMHita may oFten ocenny muntlia and mat jmm. 

The manufacturer builila up the nnilathMr of hil 
product by a proem of scb<otiao, bwM OB til* IIUTlval 
of tb» fitK(t laathotK BkUMtly 



of tb» fltK(t laathotlik pMiMtV •MMOff tiMIM BMl 
>d>pl«d to bh objw*. m» Il wnBtMBrMd rfgMy 
ooaMrratiT*, bttnc wfU awai« Out all ttu mMmm 
dataili at Makataa* m* w taMfNliitod ndlmiiilii 



that a l i ii Un i t Mii i t it cob i— y dtgh n w tba 

D of tika wbotft. 

>»Btetlaa, and nag imwilM Iwyji th> wut/bmi of • 
paMM', ud Maodnij dkilalM umt auaw tba muqr 
(Oiablaaiioiia ha ibodld Boilt fata Hhotioa to no dm 
artnita tnatnant. 

Qi**n a earlaln nwl«rial, tlt« haat at whi«h this can 
wtoiy be bl*eiilt«d i* limited by lU ooinpoeiiion. This, 
ajj^n, most d«On« the nmicv of possible utaw* Theae 
ta tiMir turn eorero tlt« <>bara«t«r of color available, as 
w«ll &<, ilie luelhod of pnxluclion and decoration. 
Haeh nulioal de|iarture« frmu welt known lines as arc 
iuTulved in tile abatidoniuenl of lead can, tlMtrafore, 
only be arrived at Ihrouich lapse of titue. Ifennwhile 
it is possible that the luorv cotuplefe introduction of 
prt>perly fritted lead way prove a lueaiia of initifratlnff 
tiMt vvils in qonstiou, while expcricnae is heinj{ gainsd 
for the final chance. 

Lead less iplaicss inevitably affect colors used at 
present In a different inani»er, so that the eliiuiuatlou 
of lea<l 'multl ortibhbly iijv.,lv.. a r^rt.ljii-tiiit-fit of the 
underi;liu^t cjl'jr f^>iiij"»tirintii., .umI tli** ■li!«t|ij>faraiiee 
of some tiiitd from the- |tftter*- (wli'U'r, and this in itself 
is a aerioOB L'i-iii><iiJtrra^i'i:i. 

In sjiort, putlitii; with leliillesit ^'liizfts, if )ippiit.*\l t-i 
MtrtbanwikTi' — by fur tlitt isr^ji^t ■wcti-iu of tlif tracte— 
becoillt^ pr.»i^t:i!ttlly ii iii'W lu.Miuf.M'lurt*- .\iiij it ik 
doilbcftii whethier tile iLttt.*iupt t/i «uit [iTi-seiit ixntie* 
antl iijiirf'h pr%r«*t|it rolorjt :^ in ail tustAiirfrt liki'ly to 
Hiictf*-! I I" 1^ Tile rliiit th'T'ik--,' tituftt wiipii It in ttii> 
l>r**t t :i tii ifiLTiirrr n-.oljiifct tiltt iitpt ln-»,lt. 

Ui uet* (.■oii4lli' tn* Siifli rinj-,!-iil oiiafi^r.t^. ^n^^w^"Vttr. 
always involve larfr« sacrifice of pum- t; ii i .us our- 
lay. Hut tile small iiotter with liiiil- 'l 't|> t ,: kni no 
margin ft>r such sai-'rillce. Ti-> Iiitu mi'-ii a clmii^, if 
^jinptil*orv, wiiilil iiif-iiii rum 

Xotwit iiittaiitiiii>r tiitr-t- i.iti-rjM'Ift il IF ciearly theduty 
of every ui.MUifafturvr to^Io all tliat ta (Ksiaible, havin^r 
due rt-giirt! t-i mnini<-f>'ial .^uoooss, toward ernsillj; lead 



friiiii Kif |t.it 
attiMiii'f I't . 
Ill tlilp Oir. I 
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to ieail ff>t' . 
product u> 11, 
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i>r tiinliTials, and tlie present is an 
ow what axivanti' ha* ilrt'oily iti't-ii luatli^ 
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rr,ii..(*ii of 
rlial f'"reil,'li 
|i I' •"] ■niM'-r H MM ,tr i . iIInM li tfji aijv 
iai[iu|.*i_'r) f itLiu-ii.iii of I"!!,! coultj oiiiy 
drive the trade nway fruiii the country, iti otluT 
wocds, Qothinf; tttiort of international lLV>vl,\ti,iii im 
likely to brin^nl^i-it die ttutiru abajiduniucfit of kirul ui 
favor of other liiattTiAJt. 

Kxueriiueiits tiave iloiiiitltt^M been made ait liiflnituiu, 
but mitu tile expt-rifoeot,!! to cniiiinercial *tAtc^ is a 
lonfc step. A ifla/e tiiiiHt jirove Itself worthy over a 
laTXe series of oven-, in .iv^-rsKe state of rp|ittir. anil 
also ba proved cafiable of standing equally in all iwrts 
of tb<i oven. It must pve sound textura imi nil kinds 
of iram. Very few leadlcwi irlazm have survived tiMi 

EUuiBVywdaal, wbile still fewer have yet mtrnNl 
•oaUMnWataifa Kxample* of all them liAve hewi 
nWalBMlwtarMIMMible. ami by the nMirtesvof the 
WtaaaautlWNaNalloirn here this eveiiinir. In aildi 
llonta IhCM. > ounlwr of specimens of itlaice which 
M« pnoiMlliCi but not yet fully |iroved, are nfai(<etl for 
IWMIWilWli I bave further tliuiiglit il Well to lllus- 
tmUtteabJef defects of such glaM by a lew lypirjU 



1 HMjr p«rlw|w fa* allastad to add one or two nnt4ai. 
ttitla^ tlw Mllaiit cbafwtcrlitiea of tb* most mi|K>rtaiit 
of thaia aBMaplMi 

MasttothoM af Ooalpart, the wotha from the fan- 
lacy or McMMi TlMiaiMriter and Ueniaann, of Coldita, 
OMBioaad Mitlae. Thltllrai liaa peniitenily iHven ita 
•paalal aUaatioa la taadlw •am^ vilely ■eerptin^ 
bovavar, tha Haaliationi af w a l aHal The anacinMiaa 
ahMrtlutiaad aKiela aan fa* olrtalaad witli uDd«f- 
atawfloloraranin tlwaa dallaala tana* aiaally liabhi 
to be tt t wq u d by laeh 

la till* aouitry, tiM rmval af atteapta to abaadoo 
land baa faamaMnad an wMi oHst aoeiRy at lIlBlon'i 
■«tli% wbafa Hr. OaoMa LiMon hai baiD maaaHf ul 
tiB laailaii aglMt aoiiaMa tor aaithaBamMk Thta taai 
nam wmmA > nywd Hia ai pai l i i iaB i B l MMia. and b be- 
tng tattd aai iniia aati all eMaia nMhr aHliiaiy aandi- 
lioBK. It b fliid tHIiMBt aneU Inataanl ai the saiue 



leitifieniiuraiiN lead ttlaze, anii In all parts of the same 
ttveiis. This war* has for tlie last six moiitlis been 
tliuruuiflily lastad. both od land and tea, with very 
laad NMWik It aiaat, bowavar, and tba iapat ol » 



Ktniewhat liilik-er t li^- to lii^«kti I* tn give a 

liiiai s.-nii- I .It to :ti.' Houoiitii'.-- I iiil circnin- 

rlaln-,-t. ICs niui-it-t ( ,f t III. * arr- .^Tt I n • I M r.nlile, from 
whlL'ii it wiii i)-- M'fri lii.-tl 'lit- u'la/f t- ^*i'l.il.> ttio-ri'i-- 
ful on ctiiiui aiiil earl iifTiwan-. The workpe<j| -If utiiii; 
it. however. stat^M iiat t i it- • 1 l^if allies of iiiauipuladoa 
are ifreater. arnl in (lii:'piiii; especially luucli carr is 
iiei*«.*sHry. 

VfessTH Donlton, wit/t tti.ir usual enterprise, luive 
faced the imibleni of iion-|i«»iM>iH>us glazes and made 
an exliHUstive •t^'ries of exietriiiients. Tlie examples 
sliuwn prove the itlate, when carvfully flretl, to lie of 
ffood texture, free from injury to most colors, aud e<|ual 
to the reijuireiuents of the market, 

.\lUDUg the reiuainiuft pieces, tlMjse eiuoiiatiug from 
Messrs. Cotielanirs, of titoke-on Trent« apfiear to have 
many gtioj aualitiM, and Ikold tbeir own, in ciom|han- 
son with lean glaxes. oa tb* aoom of texture, freedom 
from Injury of ooUmi, and osaHoity wIwb T*rT thinly 
tiippt'ti As, howevar, tliaqaaatllr M wtnWr"-^' 
pr^aiuied it limited. 1( ii not yat poiiiUa ta 
deOultely on iu luertta. 

The examples of ware produced by Mr. Reeves, of 
Feiiton. are intanaeting, as showing [be babarior of 
Isadless trliues tifxin coamer earthenwares when Bred 
at a lower bisc:nit beat. The chief dilllciilty of worx 
ing snrh glaxes lies unLlonbtediy in the raniparativplv 
low teiupvnuure of the biscuit fire at prmenc adoptnl 
It appears rnrtatn that more aatisfaetory reeoJta 
oouliJ b« obtaJaed if bodies wer» so eompmed that bis- 
cuit could be llred some IIM' O. (say to ouiie 6or7i thao 
at present, thus enabllnittba heat of the itloat On* ta 
be iucreased in tlie Huue taUtn. By this nieooi a 
higher pereeata^of aluiaiaa aaoJd be intcwluaad iylo 
tbe clo*, and ewepocada of th* fel d m ar Una tvp* 
woold baeiMa* anJIaMa Bot tfaa haavter mat o( ImI 
nold often piaelad* tli* on of harder blwxilt. It b 
tinrefaraeattaAwlorr to Had that tbi* is not ataaiatily 
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firing. 

Among thoaa prodiMlng for the gmeral tnarket, 
Ifsasn. Harrison aiKi Hon, of Hanley, have alreaijy 
abown tbemeelvee euctwiwfiil In fnrnishini; leadless 
ghues of hlrjh (pialjcy. capable of use without injury to 
colors. Tlie examples liiclnde printed aiid haudpaioted 
deeoratlou underxlaie. besides others demonstrating 
Itaa MHability of Uie glaxe for use with lithographic 
OfaiKllie tnoafer. Theae lost abow tlie effect of see 
and are osi tlie glaze, also that the texture is sufHelent' 
ly smooth to rrci'ive the transfer without Iom of detail. 

Amonc those who have devnteil attention to the 
matter, Air. Funiival. of Htone, ha* ezpitrliiieftted with 
some succsiss, aik) •'xaiiiplfA tif bis inot-t itroiiil^ing 
glaxes are here ith^iwu. Tii^y hnv^ br^ii testeil t^itti 
approval by some tuaimrHcrurerB. atul tlit*y apixitr to 

h.,v.. Ihf iii.'Ml of workiiii; «t-li >t*li t r m i nf. i _-Ui,f 

c.lorK 

N.it ti ItotnliiHlltr the aptiareiit hui:oH*e of the eiiiiiiiia- 
rioil of It-atl iu Hot ft.tm.'olliir -l'*'* irr.f:;' It liluttt by tn- 
llleaiiB iie lL«>tuiue.I that tbt"t :ilT i-i] il.- litive pro«jf tlirit 
lite Kfiieral ailt t[)l [.;.tu tif leat) frt-H* ^'Uit^^t itt vet powjbit-. 
.■\ very iart.-.- niiji.-, 1 .f txelv lunturttn lirit^ at varitiu.t 
biftoiiit lif t t .v.'i- .ti 111 u»e, aii'tl fi:ir iiiaiiv t>f thi't*e 
i;l-ize.t Mitl.ijut 1,'a,; llla) prove Ulisilitabttt It l« llecta 
sjry to prove wiietlier grnater expt'uiiitiire in fuel Is 
tii*<.tiftl , aiiil i*ii«*i htiw far the most A«H^iirut*t control of 
tlie gliu>t .tippliiK and flrintf f-au In' met 8och a 
change ran not iet tiiatb' rill thf lo'ur jirrHtnct Is showu 
to iMifr^ from ^.-rv^^tfr i'Vim-hhi' in loniiiifiit.'tnr^. 

It it*, thentfttre, tttnl nft>"eary a- li prevliutUlft. while 
ftirltier eli>f rirlire i- beini; i.-nuitf«d, to Ulld tbe best 
nieunti 'jf reilut'iijK tilt* llt^^•e«a^y lead iu tbe present 
jrlaxe-. jiii'l t'l tt^'fjrr the tieriiianetit frittiiiK uf tlie 
>.h 

!■ I,a.t| Imiv- I I. li-i v.-u tl.iit -.hf rnnihLn. 

varlimtt eieuo'ittst in tjUe^lLoti takt-s plaee ii 
tlieir mjulv.ilfiit wi-ii^tittt. .lud unlMS thi' I 
are ailjusteil uilli tin.- rt.*,'ATd to tlie criliii^ ' 
the oxees* of tiase or iwt*! must remain in a free •■tnt<'. 

Ileiii>i the fritting of h>ail with silloa, or horax or 
~tohe. i.tiui only pneluoe innocuous results when the 
pri iHirtioiieof each ureMMh that the wliole ia ehemi- 
t aiiv combined in a ataMt IBtak Baa» ladiaalinne of 
tile eiTeeia uf iiicorrcat peopottloBa aiB given in the 

tablisi appended ; 

AnnlysMs. showing amount of free It-Atl ui lo hhh frita, 
dlaaolvad frooi I part by SO iMirt* of a solution eon- 
talajay X par eaaL bydraehioria acid, and at a 
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This problem of proportion woald ippeer siiunle 
enough were It not that aoine of theae more coinplri 
lulltam prodnoe frIta which are either soluble or are 
llabia to dlilBtettrale on e>|><»<ire. 

Tba addKion of borax iu any larK<^ proportiou la (•- 
naalilly to ba aTOfaled whao flriulng lead : and il to 
dadmitly aiatitaiBed that it the petwntaa-e ol baiaaia 
aoid iind laad oUde aauMnta to M per cent., tba Mt It 
Doxkraa. 

Tba aatafafoatioB of aoeb frita nan be faatler eoa- 
tiallad by tba pTCpaialion ot alktUna and lead frila 
aepaiataqr, tbaa afaaaklait tba taadaaey to fona on- 
■tabla aotapauada Tlia addMan af aMiaiaa aim aa- 
ilata In abtrtattaui lhaia dMaallli^ thaoffh It laanaaaa 
tli« dilBeulty ol finlan. It la, htHtaear, dear fma 
what luu baaattatad that. anIaataauUnad la dtflalla 
prt>)>oriio«*, the MtlbMe af lead la aa aalagaar^ li- 
peneure has already sliown that aaar Uiid tUM BM 
noxious. IVot. Laurie has abowa,aa« NHdt Bf Mt 
iuveetigatlon. that aiUaata of lead Ml BtlllMla fBdtr 
tba oaual teat li> tba extant Bin par a*«rt.:aMI tba lae 



quiry recently eouiplete.1 by Prtit Thorpe, wlien 

iKfilcl. mil i.t'iii- ,.,fTi,n'. llif poricr (all infonualion 

till till- iiul^irtal.r (t jut 

.\l.tjtiitT iinp-rlair (toil. I to 1h' tS't'iUt'ti is the nillil. 
uiiliii fif lea 1 litit-.iitle- ti-i rftaiu wi1:i sui*e4t>,^ In this 
o-tliln*'"! 11 in I atji itleuMtl ti. I.f .at'lf to plotliit'e "lieei. 
lueiiit of .Mt'tttnt. < ■ipf.iiiiil ft i*iiiitii, the i;ijt/f for which 
CtHit.»Hi.i only 11 ptr reitt. of li^l. tlwt iplailtv of the 
wtiTf l>t,inic t'ntirt-ly »ii:i*faj*1ory. 

It IS well to note that. In i*^M'li|isriMin witli any other 
lilatertal. equal inereiiielits of he?,! have far greater 
effect on lead as regariU fluidity, and this property in* 
sures that smootliness of texture aud extreme briltiaaey 
of glaze which is, so far, conspicuously afaeont in i 
leadless g1az««. 

Kliapp has shown tjiat tlKsie gltu^ts which |K 
the llighesE ilegree of Ulster and greatest power of Ire> 

fraction are those which eililbil the hi|trlie»t sueaMe 
gravity. Bat it Is an iiiipoHaiit (wint that the «(• 
dnaion of lead from ichiua reiuores froin tbe iart the 
only material callable of hnuartiiig the ncedtal dm- 
•Ity. We can. therefore, liardly expaet la neiu* equal 
brUUauee in glazes so eaaentially lower In rafMatlva 
power. 

Undoubtedly, wa pcaaaM Ib baiyta one notable aa- 
rt'j.tioii, am! in giaM MwMBf fairly goml «uore>s to Bt- 
taiiititl with it, as win ba Ken by Ilix eiaiuple ban 
shown It Is. however, a quesUoo whether thto ma- 
terial IS stifllcieiitly iiiiioctioua to be admitted aa an 
available subitltutn, 

litad baa alto tbe hnpoflanl qualily of iift«atl«K 
davMtillBatlaa, thai faanrinc atable (laiaa. Tbe ten- 
daaayaf inaay aWlaliBeglaaeatobaaBa i e rteanatitatad 
OB axpoaar* to damp air la veil kiio«tii,aiid tbedlntaa- 
tion of lead ramovae ooa of tba aiaat aflMtat aatl- 
date*. 

We have In I 
properties. rll.,< 
qnaJlly of leitoi 

Tba daiaata al CBMlMr aad nnaMntty biim* tbe fajaa- 
Hon af iBH»^atttr«fia aallaH* (arambe. 8iieb eg- 
at taidlata frtta are dioim here, as well a* a 
oflaadand laadlaaeghueon reil i It- i:-,,i 
_ I ban eodaavored todeducefroa, 

lure of eomeof theae the aetoa) causes of t Itei r o i 

FrcHB examination nnder the mleroeeope by inilatoed 
ligbt this defect sesnne In no way doe to seniVipiicity. 
or suspension of opaque partlelee in a truntttiarent 
matrix. It is apparently ci'teii rather by n want of 
complete uniformity In the ooitfttrue1i4in of llie maas. 
which is in reality laade up of Itso or more separate 
eleiueiita of dilfei^Dg refractive powers, distinctly nan- 
crystalline and In no •euee opaque. On tlie other 
hand, tlie opiu|oe, leadless frit hers sluiwu exhibits 
altogether different eonstnietion. being iwrely trans- 
lucent and not of aliifonn texture. 

The fault of sloggisti fusibility it* also a ustrlou* ob- 
Joctinn. It leavttts lilt- Nll.;l,tt'i.r -ti*M)italil> * f ilio'kiie**s 
still apparent after tlriinr .Ai.i' hiiiall t,iTaIi li on the 
iiriflne*! |iiece also ri'ioainin^- unchanged — instead of 

°° healing " ill the oven. a> " iih lead (due. Tbaaiend- 
lug of such fault on tlie raw glan by pcaaOlag it liu* 

IMjssible. for the same n^tunm. 

Ttf pr elt.f'i :, of , . iiil,i,i;,l,t.|, h a-l lial.le to tills 
vle(et.-l in one nl lie- iiottttl iiutHirlnltt pnitileius con- 
liffU'tl with it. 'Hie alieeiice of leai.1 a|>[Htars to have 
* 't I . t'fTei-ltt. It caiit*e*t tlie KJa/-' to ta- lutire vim-uI. 
I'lj It ttNi luakett it -iowt— in Hit re.pt:>l.».e ttt ihe 
ivi-tinir teniiKTalure. at weii .vi ttt tile ai'ft.^>uiii tif liejit, 

Tt* deiuon.tttratf tlus, I have li.itl prt'iiarttl liy the 
very kind assiittanc^ fif Mr. Wiiliani Itiirtoii a m^ries of 
lixaiiipais siiowliii; the lieJiavioi of liotii ty|tt t* of glaze 
under precisely the sanie conditltiii^. t\ t'ouiparisciii is 
given of the effeet of firing rapitlly up to t_'one (II 1 
(I. e,, hard glust heat) In six hoursv UetiioiiMrstliig very 
clearly the greater tnuitabllity u>f lead glaze under 
quick Bring. 

For this reason, aa well as uiany ttthcrit, {-laZ4*s with- 
out leisd must be dipped a.tt thiiilv .L- : .ii..iiiie, beaidaa 
beinic used at a lower "siitp' xtii,.-!.: rhan lead. Bad 

Qfudl llloru unifonnity of dippini; i* l^i ■ • . .ary 

Tlie defect of surface Inequality cr, . 1 1.--. m Konie 
glazes to an egg shell or plttitil tex'tuit H' i lUnrii fs 
the ware of the *iritM,thiteiM «ti e»*iteiitial to flfiinliiieie, 
at tile ttame tini*' t--iii-nii; it t.i Jiii k ttuit brllllaiiee now 
tiflimlideil by tile ptililif It 1- or l■tulr^e too early to 
say iJlut lbe»e il iflli-ti Itle- t-i^tiiior ]„■ ov.-r.r-oint-. 'titll 

miich attention ami 1 i • 'I o, -i . : i t tr^itMl to ul-- 

eoiuplisll this. 

We have next to cotittiilt-r tiie iitejililf ltull^ti^tltt•t for 
U'aii, aiitl in tltiui».' so we are eoiiipt',l<rl tti evrlinie 
tliii*^ wliirii .are ttio exta-iisive or sciir.^e, tiuMii' fliiifti 
are too Uiw ui t^tolor, and. lastly, thoMt winch aite 
Doiions. 

or the rest, the list at present is llunleil totlie alkalies 
and borax, tlie alkaline eanlii*, aiul iKiiaeic ai'iil. Tak- 
ing thess* In order, we find iii mnIm ami isitash danger 
of disintegration, dewtruetive inllllelice i>ti colors, aud 
tendency to crtulng. to be the chief defects which limit 
their use in any large iirujjortion. 

t)f the alkaline earths we have lime. tiiiuMiesla, and 
liaryta. Tbe former can only be usetl in snuiU finifair. 
liotuk. If tlie maximum exceeds one eiglith, o|ialinity 
eosiiee. 

Uegnesla Is iiisuflleirntly fusible, and hlilierto no 
very aattafaeiory glates have In-eii prodiieeil with it. 

naryte* has received the rurefiii nlteiitiou uf that 
able chemist llr. H. Hegrr, who Iimi* uudoubtedJy pto- 
duced many successful gliues from it. They an^ BMT* 
ever, subject to the saute drawiiacks as la teXtUrw 
anil do not yield a suOlcietitly gkaay snrfaee. 

Horacie acid, tliougti iuifiBrtiaa nanluen and bril- 
liancy to glaze, has injurious inflneneecin some eokwa, 
Ita use is therefore liiiiitr<l ; but, in ootijnnrtlnn witii 
alllaa. In carefully ailjiisteil proimrtions, it lias pio- 
doaad amue of the best glazt>« at praeant discovered. 

In eonaidei^iig the iweslble treatments in ooatpoal- 
Uou it to necessary to deride the gloat leiuimaiaMi 
NatBrall* tite practical iK^ler prrfera to kerti thk al 
bslar*. But the want ol duiditr already iMatieed bub> 
gate BO Inaaaaaa of beat ia th* gtoat o»en aa daaltahh^ 
Dr. 8<Mr pisinled oat Ifaat for lend fra* glaies heat 
tbaBUtmaetl I.OM C. Bat. aa a mh>, the esiHhs*n 
vale falwit la only slightly above this, and senuiis loss 
vobM raaalt unhMs the body «*mi channd. 

Another ezpasUaot for aas4atinr Buhllty to tlie in- 
cnwee uf the aanber of baata oaidsia. and tbb to aar^ 
laioly praetlaafaia. That II to, boweear, nat abeolittaly 
U ahowB bgr tba feruiuU of a i 
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:r. ill whirl) tt will b« nol«] thitt tbim are only two 
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T>w oxampla •bowii are crrlHlnljr good 
Tlx- ap|>mpriat<!iim u( iiicludiiitf Iwr.viA «« • Kub- 
Htitul** Fur I«iu1 in mtticr tloubtfiiL 11 it* iltOlfuU to 
IriKN* any tllrpctiv hnraiful rfTcctit lo iis um*, aiii) Ic 
hu bt^ii illotllM-tly »l«tfj hv Mume ctninlatitl)' »'ork- 
(iiK with bHr>ia tMj%t no o\-i[ rcvalt hat rimunl. Hach 
irlam have hrrn l»iwly ii»«l. to my pvnH>nnl kouw- 
ImI|{(*. for luaiiy ymn* wlthdiit tlw> Alii^htt^c ill elTrct 
nil thp wnrkrre. Dli thr iitlicr haiHl, ihr diatinct 
opinliin in vxpmiM*t] by mnlirnl t*i|M'rt>« that it han 
»*T«"rftl of till* proiiTTtlf^ of Ifail, mid IhrUin a pouoiioui 
lii«*tal, II rnnnof bt* coiifidfreil vi^ry ilnft*. Notm-itJi- 
•tHliilliitf tlit>, I>r HcKcr ha> lmJ(K■^a•d the nuhklltiltiaii 
«iir hHrliiiii glMjr* rt>iiiajiititf: iKiriM^io aoid for thoM of 
lc«il, of which the fullowiiif; art* rxauipk;* : 
M>. 1. 

riit. Mill 
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war«> ImuI !• no lonifrr a n«^**««ily. H<iiiii> ifii wifara* 
to think ihftt. with inm>aM*d i'i(wrlriM'i\ lejitll^-H irha*« 
tuny iHMiittit' availiihJt' Utr iM'nrly all kilidH <»r t:iHiilH, 

rniii Iiirtlii4*d !•• Ii*'lifr<> ttiAt *ui'ii a n*>itli i« only a 
maltfr >*t iiiii»> llnviutt tH^iiui* fully cvttriilMiir nf ihi* 
liiuilatiiiiin Hltd dinirnllli-* iitti'iHliiiK llwir il-f, llii- |«rt- 
li-r will. HO doubt. IWDiow rtumwul varrgy u\M>n the 
lank uf briiiKiuic tli«lr trwitiiiMit iiiidor lii* eoiuplclv 
rofitniL 

llrn-ln, iui»t nuphatirally. lU- tlv op|>»rtuiiUy for 
thf» rrnftainnu of the futuri*. ('iilM|ile7-t of th** lt*h- 
■liqu*', rather than thr initiation ti( new ptoTMMi*. 
luii't occupy hiK iiklU. Kcientilli* eiMiiiutiiie* rnrher than 
^uiplhcal dl»i'or4>ri4»ft will, iinilotihtiHjly, mark the pro. 
irrw>K of the o«iiinit|i Mtiitury ; and that prot;rv«« iiiiiftt 
lie Hliiiitf tlie lliu> of a iii'ire arfiirale kiiuwIeiiKe of the 
o|>eratton<^ of iriviit prlm-ipleit nlteady laid duwu. ratli«r 
than 111 the Aeareh after now iwMia. 
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Thla ty|>e of tflaie ift naiil tn have been aucceMfully 
worked in aoiiie Herman potteriiv^ thniii^i there ia no 
iuataiice of it4> adoption In tlila eountry. 

Ill .Vuieriea. Sir. Karl l^itreiihivk, cil ZHnesrille, t>., 
who haN ifjven m>imi>- Att«*iilloii to the m.«tter, »ltll«*» 
Hint he h.io Iliad** irla'.e« fnnii Dr. .SeiterV fonutilir, and 
|iriu!tieaily npptliil tliein with complete aucceaoi on a 
■iianufarturinc iH'ule, ooinparlntc favnrnhly with l«iul 
»;lajce in reiriitxl to i^>et. I iwrliff. h4iwever, to thi^lr efnc- 
Khell texture and the abwiiL->- uf the hrllhartt »rlaxe r^ 
tiniriHl on tilen, their iiitnHhieiioii diil not mirlNfy pui>- 
lie ta»ti». .\» repuila their efTerl ti|Kj|i mlorM. tlie baritlni 
jrlaiea ailitable fur earthenware Htiowed to diHU«lvan- 
faiee. But in the cam) of aoft irlaxeK for <|ulck iiiuflle 
tlrineof the type of the ae<Toud furtuula here quoted, 
the brillianey of nolom wan even greater tlian thuae 
■uade witii iMil. 

Aa an additional exniiipia of llieae slazea I iiuoie the 
folUiwini; which haa lieen provMl hy Mr. CharUw liiiina, 
(jf Trenton : 

B(*iiUli.>w t)Hi litiriiiiii clazm nboTi» niuiX'J. it In atM> 
|Hi*nibt»* tn [inxUicw |pailU'«s f[Uii^% U.%vin^ liuii* anil 
itlkalif* for tilt* lifvwK Mild iu clim Ulrvctinn mlnn Ur. 
S«pp*r iimilf muMiltl^Milil*! r«M>arr-li. 

Hit fxpertiiieiit* (CO Ui [kuvm that thr rnrniutn 

^ 8in, a n 
< H,o, iir, 

fpivrs a irliiKf fuiiiit; at %lli'«r hvar, ami clear oMffbdy 
abort* ic<»M h«^al. Also that tht* fulluwiiiK funueU a 
Iflaii^ of i^ufrnl aliUty : 

K,n 0-6 t ,a \ BH), 8-0 

Cal» 0-4 i > B,(>» 1-0 

the pOfMlhl^ llraitA twins 

K.O 0 -4 t a , ^^ > SK), 

Can o ; \ 1 B,(>. 0 6 

etr«« ft rlf4ir ftUz(». hut thm Imraeir ariil. whrii «lniiliUN]. 
mti*****! ii|irthtktry. and thU quanilty on b«>(njc aftntn 
tJuiihlfil. (iriMhico* a milk whit(» ^Imjui. 
Wlih reicanl to the proportion ol hMM, the Utuft 

k : 

CaO 0^ I li'^ caUMa <>|)alcBOe»c« iu all cmjh!*. 

Thv qitrHtion of iwrraaiMrnw aiul vtabititjr of all 
irla£rs without li^d U otiti of no mnall iiu|K>rta(kPff. Ow 
ing to thi* larrr** pUmocciiniKl by th«talkaliiii a«fu»ll>hi 
Ikiinlc RiitHtltulpa for htail. it m <!a*ily poK^ihlr to obtain 
oiHObinAttouK which wnald provr (h)iiLfttn>tiii in thi* 
r>^(i^c. for w)ii>r4>a«^ ](*ai] tuu prorml a r4that>l«> Mipftort 
to Dtahlllty. thi> AlkAhe« art* noti>ri<Hi>.|y irearthrrou*. 
I atu ablf. t»i>«t>vfr. to «how you a tllo which lia« Imvii 
eiptMteil for n*'Ar)y (wHv« mouths which nhuwti no 
ohanii?r. I un(lrr>«faiid that Ut^Ts. 3dinr>Mi4 aliNj have, 
for roiiMul«*rnbt4< timt*, te«t«*d their (it*w ware undt^r lr>*- 
iiMC chanvrfH of iroiprraturt* and diiuatr. no far with 

COIUpl'-tr |iU«M*!«»- 

l>oi]hrlrM little opfKirtunity has ocrurnMl to thor- 
oufthly |>rovi* thi* latent luixtunM. All that nan h« 
Mtld Ih ttiat tlii>y hav«t at pnnctit vtocKl thd m<wt ki>- 
V4<rt* i*K|MNinrtf- and fli^ rouf;hi>?ct tuaicit without injury. 
It luiiv. hovrox'vr. b<> aaff^ly ftlnt^^l that with the px^r* 
cim^ i>i <1»)' liit«>lhtcf*ix!« it* nuMwnuiihng a formula. ni> 
wriniiti ri*k nwl \w inciirrwl Th»' «<'l»'nt|llr tlnti% 
avaihihlc art* amply (iiimi*l4<iil to pnir*H'r thi* (N)ir*»r If 
hr will. Kilt ifh*'tttill (ifr»|t<c in mftiirlmt; iii^r«*4]it*iitfl 
in haphtutinl pro|Kjrl»on without rt*KtirU to thi:' unal- 
trrahir lawii of clieiuical oouibiualioii. he can cMily e-x- 
pert haphnzani rt*iiulla 

In fan> of thir iin|M»rtnnl prohlemNat iMue, wr nvcil 
Yo ffcoKMjA' that pottery tiuiiiufnrturr is a »ciiiice an 
Willi n» an art, and tliat it t* wahjrrt r<» lawn an drfl- 
ntti' n« thoM) wliirh (Cor4<rn thr um' of rlrrtrieity. liifht, 
or hfMi. 

UorM ilian It «M>ntnry ban 4>lHiiM*d xlnr»> tin* tlmt at 
t«iiipl HA* i-*'ri<Hi*-ly miuli* to ••I|in1nat<> l«A4l fmni |>ot* 
t«ry. The iik*- ot l^adWM uIajchh ha>* lH*en lltfnl and 
rxoeplfiiiml. Uf* th»- pre*«(*iit It cuiitiot be mhIiI that 
lor the iMilkitf th*- trade they have proveil pradkable. 
Williin llM*la»t nve yeam erery SrafTiird»bire |M>(ler 
t»rtitiuuiHret| t|»eir ad<»ptMin miiHwtibh'. Hince tlMt 
IhairMM'h i«ilv.iiit*i> hati been nuide ttial t«onie, at leaRl. 
ol (h«' mo*>l hlrviin«His o|»|M»netilN have r«>nte?t!*e«t iluit 
Lbrir viewtf arr luodilled, and that fur luati) cla-^t*^ of 



THR SAm.*(>PHA(iUH OP PRINCE BISMARCK. 

WilRUK Otto of Kavaria iiiarrheil Ihrourh th« 
mountain pUM of Tvrol on his way to Cireew, wbrtv 
oiR>e L(tdw||c the Mat'ariaii bei<t4*i;Kcl tli« fortrnw of 
KufNtein and endparorMl to rxtend the lKiundarie« of 
Uertuanv to the )i:afiteit-lik« llnler Inn Tlial. t1»en* now 
rtaiidft iu a vtllnic«> luinl t>y th<* pnr^ent bi>rdrr lint* 
betwe<>n Tyrol and HavariA A Mreofdnuruit which haM 
attnicteil the atlentkm of rrowiU of Tvrolran ami 
Ravannu miners ; for at the foot of the pule ml stonis 
koSId llierw may read In Mt*-r» of (^^ld : "FUrfct 
Ton Itisinarek. viu treiier dentwh^'r Ihpner Kalner Wil- 
hrlnr* l." I Prince von HiNuiarrk. a faJthfnl ti**rmaii upt- 
rant of Kmtt^rur William 1.) 

How did thiii splendid pk^ of RtoiH^wnrk OimI tt" 
way to thw quirt village. iIh* lant of II* kind In tiM* 
sou'theni part of the niitfhtv <lenuttn empire of old*' 
The little vllbv«of Kielern/eidm. oorniiindeil by mar- 
v«lou» HavariAn numntatUK ia the center of an ex ten - 
■Ire luarble-lndoatry whkch f^ivv «iu|»lo)tiM*til to a 



Thkrr are manv lhlfkK» abont th« niMikAfr^rai of a 
UrKe )M>te|, xavH YIm* .New Ynrk Tribnite. which the 
|Mitn»n lakett fc»r trrnnteil wiIlH>ut Inquiry or inve^iift. 
tion. He can form no iilea of the me1lK>il« eiijplcj\>i] 
from what he mh-w in theoOliMf. the corridorti. the i^iq- 
InfT-ronniA and the oiIht (tarts of the building to whlc4 
he hai) arcciu^ aitd tlM*n! arc not mauy guests v|io 
wiftli tn pry into the scrrrts. 

For ibocV who take an intrrost in snrli inattm tbt 
arrHniei*ment)i for rvtvivlnic aikd di)a|»of>inf; thp mal or* 
not the Irtutt |ntere#tltktc The Walih>rf Aftorln am 
one hundred and forty tmiN uf coal every twctity fuur 
hour* duriiiK the winter mniithM. Thit< coal Is all <i»- 
livered on the Thlrt> •fourth Street side of the buikliiiff. 
but one randy we* a ciml cart in fmtit of the lM>tel. R 
Is all of the pen and buckwiteat site*, and Is danpfd 
fmni the cart* into an opeuiUK id (he frroutid in llie 
iliHldleof the Astor <>>urt niadway. It falls iutoabo|K 
\ti?r which hol<U alxmc ten thousanil pounds, and frmu 
there it is earned on an riidle«<« chant provided with 
liucketK to a Tiut eiialhin which hiKs a rapacity uf sevea 
hundrvd tons, [layhtcht ni-vor ri^arho* tnis bin, wtilfL 
with Its few blink'htit hicbts and iir^at piles of 
reachmi; nearly to the vaiilte^t nxif. looks likenfi^- 
ncr Iu a ooal mine and little like an annex tn a pulbtial 
hotel. Ky an arrauieement of lever* the cosl may Iw 
duiniMNl (rum the bui'ket* at various points, m» ibit 
with the aid of a shuveler it lUAv be evenly dl6trihut«d 
in the bin. 

Tlie boiI«r-ruom is situated h>wer tUtwn in th* 
rround. and tlie coal reaches the flrelfoles without b*- 
InfC hanilled. Wlten the boiler atteiMlant neeib ma| 
for his Are, he pulls a lever whirh opens a trap, Alid 
thrnuich this half a ton of eoisl falls into a feeiler which 
look« like a monster funnel. When the feec)«ff koA 
he^rti filled. It M) pilsheil forwarti on An overhead tfMk. 
ami wh«n It has reache*! the pri>|>er potnt. a irafi in 




SAUOOPilAUUSi I-OU TliK Iil4MAR<:K MAlS^JLKtM AT FUlKDUlCUdKUH. 



lance number of men, and whirh supplies the marble 
for niwt of the pnblic biiihlinfpt in tJeniiaiiy. 

N<» fewer than twenty three qimrry owiirrs vim! with 
one another to secure the contract for nuikinir His 
lunrck's sarcophatrus- Hut the familv <*i (tennany's 
f^reat chancellor flnallv decidi>l that the Kiefer work* 
hhoiilil make the nuirhle roffln, a d<*cision which inifflit 
po4u.ibly have Iwn inl1ii<>nrfHl by the wonU which tlM» 
iiwttent 4>r the Kicfer <p]Arrie« Aildfil to their Apph«A- 
lloit ; ru**r Ho>mar«k. de»( deutHchen Reirhes e*-ter 
Kanster r»A\ iu iintersbenffer HArnK>r lieL'cfi." lUur Hi»- 
iiiurck. the nr*<t chaiirellor of the (ierman empire, 
sball he 111 (he imirble *tt Untervbtrn;. > And accf.irdinir* 
ly the stone which was to inclose the ashe^nf Hisioanrk 
ba.« been cut fmtu the quarries of this nr<tried Hiivitriati 
rcfnon. friKU the vrr>' throne ball of Kuiwr Karl the 
tJrrat, in lTrjter»bcrK. 

Tite marble c|uarries of Untembrrf: are two nml one- 
half mil<tft in lentrth. They liavti be<en ontiMl by the 
Kiefers ever since they ce'nf^l to he the ptvqterty of 
the rmwn The fliH>st inarbl** ove>r niiamei) in I'n- 
tershertc ha* lieen iiseil hv I.ndwl^ 1. in his chis><lc 
Munich structure*, and l^y ttinlwlt; II. in hi* falrv can- 
tl»«. Many mrmtinieiitH. cliurclieM. atid private iWell- 
lntr*> are oniaiiieiitetl with marble friou rnterNtwrv 



lect 



A pit'ei- cif marble faintly tin(;>*<l with red %«as 
L'teil for the p^-inM)fdiiurii«. anil rut aoconlmir to the 



plaiio of the Httnover arcliitrrt St'lutrlweh. the iMiiUler 
of tlir Hi-«iuarrk uttiusoleuni. The wircnpha^us re»ts 
Ufion a Kienite s^icle and is flanked by litlh* iN>himns 
with Iteatttifully carreil )»nws and eapit.iuk. The 
■QouIdu)K«. thetan irnbles, as well as the riKtf-like cover, 
an> abui richly ornaiikentetl. Ar the fortt ol the sarco- 
phaitus thert- is written in ifolden h'ttf-r^ that letf*>rid 
which has ItectMne famous, ami which inf4>nns the 
reailer ttiat the faitltfiil ttemiaii servant is sleepinff 
within tho^e nmrhU' walU. 

The im|>rv^ion iiiAde tifiofi the ot>»*'rver Is hv^tlnir; 
UtT the nnirlile ooflln !*• stately, simple, and hn|H«-ini; In 
a|>pearani*e>. Tlie seiefiUHi uf pale ret) marble 
|uirtt4>nliirly hnpp> . hh it iMWM^vafH nnihititr of that cold 
ifcw nml siifTncMi i!tuur»Lt«rt»(io i>t Currvu uuurblr.— 
Illustrlrtv ZeituQif. 



the narrow end <rf the funnel Is drAwn aside anil the 
coal drofis into ntroutdk In front of the Ar«l»ox. wheiioe 
it jptMfs intfi the Ore. 

From the lime it leaves tlie coal wakiju until It rutff* 
the tire the ctial tnke* care of itself, and with the 
neptton of the strnit^htenini; not in tlie Irio. whirh t* 
done by one man durinf; tliedav and one man at iiiflit. 
and the distnbnticHi over the tfre surf.irr by ttw b:*!^ 
er Attendant, the one hun<)rcd and forty tnn» of wol 
whtch ate used every ilay are handled by maclllnery 

HOW TO RKMALV YOlTNG. 

Tn drink the watrni of the fountain of youth isffhil. 
in the opinion of MHne. withfo the ranfce of itaasiWlit^- 
A recent writer ol»wrve» that a man Im*Jic1ii« In • iJ*"!*'' 
inous eondilion and ends in an o^eoiis or bony one. 
He is soft in infancy : h« is hard in old a^e. Ajgwc 
is a pHJcew of os<iflration. After middle li(e has |«*s*d 
A more marked devclnpiuciit of tlw a*»i(\t' character 
takes place. The arteries htMHiriMi thlckciiest with nil- 
carootis matter, and there is interfer<»ncc with oiiriila- 
tlon. upi>ii which nutrition depends. The whole cbAiicr 
from youth tn old ante Is one of steadv acconiala*t«>u 
of caleareous deposits In the system, (intire W«f^*« 
of the runrtions **t the tioily if a lucre iiiattrr VJUt 
and the refuse matter dejxHiitwl by the hlood (hrojjcn 
the sy.Iem »Io|m the delica(e machinery we «ll "2 
The blood contains c»iu|m>uiuU of lime. niAjnicT«lA, 
iriKi. In tlwf bU»od itself are these earthy salta !■ 
early life they arc thrown off ; in ajre thpy sen ool- 
Almoftt cvervthlnfl we fat contains thene elciwitW 
dtwtrovtnic hfe F.arthv salts alsiund iti the <^^*^ 
and b(va<rit».'lf. niisiak'enly calUsI "the "tiifT oMifc 
Ml one of the most cali-areous of e<lihle«. '^^'^ 
ICen<H|s f.xiii also c(»ntaitie llM-ne elements ; heort Adtt* 
ntAilc up of fruit Ih t»eT»l for |>e<fpte advnncwl in y**]'- 
The daily of di-tllleil water K after iiiliWk nw, 
one of the most important means of pn»\cnihii: 
t inns ami deranK»-meiiis of henlt h. pd iited phi«I*''*''- 
acid is<Hie of the luosi powerful inflMeiicc^ kn«wit 
science (or shieldintf^ the humau svfteni fr«HU tlic l* 
vuuvruivucw of olif aire. Use it i^aily wilb disUllw 
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WAtrr, AiiiJ M> n'tord thr Appnwrh uf M>iiiUty. Tn rr- 
tain iwrpHual yoiitli uroM «J1 Uhh\» ri<rli ui Itir riirth'K 

MltA. U*M lUUrh (rUlt, 4»|H>riHll_V jllN'V. UlkClMtktil uppU-*, 

Aiiil t«kM 4luily two iir iIicvh lum'lilf r(ul» <»f 
vatt^r With Hl»iut nft(H>ii h( iIDuImJ ptkiwphuric 

fictd III each lelttMluL Tlius will your lUy* b« luciir«'r 
til llitf laud.— Medical Aicv. 

WOBUNBLTH ELBCTRiH.YTIC CIRCUIT 
BKk.\KKK 

Davy. PlaiitL^ and (Hkriiculiirly M. Viullf. itftftff^tr 
of ciMiKuUtrr in tbi* 8eliiJol ul An*aiid Tra^leo, luiv** 
vtudiMl carefully the etectrulvris ol aclduhiir^l uuU'i- 
by ourrviiu of hitfh tc'imiuu. Thi' U(>t imuHHj |>iiyMi<T|>t, 
who U mi:iri'o\'i>r a iiu'iuber cd tlit* Aoulciuy u< aciviK.**^ 
ri-ad Ui hlD ootifiNTHK in tHDJ. a pu[K-r uu n --iu»;uuir 




V y 

Fui. I -PIAfJRAM UF THK WOEH.NKLT 
BLECTROLYTIC INTKRKLU»TKH. 



ph«ooiu«rion whfelt be had obiprveil in 1H80 whil«! 
worklui? with hln wlbiburator M. Chawavay. 

If wicli u ciirrvut of fnitu 40 tn UO voltN ho nnpd a 
(fful Jar as a iw-pCarlr fur t ho cli'ctrnlytr and attarh 
ed the nej.'alive wire in it. a Iiiminoiu r-nvi'lnih* wait 
iKMMi to surruund tt platiunni wim m*c ihin th«> tMpild 
and acting an thi* iinnitirfl 4i)t>rtroiit4>, A i>trkleiit tKii*« 
wan nbo h<uird, whlf^h waa ftlC4v^tht*r i.'ltaractCfffelio. 

From it* oriKtu, hip otpUniwl thiN ptranice doii* ao 
noniicitr frotn tlvn lur^rniptlckn of Hm* I'tirr^rnl of Ihe bat- 
Ury. and thin ch«riry wtv MiHhlifrlied a^ inrmr in 
bv lUdMW of t'Xitt'rhiients lua^te with u ifleithuti** by 
MM. Kotll Mhd wailnor ; but no one drt* uiu«d of uiak- 
Unr anr oseof tt. 

U. WofrhneU. proftMwrat th«Tt«hnieal IliirhSebuo). 
ChArl'Stt«<ib<irsr. Urnnaxiy, who ha* alrmdy lMH!niii« 
e»*h*bral4Hl frum hii experiinpntii with Hranly trie 
fcrnphy. had the idea ttf innkint; iim* nf thii> rnna/kanbt 
nruperly fur <li>jnK nwiiy witii tb«( iui><*haiiirjd rimiit 
urtwker of the RiiliiiiknrfT t^oit. itiiil li»* iiucr<'i>d<>d in w 
quit« rfNUArkat>|i' mtmuMr. Ht* 4tw<v|»eit a *>nupl* aiid 
in};i-nimi.« mrthiMl whirti xhnuld wrvv tu pUci* hi» iiiMiii* 
b(*)iiib> tho«i* of M**rtJt urtd RotMitifvn. 

l>*»|iriT»w1 of it» rnitiphcHttHl rirculi breuk«'r.whU'b ilo*^ 
awHV with tt* vttvc} Xi» a crval eit«'ril. the KuhmKtwfT 
OOll b*coiiw* an hiHtrxiMieut of tlte Dr»t order, of aliuo^t 
OOltintttHl ti'*H in 0uine dirwtionH. It io. llierefore, im- 
portant tt» recall that Ihiii invtruiuent wnm not invented 
by Ruhiuknrir. whom* natuf it bistrt. mid whoofdy pi*r- 
feclfd it. bnl by MjL*!*»n. prufi'HWJt o* phyftioB in the 
CoUegpe uf l>jui!i th^lJn'ai-, PariM. 1 wiu a fttiidfiiL iit 
the colUi^ in iMil. iiinl «<aw tiiy«o|f hi> Dfiark rtnl in 
ofwratiuu. It in grvxt inju«tl<*ti thiit fht* nnrue of the 
aaaUtanl wbniti hi> fiuploviMl wam irivvn to the in:(tni- 
maat. ICajwon'ii wrlt(nic*> on thU hraiirli of rle^rtneity 
woald fill a TolinuM nanlh' Th^'y iiaxv l>4*i>a puMlnhoi) 
for Ch« inoKt part in ''The Aiinalntof (_'lienti»lrv and 
Ph y»ic«^ " 

The ftnC Preuob wientiat to |«<ani of the hiventiiMi of 
I>r. Woehneic wa*t M. Honpitulirr. formerly e«lilor of 
L'KlevtriPieti and cirrt*ikpoiiden1 uf 1^ Nutttre and now 
a pruftw«or in the School of l*hy»ic» nnd (.'lieiui^lry. 
Paris. He imiuedlatHv refM^uteil the exiMTiiuruts and 
abowrd tbeiu to M. D'Armmval and M. RaditriiH, the 
well known eleetrleian of thn Ikiulevard de« Fillr* du- 
CaJvairi*. 

M. D'AntnuvaJ wula vt>rv lnt<>r«^tine ctunniuniratinri 
at the iii<**>rlns the AcuiViiiy <ni lM»hrnary 'i7. WWt, 
wtilUi Railitcuwcplaoe^l an «p|iara1nH tn Ui» laiMinitorv 
In order to xtiidy it. With tin* help of hU awlHtant. M. 
MaMlor. Im* made »uu>e exp«riiueuie. uvliifC the cum^itt 
at nu V0U4. 

Fii;. 1 hIiowb the elecErolylic clreiill breaker hi Itn 
primitive form, whieh U. Knditraet ha» jrrvatlv Ini- 
proved upon. Tlir riffht or negative pule W a win* or 




Fig. S— LAHokATokV APPARATI S FOR THE 
PRO I > 1' ( 'T H »■ i I F R< ) K NTG E N R A VS AS 
UODIFIKU BY M. RADKirET. 



plAt* of iMhd. Th« l»ft (pn«ll|vie> pole enii«lf>t» ««»«n- 
tially <>f a plattnnni wtr«* i^eAliHl in a tHaM tube with 
the end prnj»»ctini; Fitr t repr^M'ntx a complete in- 
•tallatlon for the phtdurrjoii ftf Rot-iiftmi r»v<i. The 
current {HiM^eM thriniich a varhiblf rrsinlatiei* l<i the 
nrKalive iKite ur l*<ad plate of the inlemifitfr. and 
from the |Mielrii> tMjte (ir plaliiitini wire of the niter> 
nipter it i>a»^«^ tnruuirh thr primnrv wire of ibt* in- 
duetion coil, thenee bock to the minrrr of the eurreiit. 
Tb« X ray lube h planid ia iho xwudary circuit u 



UHual. With u cnrmil u( :l aui|H*ree, be «uei-e<eded 
in ttlliiiK a tube 1^ cm. in diameter with a steady, bril- 
liant, an<l uniforia liKtil. Tlie rayit emitted ln*m ^UL•b 
a wturet; of tii;^ht eun Ln* u«t*tl to illumine the lliufax 
anil »iu*w the lejutc peculiarity ol itn or^aiu. We have 
MM'ii a man inft|j«rct the heart bt*atji of bin wife in thiit 
111 all nor. 

Tlu* phenoiiicua mn* tiw »nUM* with the alternating 
cum'ljt, Utuum' It wppfnr^. in tht* cjim'. tin* circuit 
breaker ahuw* tlu- t-urifia 11* |au>f> only in (nic tliree 
ttuli, M, h'ArMMiVHl »>himed thiH to he* m» l*y luuniiiff 
Ilie ^tXMHidary rnrrfitt tlirout;h a (.'riKjkrs tub**, wbieli 
waM IDuiuineCl in ibw uuiie way a» mhrn ucxMitinuous 
current I* u*ei|. 

A coil umhJ by Ik'Aroonval for hlH bitfh friMpieiicy 
medical upf>ajulu» ^ivm, accurdiugr lu bin dtateiiieni. 
u n^uch uriMitf-r «-U«-i.-t >«ilh the rK-cirols lie rimiit 




Fio. a.-#iPAUK WITH ORDINARY 
INTERRUPTER 



br«aker than with th« i»«chankcal Interrupter of Fou- 
ca»ilt. 

Fiff. 8 l» a phutmrraph of a ttpark obtained by M. 
Raditenet with a ei>ll I8\' lnclie« In diaiiiecer and a 
FoiicauU cirtHiit breaker Fi(f. 4 hIkiWii a ttf^iark ob- 
laiiie^l with the electrolytic circuit breaker throiiirh 
luilf the ii|Micc. Fiir. & i« a vpark prmlnced the Mtmv 
way ill une-(|tiafier the »pace. The ttpark ii> tlven «o 
laripe that it firiMluce« a fontiuuouH llume, or rather a 
nuri uf incandewceiit »treak of lii;ht. Wheti the pitch 
□f the M>mid prtKluced ucalcuhLtcd. it in fuiiiul to CM^rre- 
Kpniul tc» vibrntionN per MM'find, while with tlMt 

luechanieal nrruii breaker mom than lOU vibrationii 
|jer m^cunil are never okMAliM>d 

With a ctiil tcivlnif a U|.|nrh Mpark M- I>'Arvonval 
iuiy« be ha* itbiHiiieil ii> many a» vibrationii per 

M'cohil If a key pl«o-d in etrniii w iih the prhiiary 
i>ri||. an cxcpjteiit apiMratiiiii l« ubtAint'd for project hi|C 
Herman waveft for t^iiiie ilifttanre. aim!, hi thiN niaimer. 
tel**t;raphlrki; wlthool wlr*-it. M. Hranly dHuhicred 
Millie et|H*riiiiHiitji. at the CatlMilic lit-firme. by whirh 
he ■leii|iiii*>trHie\l that with a (•endihiT hrailon e(|Ulpped 
with ln!>truiueiii» of rtidlmeutary »lmph«ity. the Banw* 




Fio, 4 -SPARK FRiiM SAME i't»IL WITH THE 
WOKHNELT INTERRUPTER AS MtU)IFIEO 
HY RAlUtiLKT 



rrsultn can be oblaiueil an with the iuu»t complicated 
re»4matnn^ Of ctiume, there m Hcurcely any tWKtiUea- 
t ion to bi* made at the recelvlni; ulalinii. 

Ill hi» eaiituiuuicatioii of Febntary ^7 M. PWrvonral 
only de«cnl>cd the voltmeter n»e<l by Violle and 
CUiUMtirny in their early rxperiuientn. M. Bnuily 
UMMlifled the fonn in biv experimetjl* and p1ac«l bia 
|MM>ltire platinum wire iniiifk* a coiled iih«*et of metal. 

A very Activa »park ia obtained, even with a »iuall 
cud 4 In'clieH in diiinicter. which, alt)>on|;h it do«>M not 
iCive a very loh|{ *|iark. iiiakes a lively jlauie between 
the fplierical termlniiU. With 3 aniikerefl aiul 'JO voUm 
a very IntereolitiK eii>erlinent can l>e cimmIiicIcxI. whll« 
with a icreatertpiajitity of electricity ami ft lariwr coil 
Ibe vibratlutiM of the »()arK iiiltfbt cauw aii aoohletit 
ami daiuaKe the ci-ihl. 

M. Ratlii;iiet Iiah t^iici-eeded tti obtaining (4nlet and 
uiitfonii ^parkH uith 3 Hiiii>ereti and 110 volto. and the 
plH>lu|j:rMphB which wc reproduce are maile fmm »|MLrlu 
obtained in hi« apiMtralun. Ue lays the ueicalire abeet 




Fia. ri.-SAMK roll, AND ri'RRENT. 
Expln»ive ditttaiMH*. 6 hich««. 



Of lead Hat ti|ion the Ix^totii of a larire cylindrical veo' 
niMMit a Um*\ fn deinh. which omtainii friMu three- 
(piarterv tooite Kiillun of actdiibite<l wafer, The }to»\- 
live pole i« a platiiiuiii wire placetl ln*lde a ffliu« tiitM 
Bn»l>ended In the water a •>liijrl dl*>tMi(oe atiove the iMid 
ttbeel. An envelufie of nmiH' iiiirrouiMl«- the wlr», and 
the tiefore mentione^l mridettt tioUv wbkh M*«itiii to ao- 
ccMii|iany the nimrk t» heanl. 

Am a (cenerul thine, whatever may 1>e Ibe arnuii:*^ 
lueiir of tlie apiiamtii*, it h necv^ary to ifovent the 
lvm}Mrriiiiirv of the i'h'Ctrtdytc, for, if it rise too higb. 



the circuit breakliu; effect oeawfi. A ftltnple way of 
keepinie the 1eiu|i^rHtMre fraiii ri^iiis t^^o iliMcb u tn tis# 
a lariTer vr*wl. 

in a letter on | mi fire 43i vt Nature fibe Eiii;HNb pa|M*r) 
for Marcn V, Ur. John Mclutyre made eoaie very 
mtere»<ii>K practieal rvmarkH. for he eonuuctiHl bin ex- 
(leTiiuenta with a iur|,*e coil ^lvilk|; Hparkii n\er fill liiLdieii 
in length— iwit-c an louf; ai thoMt M. Radijrnei [^o> 
diieed. After haviiitf euioiftxi'^1 thi« new circuit brr^k* 
er, thia able elei'ti iciaii reiiiarkn tliut it in adapijilila 
for uw In Aeveml dtrrclioim, mt follows : 

1. Am with Ibe Fuucault liieuit brfuker, the vtdtacv 
uf the primary current nmy be vurle<| by ii>eiin« of it, 
With 40 volts, a lari^; cull laay be burnc«r<Hit. 

3. Both Ibe itba|tc and the arrAiitreuicni of the clcc- 
trudm may ba varN*4l. as waii ilonc by U. lladihUet in 
coitstructiiiit bl" t>liiiple furm uf npiutralns 

a. The prupiirtiiiii eau a]*o l>e varied, but It mn«1 ti« 
Iwme io inind that by increa»iiit; this. Ibe ciHidudtvtty 
uf Ibe li<|uid lorreascs and there Ik tlan^rer of nielllnit 
theplatinnm wire cif the |Kisilivc |iolc and tleiiln.iyliif( 
Lbe f[lii*« rube which inclme* it. 

4. Tbediolance between I be rlrctrode* may bit varied 
in like manner. 

fit The nuiutwr of elect rodea may Im* fncreaM>d Wa 
nnderatand that Ur. Melntyre i* eviierhuefithiir tn thia 
illre«tinn. but his miilts are tiui yer obinhiable 

8evenil acculcnts which occurrr*! fecriitly. durliiff 
Ibe eilwrlmental statrcs of IIh* iuvcniiun. have itatu* 
nillv t>e>en referrevi to by thoMf who uphold the urdfr- 
iiary apparatms ThcM iM^ph; say that the elecln>- 
lytic circuit breakera destroy tlw* Crooki>a tuliea aiMl 
aainaKC the indiirtlm» coila 'Mr. Melntyre luis mluced 
these a>iicrtio«i8 to their tme valin*, Hi* wiys that ths 
new method i>ernilt»» the tiibw oimI coIIh to [»erforni tha 
work done by much tar^reroim l>vfi*re tht« revohiiion 
in radiotrraphy. He al^o (^uiubati* the HNHTtiun** tif 
tb««e nktbu»ia*stH by dcelariiiK that much larger tul»«a 
wtil Im' iicdU-d. and that the fi<e which Ihey will be 
made will d»|>cnd entirely upon the Mrrvlov miuireil uf 
tliem 

M. RadlfCtif^ ia now Itavlni? made the largest tubes 
that the mo»t skillful workmen ran blou-. Hisaiubi* 
tiuu i» to have luti^ nearly six feet in k'ncrth, m that 111 
uite iM*coiid be can take a full lenifth rail)0|(rnph of a 
|irn*un ajn] inspect hi* liit<Ti»Al iirtfaJts At the sam« 
time. TIiIh ih'W upfwirHtiis will have iiiany ii*«« ; for 
tnvtance. it cau br eitiploycit In the radio|*rHpby of 
conscripts who np|>ear liefore a cuniMiiN>iutt »illt a 
view of iM'ing excu^ed fruui iter\ice in the army on ac- 
count of real or allcired disabilitie*. Other bniuclwa 
of clectTKitv will also pn>Ot by Ibe new diMNiverv. 
The ci>il in ha simiih->t furut becomes an inctHuparabla 
lraiutf4»riiM'r for alteruatii^g currents. Elertro chcmia* 
try will certainly take a liuii's share uf the applicAlioiiH 
of' ibis liivrution. Tli>e Wochiie'.t a|i|><aralUN can 1m 
Appllexl to alt kinds of transfnriuent. The UiuM»n- 
RubuikurfT induction coll will cea>e to U.> «Llii»ply a 
InlKiratorv hM>truuienr ami will bcconiei^ practftcal um>. 
— W. !>e t'ohvielle In f ii>inii»i. 

In the eiirreiit niiiiiber nf the NriK\T!KiC Amkrica^T 
we Ktve an intere^liuie accuuiit of caiwrtuietilii witb tli« 
interrupter by Pruf. R. K Ouueoii. 



THE OKU. IN iiV i;»«\PTIAN ( IVILIXATION. 

At tht^biat mcelintrof the ant hmpoloft leal division 
of the Hrituh SiM^iety of Natural PhilinMipliy. prof. 
Fllndent Petrie Rave a very liitewtsting review of hie 
inveiitiiratlona (luriiiir the last five years. At ilifTerrnl 
cxcavallonti in KoptoH. Nnoueileh, Abydn*, and Hiem- 
can|>olis. relics were foiimi datiufr b^ck lic>und the 
vrar 44)00 H. C, u^ually taken aa the bepiiniu^ of 
known bintory. 

At Niujuedeb prfmlttVc rviuaina were found whirh 
Petrie was at firft inclined to OMiiirn to a new race; 
but Im) now considers Ibeiu aure sif^ns of a prituiilv* 
rac«i of Libyan stock with a slif^ht mixture of m'tcro 
blood Traces of such a raon can be folli>W4H| Iteyond 
the Up>t Eio'Ptii^n kines. from tbo time of Meiia to 
alwut 'fOtVi W. i'. In the toiulw of tht* primitive race 
Tesvela of black clay were found U|m^i|i which cutiuuk 
characterv were impressed. l4*-twe«>i) tbU iieople of 
5000 B. C. and itMit of 400(1 H. r a KTealer dilTereiicw iu 
civilitaliuu t» uoticeabte than l>ei ween tl»e latter [.leupUt 
and the luLMleni EKyptlana. 

Petrie then Mioke of the renmlii»of the old dynastic*, 
of the pnibabie tomb of Kitiir Siena, tlic found.*r of 
the hiytorieal dyna^iy, which )>et;uij 47<)0 11. ('., and o( 
the toiub* diseuvered at Abydo* beloiiiinnt; to the kin^a 
of the fi net three dynasticj^ The gradual siibtitttution 
of fttoiie implrmetita and wea[MMis by tbt»eiif luetal, 
which first ajHieara in the eiiipK>> lueiit of cupl^er and 
afterward of bronze, and which ttHik place between 
4'VOO ami I«XfO U (_*.. is not eqiinleil anywherv ehe iu 
the wuHd. Heals and iiiiprfMiloiiH tlierefrom, vases— 
among which was one cuvereil with the uldrrtt mylb» 
]u»cical character* — tablet* and »cutptureil works pic- 
lunuK n»4*ti ao^I *"li*<al*' uf the time uf the Qr«t tl.te« 
dyiiaaties were exhibited. Tlieve retica iibow the bit' 
Kiiiuinini of tlie plastic art of tluit lime and ])rovctb« 
astonisliing fact thai Egyptian art in tlic reprraeniA- 
tion of Biiiiual 0114] bituinn life reaclH'd its liit:he>t du- 
veliipinnit some time iM-fore 44X)0 B. <'., and later d«- 
geiierated into u lueve tcheiiiatic repn'x'iitarloii of llfv. 
The relica «l»-o show the old klnirs triuinplilug over 
their U*^. receiving IIhi hrnuiige nf ciuiflve Kuips dtnli- 
cating public bulliHiitr- add wurk»>, filluitf In »wanipB, 
and i1m9 like. <*opr>er ket<te« coit^lituteil Ibe chief 
metal utensils nf the flmt three dynastieii. The pev^pte 
of hlHt<irlc times ap|H*Ar, from the^ relim, to have 
been very dtlTeiviil from the primeval Egy ptian race. 
Id the uphiion uf Prof. Petrie tlic development uf art, 
letter*, and civ|ll]tat)i>n in Kk'Vpt Is dilTerent from that 
of most other lands hi ^ fAf "> it la original and not 
borrowet). 

To follow the develo|nuenl of Egyptian art, mv* Pr«»- 
metheiis, from a lime in which the Itdmbiiaiir* of tli» 
Nile Valley ate the Hob of their aiiceT<tor« •from all 
a|»|>earj|iM'es because of religious imMives. fnr Ibe botira 
In the iihlesl loitilM are cli*anetl and carefnllv lieil in 
bundlc»i to that bli;her civilizaticHi which tlouri->lMtl 
in Egy(»t an eartv tMMH><fiOU B, t*.. u like waichmg 
Ibe unraveling ol a great drama. 



Mimea the birihplaee uf Alpboiisc l>aiidct. is going 
to erect a loouunieni the hiiuiortal aiti Imm- of " Tar- 
tarau " and is mining part of tb« money by bull flghta. 
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KI.KITKICAI. NOTKR 

-'Wh«n I vlHit«^l AiiHTK-a in ISM4,"«i(>l Mr. W. H. 
i>r*ff'i^. lit l>MHlMt). ill A riMN'iit aililr*rta. " thpro wm 
i>iily iMif fiiu-riiiifiital .•[••(•(ric r»il««y lln* «t work, In 
C'kmUiMl, i). Now liwrv at« amn mtiM o< Ua* w 
MriUMi Id OlaviilUMl atOM Ibatt to tha «feat(«( tte 
tfnitod Kln«dimL' 

Th» lotaUatirMi < f i Ir-olrii- Mglit in Ihn Va(t«au was 
i.N-^-iiiU i!ii.i.t;iirur.-(l, lu^ii >-v>ivhi-«r* i>r An miit»llAt>on of 

' it'io'i i:,Mip«. AconnltuH to • RcDt«r'a t*l«|pman. 

Ihf I'..;..' 1. r,><.riMdtlMt' 

li.-i.i-Hfi.rlli t 
eut-tuy of hgilL' 



' paool* wlli M> hMnr M aU* 
tCVMau iPttta%itac the 



Bxparimenti are almilt to he- nijul 
sVHfurn of wtr-'l***s ti*l*»jrmphy airi-.t! 

111 t " I'l l! Kfitc'-o imhI Mi'K^ui- 
tritrH-(-hr-.'' li> r Ati;.-iHV-r hiiar« th.it 



rt'*i.f(ll till 

nervict. u. 



a r»>;uuir \ 

ll. I ... , !. -I 



' with lUlMOi^ 

till- Strait* of 
I. fh<- Kirk 

if lilI'M! ur<' »tllT 



BliH:lrlc.*lly tlriv*!! . 1 u, . 1 1 pumiiti nrr to ilwnj 
iliiriti^llir' (>4.<niiiic HI Krni and Talarc Oiuiltici, 

rnliftiroiii. Hiiys TtM- F.iu'iiH'i'niii^ Uncord. In tlwi Int- 
tpr coutjty tl-.t*' NfniiiLt Wliitii<<y I*ow<>r Oklnnany. of Vi- 
-..l.ft- mil 11 [Miii.r on th^i KawMth Rlv«r, irh#»r*i 
ilin-t' Wi'sr in*:lionfir K-'H'^fjitor* of fiOo hor»« |>ow<ir i*«ch 
Hill |iri.ijiu-.i i-iirr.'iii for n»*e at WH-'h n*»HP tivo t'>wn« 
•^iiiii- ih^r.-iii ■.■ ^%|^ift. tk» wifll a.1 for Iictilmtr .^mi powLT 
[n^rl"'--'^. St-iini plaiitH have Ijftu uhihI "Uoc'fMfulls 
at irriKuliuK wvlla (or a uitmber at yeara. wtd it waa 
tbiillKtwMilir " 



Aooordlag to thi' Iii fn-'rif' FVctri^^l]l■, th*- Paris, l.\ 
onn and Mp*lit*>rriiiii'i\.i K^»il',s;\y lloiii[iftiiy l>4 mImiih to 
cxMi»ti'ti<it an irtt-L'trli^ rnktwav from Saint-Uvrvud-li^' 
Haina U> ('ImiiioiiU. al tliv r<ut of Muiii Blaiw. It will 
be a lurtrr leiiifi^ line. int4-n(l»-<l tnjtli fur paaiwusvni and 
l^mdH. The I'urrtMiI will bw i-*uLI««t<<d ffxiiu a *id«f mil, 
and II rack and pinion will be etuplojred whvrv tlM* era 
ciw-nt i?t Fteep. Ttr** rirer .\rfe will fliriii«l] the nrcin 

luiry rtierjry. fuirtlr from the kLuIioii ulmidx acting ml 
ChiVlilf* and iMftly from tlirec other pMN' 
which nrp to tx* built. Thr liiiv in aboot ll^f i 
lonK and nniaapii thn Arvn Mivural tinim. 

Ilia alactric llj;htliiK apparatui* ui*4hI In tha pUoC at 
Hnluwavo wan iiliipp<^l (n«o Sow Vork. and carritnl by 
rail to Mafekini; and in bullock carta to Kulawayo. 
During the tranvit the Matabele war bmkc out, and 
all tha •null wire which bad bwn daliranid waa ailzxd 
by tti« Balawaro anihoriliH Md and for powder 
■uliwa In the approiwhn to tha town. Th* afain ln>n- 
iMon whil* in ilw bollock auto w«t» eapinrad by thi> 
UatalMlMiativM. aad ««*• mMp«od«d fron th«'lr neckv 
ThiiL Myi Tlw BlMtrioal RcTkew, of Maw York, lieemal' 
tal«d llM rsptiuieiDeDt of eomldccable iiiat««lal, ami 
two year* w«ra oooiiplcd Id erccUng the plant. 



MIS'KLI.ASKOim .N0TK8. 

In bit trnntine on lu ItrtHHlin;; and mimJntr Itl man 
('* Inmcht lind Vermiwhnrit' l»i'im Mi-mehen.' 

l>r. Albert RnlMn.^yr briinrs nr.ii-li --rilililion to 
bear npctn an oM probliMii. thi* rt-Kpi-r-iLM' roie-' of in- 

breedlnir and crnruilnd. rim., m lir.-e.|llnj l» lii-re>-iiry 
to flx and ^QtKibki a ra4M*, tmr wio-n .t N rrnli..tbce<]. or 
If the ttiati^rlal Li« piior. ih^r*^ is cinntiiiuiil n»k of weak 
ueaa. lufcrtllily. and drvrneration Hut it u thmuch 
lU'breediikx that a natiofial character In trvolr^d, ami 
the protdriii u( national euKcnica In to wat''l'i for thv 
eriiiia when crwtiiinc becolu« nceewary to oi»vlntfi ije- 
■vnaracy. Thu» in hiBt*>i^* there have beeti iukI i:iii»t 
be altumatint; periods of dominant in-breeilini; and 
dominant erriM bre«Nlinft. In America, the author 
tndicHt4*«> a n*w racp in heinir foriiinl by ctiinplex cruaa 
brf^lnit. a new riww which will Iwwl inankiml to new 
idcitlv in *pit.» of th* riwtlonary doctrina " .\inrTica 
for tlw Atuerican*. " And b«hin<l t h»» iwophecy— which 
i.H utw iiy^ ratlier jfratuitouB — tber* li no i«uiiill anionnt 
of Kiliil iLti[liru(Hiloi^ieal luraaureuient .«iii) ^tntit.tio>< 

la order to (;nan1 airainKt acetdental tireakaKe of 
gliua in nn i>riiliuiry nii:H<r\^ lamj-, Mr, Max Rapnael. 
of Bre*liiu, Silff-la. Iiaj* ooiivtrui'tr-i ncylindcr of noabia 
pUtefi of nsl.-Ji.. ' -M-h of u til.'h li/iv.- th^'ir verticjll <^l{e« 

uin-. .r.,! ■ I form IK wciirt- j;>iiit The HnMillcr 

o- rh,- , ;i n. I^ li,i-lc~e.l »ll!ilii liie liireur, and 

tlmn lt^aVl-« u »innll akniiuJi\r air >-|iui'h of hIioiiT tj of an 
inch wiile betwerii. The two \tTrirfll jomtw t-oiiiride 
5o lu to ir.Ierocpl lu little light an t^?«■^ilJle. althouk'b 
this may be a tli-><iidvanta{;e an refwda Htrength of 
eonntnictlon. Tin- two cylindemiire kept in potition, 
top and bottoni, h> ht^inj; inserted into twobraM rtniti', 
havms annniar rintK, theivdceii of which ar« tnnied 
tow unl o4M» another. Tlw ffmovcn thto. forno-d t-rinlwin 
9otiie r«id l«ad cements In wnl«h the »t]|{>>'. of rhi> iitira 
cvtii)d»ra are «iiilie^lded. thUH InBurtnjc air tl^rbtnm. 
When thmi (uruic^, the double cylinder Im let into th« 
lamp cage to replace the u»iial trylinder of elaaa. 
IJglitneaa ta one of the advablatree claimed for tbu ar. 
raneeraent. and leaa liability- to bre«kaj;e. which. In the 
ciuw of irlaM lamps, is a Mtrioni matter in the preaenee 
of innaiiiniable fpui and coaldntt. For. even if the 
ont«r cylinder should t>y any cltancr be fractured hy a 
lUKKik. thi* inner one wonUI,' in all probability, rt>ii»alik 
litlaet. It mitst Iw allowed that thnu> advanta«ce« are 
not gained without a (light dinilnntlon of lluht aa 
ooiupaml Willi rIom. (or mica I* not (|Uite ao traua- 
Itanat; but tbn obJeetUm »UI not waigh wrtouah 



u a moat lugmion* iiwtm- 
nmil tor Mw nu a a nrwuant of hj a|»iil« <i| troa. It 
flonlitoaf a bofiMhap aDagnat adaotod to bo tumod 
alMmlavniioalaxk bjr a hiindl* and gmrtng. Tlwro 
b alio a diHoatoly piirot«d axia earnrUw at lis top a 
Mpport for holding a eyiindar o( paiMMa rlngaol tho 
metal to b« tostod aixl th* lodot whieb ptamofar tba 
•eal«L On the lower part ot the varthMI flMtflt (ba 
apparatus la a bellcwl aprlng. Wbeo tba haadla It 
tonad aad Ih* nMcnet apui loiiod. there Ea a torn- 
annnitln: taodcNMr tor tha boadla of rinin to turn in 
tba lama dttMtioD. Read Ingi are taken by swioginic 
the mngnet through t>i>e ci^mplete rerolution alpw^ or 
rapidly. 



TIM atra^ RaUway Jonaal haa, la Ita FebraafTi 
ber, a aaefnl table of MaNt railway atailitlc* for tba 
United State* ami Canada tor tbo year ending Dceam- 
ber Rl, IHiiH Thuw we aeo that at that date there war* 
UlBTS tuileaof eleMrle line* in oae. nn iiiomue of altnnat 
SLWM) uiilea ou the urerkiui year. The uumbar of nolor 
can bad increaaad during the aamo tlu» from V.CW to 
Mltn. It IB iBlMeallng to note nadar tha aolanuia ot 
■ ■ eabk ranwaya," aho inelndad in tho tabtalk Ibat there 
U a deereaea h> tha nileege horn M in M>} to MD Bllai 
In imi. Thabona railwaya abow aifM ■ laiaii naf 
ooataMdtaraaMk AtthaeDdofUMtbelalalSiiMiM 
Id ai^ltal itoak aad f andad debta al tlMwitoaaMMat 



at of The Wmtwil 
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how iiiaoy loil... in 
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ot 



il 
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IH lUIIH 
CJltl Iw 



I'en 

li*-eii run with 
riiH imtniiiieiil iiointa 
■ riiiiik' to tile tuSrail log i it 



tridha «tlUaaaltana«n< "It h grntilylng to i 
that Aaerieaa elaetitail manatacturer* have hNtcned 
the idgnlfloaiKe of our li>dn*trla) opportonlty, and II 
may bia aammed that the MWHlKloiia of eiport trade 
are now b«lne utitdlml by every inaunfaeturer who 
in OMifronteil by the problem of Qiiding ruiw out' 
letti fur Ills iinnluctiuuH. This fact is illustrated by 
olllcinl 6tatiHikc<(. which show tlie m|>id expansion in 
our eX|K*rt trade in electrical machinery. .\c<iordlng 
to tlie*e flgures, the cxiKirts in this line in IW7 were 
rnliii>d at f917,4dS, while d urine tlie year just paMied 
the exports ntaehad tike ralue <rf tti, ri2:i.t>44, a net irain 
of tl.iui».i»l In twaire awntha. " It le to be noted. Ukk 
that i.-k|ihoi»««.ialagt ap ha.aaidiflitliari i li ialrla alanBlp- 
ment " are givea a w ya fM a alMiMalloa liitliagnf«ta» 
inent rep«irtJ*, 

A 9w9dt»h luV'TiIor ha.i patjiii^cd JH-u .vlihtion to tlw 
li>r. i-y wh-i'ii iu rviwliji^* :niiy tie illn-.-tly kIiowu ill 
tltoi'liurt nyim oroonning toM .T ihily II lirief ilnacrip. 

tioi. of I t:i- apparatus is h*re iri vhu it mny i>e miif.1 ttiat 
the iu>triiiui>nt iM cuinijerti-l li> iijeaiii uf an electric 
ci\tiUt to a contact iiiei-*iHtil-iii triviuK a suitable number 
of I'oiitucri* per luite to It... [.^ir: of the instrument that 
iM.itit* out tliM di-tmii ' ■ on ;\ iluil irraduate.!! in uiile*. 

rill" I'OlltlU't IMe- I ulli IHiii .r:i|, h,- .\!1.ic1hmI lo HI. iintl 

nary tnlTrnil lo:.', ■■i-i I .ri n.o:i.:i!i thereby. .\i^iril- 
iilir t«> tile itiveiiiiijti. IL m.vrk o. :i.lo;e i-«t th.' «ii|o of a 
eilfil hour, Ulel 111 ine niiiUll- '^f tlle tapo o«ch 



erad. 

The report of tbc New York Stut^' Inmrnr.re Com- 
ralwloner shows thftt o( m.' tVe itinl llr.- luj^Tiue In- 
surance conipaol** of ihi* eoiijitry iwiii foretirii Bre lli- 
Miraiiee coitiuanie* of other countriea. L'riited State* 
liranrlir". iloiliit bu»liie«e in New York mi I>ec«iutier 
31. recwived t»,130,8W more than tliey disburwMl, 
and 4> cotupaniev disburwHl $l,4.y' ''J'.' more than 
they rrVN-ired. Th* disbumeuienu were $i;t'J iUi",!!?"*. 
which was (Uti-WIIBW luure than iti l-li.'. Tli- IH'i 
flr*. fire niurille. ami Iliarilie lii^iiriilii-.- eoiii|ia;ii. . ,,1 
thecJofc-^of Itie year w.-r.- eovenoif flU'JP --'.l- 4 '^ i-f 
risks III for.-e I) ififi^: tile Sfiar tJwee ettuitiAsiii:v ^-uli 
iliee^.-e|,- r ■!(- s.-wvork inutualM ih , f.,r |1ki, 
anO.Si'J ti ^-ro... i-r ii'-i. undertook lo carry t.'n.t,-,;, 

H17.4.Vf of rifcki. rtli HVerjii,.* prvillillMl of (I for every 
IllHI iiiM.rwJ. By th»w> c«iii.;>,iiil"- »i:i7, U'l.??? »iii. re 
c»-ive<l in premiuui!^ fMXttT.TilHi wui. (wid for Inr-e". 
♦^"i J, 2i?-'i. 1 1(1 (or expenses, aJid ^MS^T-^L' for <lividetuis. 
The tire premiums received last year tA j,>int ►lock flr«» 
cotiipaiiioii o( New York and other States ajiii cnan- 
trisa and by the iiintimk of New Y'ork and other Htatm 
were |l«>lll4,nai : t!r.. lou<-< pitid. flD.im.lNIt ; lire Icwera 
Incurred, $ll,!lia,77ii. Tli" eetiinated amount of ex- 
pense (or the transactlo4i of this buaiiietts is f6.iS:90.5,'l^,*. 
whieh. if added to the incurred Irjceea, tuakee a totnl 
of 917,9il3va00, kbowinic. as eoiu|iamI with the prettii 
uu receipts, an ap[mrent net extvi^i^ nf fire premiunis 
rveelved orer lire Iowm-s iiieurreil anil estimateil ex- 
peneea of ll.tr^.SH^. The iinioiiiit of fire n«k. written 
In '.W7 was |i3,«sM,4ll,IUi ; in IXA, i.lil, j:)ij,m(«, an in 
crejwM' of 93U4,8]%9QB^ The Hiiioiuit ot m^rin* and in- 
land r:>kii writlaa In Ihiit wjm trior. 1 1 >- ur>4 -. in Itan, 
$.hK>.i':iI.4s:;. an increaae of ^:-j,n j,,'-,^ - Hradfiire«t'tf. 

This Uld*. taken from a Hrili.li eonnular report, re 
latea to the world's prcxluction of coffee and tlw priee 
~" * tor tha qaantiiy nam«d at Uana^ ranaa, 
Mbaf thaiNtllMlaaat forth: 

VkODVcnnK OK coirrnit 
, iiiw>>i><ciKik»ilsnL) 



Oiaoi BMii 

1874 -7S a,84»,(H» 

IB74-78. .... ll.NW DIM 

t(C« r? :i.ai4,tioo 

1HT7 7!t .■( 4!i«.'JU) 

, . , . 4 711* 

lltTMKI !I,I7S,IW0 

IWO-81 5.1183,000 

1881-83 S,5«i,l»0 

mt-«s «,7ii.otn 

IBSa-M .VIM«,DOO 

imAM... C'.'ii.iwii 

ia8&-8« ft.(iiU^uw 

1WM-H7 cm.ooa 

1*17-88 s,im,Me 

im-m CTiBiOW 

188IMI0 .... 4,»l,a00 

iiNio-81 . .. i^on 

MUl-M T,n«;oiw 

... «,IM.M 

... imjm 

SffiSS 

isM-«t.::... 8.im.m 

1HU7-W . , .11.1111.000 



t^ntrw. 

4.t!aa.40o 
s,c79,axi 

4,ri-.n.ii<» 

4,I)IT.M)0 
t.Xl.COO 
«.4 13,040 

4,K»,0<» 

ii,M»,tjai 

4.71I.I»)0 

«,Mc.oao 

4. mow 
4.071,000 
3.868,100 



7,18.1,000 
7.Hl-l,000 
7..^1«,(I00 
CI,»l)t,(IOO 

8,iH:i,(KKi 

»l,71fl,lKKI 

10, W1,«KI 

11, (»IU.WIO 
*. 797,01)0 

11,440,000 
»,4«l,000 

io,aii,ooo 
?.«n,ooo 
i«.Ml,«i» 



«iMlijlll» 
1,K!I,«» 

4.000.000 



MtWMNO 

»;«l*jlMO 

1V7|0.IX» 



rvgiaiet^ tlie iiilieii jier hour, and givea, if dc 
•Igml OB «> oleatHa ball vfaaa aaatlalii dtalw 
baaa tnvalad.-akippto« Varid. 



■imd. a men, 101; Ught red, 10 d ark yellow, SO; bluikM; 



" Til* HxfaUD([ nf a nw>ni," wyA The Ph«ru)4u^utiCHl 
Erik " df]M'tid». t<> Il lartcf- rxtfint. ti|H:iii t)ii> n*\ur mid 
the iimNtIiiI i-t rill' waHh: lu oChar wnnK iiimii Itie 
(>«>iTrnta4C0 i^'f c Ilnctf tl by tlitfiii K^^enl rxptM-i- 

nwiilD hftri> Hhown th* prttjjortlon nf lUrlii rfflrvl«Ml l« 
Imj In iiftrr^ntAttM m folkiw* : BUck velvrl. " 4 ; black 
rioth, I 'i , tiUrk painr, 4 -5: U«rk blut'. C ; dark 



liquid DiiinffrcUnl. \Vh«t u orUin*rily nti'Mrit tn n 
tllninCtf-rAJit r-ir u<r n^HMil tlw tio-iuo u a tlt^tdi •rifiiic 
«iiIiM'|itf i'M|i|H riL«, on n«cnunt «»/ It* rtif iptif^, u 
iinjt«t Ifvi)iiKi.r!y ^i^.t mii^t iHfftlivi-nt Ir. IsjmijofMj,^ 
cial r«i>tin( .1 t i ,. : ii n n . i ,■ i .-n i ,.>*> 'pi,,. fault f.iim,! 
with il !», Ml.!.- ii 1 1- 1 - : 1 1. e- - 1 t-r >-f.^iriH i:n*l|{tii.i 
ditHHlloraCi'Mi" wfitTf^ff il IH U'*-il. Ther tux Im 

ti'rfere mith it*i UM-ruhi^w in fttHtileft, oiilhuiUM, ilra.'!,. 
mtc, bat i» tin obkH-'(loiiiibl« fmlure. SnlUof hJiimintl 
#»|>*yin!!y Ihc ■titpbat**, Mivwitr Iht' pur|)o«i« iwtfvr \<^r 
nlKiut the houw. but arr, of mtintp, *(.niii?ii)ct| 
ui'ir*' r<>«ittv. A Ktrongr Mihitinii of chlnrliU nf zltjr, pm. 
iMtrrtl by i;1li(M>]v)nr »orH|i i\ne, nr t\nc ottdi*, (o Mri]r«. 
lion Id lUurlalM acid, ^ of much ervntt* r uitritiur v&lw 
mt a diRiiifeclaut, aud uii thv wliiTr in prohnblf thf tt^t 
thln^ to mHJiiiiuPiiU. Thi* only (dijtfrlion tu it I* ih&t 
it ift |K>i»oivtiiiH, aud it B}ii>ulii iirvrr be i»uld with'.aal « 
poiiM»n label. Aiuane the <li*iiifc«rtaiit« vaul to t>«««p»> 
pially lUMfiil in drnttofiug foal odm ia thyinol, wliMi 
maf to ml vwivfolntlr md IB fmflf Mtla*- 
hoh» «Dlatlini» to b« «mplo]r*il wicli m wpn^ r~ 
tu. 

BflNW a DilMilirTiir ;>|»<*i«. r<>riiinl;«M; 

HOI -KHitLLi UlslKKBCTAJIT. 

Iron *-n[|l1intt' .a«.*4««.af*aa 8c 

Atikiiiomiiiu rhl'iridi; ..... a**. 1 

Oomt*<v« ftubUiuat* li 

Diaaalri!* the Iron iitil|ibat« lit S4 oanc^e* '*^f water an| 
the cornieiivr vubhiDitt** in tli<* nicohul. Mil IxiCbMlo- 
tioua, aiM ihr annuonium cblnridt* anil •'ii'nii^h mutr 
tPMmMoaiwiw. Mix with tH|uat partii of walcr^wd 
WtWAdlftefcetoat. 

■BUmOM or VOUA CHbOaiDBS. 

flkilflOdfti aaaaaaaataa a a* •■• a alt ** 

- - - M 4fc 

«*»t»aaaaa aaaaaaaaaaaa ■ 

ChloHdaxliM I 

Uiirl*(i> a«[d. eammrrrlal. q. u. 

Waller, qiiaiitity ■ndldttQt tuinake.. 1 KaJltat. 

j>fi(M>|v^ (he alnin In *^ (jftiln>n of l>nfhn(f wAter, tbm 
add tli« sat bwIa, which a iirt^iiutntf i4 Alauih 

nuiu hydrate. MurlalN- iw nl t» th> n mhletl ii.»uflleiRit 

auacitity to <liMN>lve thin prtM-iiurtilr*, l li^rvby fixtninr 
laminum chUmde. The otbtr Mti[t« ur'* th«u ilinnJvt^i 
In tho mnundfir of the wnlt-r aiii] iidjed to thr flnt 
itotntlon. Th« ulrantaffm cluinwH] fur thin impamtiun 
an* ehpapiMw. (*AM*of nrf}Miratinii. mlnrlcwi, hod iKiimo- 
ou«4 and it« adaptability fnr gv^itornl nae. lt» frrMlooi 
Iron IroQ, Id Ui» ditinlaction of dotbias, hm import' 
finR Inomub tbalKwUlBoi taSm Um taWt 
Id ADy wfty. 

Mtjrtn I>RODOB49IT POlB IMIW CEXMBTB. 

Kfrrir clil-inje •a4*«».*«*a.. 4 |iai1a. 

7AtlC. chH>rnie. . ....4,.aa*,*««aaa...5 " 

AluiuiDQiii rhiondp. a S ** 

Cftlriiiti) rhlorld4i ••a*** 4 " 

Maii«ran4tiw Hilnrld** 2 

Water, MifllrMDt to make .uu " 

l>iiiM>lvi*. nnd add c<>«A«h icHUon 10 lerains thyraoin 
"iiiirf oil of rtmeiiMiry. (trevloufly dlMK>lr«^l Im' 
|Mrt^ of alcuhol. and tlUer. 

1 J UaiaCOl . . . . a... ,.,a..aaaa,aaaia» 00 grVMOMft 

KofAlyptoJ * 41 

M«fnth04.,„.w ,...aw.*w» a. It 

CarhoUOMM * " 

Thynwl ,a !• 

til] i-love 5 

Aloilir^L 1) ..- l.(MN) 

Tu l>« sprayed &IxmiC vltli w«t«r.— PhanuaMUiinI 



{It Borax looAeeanr. 

Pntajaiiuio chloTftU 1 " 

(tlviwiii ... 4 fluid oaMH. 

A^>hol 3 

Ko« water ... .10 " 

UiX the bonii aiid chlorate of iHitawluiu with tlir 
|ljrcorln aad xtme water ; when an tuurh n» {xiultilo m 
Ar9d of the »altji, add thealouhol &nd filter. \>it*^ 
Apply with a auft itpon(r<> nrvrraJ tiuie* a Jhv- 

(|| CoTTOfcive Nubliiunte. . . , , 10 ^:r.^ln^ 

Bplrit of cAutphor — . - . . 4 tiuMl dracbnu. 

Hpirltof Uveod«r 4 ** 

Ruve water. ....... .... 6 Uuid OUMk 

Water 10 " 

Pinmlre (he isierearip ohlofide in Uw npiriUattdtiM 
(he fiamn to tbtt wat«nt. l>irwtloQ* t A|yplyatataU 
and WMh off in tha niorninc ; aft«r a f^w HpplialtfSMi 
rouKhDiM of tlw •pidonnifl li prodno^d. wtiiob |NP> 
off. ftnd th» iikin anonld be anointed wl(h poarcpw 
ercaua ulhtiuehl.— Meyer Hr(»lher» Onuirvlft- 

ZtobrlcaBt lor OUm Stt^pp«>n •ud Btop Coclu -K. C. 
PbUlipB reporU ulouru. Aw. Chrui. ljcNx> tluU brflow 
tb« fo)lowkw*0MAI«brlaM» C«rclMi«to|iiian,^; 

Pni» ralpbfr TO pfeito 

Yellow wax ao 

The rubber nhuald be pnre and fre*h. < 'I I rjM -r ' f 
•cTafw of wx^rti-*!!!! fnbiiiL*. wbfther M«l■^ > r rini. 
not amwrt il» wrli, nnd iijiiy cutiM' tin? rnjxh.n' I"' 
come innff it Ifn* tfrniuiiiir it:i'l (■runi'.ir "Ah'-ri a»f3 
Atop rorkii. Thr rubtM-r m Uitt hcaCL'tl iu h wirrn^i 
TftMel until ttiomuflhly (iwtltml, an*! Ihc^t tli* 
should tM» a^hlMl. Tlift hot initttire in well Mim*l 
Thl* liibrieAnt Im very *»-rvli>y*lib», protM?t« •?op otcks 
frtiin i>t)i_'klh|C. ortiit wh»*it ii'*t>d for ronmutrat^ 
tioMB of c-atixtlo nlktdlt^. nrnl Ih fiuitf imniilnpent in tin" 
biyerv Cah* vhoutd bf tiiken not to i!>coirh the Bilxtun* 
iu lt« prvpariilHJii. Slnnm nlknlies tend lu tine I" 
loom* n and eiuul^jfy nil lubrieantn. ninl the stop raj^^* 
nbuuUl ocea-tioiiiilly \w rleaiied an<l reooateu. Tliy 
uaixturr nUtve lurntinnexi uijiy be readlhr r hhivmI 
from {nart* of kIuak Ai)|tAratiii> which are Uiffli^uic >il <' 
o«w for ckwninn by th* nw of • link M^^f^ 

ifJW-aiSw^K^*^^*'*'*^ 



uiyi 



i^uu Ly GoOgl 



Apru. 16. 1899. 
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TUM 9UOOR9TiOm PROV UNITBD. 

8TATB8 

OaiUd nutm Tnul* te WmI AfrtoL-Anui? CUbhU 
TriM mmU (lom Stem Lmnm. of JMiiNtnr 

Mf MMk ofliilM «r IMan t» MttiflMftf«l iiw to lb* 
United sSto ftwn vhUb Hm Mtowiag toPomutlon h 
tok^n : 

Wwt Afrina prewiiU an exprllnit fl*Nt for the 9St«<i- 
•lob of Aiurrirjin trailn. Mr-n wilUuK to K'^f iiurwinal 
aUvnlson to thm dhmntiAM W|Hlrviuvnt« of tlit* oua»t 
arvMfwdnl. Tr»r)lfi|i h«r« In QOt «iaetly likw tnuliiic 
III AionricA. Ttw HrUish. Cootiiwnt&J. nud isolive 
flrnw htr* m^bt b« loiluoed to deal iDor« iu Auwricjui 
|troilae« umI iuM)uf*et«r«ra. aawl iu ihb way beu^Ac 
woald aeertie toour eiportisn ; but it wwukl be uiucti 
mora prollt«bl« to Mtablitb Awariawi Ann* on tb« 
teut Mimble of maintAintar » wpply wlMml* to tbe 
ffTMt denuuid for UoMod BtateigoiMk mittliooo 
Aweriflan Brn In tbii dty Uwt to» dOM ■iBiMint Mr 
vioe in tiw pM*. Mfed to It Is dM tiM mdtt oTIiivliig 
ertiAtcHl ib« pTHMit dOTund; bnt tta* mrlinf li m 
torvD tbMtlior* » flood MMutaff for albcri. Amari^ 
miiRooaiaKliidHMiiMlftllAloagtlMmM. "nwro la 
«KIOwlncnilllAtl0ll0tt]l0BMa«raUMof atmium 
mitt betwoeo tto DaUmI $tat» ond tho want con**. 
TiM adfialigiM MT tautttf would raaUso throuitb 
nok AnMUmifeor onMlnwufaOtlon ean bo wNHi at onoe, 
wlwD It b DOlod tbol MOMD of promiomt native nwr- 
flhuto vMt Bttrom annually, makinf trad* allianoM. 
ThaM l> a domand for an oittMloQ of oounioroe with 
tho Dntud 8totM,aad tbk wmiid faa noit aflteCftvafy 
pvonotad. I ttatoktbr tb» MtoUUuMBt of 4 llaa of 
•trainarv. 

BMap-Workioit Machlnvry In Naw Zaaland^ln raply 
to lOBtruettuu:- iliriM-iitj^ lur to r(f[tort rrgardin^ a 
bouua. or prize, offtiPMi by the \*iw Zwilajul jtovflrn- 
iil«*Qt far mn tmpmvmi Ptkonuiutu UtriMK iii.'b'^hhiH r-ir 
the natirn flax of thia ftiontry. I b«f. aayt* UuIIt-'I 
tSiatM (VmanI DlllluehAin. of AiioklftnJ. Ui VtatH that 
Ihla loaitAr Imu be^n ttK^miiKlily liivt*(itltratt!Hl by me, 
aiid Aevt^ral li^tt^n* have be^ii writtrii to (mrtim in lh« 
ITnit^i SUitea wliu havt^ ii^keij for infuriuatiou. I am 
told that thr titut^ tiaa latitrtHi during; which tba boooa 
for improved iuarljiiH*ry lor workint; h«inp wna olTarMi, 
bot lacMuioOlcially) I am iufonned that any ona aM« 
to faroixb a really aaciafactury macliina or method 
for dr«ann|( flax could r»ry inK«ly niaka aarh CtTiua 
with th« »w ^raLani) |tor4TmiiMtnt na woold l«ad to hla 
re««ivUkff an oquirnUnt of thr hniiuaorlgloaUr offered. 

I doDOtlhmk It will bA worth while to atteiBpt bu 
lay dowii New Zealaod h^iiip in a raw etato in any 
Aiuerieao dty, beeaase I b«liev«> it takee about a«v«n 
tons of the raw aiaterlal to make (Hm! ton of tba dtwwd; 
and, tbmfare, uoleu the article eovld ba d«dt with 
Iwrai, I thtok tlief* would bo poor proepret* at VnM* 
tiwapatfada. 

UiMliir date of Normbrr I, UM^ tbt OmrtONfiit of 
Aurtaaltart for Vow Zeoland iMwd* aotiat (Kow Ml 
forftbooasof Sl,130 <fllM)tor anaohlMor prooeM 
for diMitoB Naw jfoalaad hamp (FbomtaB tenai) 
wbiehelMOid htan kapronMawti 




found to iuat«rb 
prove thi* pmduc 
ftbar. AUapplicattonii 
ter for AKrimltura. Wellinatoo. to rvach him not later 
ttotn Di^'iiiber :it. 1W7. They wn* to b«* aceotupanied 
bf n <k>«cription, partlcnilariy atatii^r improrementa on 
pmwnt luarhtnaa or prooeMM, and ano tha float at 
which tlw luaehineor prooem could b» anpplUNi; thij> 
maohiue or t>rocpMi waa to be aobmltt^td to«XAmln«- 
t»on, at biii^li time an^i plac^ ft" tb« |f<^ivt^miu<ent tuuclit 
diraot^ toil LiKiiiii(tt««e of thre*? or luor* eiiMTtt*. Tbt* 
cxmC of briii^ing^ the iuaehlu« or H|ip]ianm* to the 
iphinnd from withiu the oulouy. Mipplviiu; th« neoe* 
mry ahaftiitiCi loutive power, and butl(iiiiK«>. vroa u* bti 
defray^ by the govemnMrnt ; and. if any nubrhine waa 
aeiit from twyoiul the colony, and waa awcu-drvl Uw 
buutlA or part thereof, the coat of brinsintc tho »aiiko 
WRi* fo b* Ix^riii* byfh* *rorerniiiont. The fH)niiiiitti^> 
w,A5^ t'» -^m^^iily H tiii^i'U'iit ocpjul qnantityof tcrt^ii 
hi-mp ti' f.u-'ti iMncMrtf iiroc*ia km a t<r*t ; alii. tj> 
tjiki' i'-il'i cnntti tfTrtiiuii tliH itm* o<*opl»«1 lii the oiM-ra- 
tt^.n, t tjf o»t rtf UlK>r. nud thne n«ialr*'d aft»^ the fllwr 
hiitl left tilt' miiL'hiiiL' or proc«M« b«?fon? it waa ready for 
liiilirirf, till' p'Tcciit-i*.'" r>f ilrv*«i'd fiber or low prtMluml 

saiu*', Ml'' "''"-I 'j' t ' I' "1 ' I' M ', tuid iUl' siiuphcUy i\u-\ 
diinihiMry of tlm work;[i^' :>-ir('». Ua efisuplt-'li'-ij *>f itm 
lejft, llii- ^-nitiiiiitt*^* wii* to farnUh a report tn thi' 
inini*ii«T, fir. 

Tb« boiu:.- - No J' ->f ti'^i i$1.2l7t wim olTin-d for a 
pri^eaa of miliitiiu th^^ WiiMt*- prodncta of the heiup. 

Up to tilt* lin e, tiu m.M'Uitse or prooeB* Iihm bevu 
found which, in iha i)p:niuu of the coruiiiitt«e, a««ma 
to comply with the rrtiuiretuctita. 

Uaitad Stataa Wagona and AxrioaHixral Maohfnaa la 
Oermany — It \» beviind doubt that American i1(>aJi'ri!i In 
ai^icuUuml iii][>ir«iQenta and watcrmn of all kiiuls ooiiM. 
with prutKrr efT-irt And uiiderstajvilniir fd etlMtitiff o^ndi- 
tMinH. iiave far lunrc liu'<in**ii In thin *ect(tiii of the lift- 
loan empire thiin ttl prt^nt. True, our prea**!!! trade 
witli thia country nn* iiif-nriBidi-rabtt* : IxH it ittiiiy ooti 
viction, nay* ['nltr'.l Stut*- t'l-n-n; Ii .-d. ri-'h. of uaf^lc 
bun;, that in niuny jn^truiri -li-- V iic-i iiu kdimIs afll 
Iheiuwtvea, In »jjitr of tt.t Aiiiiirujn- inrnMiiint an*l 
luanufarturer, 

Tiie province of Sjitnny, of whii'h MafT'h'biir*: u tjn' 
eJipilnI ivml cuvr furuiJ oin- of tiw iimmc (;n[»4.rf.vit 
an '- ■ f ,i-:rw ihnml .li*:rit-|.>* 4>f rh.-- U.'tih;*:! fNi- 

pi'.-, :iu-] ' h.T- r r.- :aT r,!'. n Hpl.'iuli.J 11k1,J f-.r the A - 

rlc-iin uiiui ifit ' r,-.-- i-t a^Tk-iilriifiil iiiipl-iii-iiT- H it 
the I'li.i ^ - I'i i] tu<*r (>y tilt' litTiiifiu imiM^rttT" iti 
introti 11 1 1 ^' Vii rira:! iuiiL*UiuL*ry of tlii^ klu-il i? tli-ir 
etitry t tu- • Ti^rtuan cruKtoiu iioux*. It is not KtMit-riiliv 
kDovrn that there are no oationaJ ndmiiiiatralive 'inyr- 
for the Oerinan cnatoin hooaea, but that each atati- « -r 

Kroviuce i« govern«d by lawa of ita own ; and it niinht 
t* well for American nMini] fart nren and wpoftaw to 
always make aure of their tfronnd In tUi ia rp a rt > bo- 
for« undertakitii; to tiiako «htpm**ait«, 

A tiennan li]i|x>rlfr oT it;:r-l:-nUnnit unw'l'iiK'ry In 
ltfat(<l>->'baric iiifnniiM nif Hint [!•■ Ini.- itll ll:tl^^li'lf^ -iiip- 
t>»nl to him kt^(>*'k"i!! 'l-kwn mi'l r r.-if**!), ,iml tlK'n Itnsi 
the dlfT'Tfo: imris ].n' !o::'-rtHT li^r^. When Ainrri- 
eaii m<»*»>r« .-ii.i r. -i}>-t* are 9Upplif>.l with uu rxtra 
knifoft this U not chuatflod aa a part of the machine 



ar ihm enaiotn booao, but b attbjwlml to an 
icfa rati- nf dntv- the "entlary rat*,* flinet It IB a 
pw^i of 11 iiiitt'hirji* which I'unabte ehloflir irf eut Iron* It 
abouit] prop«-rly pay only 3 marks (7l*« evnta) |iar 100 

kiloti^annm-M i^AJ 4''i |inanda>. OwliiK to tha f^om of 
the An)i>rh-4ii) oil luilnt, horaernkea and other farmers' 
hi»r>l*Mii(*iitM are apt lobe •Otervd aa lat^ritiered irou- 
war*-." at th^' rut»^ of lO laarks (i3l.iM) per 1^n( kilovmni- 
luee. It w«Moiit> Hft«ra8r«atdeal of eipliuiiifloii. my 
iafofiuant ifll^ lue. tliat u» MOoeeded in havitii; rhb 
M>n of mach iiiery (KUtwl at 5 to 6 laarlia l$l. IU to $l.4Si 
iier UMI kilui^ramium. The ratoof dSbroit rettpenwith 
binding attacliuMuil rarieo III the different I'u^toiu 
hotuea. In auiur citiea, fl tnarha (7l*i i^ent?) per tW> 
kiIo«rrauimea mrn diMuanded; in ollieni, 5 inorkd ifl.ltfj 
per 100 kilagraiuiuni. I will add tkiat rrntea. Uixca. 
r^tc, prntActJnfi th** nuichinory am weighed with ttie 
anuie, and are iiut»>M*c to thf* *atikn duty. 

Ohnftiderahle tlifhciilty hi importing Aiii*'rican ina- 
ehliiery aiw> t'uc«juiit**rt'd, bAraiiM', m \ft, not i.uftt- 
cient attention has been leiven to the wante of the (i«>r- 
luaii umrkK. It absolutely nece-^nary that AniHri- 
can luanufacturerH should "tody th*' iu'<>I- r.f Mi^ 
|>le here, and llieu, I feel oonDdtHtl ^^\^^•y ■■*ill. iti iiioHt 
inataiict^, be abie to enter into co9ii(w(iiion wtUi 4'oti 
<•«'^:t^ iti F.iir^]>e. Not long ai^o I haw in a warebuunr 
a IjifK'i'^ ».rMi'k of loiila for gnnding fec^L r|Km clowr 
in»t(K'r;tiMii, I fonnii nil tlie Rijuihinea to be of Ktij^ 
IIhIi make, and rtli>'ii I ifi<ii:.r<-4 -nrha^tlicr or not Auicri 
can mills were tifin^' iinporixt, i^n object all hf>ariiri 
ed and du^tv in .% r-iti -t.' ruriit-f wjvi potiiit-.l nut 
to itir. «hiL'h I round •->> U' III! AiUHr.r'iiM f—H] indl. 
When I iw*k-^l whiU thin iiif-nijt. 1 ;i- Hiiti|i:> r-^M (hat 
"ihi- Ari.rririiii work i? uuah t'Mi|i^;|jt for tlii- t*>j-,Hl- 



Airn'nrtin fiinii w/i;,;;' irn iimi i 
tlml iiior-.' -■iti ii».iV4- !iii[fv ill tin 
lilu.-i- -iltMi.-lon W.T.- 1.-. 
pnvl.'i'l th.^ hli:hwuvs, the 



'h'-r vl■lli^■lt•^ iiiicfit fiKn 
iii;irk<-fi of I ii— iiiJiriV. rf 
nr Hi.iM.T, In optiT to 

s .l.'Miuri.i lliiit ttii* tin':* 



<tf wl«p.-K luiii'ii w i.i. r t .'i:ia thiiy ar« tn tlMi lluir.^i 
Htnt' - \i i-i i '^^in i;i;i;iijf.-(i*turen«. until now, hjtv ■ 

bhov^ti I ;ui*rtiiii »u<>li|er iblH fact I know «.i 

ail iii-f.-Mift? whtTt; a Ueriuuii ittjfKipr».r or».h>reil fmni .m 
Atoericau hou«e a few wa^nn itii tir<>.H<l wlit-i-lv -iirti 
aa the Inwsof thiaeountry rtH]!tirt<, hut tli*- n-plv >"-ni 
hiiu waft that If he wuuKi nriii-r it t hntinainl v» a^.'^irn. Mir 
Which of the tire» woulil hr- ma-li- il-" r-n'i-'-tfil nf 
cnurae. th<» onier wiui n-^ t civcn Thit p.iu l.iLnily hf 
call>*<l an ttiToclivj* way of iniriMiiueiu^ Ani«^ri<*.>ii ^ xxls. 
F«>r H*riiiJ«ny and for mrj*t eountru-n of Kuroj*- -lii^ 
wheel* of cart>. hU|fiete«. and oth<tr liicht vohii*!** '-Iionl.! 
be tnnii "J to i(ii.-hf»t wlih*. whilf) the tinn of tmia 
wa^ifiiN and trucks ohoidd \tv from •'{ to 4 IncheH in 
width. 

Ill »hippinK wa^^utiEi of all kluJit. it utUHt be borne in 
mind that everj- vehicle which in r-ulereil at the cun- 
tom hoa«r niuiit [iny LVf tiiarkic if^'> 70: duty when [Mit 
toptUlor and all miuplele , but wIumi kuoeketl down 
aild arat«d. u murh lower rate ia deniandeil, vjx.. 10 
niar)ca(98.:tH> ]\*^r mhi kdrjifcrainineH. Hnw«ver, th« low* 
er rate can only In* »iee;urt'd when no leather ia to Iw 
found ou or aVtot the vehipte. NVw abonid th« leather 
porta of any vehicle Lie shipped in the aaOM* cai^e. for, 
evfn if «^»*pamt»» *dll of ladiii? la* preaenteil. th# 
eufi* of Hit' |. .iiher piirlH ia ttM- ■^4iii»' rariro miI| In 
the efTect Of cluitiieinit (be elawlQcatkro of Uh* vehietr 

Another lutvtuke nuute bv inauy AineHcan luaiiufac- 
tarttTN and deal em b Lhat they attempt t<» extend their 
buatiwiw ill foraien connlrie* by Hoodin;; tbetu with 
printod, illitatrabBd, and doacriptire catalfieties and eir- 
cnlAni, and. erf eourae, in ihs Eng-liah lang-ua^e. That 
iikoney m Kp«*nt i« wnrae tlian waated. go«a witliuul say- 
tni;, A irreat ilMt) more cnold be aaeomplialMid by 
wnillng abrooil rnii)tiM>relal n^ntmd tilV*rtlngt uieii 
fullv familiar with the UiiicaH4ieAad totdbiia ewrtoma 
of the people of tbla ooantry. la nr J«d 

uHMt effective way to Mil Auwrleao loob _ 

uieotji and wa^na nod maahlaary of aU kbida wooM 
be to exhibit thew here III poblw, and to have their 
oawi pMetioalljr demomCralod by live af^enta. 

Baoanaa <if tbejmatand efortocreaaiii^ aoarctty of 
form labonn In Oennany, there ia a growlos demand 
for lalMtaDtlal, praotleat nrming toola and inadilnory; 
aod AaiOTlMMi unnfartorrw now have an enwilent 
opportBalty for an lawwmd wUt of thitrnodr tothir 

CoBisniinirxiicn with llw Wdl^ffoifc— TOa foUwr- 
iiiK', ^iiit<-<i sv'hjfv. BVbmary T, iMl, hi* baan raarlfad 

tn.m i .iHLviil H.'l] 

1 wrmlii n'tMirt. fur the po^vihlt* iwrn-t'.t of our travi-I 
Ml*,' or in^MUfriMJil j:«-iip]t', that Ihri-r .sti'iiiii-'Lip Inn-*, 
plying l>'rsv'<'fii Ait>-iruliu an<) I'huiu niiil J.^jsjo^ are 
now calliHk' r- culiifly ur Iii.- port nf Miuo.ii. I'lulip- 
pii»e l»laiivl- 'I'll*"'*- Mr*- tlit- rhM:ii VavinntiMii ' oui. 
)Miuy. the Eaiterij uud Auptrulian Hteauimhio^ 'onijuiny. 
and the Nippon Yuaen Kalaha (a Japanese unH. I'U'-h 
of ihccomtHtnieshaa fourfairly ico<»il and well erjuipped 
Hteamers. averaeiuK 'Z.^^) tons, and. aa each line iiuikee 
monthly trip*, tliere is a call at llantla about unot< hi 
t«n day* from Auatralia, and from t^iiiuewand Japaneve 
port*. ThoMt are not new linea, but their r«-irtiinr eall 
at Maiohk haa bi»en arranpHj sinei? the :*l.\o>l> ciime 
into iiur f»aM*4»won. There i» iilreatly <^/u»idt.Table 
biiMliie*«, iHith in fnlght and paamKiwtraino,_ between 



Sydney and Maolllk, and IMTO It BfM^ — - 

Bliippliii: eirclea that tba trade wUrrooa iMoonie vwry 

important. 

Tb* 0alUd Stataa hi tha Wnrld'N Maxkatji.— Tniler 
the aJwivtx tltlt*. f h*» orvrnn nf ttif* lu'lu-intil roio-i, one 
of the ijiohT [MMttr^iil <irtriini7.ul:onH v.f t tii' t'liipin-. has 
jiiH*. piiS|i-|i.-»l i\ti urtii'li- IL* iiitt*rt*-4liiiL' 'o Auit-ri'r-aii 
iii<'rrtiii.n'.» ao'l niHr-nlai't'ir^-r!* il* Tty (lIjum* of tlir falher- 
liiiid. I may a- 1 I. »<»y- ' or-j^ni J. M<maKban. of 
1 'tieiunitit, by w^y of pur. iitti4'*is, that the Industrial 
I'liKm exerr'irw« ^ti coor-moM* ir.tlin'n«n all over the 
fiupirt', K'^'hr-rmi; f.rMI-tu"> iT.jiurir-t; .lata, frivini; 
.•..uii*.'l win'ii tr.vh' frt*.*Tlt". wirh rr.r.4.^'n i-. .ii utni*a are 
under <^r4Hidi'ratiuu. etc. Ttie article be^lna by calllns 
Htteidion to tiw woodarfol work batac dooa hr tb* 
L'nite^i Htatea to wlo ftfvt pliM ia tho wofld^ Barkieta. 

It HaVM, fll tMITt : 

■ "fhe I'liif.d Sr-il.'f' i- < n- itlly idifii.l ; It I- (nJy 

111 tin- t'ir,i| ■■■.■i iiiipor'- nil I ■ 'i.orlN thtl -Int.* 
i;rtM'*-r r.M 'ini- 1 1>- ■ \ | ^ .ri ■- i r- .-cii I i>f our-. In Ihf 
.iL-1 11'- "li vr,\r .f'lir ; I ■.■>■■ r:-. of tiini.rir:ii' 

turt'.s p. a^-lji-d f-:"' A-.i -, ii:li'i'u'li aiiri.iiU iirul 

producta. aa uaual, were well roprcaentcd, the iucreaav 



to th*«aparto«r maBofoaUnad arllcfoa wm i 

Ma and eonparallvety irreaier. 

" The liniiaawi In ironaiMl aleel IheraUy bordeisaa 
the aianrelona» In thirtv yearw, the value of tboav or- 
porta baagone npteofokl. Tba inereaea lit the eifiorta 
of copper warm la. comparatively, atlll greater The 
eipurie of leat]»or and leather goiMla wore than doobh'il 
ia the laKl te<i years. Cuttona liave fruiie upak»wly ; 
only Tirt iHrr eetit. iu twenty yea^^* Bieyrlee. tlw eip«c«a 
of wUieh lt>etcan only ten Vearw nic>*, imiw al1uu^l ei)iial 
theextMjrtr«oI aKVieultural linpleiiienlfr. wtiitdi, in thirty 
years. tttrte}u»e<t upwant of tenfold. a>itt in the loat ten 
veara threefold. The lallitu; off in the xuffar ex|>ort« 
la not to he put down to a decline in thr AuierlcAn in 
doatry, but to artlflela] UHiain the form mI pnMitium*-. 
which increnaetbe Buropean exp<irt. Tb<' iin-rt-.tM- tu 
quant itieji 4rx[)orte<d ix (rr»"*at*'r i)i m ih un i 4':i-.- ni 
rahuw. »liiee pricM have coii*iiuiiiv (;ill.'ii ilnnni: 
Iwt thirty yean», The exi«jrt« m mtut-rttl o(|» ^Imj-w a 
jfjsin iif |M-r rv-nl in valur, *>nl of 1.0«J per cent. 

Iii iptiih* It > 'I'i; ir- il >li tt)btlr-!i true. perha|>s not in the 
srtiiK- J■"^^v■Illai.'t•. of nll tT ani<'l»T«. The »luming in full 
ut sliitT f'.T rarii.-' lJH.-i;i.;ht f. .r i oTiiiai. ' 

In tl.f k'rowih !•( Ai:i'-ni'.«n [» i; r.-», JCurojx' ill 
ir>.-l^ fur IT. I t.t .--III I] M'ni. I ■! J 1 1. \ rr 4-, -iLiiieii oi* i^Iur*- tn 
ir-Mhtfw-t <-;il.M.:jit.(.oh \\ irl; \ rikra4;ua'H cjinal cot, 
w:rli r.ittiin mi. I- Hjf:.!!.^: . If p flotb>* iK^lde the 

pl.4llf.-»tl.itl' Itl til*' ^^^.|:■|| Mill: ini|i *t»M-| WorkK IU 

A'Mliatiia. i'fiii.Hv I-, jii.n, ' '/I io. T-l.- . aloniT-.'i'- t lif r.iuJ 
irjnn.-t", » If II 'lOr Wi'rr ltT-f[|| i,til -ini 1 v*nl .TM u) 
pruved, there ia no reaauii why we khuuid not au an lo 
tba twantlalh oaotonr aa wa haM durlac tfa* Nwt two 
or Itoaa droadia«f the n fo r i walh. 

opening for 8iJ?n« Ortaihert hi Oavmauy,— r>iir nuinu 
fai'Tiir.-r^ of sttitie rru^lnn;: oulllte. tile ilitolwr-, and 

Mo\,rai-i- appiir:*:ri!i uoijlj. in my npiiii«»n. lind a 
ti aiUiT i:i 't.-riii'iiiy. Thif* --nipin- lia^. in-rl iip*-, tl.!' 
iH'-t -y-:*'!!; ot .--I ii.trv ^oa^".^ iti th^- ni.rM Ni-t 
nrv I r,i:n!- It- mif iJit in iial ly limit, hut tl-t> old ciii»'». 
iir ■ I. pmrv'l t-vt t^ liif V. .-iTfc Thr ►•tiKirtft are all 
-n-li -;Jli> ii ii.ii .*itli h.sihio. I- miMi the e.?ir 

v-. n.do**.. m:u' .-ai; piU-M<:-r i-1oii»r' t. i I f.<T nille>« 
.■jjon;^ t lif ri iJi'l-, w •*! t i n ir f. ir 1 1 m i .rku; lo ircjiM'iM'e 
Ihr- hniii t-;:-oiiK ta-k. Il; lM.»r(s .l^ -ji.- ipiltr- 

T.t^ 4-tjf' t an aec hu^ pilitt of uueruslied Blone rea»ly lo 

i>.^ earte<i awuT. Att Anwtlaan atauB rtaiM eniahrr 
W4>ul t ai'eorapHihawrvelattitiilngftlf Ml ap in otneoT 

tl f (pirirr?ps, 

Thf U-'l iri.thi'! fr.r an AnnTi-an ri:iu.iif'i.-t-'ir*-r, if 

t„- U'l-li.'H I.I iliW.Mlr.c- tl-rsf IH.-ti l.m.-. lnr . l,,:|„j.|,k, 
t4' KfiMiiT' a i-iiiilr:i;-r troiii IJo> .\-.ti ,ii ..■ ■! t . .-tlLfr 
•lai'- or muiiinik,!. li> <]o .i .-■■itaio ;».oi.iii,r . -1 u,.i k i..t 
n .U-finilL- -TiMi of iM'.iM.y >ni».-!y uill li.i> 1 1 
luaehiijt^ii »itiiouE. lni\iijK hrvt liust iiTih', 4ii to 

tin^ttrnted. 

nilehera and »evr<r.i;.,'-.* apiMirilii-- luiu'lit Ii.- ii.tro- 
dncfxl into the |*ru5o.iAn proviM"-", aIi- ti tl.i? »^>i| foe 
the mo(4t pat^ o- Knmly anil no pK-kv woul t iw enooM' 
terv^l. t'oiihiijeralile irrlfration i'. .-.iTru-d <Ml.* 

KruHMf I, Hurft-, <"oh.iitr*r Air^-tit, Kili.-ijst..i*k. 

Shoe Tr»fii. rf Hiiwi»li.-( 'oiih.|l ' o-n.-ral (Iayu..4,i|. of 
ll'.ri.iJuhi, on Tf-hru in J^^. \<>V, ^^•tlI t!i'' ftylio>*ii n?- 

' All - iuM -ir.- ii;,]* f.-.l -"roi,, tl,.- riol.-.| 

i^Iat*^ with thr exi-fption of i^luueoe flitter ami hUp 
pen, whieh fmuie f roiu Chlwk Tba amportattona for 
tba y«ar 188» were ; 

FVoiu UDitod BttttM %mm n 

Ureat HHtoto. «• H 

fiermaiiy w lA 

China ... ... 7.174 tM 

Tliere an» no majiufoc l4irirt ht-rf. ThcrL- an- t^'-an- 
Chineee who make aboea to order, bat their out|mt w 
wcrywMU. belag oopftard pitooipailr to« vow WMlilr 
of wblto oaovaraboee. 

SSaetrlc Boad la BnMhni.<— rVmmil Brdinan write* 
ffoni Mrealau. Jaiiuary I>, IMlHl ; 

I widb to itiform our iimnufuctiirerN of and dealers In 
atreet-ear ralla, eieetrio htotorN» wire and elertnc %u[f- 
pliee. lhat tlie atrevt ear eoutfMUiy of thin city, whieli 
naa hewn tiaiiur bvtve power, has been ip-anled thepHvi- 
leice by tlie eiiy axilhorlitiBi to aiaploy aleetfis ina&iva 
power at the explfatloa of iti pfaHBft abtftotL wbleb 
will be in IfXtt. 

ftoal Butt Bfaim and Hardware WtotodfaButondi 

— CoDBul Marvhal Halatead. of Blmlnahaiii* on Mim- 
ary 2a. l^fitl. wriiee ttiat he has ao loqulry froiu a Krm 
of hardware tuerchaiitti in a luarki^ town of M.00O ui- 
habitanla. fur the iiamee and addreaaea of manufae* 
tureraof "patent American aleel butt hin^'n" and Use 
nemaa of any nhaken of Imilderv' ironmongery. Tbt 
flnuiaye: "We liave eouieacruaa a quantity of AlD^ 
rican bardwaiw in thiadaitrlet, and would like to aoi^ 



Im»kx t<> Ai>van<:k SHniTB or CoxsrukR 



». saa. :wareb a*. 

>t\tit*M III J 
attwrn IWm „ 




Ho 3* I. niirrti Tl7, 
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U tW IffCitft toAato-MMw cantap r „ 
li««Na k Aafoaa-twit iAmmTE Jaiftaa .-C 
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CAPTLBK OF lUHlAt 

lUHlAi. at whieh w«i h«vtf> ht>j|.n| »■> imiHi jT^nUy, l« 
thctfihirf low^u or tlip ViNHViv, on tlu- uUml «>f Puimy. 
Mi4l lift* oil Che MHith rikji^t of ili** i-litrul.<Mt « ii«rrtiw 
chnriiM'l whirl! M'pnriit*^ i*AiHt> from Ni-tcn*". mimI il Ih 
remli^rtnl Htlll itarfuuvr in lUv uiiiMlv by tli« ibIuihI of 



Jnro IIkOOU iuiki who wtrw wuitiiiff ft>r llii* cnll lu tut 
Kt^iuliU'. Mk tlutt whi^ii MiIIt m-iiI a r«*|»lv hr founil 
tlint lh*>> hail pnttltrtl tiv lil>i tl«>l*y to Ijunl Im lurii, 
aihI. ill r¥«|>oii<*«* (o IiIh i>r(>|Mi»iiioii lo IaihI hii tro(»|w. 
iiiifctlif rfply ttmt h iM'iiccful r>M*t>|>noii roiiUI iK»t bt> 
Ki>araiil<*eJ withuut linil r<iit#ulliiitr AK'^ttiMl'lo <irn. 
MiIUt vroitiptly n^ftiwtl (o c».ni*<»i»i to ih«f deiuy. wheri^ 





TH£ IHI'EKIAL UKKMA.N VlC]£-CO>*HULATB AT 1U>IU>. 



(iiiliaftnu. It rviolcM in n itoch) natiirni liArbnr Anrl 
h«R A brixk tmn*- wuti MiiiiIiuum). Si'vi'mt <di-r)tiAii 
firm* 111 MAitil* iiHVf br*i>rlH-<> Ih4<ri*. muI tlti^rr ar*' m\»^* 
Kiitfii*<)i aimI Sniu bu»iiirT«» lt<>iiM4 111 iht> |ilar** Iloilo 
If) All o|H»ii rity Am) tit |in:iti>ctiHl fmiu Httiick unlv by a 
fwft, 

On lWH?i*iul>or It*. (ffii. Mlll«*r wa* iMtli-rtol by 
iivn. Oli« lo fft f*M for lluilo. wlifcli wnn hiill hi Ilw 
fMiNti^^ioii uf till* H|wMiUirxU. wtth Mil t*xf>tf\liiiiiti imn- 
Nbtinic of infAtitry iiml Arrill^ry. Krforr ili-ii. Millr^r 
murheil hi« tlrstiDutioii, (he> S|Kitii<ih <M>iiiiunii«li*r, iivtt. 
Rio*. MX Iloilo <Hi iK-rcinttrr ti with hi» tr*mt]»* and 
nnlleetiHl hi« entire f«ri<t^ iiilhf •oullirrn l*biltppiiip«t. at 
jCaiolKHUtKA in th«> fxtrvni«i >ntitliwf>«t uf tin* Lvliinil tif 
MhtdanHo. On l>c«NaiitM*r 30 th«i iimtir^^Mitu iMit<>n><l 
ll<»tk>, iiiaiiat>rK'*'<l a t(ov«Tniurnt. Ainl |iliuN<tl a tfuari) 
to {imttMM III*' |»rii|i#'rty ol tbp forpitrii#Tii. Thw rnli***! 
HtAte* trot^'iMi iliil not r*wU ll>iiU> until thf> '>iki. Tbf* 
liiMirtf«>nl'> tfrwiml burricnijt* in thp Mr«'HH of lh« <'l!y 
luiil iiUMltf t'xvry |iO't»amtiiin to rvwut tU*> attaek **1 
Hfii. Millff Til*' ri»r>'iiriM*n< itM>k n*fn)e<* on ih<- Hrttihh 
rniistfT " KiMiii Witliini.*' <fi*ii. i Mi* nwit r»»in Ton***- 
nipitttf AiiiJ Ailiuinil l>i»wi»v -rni U«- "<""i»e«jr»l " aiiU 
" r^rvL" lien. Millfr luntUnl ou (!■«• liilatDl of Oui- 
luam* Itrforv lloiln to iiink*^ liitt iirrimnilioiiH fur tlii* 
•eixurv of the iiltire. Thv NilMnlmii tlifii bt*i!;tiiM* nu 
aiiiUmv tin<*. TliciiiMUiVfiit'* hitil ••ntlivly oorut>i**il Ihe 
city wliK'li tht* SiMiniAnli «*vai*iml»^t aihI w^re not 
dixpuMd U> allow tliflr tMmilioii to be form I by Ihr 
Aniericau nriuy aidI navy aul lioriti***. The wmmiii 
which thcTiMral* mfivrti on Ihr om»kirtii of MadiIa 
iwrritd to reiniiT rlie raplurr of llnilo iiiiieh 4>iL>U'^r Chan 
it wouM othiTuriMt liATir Ihnmi- TIm- \'i»««VA9i knew thw 
importAnrxi of Iloilo and hml aiwrmbU><l n Urite nriny- of 
«()verAl thounantl iii4>n to ilofem] it Thr fori--« of liwi. 
Millar tnchi<l*Ht tiw IHih T. S AnlUfcy. Tb»* 5l».t Ohio 
Vohinleept, HAOt-ry (i. fall V. S. ArtilUrv. the 1*1 
California Wiluuiet-r^ iiiiil ihr Inl Tmiimew Volilo1«er«. 
ThiMv werr itevrraJ furriicti lurii-of-war. ineluilinK [Ih* 
(Irriiian cruiser " Ireiir." It i' Mtid Ihut the authuri- 
tie* of the tatter nhip vuid that if the L'niteiJ Slatra 
forotf* were wiclulmwn. the Irene " noulil Laiit] hrr 
men adiI lAkr ixMiwiwiou in the naine of UerniAny. Tbw 
(twuwful utlitiiile a(fo|»te<l by tlM> rnittHi St.tteN foPcwA 
eonlinu«Nl mi toui; ImkIi at Manilu ajmI Itoilo that it ilid 
not iiu[trew> th*> njirive«i fuvontbly Tlu'y i>«uii»ot uiid«>r- 
•tantl iytii«lhation. nn<l vU^u alt*'in|ir.>«* lo plavutr the 
natives Ainl A^>'oitl l>loi>iJshei| are uuule. it i» cuu»iii«rv«l 
to br only c><»wanl»ee. 

On Ihr arrival uf Ihe " Nr«|Kift " with Ocn. Miller, 
tbr iii«urtfeiilH ^nl a eoriiniilltfe lo the tcrneral to auk 
hhu the rrii^un uf bin pre«ence. Hr pott||MMieil answirr 
ing tboiu until the next day. They twik lulvantaffe of 
tb« clwUy to iratluir from cli* hilla ouwd* the town of 



upon the inRorippntji iitJktiHl that witen mir fnm>a landed 
their Mfi-ty eoaUl iMit Im> |iroiiiiM*t]. Vr^fiAratMiiiK werv 
then iiuide lo lainl tlut iiirn frnni tbo tr«ii^|M»r1a. and a 
niiiiitHT of l»ont» w*tr4( tii the water at ihr tfanicway* 
AinI Ihr umii Ht»fr pr*'pArhi|C to llicht when the rf>eall 
WH^ MMiiidrd. Tltr rvH^titi of ihiH wipt A iirtirinn from 
Ihr foreiicn rr*|t)rMl*> of the town to the effect that no 
Ainrnrnii lru«t|M Iw larnled until Ainiinnldtf hiid lieeii 
hrAr^t frtMM and nolil the Auienennt ImuI foriiially 
lakrn tMiwe««iou of ManiUi. Oen. Uilirr ureevlr^l lo 
Ihumiurst, wh»rh wan nnforliinate. as even then the 
laikdintr ettuld pn^haMy havr Im^u luailr (M>ar>«*fnMy hiwl 
it bttrit t-Mayed- It wiis touiul that the nalivr» IumI 



of tlir lUlk. on lh« iM-nalty of iKiiubardinrat anil «. 
»aiill. Twrnly-fuur liounT ikotlce wait iriv#n by li^. 
Uiller that he would occupv tlir rlty> tixiriK foKv. >' 
iu>^*Miarv. In Ihr tnranliitir the int>uricrntN wmwarui] 
that, if tWy were drtrrtrd in any hu»1de luovettmit 
»iirh a* KtriMhUtheiiiii^ their drfriiKr*, tli« wiir«h||, 
woitlil opi-it tire vu them. This WArtilni: wan aidwnlRi 
mill thr rnit>»>r " Mofion and the gunboat ' FrtrH* 
li*-ienii »helltntf the eufniVN po»itlnn. A forre uf (t«t^. 
eii:ht t-uilofh f niiu tlie " iVtiiton " wan landnl ttodM bn 
of ilie WAiNhiph' t;unit. and ti»uk formal poamikiii «f 
rlie town. VVltm the •^alluni Initdml Ch« invurfvtitii l» 
Kan rraeiiatini:. atler «rllin(r tire to the town, ferTinr 
toward Jaro. When the Miilorv r4*arhe<l th» fr>nirtti 
lions wbieli luul been held hy the tnsurvehtx ilirt 
foniul ihrai d*'MTtr<l. hni lh4» iMilhpplike ftaie au Mti 
llyinic : they t«>ok ibl* ilo«n and iIikii pfKrrdnl t» 
Ihr icovertioi-'* imlaer. whertf thv I'hdipl'liir flii|t at* 
alMk fivint;. Tne Aiiierii*an» li>«rr>d tilts fluff aui 
hoi»>fetI the Stnr« aimI Sti'i|M'» in jt« idaev. 

Aftrr iMiMhni: the »niU»T*'. (ten. Miiler'a brijnutre ilii. 
ettibj«rknl fi-«HM the tiiiii>|>4ift> and foumt lltAt tv 
native fiwrt of the riiy had tiwn minpli-tely deMmyv^i 
liy firr and the Oeriititli piin».ulaie and fonn^r Ateenra* 
ei'inKuIatr and twit older (oiviirii toilhliiitr* Iwd aiMib»« 
burneiL The hank" and r^nptr untrhoii>>r« wen* t«r«il 
Tlierr were no ea^iaallie" ainoUK llir Aliieriraii*, tljf 
eii*'itiy lirhiit only a fen de»ii]tory bIm*!" tut IbeMiMtm 
Und^. The fAilurv nt the iiiMirfrenlM lo make attuU 
did not irreatly tiurpriM- the AiiieriranBL Tha nOtfv 
of Jaro. a hillr north t<t tloih>. wa» riipliired on BnialaT 
by a btittalloii of the IHih lufaidry- It was loarMi 
that the iniunenit iriMiim w«>i'ii atwinblinfr then^iol 
our truupii wrr** illti|»alehr(l lo itiako a reeiinui»iattM». 
It was not rx[»ecte«l that any M'rltxni re-slMtance «imiU 
uuuh*. bat tlbe inHUr^riilfi held iheir iMMtiljuli fur m 
Imur anil were liually cH>iu|>ellrd tu wltlHlraw. A r*« 
AnM'rleans were WDUiwled, but none were kille<l. Buu- 
tivt» wiiA at (»ikO* rmunird in lloilt», und the Aiurrion 
furom have •Inoe rwoutlnod in |Mta»r»»ion. 



(OMiilBiMd rryxD ncTwunwvf. 7(o 1<I4. t«c> tM«.| 

BACTKRIA AM> TIIKIK rSES.^ 

It will not 1*e well for inr to rh)*4t inv Irrtnrr «illio«i 
cayinKautuelhiiii; about ihe baeieria which havekimnit 
diM'asr ireriiis. 1 say "havr Iwiune." t>muJR# wr itn 
not know exactly how it whm thai diM^aM* fttu* 
fctarUNl. We do know that we can prove hy Mpwt 
tiiriil that certain diseaiH i;erm» may clianice their rlisr 
iM-irr aiMl that their |Jower for evil can L*e iiioditl*^) lit 
one direction or another. Thua. Iljru*t|th Ihr airrMy c 




INNER HAHHOR AT ILOlLO. 



maiU preikarHtlrMiA to flrv the ti»wn In iwveral places. 
They hail ti|»f> iiiAil4t pArn4«^t •'(Tort* u» prevent tiMt 
I'ldtHil Sr/«ien friiiii ireirintr c«iittroi of the riv»«r an*l 
»ueve^led in HtiikliiK o^vrral litfhler* in Ihe iiKMitli of 
the river, thus eliMinj; it. Thry nItM> put out Ihr liifht 
iimhI as A Ijeai'uti bv entering vr*Hels. It wa» nt»t 
tliou^ht desimble Lu iKfiubartl tlie eity iintU the |kraoe 
trenty was rutiAi*^!. After the events At Manila. l-Vh- 
ruary 4, \ and and After the news of Ihe rAtiflcatlou 
WAS reeeive«l, word w*a» sent to (ien. Miller by 4ien. 
Otis loirivethe natives tto ultiiuaiiiiu, by Ihe lerm» of 
which they were toevac»«C« llollo before th« wetiliiic 




theihfliiene^mf clLAnKin in what niif^ht liecalM tb«^^- 
nuite or Kiivin>iinH>i)t, ehaof^v tti teni|>eratim* in aniol 
they ter<»w or rtMiii|Ei*ti in the o<oni|Hii<ili<Hi of Ibf cul- 
ture media on which weurow thetu, we win WAke «*"■ 
tain hjirclw etiher iiioi^' or leas virulent than tbey wwe 

tiriinartlv. ,So it iniiy lie that infliieuee* that haw 
leeu Aftectintt Ihe life history of certain of ihrt^f*^ 
eie» wliicli we now eall di^eafce iceruu iii'»v 
elianffi'd whut were ori^rinally hartuIrM haclerii Int* 
tliose uhich are now harndul. 

( VnalJi it IS that, at the prma-nt time, certain 
diicwus«diM>As^. that ks^they prcKluee certain »yiuiilcaw 
III Itw anhii*! 1»«m1v in im>uh. w*v or 4>ther. wl"^*VTi 
loiua. taken eollretively. we call a disewi* 
fever lb tiothintc but a ifr^rtili of syinptuuia Anolj*" 
net of •ytnptututi <»ryiirrinit In the sauie or bwHiit 
|jer*uu we call diphtlwria. and mi forth. ^ 
I>o nut forifel that there arr »un>e diM*aiMf» /^JJt* 
bv iliMMLse jreniiN but w hich are due to oar own '•J'**^ 
neM or niu(<irtiine iit the wavof fauliy nutfilloii, faD"? 
diet, lauicy habits of eiitinjtiH^ the like. Thcf* luaM jj 
cIa«« dtstiiicr An«l iM*i>Aiat« fmiu llHwe whidi 
infect luiiH or r<intti|C><>ii*s «od which »e now allfJt™" 
to the li>|trtetM<, ^ 

H«»w ii, ii the bncterta pmdiice disease ? Tliey 
aniinalH. therefore lltey cannot Hnmiid teektiig*"'" 
Ihe* Miav devour; and wr need not ir>- l« '^"'lin ei 
Imiu theiu. forthev will iM>t ewl Us up like '''''""iTJ 
the deMTl. Wr can take Iheui Into our 
the drinklnn ol wnler ttr with our food, or P*'''**r,l. 
tiM* air we lirwilhe; bat tliev have n*» 
of their own. nor have they any exc***!*** I^^T^ii. 
inolHMi. Soioe of tlieiii. It is true, liav* a 
ity. but we have lo nm»n»irT ev«i thin by noMuicn^ 
eooiMf to tuake it really apparent. ^h. 

Weknow tlwii wune of our hljfher plants pnxJttJ"?^ 
stances which are pot*on(Mi« in Orrtain d"t*- *^|^ 
stanctt, the (Hippy plant producii* <tpi«in, •'*"/'^„^ 
we tfet t he iiu»rt>liia and ot her subtil aimv* whifH 
or h*s i-HMHious. The ol 1 fashimie-! ^„ 
lis our diyilulls; iiMink s boo«l, cKir acotiit"?; J, iig. 
Heed. <^f the luick lots, a w»l»sl*nw! 



yLJiZA ALPo^8i> XII. AND HOrTIIEUN I^ART op THK <'ITV OF ILOlU>, WITH VlKW 

OF ISUVM> OF OriMAKAS. 



1l|Mllni.(-|itmiT»-«l I '.lUc- "«•* 'i' Ambtm*. PliJ»*«**v'2!. 
Ihr- Tmpit I ■'4l.ir» . l^iUltlfflils- H>«Wi«l Itm lb* ftdOWW 
dumaaaitr Us Um uiibor, 
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I^ANDSCAPK XKAR lUHUi AT Si:\8RT AND BHB TIOR. 



«l<>nna; nnd the drJuHy niirhUhfule ilHeJr. Iu'llnilonn*. 
Thrt»c imicnnn oriiubt4tAn<M*ii fruiii Hit* hifrlier pliiitu w 
CJill rhviirartivp prliirtpt^. We do iM>t know the 
|>li»[it« priMluop tliHiir. bill we know tli*t nxruin ^jie- 
cir« lUwiiyft pro(tiK>< oenAlii activi* imuFipIr*. th«t(|i|jiti. 
tity n( th« Millie ttefieikilltiK upon the «^MkiSiituii of 
■cMi, t«mt»erH(iire, aiiij m> furtli. uiMli*r whh?li tlie pUiK 
liaM KTuwii. I'nttrtirnlly. the hartrrl* tlo th» r^tiiue 
tlifiiic. When* they (nvw un(l«r InvoraMe niiiditiutJii. 
tlit'y ptYKtuce their jwtive priiirtplM. aimI them* motive 
|tritivip|<*« uf thfi bitRleriik [iroiliictt the MyiiipttMUH of 
iHiipHjitiuK which, crillMtivrly. we mil a ivrmlii dumtvc. 
Ill fact. M>rt*inof th<^ ]m>1m'>iii4 or iirilve prtnetplen pro* 
cliiifHl by tli4< tMcteriu have l>eeii actiiMlly ti_ilnle«^l from 
the eultiire in«>iliiiin which ihettArferUi have t>ern|(n>wn, 
nnd, haviriif heen iiitroilucetl hilo hviutf uiiiiital». the 
rhftT«cterl».rii' i||ttef\»e*< theiiinelve^ have been pmihitvd. 
It i» p^rntiably h* this way that all Ihe dL-ieam' pntdiu!- 
liitf bacteria produce ilirea-^: and we now havnit iiMtaim 
*»( nrutectiii:; uuntelveii acaiuitt all the*c C(iitliiicl4»ii>i 
(»r tufeclioft» di^a^e* by itur ability u» deKimy am) 
l^rfvetit Ihe cnusatire piimiiu. It Ik for tlit<* pu'riMme 
Ciml we employ our iitnthiHU of iliNliifeclHHi. which 
■iitiply aim tual'i'M^KitHy ileAtroy atiij p'eveiil tiK* fiir- 
■ tier fCTQWth oi ail |h»iMOik finMlurlnif Uiu'teria. 

TIms»«i pni^otm art an otn»T veifernble imhwmjn do. and 
it i« not liiipnilhkhle ihac we may eveiitiiallv actually 
eultjrabi mhuc of Ih^ -^iierUl bacleriji to pi>Klu<-v iirji'- 
jHinii which we iiwy find are of value a* driiir* wlutn 
UKod III eltreiiiely Muall duee» itintead of in the aiiirjiint* 
wldrli canoe siirb »erioti» rexiill.t. Thus we coti>lder 
ittryrhrda a vahiahle iiinlM'ine in rertaiii eiiieri:>*iM*ieit. 
alfbuuicb We know that In lari-e doM** it ik ailea<lly )Hi|- 
*un; and ku with iih»fpbiiL, acunit**, ajhI »<o forlli, At 
prMenL, tltcdiRlcuUy in Ihr um* of llie pathoireiile b«c- 
lerta U that their pniitnnM mfp many titiiv* iijorr viru 



letit and |M)teut tliatl even the deadliexl ilmtc* from Hh* 
hijther plaiito. 

ThuA, the fKHSfMi of the loekjau* nr telaniK baelllu<«, 
which pnxlucM loriuptmnsaltuo^t identical with utr^'ch- 
nla, Ia [Mrha|w fifty liinc^ a« ntntiifr am thir latter. It 
t» tAMi that fcnaiu of this InekjAW poison would 

CndMihly h« fatal to a icocmI nixed Adult; wlterea^. «*e 
now tlwt 1/10 or even 1,''iirrain of htrychala may be 
taken by the *Aiue perMin without death entutuic. 

This wadd ii» to an'^her pitn»id**railmi. We all know 
that if iieople iTvt Into the habit of taklnie iiiorpliia. 
«mcAiiM-, ur Any other HUb<itauo« which we eall a |km- 
MMi, in larKV doeev, after a time they rail take Mtill 
larirrrdoMes by far than at Urnt. without liuiMedlate 
4tafi|pfir. and that eventaally tliey ean wttlmland c)aiui- 
tltUMi that woulil kill a {lerKHt ui)acriiiitoiue<l to the 
ilrtiff We eannot tell exactlr what hii« happened in 
Uiefr M-ii(«ni to enable them toilothi», b-iit we kiw>w that 
•Mue chanc* luiivs have occurred to make them proof 
■Italtiil •nch pdlsonn. 

A fvw yew Affo KlirM^h. actini; M|hhi thi» Idoa. be- 
f^a experiuieiilhii; with certain tlruir<. timf In. |M>l»onfi 
(HMD htirher plittil". upon uiiituiilH. H*- fotinil thai with 
aliutMl any micIi (kjIwiii, by eniploytiii; irntdually iii- 
erea^ini; tloM-* he could arrive at a poini, after a while. 
Mt which that which waa primarily a fKiiwiiu^us dote 
wiHihl not Iniluce any MfrioiM efTec!tii in llie aninuil ex 
pmiikehtet) Upon. 

Th« tlrnl diiae {iMieea«A.rilr unialli made tlie antiiial 
tick, bill It recnvere«l; the next doee |>r«Hliiced *<lrk- 
nr^n not quite h> luarketl. and mi on. until the anlniAl 
wn-* not alTecfeil by the en(^iiH>ii*< iloHe Inilicali'd, In 
nfher word*, the aniiual bad beentue iicciiMometl tittbe 
particular |K>i<«Mi. aii>l furlher ei|ieriiueiit tended to 
»now that in the animar* bl'Hid had be»*ri prodne*H|. 
Wt M>iDe way or other, a »ubfilaiic** which had the 

Eiwar to iiMtre or Icsa cHMUpletely iteiitrallxe the |K>iw>u 
imducwd. 

Th#n olbur obBcrrern mild : " If wt- citn prmlutv mrli 
multfl with poiMinn from thehltfhei plantH. why can yon 
iKJl ilo It with the |M>|itonH which tht- baeterla p'fodil«> 
And <*oiitilderat»le work hatt lieen doio' nloni; thit> 
Hoe. Two |»entntif> workiiii;<<n lite »<len 'iniultMiM'ouN- 
ly with the diphtheria plant and !(« ivonimi-. and each 
without knowle^l^e of th*- other'* wmk inntiM'ly, Hehr 
liitr, in tienuuny, uri<l lloiix, in Kritiicv^ nere able to 

ItriKluett a >ul>»lance in the IiIuimI of animaln wliM*h, 
u ib9 lUunuU iMt ve in another wuituol. {jr«vrj*t«(i 



any acIUhi from tlM* diphtheria poiAon and whieh pro 
tected Mich animal* aiMliint thk» tli>^a^e. It Uii-« been 
iLtfiwd to rail lltii polftooK lh:it tb»' varioM<* dt^Mr«jte 
Kcnu* pnxlucetl, "toKlim," and. aceordiiiKly. the tertu 



**aiiti-toxfn*' WAA iclven to the Mule<taiire prtMlucetl in 
lliiA Way in the blood of Itvinte aniiuaK. 

Yuu must clearly uudvr»tand that the itoisunii (mtu- 
ducetl by different di»ca»e permit differ as widely from 
one aikother an atrychuia and luorphia, and that each 



fdiini proditeeft lift own charAClerfc«tk t<iJiln; therefore. 
Ihr rlMirMeiefti>tkc and ioxlK n. to 1m* prwtuce«t by treat- 
ment with the parlicniar lokln of tike dif^a»e. At< a 
re*nlt of tlit». dlMiAery and develi<pn»enl of auli losin. 
we are ihiw able tu pn»le^t human beinjr* nvaiiist the 
ravaifew nf the diren»e whlrh we call diphtheria, and 
Work bfiii^ curried on by many iiiveKtii^utom ali*riA 
ll»e iMiliie or cU»M*ly similar linm. bavnjf; in vwia- Miuilar 
prolirrtiuii lu.'alntt other dineaM!*. 

To make the iiMilter clearer to youriulnd. I liiiffht 
Ray thiit. Iir»t uf all. the diphtheria bacteria or plAittii 
areirrowiiin liirf?e<|uaiilitit<« in a |ire|iar«tloii of beef 
broth. At tlM* end of a iriven lime they will have not 
only multinlicd eniiriiioioly, bnt have produeeHl a 
vt-rv con»i<Vrable (|iuuitlly' of (beir roiin ur poiwMi. 
which will reiiialii illitMdved 111 the brulb. If, now. 
thin broth be iWfered, tlif lMi4-l«'rla will Iw reiuove>l 
therefrom fliMl the clear Injutd will 4>ontaiii only the 

{HikM>n III »fi|nt^>n. If an animal. »uch m» a healthv 
i(»rH>, have now a *>rimll tfuantily of ihik [wtuon broln 
HiJeet4Ml Into hb crculntion. he will become siek, ttut 
willtiot the. L1|Kiri hiB i-eeovery. in a few day*, iinoihrr 
MiJeTthtti. A liltii* larger in i^uant it y, will nntdiice nyrnp- 
i(Htit> not quite nu tevere; and at lenffin tlie time will 
coiJiewtieii a lanre injiH*iMm priMluc^* no Kviiiptoma 
whatKiever. If, now. a little of hia bUhMl be with- 
drawn and iii)4'Cted into aiiother animal. Ic will Ih' 
found difllcult to make that )>e<N>itd anlinal iii«k by the 
iiijcrlion ol the diphtheria poinon. For oMivenleikce of 
jidininlntratton, after a boTH* tlAK b^en treated) In thii* 
wav, u nMiftlderalite qttantfty of hiH biwid if drawn. 
ntnVr Mrici antiveptic |>rvcAullunB. Atid iii Allownl (u 
.1 t . !tfr. i i- 1 t)(. I 1. :ir -■ rntii « bii-h ]i:\h U-fii fofind 
t>i n^da.o tiM' ititt I loiiii l» -ipht'tieil olT. lliAt wlven 
the tatter U lnjHrte«l int4» the hutuaii bein;:, unnevea- 
nary MiWrjinee« iiwiy not be intnHluccd into the nya- 
teui. Tbtt- neriim. <N»ntainini: anti toxin, haf added to 
It a little antivcplic. to prevent any dec(imtKi»iti<Mk or 
eiirrlnif In it. nnd theft in »eji1i>d in eloveil boltle* or 
IioIIm.. for di^tribuiifin and »nb>r>tiuent om*. Thin, in 
lii'lef. in the whole [»ruce«ii followni in the prodiirlion 
of the Atili-trixm tliat in now »o {lenerally um>i1. 

t Vrtaitily the hiKt«irii- of medicine ntntainn nn iimre 
lirillianl dincoven.' than thin one ih> recent : prtdwhly 
the only thinff roinitajable to it 1* tin* duooveiy of vac- 
cination by Jenner a r^'iitury airo. You wiU under- 
«tand that the whole theory of the action of antltoiln 
Uniniply that It neniralife'o the dr^tructive adhm of 
the pniiMr>n of the tll»ea*-e L'eriti U|Ntn the liMtUen of the 
patient. When we ftay tbiit a child hat* diphtheria, we 
nlitilklv lueaii that MHiiewhere in ur ti|K>« itn body the 
dlpntrieria plantH or bncteria are iTrowini; and in tlieir 
icrowth are prudueinir the toxin or ftoiMm, which. In its 
turn. In tteiiiiK' absurlMNl ainl Im devtmyinK (Ih.* timue* of 
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tlH* cliilO. U is riuC ii4M>murv tliAl ihntt* |ilAjtM shouM 
pniw only ill Dip Ihroal n( llip pntM-iit ; iho fart i». 
llii'V luny HiiU ufli'ii do crow wliprrrcr the t-kxn or tlm 
liiui'naM lurliibrailL* tiait betrit pithcTtli-iitrnyrd nr Mtriauilly 
iiiiiiml. Ptiyiiiriaus Iiatd limd diphthnritu^ Minw nociiV 
rri-ti on tlut boric of the liAnd or oth4tr pArtH of th« 
ihuly inMunt* rrtiiii the nowi or loouthl wli^ro th« Hklii 
tii\» lM<»n broken. 

'I'o rcinoTo the plants tliviii««lvm wliioli an> proiluo- 
liitf iliiH poison, and th« cunMM^uvut diM5iu« tiyiut)<ouu, 
>i»ii> Ijp. aiMl oftrii Ib, «ztretuply difllcult and well iiiKti 
liii|MiMibl« ; and ttid dwiinwi ruuti Itii cMiinu*, oftrn wiih 
filial rt*«ullii. If w« i?an introduMi into the yyvttMU b«- 
fiire much dnttUMTc ho* Ixreti done iiniur iiul»tacicr that 
will neiilraliz<i till- action of the tozin or noliK>n. we, of 
«ourM^, can prevent farther extenmon of dueaiH* am] 
Mive the piitieiit , and nueli a RuhMaiien we hare in onr 
antitoxin, wtileli In dluolred iti the iierqiii ndniinlii- 
teretl. It niay lii^ that later we nhall even iwpwrate the 
antitoxin from tlii* xertini produ<^l in the blooil of th« 
lionM* nr nthpr aniinal and adiiilnUter IC in a<]aMoiis 
Holiitton. but at pri*>4*nl It Is iiiurv pnictlcable to but 
attempt »ucli !*e|uira(juu. 

Thin trvatiiient of the drrad diM«u«o( diphtheria h«a 
been in iisr but very few yean — not iiior^ than four, at 
lur»t. In that time uiont eiicoiira^rliiK rmtulU have 
bei'ii obtaine<L From all over the world re|x>r1i have 
cniiHT tentlfyinir an to it* elTlraf y, iMIt It must lie llwd 
•arly In tlw (miirm of the dlniWBc to be of lienelit ; for 
if tn* toxin has boen Intmdui^ed in aiillleieni i]iiaiiti. 
tie* and ha^ acc^il toiiir eiioiifch to dr»troy the tinHieii, 
the antitoxin lias no tiower to rmtore or n^fiair ili«i 
latter If we eali adniuit^ler it tiefnm the seteom) or 
tliirtl day of the diBe<ai«e, frreat ho|m are to he luul of 
btieeeas. If Uh ailiuiniHtmtiun doen not take place until 
after the fourth day, the chaiicMM are that Its elupl'iy- 
iiienl will tie of no avail and tiiat tlx* results of the 
(limun will be practically Ihi* Miue as If It had not 

lleen PinplnyM, 

Not only have IndlviduaJ phyaiciuns iriven tlieir 
testimony as to ihe elllracy. Ixit tlx- results ol>tained 
frmn larir« nHniniinlllvs and IIh' ^latistioi that invniva 
ail liiinieii»e niiiutsfr of ewv^ *how that there is no 
il*Miht, nil iiiatler what may lie ^ahi to iIm* eontrsry. of 
tlieitTeat value of this di««iver>-. Tlie follnwlna st» 
tiHfles from the I'liiladelphia Mt^lieal .lounial a* u> Ihd 
di'aths from this di»ease in Taris, Itsirlln, an^l otlH>r 
of th« larger tlertuan cities prove this hsiyoitd a itoubt: 



IWI 

Iwt 



■ntls'i 
IMfkianW 
Ihwita. 



l.nr 
■.at 

MB 

i.an 

IjS« 
lilU 

ran 

MIS 



IMUWlH 



tut 

IJKI 
IJS 
I.M 
I.MI 



nf PmcIh f>Mn Pirta' Dlph- 
DtlMbfns In IMh DMla 

Ucmsa T^ws* ^ 
or Om ivttt l,ini 
l<c*iil»k« I 



lull 

lOiira 
laiai 

IIJIIS 

li.aii 
n.m 

H.US 



«7 

?; 



it 

I'll 



Yuu cmn see from th« abor** table Ik>w. up to ttxi <*rii| 
uf there wa» no< hi Berlin fwhicb U ntmiit the 

viuf of rbiludplpbtu) ur lit rnrisi which iu l«r|cor) a yew 
ill whi«h (he ilfttlhs frutu diphthoriji iliii ikct iitntiber 
luiir** IhaD n (h-4>u>jui4l. Frutu tht>n nii 1h*'>' Iwkhii to 
fail, alth<fUKh ihv ponuUtion of th(> cittm inrrrwi- 
ing. niiril In 1X97 in iWhii thv^ro vereoiily .SM tlmtlM, 
when' fmjr yvan kwforw thpr*- w^re Mlrt, and in Vikri» 
'.m iloAttu. un A«*)nitc l.mt in imM. Thr n^urm in tho 
rlfiht hftiiil roliimn of th« table uive»iiu[»iv thr di'iithH 
irr<»m f1i|>l>rbi»ri»y thAl ^loriirred to every tftouMUid p0*>- 
i>Ih whii hvmi 111 PaHm, Jinil refer to nui] citv nhme. 
TbiM »hoWH foil thiit ttic rnif in tlint eitj hu ?«ll««fi to 
ntHiut on** ••ixth of wtuil it foruirrly wan. 

Ill lujilitlon to the nbove, a rmtnt Metlloal NeWM 
rffi'm tu tlw use of uitiCozin in tMiuuiifv* for (lir> iMt 
lwriit)r-»evpi) cuoiithN a» re|Kirt<«l bv the < *tiiciu^> Hujirtl 
of Health. About th« flmt nf ()etriti«>r. 1H1H1. then* Im> 
Iran to be a rnry lii^rtoiiK «iiii|»^inic uf Jiphtheria in 
rhinvrn, now nm- of (he l*ncv"t citiee of thi* worM. 
Thp lloard o( Honlth wxin iMMrniue alarmet) and took 
Mrintf«'nt nifia*urv« for Un HUitpretuiun ; tliat U, they Iti- 
fttirutMt A ihon>ut:b in8|»4^ttuii of the rity luid tw>^Ah to 
li»>riitia4> flvwry rjve reiwtftwl with the atititotiii ficfpt 
wtoTM reMraln^il by iW avtluu uf foobxh |M*r>»nnn in 
riiiiilhe*( wher»* the uiHesvw oceurrcd. Fn>iu 4)<'totifr 5. 
I^.Hl. until Ulv laBl uf I>«sH!inbrr. IMtlH, there Kere rv 
iiortrd to the board 5,739 nuinuf j^ikvilble diplitherin. 
S'mI all raHe« reported to a lioard of Health a* dlpb- 
thi'ria are diphthrrtA ; and th«y have to tte nrcivnl a* 
to tb^-ir idi-ntity by l)*ct«»rh>lo»ct«»l t«t. Of tiicw .V7:t» 
QAMfH, :t.llM w(ir»> fnnnd to Im- mie diphthi^riA, ami all 
hut 134 of th^« Wf.ro treal«*d with !h« antitoifn. Out 
nf thi^ 'A.H'^H patl>>iit« thut inoculutenl, 3..V£I r«ioovered 
and onl> '^.V^ dlt^l. that Ih. only 0 7 \H*r ct*Mt, Heeeto' 
fiiri', for the t-ntir** f»erioil of thr hi*tt>ry nf (he tJhieaieu 
Hiuiril uf HeiiKIi. they hail ii<<ver bt'vn ablt* to kt*e|» Che 
■ Ir.ntb rate from diphtheria In tltiit eity l^fluw 35 |M>r 
■rent. In fuct, aliuunt every tiablMMik on the |»mctlo«> 
of niedieine pnbli^ticHl l»efori- IHtf.*! «-||| Kitv the dcAtb 
rate f rum diphthfna, no nuiti4>r what the traatiiHint, 
a» n«>RraMLnly beirii; from :tO to 40 (wr iwnt. 

Now HuptioMt wt* nhoiitd have 35 p4>m>nt, of thMe 
patient* who were cwk and who w^r*' Inoculated 
nitb AJititoTlti die That would have made I.XfTdratlu 
lii*^le^%d of tTiU deatiM from tlie dl»eiiiMe In <'hicaf(o tn 
tlM- la-t tWfnty-MVen twmthn. There another thlnjf 
tlHil in rjoticenWe : if you inj#»rt this antitoxin mtiiiu 
into a person who han bivn i><|io«M*d but a Rhort tinin 
before to diphtht>rin, in* will nut irel the diiwawe : 
Just tut if you vai'i'inate a |wr«<iii w1m» luu b«'en ex[NiM<i| 
lo »iuall|Mix, bo will be protedtHl for a ccm^ldnrahli* 
ttineaiTainiit tliat ilUeaiw. Formerly. wb«<r«i |i«>opI«* Hv^tl 
in the naiimi houite with diphtheria patkentit, or w«rv 
directly ezfi'ffwd lu diplithena, it wan fo«ind tliat ahiiust 
oiit* nut of every two would ffiet tho dUi*4iMf ; and w 
i>-^'lally thi* wan true amofitc rlilldreit. The 4'hienKu 
H-^rd of H*>iillh not only inrjriilikt««t the .t,H52 wek i»er 
MMift uientH>uiii. but they aUo hiocnlntcHl 3.«33 rbildnii 
and (ithem who did not iMiVf the dtpeane but w)m> bad 
beeu dJrrctty cx|MMed to the lufevliau ; aud of thmt\ 



ln*>tPAd of 1,N0(> irr^ti»{{ sick, as would have proliAbl) 
hapiteneil in th** old way. only thirty J^d >iek aitd nut 
a Hlnftle on)* diml, rn<lerthnoUt rri;nne, if there had 



bee>h l.^nOi^M^k. Xi iiereent. would have died and I1m*u 
w« would have ImuI to adil tl^iO to tiMi I,3:t7 nthen> : in 
other words. In the twenty-i^eveii iiioiith«, thr«>»Kb 
antitoxin, in (.'hlcacu. there wer*» Miv-t'd ov#tr l.TtW lirex 
Til i* m uue uf t he mu^it reiuarkabje evidence* tin*' eou Ui 
de»ire of the value of thi« di«C(.»very ; and In citH'K uf 
over a million Inhabilitntu each, you can ea;*ily Hee 
what a ffrent atlvancc* hiu t>een inatle in the earitiic f*^ir 
and wiptntc out of this une diseam*. 

t^ertainly, tbone in not It in i; mure brilliant, mare hn|t«^ 
ful for buniantty, than thix dixeorery of anliluxin ; 
and AM it i« pmluihUt, an 1 havo inihi'ated, that !>itiii 
lar dlM*oreru>fi reicarding oth4>r dtM*A»e«i will vhortly 
tw made and tw* practuuilly applieiJ, with renultK aj* 
MktlitfHctory AA tlioatiove. weiihofild boeorrM|MHtdiu)cty 
hopeful for the future. 

1 ertAtn U i» thai ftnrh a MvtnfC nf hutimn life oueht 
to Justify the wicrlllce of the Ilve«t of many aiduialK 
wm«b bad lo lie made tu t^rinir the dit-covery to |i>. 
perfection and Kafety of n|>plia«tton. 1 know that the 
■tatement haji l»e*'n ui*>le Iluit tli« wrhdt'v* of animal 
life halt liren uf no value, has not i^ared human life : ami 
the same peufde Kay that the detluatioii« are falw. ant! 
that thoMi statifctirK are not of value , and yet there ha<> 
iMwn no ehaniro, a* far n» I know, in the treatment of 
diphth#<rla, frtlior than in the iiMt of antitoxin , anil 
the^v t« no other war of ezphLinintC the wunderlul mlu<^ 
tion In tlve death rate, from what haii ht-^'n uneuf uur 
UKMt dr<Mutfiil dlneofw*. thaa by lh«t aK»uniplton tliat it 
wa* line tu thin dlnrovery. 

tn refcanl t<» the dlatfiKwlf nf diphtherta in tb*< ritv uf 
Phllailelphla. we have In the Clly Hall a lN«rl>-riolui:lnU 
lalM>r«t4>ry which in duiuff a ifr*-At d««al of iftwNl wt^rk. 
Hup|MNie a durtor iBoa1U*d in to i*ee a cane uf diphtheria 
or pnibtable diphtheria. There are nut many dnetoni 



and in tluit way a tcreat many deatJu may beprrrmtni* 
wli«reaf>. a few yearw acu. we hail tu wait a tew iIm^ t,' 
«w Ik»w ttiliiiTt developed, and oftco it waa tJiea Ukj 
late I(» Mive (he |»ati«iil. 

A« far n» we know, the antitoxin proilaoM tnin»inrt 
liniuunily, hwtlug aereral week*. Vaechie iiiiuiumi, 
lantN a laiii; time. We ant flndinff out In re^aiyj to twL 
c-ination tltat it !■ not surely protective fiir a|j(«iia. 
luHiiiue ra^e* only for eiuht or ten yrarv. The 
man who i» ir(>mf[ to b4> a.nbj'^l to Infection froM^Mk 
|tox will i;et vaivtnateil every time he In ei|iotrd t<.tt» 
4ll*e«vie. Kvery ehiUI ou^ht to bv varanaivd ; 
every youni; |ifnu>ii uuittit U* be revaecinalcd u ii^ 
e uf eluhtee-u or twenty. We have vo littk ataJlcfi] 



•t'idy. ^ 

inaeity like I'hilaUetpbia (only oneor twortatoi ty^' 
or. •<-ttuetime«. ih> eaiH-'tt lu a yc«r) tlutt wu ara mUr 
runutnt; no very ii^^rat tlantfer if we am iboc viu!rlnalM| 
fr«>queittlv after we are f^uwn np, uiili*tM au cpyVaic 
oorurn, when ever>'I^Hidy klKuihl be rifvacriniited. 

I truM tliat 1 have Mild eimuirh tn thtt talk thlBetvn> 
ins to niakr ymi a11 fewl that llttli* thlnjci ara M totw 
drvpiiied and that we have |Kti«ftbly IimI too hiiih«o 
npliilun uf tNketertA In ttie worJil at larire. Then mi» 
luubt That We ari< Juot on rhe threabold of the* 



and tbAt, within a verv vtH*rX time, we fhaltl^ven 
dlMouwrle^ which will heii;hteii uur aimrveMioo t4 
their uw« and whii'h will enable uii to iiiakv ii«rliritif 
tuonr oomfurtable, more •atUfaelory. aud mofv ggJe 
it luiB been iu the paat. 



THK CON-STRrtrriON OP A VOLTMISTFJt 
AM) AMMKTKR SITITAULK Ftm A dKALL 
HWITrHB(K\KD. 

Hy Nkvil HoMiiiK Hopkixb. 

I)vyAMt» and motor tending. unaceutupaiiiBd hT«stt 
ahlo mean* for reiulinic tha volta^ value, rarmi 




i.TMIlTKR. 



ttiftt can diat;n«>fte diphtheria every time and Mirely. 
tieraUM*, HometimeH. mild casen may he overUhikeit atul 
at other times riuev of tonstllitiii are ernin«*t»u*<ty dl.-«^- 
iiu»e4) HB diphtheria. The mily way lo weiirv w exact 
dlaf^HMiii IN to luako a haeterifduirlcAl text Tlie Ijiw* 
lerjuIoKieal lat>(trat<»ry iiu|iplii>ii a hitle Ih»x. eoiitaiiiiuc 
a tube of sterilized rulturi^ iiiMlliitu Ujtor>d-t*eruin) ajhI a 
HtcriliMd ftwab fin aiiuther tube) to any phynician uimmi 
applicJition , theM boxet may alwj Ik*' had at any lime 
at any of th*t |>ri||»> Miatii>ii»< hi the city. 

When a doctor H cat let! to a duuhrful or nupivted 
caM>nr diphtherilL, lie amonlinirlv seiidfi fur one of th«>-e 
outfltH : but. If lie i» wim«, he will probublv hnieinUte 
tike pAtleiit with a doee of the antitoxin iH>nim while 
waitiitK for tlie box or. at least, before th«* tent U ntiu* 
pteteiL 



When he irrtii tiMt rkaraplteriiAlui JiihI ilebCrllKHj. he 
iMita the Hwab into tint luittenl'i* tbrtxnt, touches the 
lalM* membraive with it. and then im^vet) (he swab 



around nver the surface uf the cullunr riiediuiu. (wits 
tiMi wiiUmI swab Into il» own tulw, replan*!* the plufpt In 
both tiitNtA. and »4-nd>* the Lh>x aud its cuntt*iitK down to 
tite latK^atory or to the nranr*t police ■.tatiun. from 
whkctt there h a eullrcliun mailr twi<N* daily, t'piiri lt*i 
arrival at the biu'teriological laburntury, the eiiltiire 
tiil*e lit put at unnrinto the iihrubator, whieh to Kept at 
the ImxIv teun'^TBtnrr. Hy the n^-xt inornfiit;. If there 
are any bacteria there. th»'V will appear on the nurfaoe 
of the culture uieiliuui. Tfi«( «Uictr>r» who are (here will 
takea little out. •zamlne It. and determine by tite mi 
crutco|)P whethi*r it in the true diphtheria plant or not. 
If it is, they will M>nil at once Ut the physician in the 
roftea nutitlcatton of Jt <»r. If telepltoiiml. ihev M him 
knuw by tMleithoiH' : mitliat he kii<»wt«|HMitivrly within 
twenty-four huur«i whether it u a uf diphtheria 
or not and van act ncrurdinfirly. If it u nitt. whII and 
IC<kmI ; if it U, ho ban luwd the luitit^aiu in good tUue ; 



»>tre«iftli. and |iower. wlH'ther for eaniniere»l <" 
|»eriineMal pur|Mi»e^. p|aci'» tlM> eli^trician In rlitirv*'"' 
u iiiaehine in an ineffleii^it rapacity, wbrii not in ait 
alluuethfr inipowiblr riMe. As an aec«ini[Mnyini* ei|iil[>- 
ineut for thr iiuiiterous small nM>toni and er*tt>t*l':f\ 
the u-nrking drawintrs and deslens nf which an* t4i W 
found in th^ (v>lumns of tlw varioun terhnical ^•Kiudi 
caIs. the little indlcatlni; InAtrninenlft dwnbetl taf 
otNiAtriirtMui in tb» fdlluwinir paiee« an? priaianly in- 
tendeil. With a sensitive voltmeter placeil Murw* ttw 
feeilerw of one of tbe^e i»maU marl due*, the sitwl 
Hi* arinatur»« can l>e "obeerved" and l>em o-n 
•>tnnt. ami with a delicate atnuieler itichidetl Ui f''^''^ 
ctiit, the ver>' pulse of the machine can be "felt"*' 
aiiv iriHtaiit of its |H<rfuruiaitee. 

ft is with the wish of ajuistinif those wlio litveet* 
slrncted rleetrieal niArhinery on a small urale tlial 
writer (fives the ftillowiitir dirertinns for tuaklnt; 
pie forms (»f indicAtinff instmiikent*. and glvn Mi*trur 
ti<Ht*f<»r their rAllbrnrinn and care. Instxunieiil niai 
b'K require* oun^iderable skill a4id nicety of w"'^.'^'*" 
<^lo|k.and the writer feels (hat he should iinp»>*" "E"" 
thu**- xeekinir eennitiveand delicate action of their pr* 
duel (o wurk with rieatimH aud care. api^iMiciiiiiirt^ 
exiw'tneKs 'd the watchmaker's art as fara-* jxiwiWe. 
otilv in turning' and polUhini; the all inifN>rtant pir44» 
anil their litllerouimlsealii. but in the entire tt«»Biut>Uflt 
of all iKirtiuns and their final adjustment. TheieiB- 
Ktrunieiit*. can^fully and accurately made, wiUfidlV'^ 
|Hiv«»ue for the time and s|i|cht expeuMt jneurre«L Tji^ 
vuhmeti>r and amujeler are illustrated in FiirM. I *od' 
resperlively. with plan and eilifi? view« which 
repriHliirtiun« of w«»rkiuK drawiiit;*>. 

The v.dtmeter w hich we will flr>t take iip. eudwdt*' 
the well known principle of the old |VAr«ir»vnJ(C«l"»"' 
meter, which hat won for itsell such univer*Al |Ri|>ulftr 
ity io Qn« laboratory uuiiisureuMula. Am wiU U* 
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llie fl^litH of thin voltiurtpr nm iiuuU* front ft luUr nt 
eniiiiiioi) l»urBt!«h<>« luognetji, Im^U**!] t(»i{^lHir, nml cotihI 
t»iit oil th« Lntbt* to r<N7i*iv«i (h» lirtlt* uinviritf mil of 
wire. The nradlnK *caJiii n» thvi*ii in thf illiiMrHUniiH 
are of arbitrary clmrArler, aihI not tlit* rt*>*iil( (>f <V(hl»m- 
liou. whirli will i)liiriiH»«Hl Utf^r. Tlie iiiut<t mtin- 
fHctory wiiy tn iHiiimit'noo iln- iiinktii^ of thib lumni 
lUffiit i» the ch'KinjntC «n4l cMilktiic unt af the luiitfiiftit. 
For thi* piiriKtM? w« will rtsiulrif (wo *liifU lautftjelo. 
UKVunirlikic iruui th« tlfM uf the pulfn (u (lie otitsitir 
fiiirv«attn« tu|>, clkOMU well tiiated, tUal ia tu itay u( (he 



iUfi hitMt nnrtUm of th« nt th« polM, thpy idumC hi* 
M»tMntte<l rhroiiith h i)Ur«iin> of nt WraI Inch. ThU 
rftiMin will ht^ inai.1v rleiir l>y t% itImiicv ni t\iv llirnrtH) 
illiiHtrHtlv** of tilt* i-nrvil iiul iimiuim*(. 'I'ht* MeimruduK 
U eii»ily Hccuiii|ilhlH*«l by niarliii: Ihe iiiaicii«>(s in » 
vit<«< III ihv iiiantier iniJa'iitril in h'i^. 'S. 

Thv |Mil«f*t are pliioetl ilirei'dy a«:aiti»( one >aw of (he 
VM*. uiti] nil iron rtMl ts nh|i|»fil iii betwfcii them in Riirli 
ti wiiy (hat it ret*(ji iiuiiiu^t the MS*onil jaw. By hnlil> 
iiif; (tii* rtxl tinuly. niid keeping; tt in u rertienl [KMition. 
wtieii M-Tuwiug up tlwi viMt, tbm pule piceaii can bii 





th« llnM nf »Mirn«4'o force to Imk h#tw«4>n. We cum 
now remove th<* work from the l»(he. ImU before Ink 
liifC (he mmrnetH aptirl. they luudt lie iii»rkeil with a 
file ill ortter (hat Ihey may bi* reu«>»eiuble<l curreelly 
after leiu|M>rjiiK aiiiJ uiniriielirint;. Thcr are now |>lariNl 
iM-|)ariitely in the fire for ttM> »«>r«»nil time, auil rai»»«l In 
leuiperiitum In a full eherrv'white color, and i>luiitci>ti 
imnictliutcly, iKklcii tlownwartl, into a Urye mil of Irr 
rutil wntcr.' Thin mnvit cfTectiially replaoe* the t«in|jer, 
imikiittf th»> i>tei>l Mt hart) (hikt )t 1» not imMble to work 
it afterwaril urRl It i* for thiN reoMin (bat (he holeti 
for Che IjfjltN ami scale MireWH muvl be vvry narefnlty 
aii«l accurately locate-d beforehatKl. 

Ill onler to replaee (he mai;ne1isin. it m *m\f nccei»- 
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Piri. X— METHOD OF SEI'ARATINCI 
MAdNET POLRa 



aotiip Mhape as near an tKMHible. lu order that they wilt 
eninride At the |>o]efl when holie^l toirrther. All>'>J^^hl 
ovcrlitppiiiL*. nf rnafM*, in n<it ^eriotiK. fur the coring nut 
nn till* lathe after the two ui-iurnett* Are flnnly IkiUihI to- 
fTPtlier reiliicetf all vital irri>«;iiUiTity, ciidnig tlu* eyliO' 
<lr1c-al <>|'**hIue front the two thickneiwni of utMl ahio^ 
lulely tnie. 

Th« iu«»:iH*ti^ are now phioeil In a chitrcnAl fiirnAoe 
one at a time, niid are mi»e^ to a cherry ret) heat, aiul 
altoweil to nuol ^luwly In a lewt inteOM* i»ortioii of the 
fire. Thitt nniiniliuf? in neoewutry in onler to allow of 
the ruttint; out and drilliof;^ for (he bolts ami ncreWH. an 
the iiui;ciirtii aro luaile fmm excellent hard t<(eel. and 
when tetii[i«tri>il am worke<l with the t;reateyt diflleully. 
if they can Im) worked at all. Having; drawn the tem- 
per, Hint nf enunui ineideiitully ttuf ina^etlHtu, the eor 
tlilE ami drUhnir nf the uteel li a very eiuiy matter. It 
■ ill t»v> ohM*rved that the pol«w are Mti>arale4i by a 
very miiall gE*p. m noine <t-ine.li motfoetN only nlKHit 
Itieh. In order to make a ^uffletentlv larffe laihe cut- 
ting for tbe movable ooll of wire withour bijrinic away 



forcyM] afMrt to almoat any dniired extent. Ilnvlitj; 
■|>aeeil thr poIe« jtiiit ^, inch mi each uiagiiPt. they am 
can'rullv pUerd together in a imiall haoil viitn* ami 
flruilv emnipi'd for ilrilliii:: The tKi*ltinn «>f the h'th««, 
whieii are ju5t incti in diaiueler. uttik thi- exi><-|>ti>*u 
of (he two Kiuull oncD, in ihown in Fi*;. 4. The upper 
hntra are jiut lU inches from the |k>Ic ti|xi, ciirefully 
ine*iiure<l. and tiie third huLe In drilled) through the 
ovncer of the eurvnifc jHirtmn ax »hown. At an exact 
ditttaiwe of 4\ inche« rnMU the |mlc« urn drllliM tike two 
Nnialler holes whioh are u» receive tlw «cr«V4i of the 

M'Ule pliUe. 

Ilavtuic cuiiipleted (hb drilltii(r« tenipomry Iron l>olt« 
muni be put in. ami Ihelr nut» (iiriie<l nriuly on. hold- 
iuifthv uuijf^netA Heeurel^ t4*Kether for (he ooriiii; out 
on tin* lathe. Thin eormt; or circular ofM-nitifr muft 
Im!, an iiHlical4Ml. just l'( inchew in diiiiiietrr, and is cut 
with a ri>|^tlar tK»rint; tool, with the nt^rk txiltwl on a 
lathe fac4i plate. The uui^ncts inunt be »o plaei-d on 
the face plate that the limit of the eircuUr eattinic jui>t 
rearliee the polet*. Iravin^ iw> uiaim of nteta] there for 



Hary to draw the luairnetH separately over tlie poles of 
A |M>werfulty excited elect mmmrnel. The honeehne 
luaintet ia allowed to Htrike the itolev i>I t1»e electro- 
nianiei with •nine liir|i> fr^-ee almni iiifdwav np. when 
tt i-- *|r:i-An i<ai K ..ar<l uii*l |>iilv«*<l awny, TIiIh pnwN'M* 
Ik repeateil atHiut a dor.eii tiuieti uiih each uiatetiet. 
and the two are lltially laid toprther. «ilh tltelf like 
|>oIe!t, of c*»un>e. in contact. The elect rumiurnet it* liewt 
made fur aiul operated with an etectrie lii;hliut; cur- 
rent, and will prove n nioNt UM-fiil adtlidun to any ex- 

Iwriiuental »hon. The imn corrn nf thin luafrnct tihonld 
Mt at lea^t <Hie incli in diameter, anil be provtiletl with 
ItobhitiM or t([iooU i<nfflctently lar^ to hold the proper 
lefiirlh of wtre of the rt|£ht rM-ifiaiic*' to be conneci*'d 
direct with the etectrh! cireult. Ah the mn^t »iiiiple ap 
olftcation of <Mnn'H Uw in c<Hubin»lion with the rarry- 
liitc capacity of a Kiven wire and ilfc re«iHfauce ftiifflce* 
for makini; electn.tmiunip(i> of all xize*. it in not iM'IimhI 
ueeeNtary to ^ive the Kpaoe here to detailed tlirecEloii* 
for difTeretit wireji ana li^btin^ preynureit Ifecau^e of 
the undouhte<d atnlily of ttir rtuulcr to de^j|J;u aud 
make jitf^t what he nei><l» in thiw liiui himM<lf. 

Havlntr the inaicnetH drilh>d. niriHl, teiiiiM-nMl, aiM] 
nuitrnetiKed to itnch an extent (hat they will lift two or 
three tune* (heir weiifht, which in reiuhly accoiupliiih 
ed if the eletanmumiiet uwhJ wa*. ptiwerfuUy excited, 
we CAU lay theni Mflde for the prvei^nt, and tak« up tli« 
work, wblch requlrefi theifrmtevt care aikd attctitioo. 




Fifi 4.-H(»RSFSHOR MAtiXKT r()KKn 
orT AM> PRILLKIJ. 

This work mnvintii In niakine ami whidinir the httli* 
muvable ci.iil. and in pmvidth;; ll with it» Meel pivof*., 
The frame of thix e<»il niii>'( Im* llirhr. and ppeferat^ly nf 
iiMulatinK material, in onler to eliminate th« danffer of 
grounds aud tliort cUiMiita. The material ct»o»«« for 
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tin- piirj.....' i-;ir t ■•iiir'i, -■ur wiHi 
with II '■I...'- --r fiii 1 1 r.li.'i\ tri'ili 
F.f ■> illii'-iT^.r.-- IJii' »iJi.|.l.i-n V -.1 

4^. whi-rw iti*' latUK'Uhiuti* ui.- in, irk. i -in l 
tra:rttonM of *hp1u>* Ai H wc i.hm- miui 

frHIII^. U'iH^I) His*' rli»' s-ltri^rs' iui',1 -I f-.TiirI li «» 

•OOO If l>iif ill riiiivlMiiM-liiii At • liriM- '.li.-fr«Ui- 

loe ci-Miiplfl**. l.w>k.li.L' III It (foil! ii- api-iT .-lit;!- The 



.»li.^ri. ki.lf'- 111 u>.i' 

..kir.-. Ml. I Ir 

. ;i- -I. :ir 

..III M:-- >li.iL-''iiiH in 



-I 



.1 



wi.rk iiiii-il hi- n\t--i\-i\tT\ 

r. .lii- i-l .triirii.*** luM-'f i I'vs )i|i,:-l,>'il m-i l.' : 

oijf. aiid nin'ii (iikni. a iin^ Ii I.- - .In:!-* ! :li-.iii^-!i 
uitpf^r Mi hiuid c«trtirr ii- ;ii lit- tit 

Till* fraiui* i» iiitwr Brrui>t.*>-'i I-r ^Mt 'lnj '.Nrli ti- 
nir.', whr'^h i* )■<>(, v^^nu'-i l K- ni-Minlfil ^..r r-"." I^'mi: 

trir l.il.-l.' .'i.* Iliii.i'lll«-I3 Ml r L'. I' H'-i-.- vw Ii i ■. :ili 

VI.--.* .1^ rL. liuK- I". hi. II. lit /I. iii.ii|i.''i-'l ^.-i"...!, 
tw-i> iiiit*. /C A' oil t:if l..'h. wh ra ^ h. 

WV luiw fi ihM- r- 1 1 1 1. - i-hi.ii-r ■ '[ w ir.' -iiid Iti . 
whi«*li tui^a'. Ill- i!MV*'riit »l hy i it*- vottUk-f ■ t ; 
With Wlilrl. tilt V 'itlllM^Ti^r U t^^ .^k»' .r i .i' 1 
Oti tUih I l<- frill 114^ n JiVtilliihlt' I i<r -^v i r 

u iilf tty A ;i-tlti' U'*^ tli.-tii >a t>i<-li 111 tit-U'lit. V 
^ of Hii [:irlk. ,4 iif ni> iiii-li Immii|£ »<n<irriirtrsl bti:«ii««i ttt 
llir 1liickti4'v* lit Oi*' inner CHi'illxxiril fr^iuiiik; wtiit*li in 
itIiichI afiraintil (lu* iwu oiirfr |>ti*ft>i^, »imI t-ni-riuirhiii|; 
U(KJn ttifir width lo thi" ^-xi^-nt. Th*- vtiltuir** iiiii».t frc- 
qtiLtitlv iiktft Willi IN 110. with a iiiAHhiniiii rinp !■» AtMiiit 
IJ.V he-rrfopp, the iiflruiiK'iiI df «(Tit»*Ml Ih'-I wt.iinil 
ro uitiwut*- ln'twetrii 0 voir* ain) U*!, ieirludiii^f, ill Ihf 
o|ut4inii of ihr writer, iimrly nil tliv «iiiaU iii^i-hMie«* 
ilv«crib«4l for i^unxtriioii nn. vrhHlwr fur |M»wer, llffbliDur, 




. flk— PORTtON.H OK FKAME KUU UOVABLK 
COIL. 

or eii»Ttmifi»«Al work. A« thin »oltm*t«>r it« liic^rKkt) 
fnr HwiiclitMuinl work. It idumI lif rHfiitttl* of rviiMilMliiic 
■rniM the fwle-r** of n i»Hrr«iit tllfTfritiie ilk |H>t««iiTtal by 
110 roUit. tfMmtaiitly nirlHkUt ht^iliiit up or »U»>9Mntf 
mnv appMVcimbI* iMiH"4*it of tIm* eurrvi.t. 

In order timl ll lua.v iiidictate withnuf iMfln^ vrH«t<-ful, 
il iniut jKMHMM very lili^li n<»i«fittH'*'. iil|.>*\inic oulv 
abiMttora»au|Rraaf i«rrviit iu |m.^M uirouch ith eudfa 
IM Ibe uiaxiBimiL Vte luu*!. rliMt* for>-. rh'Kr^c A vrrv 
IliivwiMforftlMliailiblJitjHictiuttawiu^K'ii <>u .i* f^^i- 

bfe WiUMMt telCillC Mt UryOnd tlle O'drfi of tli» h-Jli* 

frauiv; Aftd wiiia la ttldltlon on a nuivtnttce »iiool »iiffl' 
' cl«at wire to iliiil out all viirreiit fluw willx the exerp- 
tioD of abiput out ampere. We will teqaJie f<ar iki« 
poriMiv nf wladUig both ooH aud Miiiloiiary miaiiineB 

itijut>l ouiiCM of Ko. 40 vtnifSf «l]k nurerotj win. 
Tlii« fiiKT wire U cotsiitiuttly wtM^ticNl out un 



|j«r);e iwiilrtf, t)i«* wc>ii;lil. aihI riiO)ti't|iiriitly Ui<> riMUS' 
Ann*, of th« win- hririi: only appr(»&iiiiAt*v In aiMtti<K». 
tb«' piirity ff cr-pj/.r la win* ^arit^, aui) ik M>itiH m 
»tiuic«« tiw emgv, wo It In wIht to conui>c1 ttiv wtnp 
MPDOTUMmOinof Alio vott rircutt iMforp niiioviiif 
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FH.t.-KVraoO OF MnrXTIN-O FlUIOl I» 
UTHK FitR WINDING. 

from tlir hmwM u[Mtn whiVlj il »'a» JxMiirht. Tlir win* 
jiliiiuM w«nn iji' vt-rv , in fitc>t. toa ixMri'cly ip.tii'i* 

abh» Urirrw*. i»li.-ti i.i ojriMiil wrih ii tli*Iif-.:i1t* 

ntlinu'lrr nhoultt iitlow oiilvi'H* uimimt.* ■'>i r'lTTfril tij 
fluw, of cymn.*-, nt tin? iisiixM.iiiii. 'aiIi '.vliih 

it L. to bo u*».t1. If tlH! piirrr-h: ilrv r'-.-i hy tl,.- -^rM.-i 
L« t(M» ifrvnt, titoro wire iuu»t tj4* itl>ti«uii*4l tuiU «4»iitul 
.III . It iiHciirri'iitialiMilalttatiartaf AWanmnhMno* 
lit 111, .III.' iim-i ll* rmiorwl. Br inalciaff tMntaalaii* 
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..I K-.i .1 
.■ ■in.-- 
nil :[ ' 



. !»iill|ily tliij* ; Il rr.|i;! 
.1 olTvr hiiffli'lftil ri'*|.' 
I. -Idit our .Til lint II r. 



I'l.i 



r II i.T.-, 



ViiltJHK" I'lirrv'iir ' 
i*< rlif I II .1 V I I tl in ."jirr s I i;; >■ < 
A« imt -li i.f t In^ nmviil I ^ !i- r 
lllr lUMviihli' U.l.nin a-n; 1 tn- 
OH It »iv^.- iili.l iri(^ln.l.-.i "n 
(loi- mi.l il In II - liiin 11. -ll .■ 
I.j.u'*- .In ri..l, 1111.1. r iiin, I'l'i 
l.> wii till. Wir.. W'lin.l II 
WfLiili 1. ..|ii..it Sn: .11 .1 iri- 
r\iii or roll ..f (itifK.r fni' rln 

Ini .-.|.t*oillit ll.. i.|.|'.-|if»-;l lu t III. ronihti.in. Tn n|[«>III|it 
In liiinillf wLr«. ot till!..!/!' from tviiyrliliiK imt n nfKhil 
will hitri'Jy r.'kiilr lu 4!r..iit ilHt.iyt.. aim) tTi*. ]i-«. of tli*. 
lotij.ir |M>r1ioti of tin. iuut«'rii%J thnjo^li kink^tik' himI 

l.iri^jdtii;- 

ilaviiig manntvil IIm litlle (muting on a ImhIi. h* iii- 
4fcMwl.«Ml niaad Itaa Mm* in lbs lubajlimk. ira 
•nnNdjtofllttwilkHitJBNtaMvlN. TteHMdar 



.• tlilH 

.1 r. -1. tin. lili;)l 
ninn.ir.|. s< Iii.->| 
I In- .( ir.i il-.i I 

'nin-1 i'- w.i ini'l 
^ ir.. I- .-xlr'||iii-l-. 
-.■ li, lU- llr-l 
n|..' It r.-i. Ill-riw 1 iH- ii(..\i('r 
iinvt t.lli;,* Init n .liiriotti 
^ ^..iii.iriini-. woiiikI <hi a 

|lliri-|ltLi..T. nil. I HtKniM OU 



I r.NM>IIMldl|llltiiMn'i h.-rc, ivikI (;ivr « 
mill Mtl4iritlHlin to till siii.i.ilh Ifiytnsf 
r.'i«. wiikIIiii; rolimiv 1 I', n Ir.nnlti.' 
ur .l«K./.l rr.iiin>, iinil It..* litrli. n- rni. 

. I . h If .If i'l'-.-lirt !•«■ wli.ij fj|ini;|r ttni 

■ ... rti..' iliiir t J-1..I iM i.nt iiij*.!.i 
I |iii-- nil' III till, nfl.i III.;.. ini|.i. l...n..l, n- II 1- -nr.. 

lu^rfiik ulT HJitl u.H*iM.^tfjitp reu itiUiiiic i'li*' iii»(Li«i>ni 
Ja «M<il«rlo cint M imim- iirntMCian. iIh 



inu^t 

KO.-! 
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irntly iiiaili. bv ilrilhiif; iitto thi* ph^I with a >iimll t-n^ 
linll, iM'tnri' !uirtt«.tilti^» iti iiipit-nry aw in iIk- i-ft*. . f -j,^ 
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I :i 11' l^ioir 
\V,- imvc 
' t liii'ti 

ill MV 




Fio. T.-MKTllOl) OF 
HOVABLB OOIL 
NBCnOHS. 



.VTT.^<;lll.NU I'lVoTS Til 
AND ItUHKUB UP OU.N 



cikI Is attaehnl to Ibr mmI of h ihoft pkvf of No, :ti 
wire. wIikIi in broui^it am nlnl mmtiiwl aruiiiHl llii- 
b(»1f iriiiiMirmrily, ivrior to altarliini; live uppvr iHvnt 
of (liroitL Id atlaeliiiii; Mils No 4il wir* lolbrNo. 
'.fi, thr t wo arv t viiii«d toi.'v-ilM-r. am) Mj|<t«r ikiniuJeto 
fUiw bjr nieaiMiof a jrwrk-r'n wjUkTiiiit cofifMir. U»« no 
zitir enloridaor iillier (M>rTn»ivr tluiil <mi Muall wirr. as 
it impldlf earrcKlM it awav after minplrtiun. A lillla 
fMin l*wl«, aiMi •licHiM (wapplinl tinrly iinlwruMd. 
TIm VOi tl wjp» |i« wrapiHisI anuiiiil ih«< bobbin o— or 
tiilii* in onhr tn lako all •ii%i<i nlT ih<> fltn'r win, W* 
QUI itow finw^ Kiowly. piitlint: a> iiniiiy laywM on 
•*irnlya« (..iwiibK Iliat iV iii pi'rici-t l«y..i»' It will not 
hr iHwItite to rail ihviu all on In laymi, but ii>. many ac 
|M»-i.|lil- 'Iioiilil h* pat mi iu thi« ottkr Iwforc tb« lalbc 

I- nil rt. rapiill^. and mlriMiitiiply fed on tack ami 

fordi. .V liny tiuiesliaaldbeuadeODIIw uiil*reorn«r 
uf the litllo fraiue wbn tiM coil to aiMBpMck Mid Ibe 
wire drawn dincily oat. BiMHlM It lH«all Oil ImWv It it 
not a avriana ualter. but aboidd il luink bdmr.aM- 
(wir ■■ a rtry diAcoll thtnK lo make. 

W« cuo now rvinova tha work frota thm tatha, and 
|»ovi<U> III* mil with llttia bmim plalta (or tha !•••■>- 
tHHi nf tlia MmiI plvolj^ Tha aclmna of att««bta( lb* 

fiirotn nii<l lhair pbttM In llln«tnu«d in Fiv- f> Tb* 
ittkt onll h r«|U«im>t€Hl <miipl«t« at 0. wMl tiM top 
and bottoHiplMM bound to puM »tth*UklliiMid. At 
B «i« Imiw an «od *l«w wlHi » loyor «t win- 
woaad oa MMNljr to oliot* th* MmMtloai, «kMi ar>- 
rtry altnpKoiio end of thoooH gatm M Iho Mpt<rr 
plaio, wben il It Mldcwd. and tho othw mi faHam (•> 
tlMbottoiB, w lw w i ltliolioilitd in tbo mm manurr 
At/wariiunlif batw tta« Hitto pllta dtllM OM tOM- 



oidvellMiriWM. Vhe BivoU OM OM nuMB MMlndK 
iiHTli in dlnum and <i iMb In total heighL Th» 
lilrl<- hnum pkOtt iuiw «illall Ibn |tfMI* aio t* tn- 



ilili-11-.l am A I 
|i]vot ,*, iiieh abD' 



titftk. iMwlMt tint pnM # tb< 
in> tha MiilbBa of tha tdaid 

Tbm- nivnta un* drilltd tbrongb with ««iall holn n.- 
IndiRfttail. nucl tiirn«d to 0n« conat in tlio latbt by 
niffnim ttt a viiry Hliarp and fln« tonL Tlw work oii 
iUhmi iiin.t l>e |N-rlm.<. aiui If tliv flr»t attriniit <lix>a not 

brio;; nm. tirul Aiiimitit wfn*. a «^i!««iii net iMa»c b» 
iiMitf, Tli*y *re now lidJ In Hw lliiwi' i>f a Hiiii»».ii 
iMirni^r. ainJ Ii«ut4^ tobriirbl reiln«*i#. nnil iiiiioicvil Into 
of iiiereury. wbirb iuak« thrui «-iiifctufl> bsril 
Two litllf bnutt pliti*^ ane now cut fmiu larau Mil luob 
in IhiekncM, and lllnl lo juit oovcr tbe np|ier and 
loww nlRM of tliF lit I In f raiao W ip t oUwIy. by l«ctin( 
uiKiii tlivui. Hol« am drilled tlWM|tb etnclly In tb* 
r<'iiii-T> with t> >, ioi^i drill, and tbeliltlepi*alBpnwd 
la. Tlii'v luuHt Ixi abaolately iu linabnfarepMcMdini, 
whirii cAJi only Im! expiHrtinJ nf tbd rpMilt of acnirata 
.i^ihI .klUfiil wnrkiimii.iiip. Hi-fori- NoUli-rinir in {Mn-ltion 

till. Iltti*. Iilvoli. kIioiiUI I>|. |taij|»li|iil by rrVol\llit{ ilk till- 

l.TtIo-. mill by ajiplyliitf tin. Iiii«..t iiH'iil ■>oii>ry no i-lotb 
Tbf little' plat*.- Willi ttii.ir rw^pM-tivti pivot, ari* 
nriiily iH'itii't oil tli.^ friotiiiiir witb hllk. ni. lllii.Iinti.il Nt 
U. 111?- i.-orii*-r» of tbe Imtv* l.i-iiiir lll»-il i.iiio'itb bcforn 
wiiuliii;; on III*, i-ilk to pri.v..ot it- iM.intjrnl Tbe flid« 
of lll«- riiil«ri- now iHH'urKly KoMiir*.!] to tin- linh.M |ilitr««. 
awl ibi- wh'il.. tciveii a irooil roal of oranur -bf tl«r to 

krr.p out all llioiiiturt.. Wbk'b la lllllll.- 1.. i*iir|i :lir .ii-ij 
ill tilur. KbuMl.t llliff prmnitltioli l»- *nniri.-i| W nr.- 
iiown-iidy for tiiMkitic tbe. frniui- of lini" xstn.ni h.i.iii. 
tlw liltK* lllovabli* roil- "l'!r|. i- mit . lit li\ n fiiii- nl n 
bui'it MIW Inilll a -oltlj pl.ir^. ■ if l.r i.... •^^ k.ii Ii th rk lili.l 
bit. till' i|.|[ic-n«i.:in. iin.l furnt ii< ^'ivi'ti ni Vit;. 
Tiit» IrAiiii' 1. iii.atly miioothwi off wiiii a Diit. fl.it tilo 




Pni.«.-T»1MKWITI>1(« op 1>T.AW OP BRASS 

PKAMK V\jH Mt)VAMI,K i cHl, 

aftiT ^iiwiij.,; .Mtr. an.l provitb'il with a li.^rilriii'.l 
-tr-i.| -I'Ti-w n. i..«..Hiiii.' jf |.oiiii.,i] I'livily at it* i-iiil fnr ttic 
ri'.-.-pt inn nt iin«. nf till, lilrl.- pivom of tin' roll. Tlint 
Mtrrw jin*.m tliriiijffb tiMi frauia at Jt ami w Mcuiwly 
iociiM in nadtinn br noooirio ii( DtMooaabevn. 
Tbo egamtl wtKjt to tbo ood of thlf toNw 1» oobtob- 



Tli. ;iin:l 

I--.I l;r til t"- 1 1. 1 l-Jll <-|J: t 1 114;, ■ 

I.:if ai-kI** It I r hf X iif rii.< f. 

v^iii (rii'iioii, III i.rt.t T ^t.nl". 
<ifi lh*"ilrlJl »rt-i h.' III. in- i.h:i 
;»[«>!l nf th*- tlltli- It:v<il. Ill tl 



a I* 



' 111 



r.|.-ti. 
I.r I 



ll Mipi'l 

—rtt- 

hiir-lf; 



II. . ''llit.M> 

1.1 -A tntl.. lT,-;.-..r 

tn.' ,ili;:l,* t>! Mif 

Miiin tl,< 1,11^'..- »,t;i|, 
)nnij:M-r 

1:1^ ui.ivHhl- .-- ll Mipi'i^rli'ij «;iii[>ly liv h.\r.l,.ar,j 

At thr ..( fti.' rmiut-.u/ 
1 li.i.ck .it i'aM iiLmi pn,^ 

^i.lr-i --'iijia iillli- (.•1..IIHM! ciiuiiu' f.if tlif m*f[,ti,,i^ ,,f 
1 - K' ■ 1; tit-t pi 1 ..I. Ttii^ K^r-f. XA'f k 1-^ forpod ihlofcrn^n^ 
p-.ii in 11 pi-c.'i.i vuli^aitilt-, />, whtcli itt tnni u for^ipi 
iiiii. i-t r iMiiju; iu (h(^ braMM fraiop. A lltt|«- ibclla^ 
[ 1 In 'm-. f. imii(? in pljini in«iin>» a iHTmniifitr t«ii|. 
Tin- . i..i'l ^iT.i- i.r thi* tit*^\ hlor-k ftlid VMlr*tiltf jj^Hj;^ 

tl.rtl. ii( i-|.ljr>^'-, ll:-'*. I.nt Ilillll. T Hi ■ li.li^: lit I Im- <li»Iaj^ 

t-l rhf .•■.:ih,v(l rmiii Ilu- li;»rk ih | ir|.:h Tht* Forte 

lii'ttliteli A 1- \iiri.*t.|-' iM'.-iail-a- tif T Im MTfPW, i^TTlm 

for th** mlju«ri[|. I.r 'i |H.tI.^.N, i/. is lui ttU'*'«im«| 
H mift Iron i'V i iiiU ii-«i --^vr.-. h^l l in p'aw frDiii h U>lt tt 
rlit' iini-k Tli>- ht'la- liiill.iw mil MM.Sf. ntwmi lliAcofy 
>t II !-..iif .-.i-il;.i-T w I'll iti 'r.ii» i-.iri- iH N?i.iuri in |*.f|i»j|| 
«t " il ' III- V i.-w 1 if I lit* [•< .III pit- If. I v..ltiiiflrr, Fftt 

1 U> iiiti"l iit>w pn>viiU- !i (tfiMiii.t pit-t'.- I ( rulcxhiif 
y. Fitf. which (*iT4*i*»-ii n*.'.^iiist II I- t fruim,.' 
ami wliich mrritrB a riiiiili l.iij.liiik* ■<<'r<-w ?*tuall bfn-, 
-jTrv-w tvth-t with tint* uuty In.* hati wliirli ii.ii^* 

r||f-.* ivMuciiiiiiTtts \vr\ riony. Thi? r<nl mn imv i>f 
pl^i-y-il iij p•(^il;^■Il 111 tin- frntw, Ihi* M*n>w hftiiKluriiM 
iiutil u iiKi-Nt i::* iirl" .t>ljii«tm«nt in ostablMMd wlwntbt 
nii1» an* l>K'k.-.t i iirt ^hovM b* tftkM, hi loikfiitlla 
niiti', i.ottiMiini tilt' M-ri>w ftirrtwr, f' 
polUU hy uudue btrniii. 




Fl«. tt.-I>£t>IU.N OF HVi>Oh FOR AHMBTLK 

aoLBKom 

The fraiiK* is now to Iw Ix>U*hJ to a hmas 1hu« |tl»tp. 
8*^ inrlw* midt*. iiiclirt h>iiir. and ^, hK-Ii lu ttrl 
neiiM- Thi' JkiUw ar«* -"iMmo at Ih*- left Iti Tin. thpr n 
act di^laiict' it*-|'iir.it rii.: thrill t)«*i:ij; luarknl outer 
bra5«( itliit*' l»-f"rr- i)r llitiif hol<« for llirm. Tb^iln 
twifN' froiii thr ti.ji -if Ihr' lira--* pJatf !oEbf !ttjt u( ir.. 
roll «iip|M)rtin;; fraiti)' iit-i«' t*?- j i-t iu'lu T!ii 
till drillnii; nf tln^i* i-i-l--* Ati-.l tht- uitjaMirn'iu ni ; 
frtiiii')' rtn<l iiia^nkt'i* i-aiiuus U' U*u >.t'ri.ul» -hhT'*---': 
ii]»iii ilif ri*Aj|»>r. It i* not th*» ru>:vf-x ^"..x^;.- ii ii. 
iiN^kih^; .iT iDhtrnuirnt. Tin" hr-iRht iii!j .i*:iiifii ■,f 
til*- iMik'i" r«ttEiir!iHifr tiiP tiraxn IhL"- i laU Hfi»l 

©l»|,\'|.m,'|lTl)- muj.IikI 1.-;! t iV U*-lliv,' lH.|r> .UM 'tfv*- 

nitiii ii'k* ll II . 1 1 ii-ir:ii. I -■tl y-' 111 h'l.' : 

riif l»: I Ii t. r otn»i»-ts t.r » I iliu, ^t/lit *-ttr^i 

ll^ll-^ 1.1 .ili|''ll I" wildfrwl at ill** to(» a »lrlt<1t>r tir»*o 

■AI'.' -;trr>riir H liltli- ••li.liotr wfl^lit i\s hIi(>«»I( Ir- ih» 
fir-i Tu' IT" -it V *?"'h to tlt»-tiliu) Etnd .-(li:- vkw, |i .> 
Kif ■"(TL'li^ ' f I nin lit M- Itrn-s ii,i [,.r m |:irii fwl-tt iIk 
t'lrniuv; v l rhr c'.il. .ru; li iku-^'i tii- ,t.|j iki,c,i jy lyufli in- 
»truuM>iit by tlw iimkvr, whvu t*«Jibnfcliii4;. 1( nwt 
otoviofMlir be pla«Ml tut nmmh awrie that ibalate vlU 
' -i O wfictt tba «nri^ Ib vwtimJ. Ilieinbii 




Fie. Ml— PUHITInN oF 

KRiaT[<>.\ 



TO tflNJOL 



ty*t^i made (rum cardlKMrd (rhintl to a hnv^ rmUKL 
»hicll in dcrrwrtl to thr i;i.ik'io t> ii^- i Mltculrti T^' 
wile id xtnirk off with a pair .t? .>tiiii.iL'^M-< f«r *> *'t 
h»ch radui» for th*? M-ntt-r iiiif nf rltf rcii'li iL' |*^,"" 
which Ik i1h< h-NKtb n( tiif i-^Miil. r TIh- m'lu-vl "i'li" 
of thr waUt In ^ un--li, uKil rill ii.m niM ii ».ii^"i'»* 
UK-juinrrturnt lit>?».-fti th.- jM^.n.iM u' rt,r i.ii:it*'r ■*^-*-^ 
at tbo i'«tr*iii»- r-.ifji'- .iiui I. ft I* iij , ^-t. iNt.' U5* ivfciin; 
an* 4 '^ lnrh<»» .n Jt iii.Tti 

Til. fi»»4l*t«i>et. H|HHi|. \K':\in\, iti.-liiilfil in ».t»-« « 
r I I ( 4' oil Ihf iiioval»l4< roil. I- •Ihumi :i. |. .m" -i' 
II ' M , - h viHWH of th** HtiiMht^I I n-r riitiM'iir i . .iri"'i ^ 
iir-- iiiml*. bctwwil th** pivolit of tlu* tn;Hii.til"' tnn. n'"' 
Ibf hitnluic wrrw» oti the fmuir I'y lit:lf .iiir»l |'t'f»* 
of Nit. 10 barr «.-opt»*rr win?, im iiiuit iii.-'l iti <VA wlii^h 
arc liriiily Iwk] iu th« hoi*-* *'t thr pi\..r,- tty * lit'* 
wed;jf and thr rad of tlw? puiijtt*r n-itpfrt -..- v, I"''*** 
linv wir*--! should liavi? an t-i-^y hrhil i f iMi M l'-r*!''* 
nidiiif, an<l Khtnild ivot \» tourhi d aU«'r th-r trntntmrtit 
i* oiiiw ailjiut<><l, for, &lthoiiirh tliry are of 
rhanii'tpr. thi>v fXfVt a hrtit* *|irlii|r forr*i on thr iiiu^" 
lotf tif tlo- iMiliitt^r. and If they *ri' no* !oiicl;e«l t* 
li.-nt uficr ibM Jln.t Kcttltiit. their *fTi>rt ou fli*- 
fi.ll nSlI lie ciiMMtaiit. Thf liiftniiiioiit i> now r^i-ly 
fur Icttiiiir atid <^Mlil>ra(i<Mi. au^l i.^mi I»" iii*'le n* "••**' 
triK? vtih.< ilirwt or to indicate any arbitrary c^it'ji 
tial valticv For thi* it in <nily iiroe*K»ry 1<" ti''''*" 
the mnle ialo euiial parte. Fur (riw vnlta, lKi«em. 

iiitiuHwriw ' ^ 
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Iti» ■i»ini"><l that th« wflgT mrhhl ■ r~Ti t I t in 
•inildrot fnrdiriTt vi.lt vaMmmktuid tlMt ll<< fAU hnvr 
111* nf 11 viitiKljinl mittrtiiD»iit for Uh- |iiir|M)r<i- at 
mni{i;tr :h ' r< ullitifK liotlt lilt- «'tniHt»i<1 luiil t\it- 
l[i>t r i: II >i I .' w> .i f iimkiiii; ttro pliii-txl iktvihv 1 h<< tiTiiii 
lliils -if .i.!^n..u;i. uimI tli*» (iiui'lill.f »-t;*rtf(l, its .■4rj1.11- 
tlit.' Itfui;; ■Itli'Hii linril th¥ ntn.i'.'Vfr kiM'W «■ I li.il Ij-iTIi 
Voir rii-'UT' ;»r«' |iro|t»»riy Cniil>»'Ctfi| hii>I .tli»«'t v.-^ tIim' ui- 
dlc-utur* tunvtuif ov*r lUeir ri'^p^ftivM >s;ti^- 1 In- 
liyiiuuiu is now 6petfU«*<l U|> iinl 1 : li - - ran-l m I 1 m I n ^' ■- 
135 vults, «rli«u Itip lillh* bra>-i »f l'I >' n,'\t 1 

lUtrnl i« MO atlju«t«l] tlinf our <ll^[^|)lll•-t r » iMliL'aU'9 

1S5 rulta. Thr w«i((ht uf tlif litilir br.v^^ .-vhtnier cau 
brrv bii clotflrminri) by actual cx{wriinf:it L'l.imiM'liou 
with itJi own liu)ivi<ltia-l iiiiiruiui-iit. whirii l» fur tuore 
•*NMirafi» thftn written iJir*»cti<m> cau be which *rp 
bikKi-\l iirHMi atitither in«trutiM*tit. 

The ttekis o( tbe dyouno are now gnidiuUJy wvak- 
•Md bj taraliiR Ito ml»mii» cf rkMOMto In* and ib# 




ri'u'iir'tiijj; 
rh- ti 

hi . 



Thi< t«Mii;ae imM be huill up Iroin wvrml 
^ if M»rt Kaiaiui inM. tlMrouickily »n»Ml«ij 

iTiliui;; the airtliod of iiukififr. n f^n* wnriN 



'.'t |.Il(1lTti 

iii-i viilt r tin- 



.f tlu- 



i-Mil iL' ilhi-irul.'-l I'li 
I iH'cupy It* i'*-it' I' nhfii ttu' I i;t-.'iiu* 

iii-iit*>ii 111 iiiitt*>.i iiiM'<- ;«i y 

■,:> t tUi% llMUftiU'liT ■nurmiir r||t- Ii.iii;n»' 

iiju^' III oi»it.ti-[. ilif tniii;u*' iiMcr lif of 
iitnl Fi^' II iMi- Inn*!! pri*|i>an^l to t-n- 
■ f 111 fi^urly r»'priiihuf It. Hen* wt* 
r> iir.T-. or.f nil ih<- hori/'iiital liuf. 
ill. h i( L-irL-i." I? .|'-.Tit;-i! mil: .-i IJ^ IdqIi 
ii" '111 I iu' 4>liJi|u>;- liiii', ( ' I}, about 
TLil c n-k in "I'-K-nlj-Mi. but wiih a 2^- 
fcri!i'-I ihir intttrM^rtion <» 
\i . iiriil ill-- -iutiiijrt* RpArt i\i rhi> 



A H. 
riulin- 
tt-tiic li 

itn*!! ra'lii]--. 'V:i'. 
tht 

two i*<-rjtcr>. (Jii ihi- 4.li.i.|ii.- iii.c i-« 'a "f ail iiK'h Ry 
fiillowiiiiT thrw iiiiM.>.i:rf i-i -its witb t'Art>. oiii* ftinnot jfn 
iM>lrur I:: nittuip u inin. r:i [it i he t<tiiirii>>, A f'Urtlr'ttfiit 
nuiiil>^r iif ihiii irtiit i>hv<4>t» iinidi h« eiic ArciirHifly t<i 
tbe iifttttTit with abc«n, lo uiftke a tontcu** aMju't ^4 
Ineh ihu'k whet) lali) ioff»tber. 

Til- -lifT-r-iit ThlrkiiHK^r* ar* teUl Qruily pa<>k«l by 
titi> Ih.Ii^ irinl Ml,'-, ^1- -l^twii ill (he **dpp virw in 
J'ii'. .-.kM :ii ' I ■ lull -v f*v. nl Z, iit to hv aern a lit- 
lie hfii.j ;ii " en n^: 1 1 i- 1 1< ill bit' jxirjKMH* of clanip- 

iriff tbf mil-' loiji-ilii-r .v:i,: r.f .iffi irduisf nirnnii for 
txaiaiiriiiir I i:c l-niirnr .-imI iinintcr. It will ho ri>ai1ily 
wi'ii ItUit II small '-f it-mi I'liii if *itfnrht^i ht*rt> 

uitbi.iK iitiikiri^ »yMit.*i'l with thu hif<nl wh^-n rlie 
t^iiiciu* IN ilr.'iHii iiitif It Tlif lltrin boit tiiti>t iff i)f 
ir<ui ill thl> ctLH'. to r«-|ilm-M r i n 'H « hlrh lian l^^n r*- 
iiiov*-!! from tb«' tiint,'iif n. iliiiiitii: tli-- hulv. in onlrr 
tlia( Ihc crfi'htHity iiit-i' rixii^tj niaxv i>J ihif tiirtnl t>h»tl 
n<^I li*- iliM''iiii''lit''i clichtlx n; this iM»iii(. Thf lirad Ktt 
(Ir- t" ii i Mi-i b.' TNtiitii-il ilown wiih n nit-, .tini (he 
MTi'n fiRl niii-t iif prit%'i(|iHl wicb A bnutt luil. in orU^r 
not to increiiM' liti* nianw uf irxMi at Ihiv ponil. In this 
war wv hnvr tlritliHl (Hit a i^iurlion uf tlw tunffun and 
rnpjacffd 1h« inm very accurately, alfardiiig^ iii«aiM for 
claiupintranitc'r thr nut littlo Irvid woffhvni. 

Tlip pivnt> in thr uninM't4*r roiijttot ■Inipljr of A picw 

!« of the faltiueiar« «iit 10 



of lh<>*li>rl II* UMtt rnrth» pivot 
Itogtii tunivd off vhit « littl* 



th«- rlrt'trifnl Hide of lite qin«<tion. wbMl motlflt* lo 

cliMiMui^: iitiil wtn<lini;on thr ^|MM)I the proMr Unodiit 
|^^ win-- Till* i« II v<TV ■•iiin'l** pr'»hleiu, aiM sliouM Im* 

W'lTiirii <>ilT 4*\]iiTifl:frtluliy lldf-r ihrWir** i^* rhtt***!!. 
[^■r 11- !uli,f I'lr i-xiiiii|iLi* tlu- riv^ wlirrr th«* ftiimii-irr 
wi>lnvl 1. 1 ii.iiii'u:*' h.-fwt-<tj I' anil 15 nriipfn-*, Wr 
iiiii't i-oiD-iOr A wirr tiili r, ii (1 ..■urn Um- f -n-^] w jri* pos 
Kt'v.iMi: ll.u i-Hrr\li.t.: i i|iiu'.rv. _N... :i) im* ji .-Apu. 

I'T Iti :iiii|HT*'-. uiiil I i. iilly 1:* .il l." lo r.-iiiJii:i 

III i-iri't.iti i-iinl iMii-ii'-ly wiia : "i tiupcrfh I'.nw nii;. Tin' 
Itrii-w H|HM il I", wi.iiii.l -Aitb III! I'Vt-Ji iftV.'T of (hi- u itr. 
rxi-iTicKMir'il >, .^inl fiir fti'l*. Iin>in;ht «iUt fi.r 
ll'.iii v.i'ii ,v -'-:ii!i:;inl iii ii iii"t»'r. wli^i'hu? i-.iiir^H i.. In. 
el'.l' [cl i| I'. HI r-ri-- 'I'Uv Jt*-^ -ti'l- ilif I'liwriill 

to i:ic irrrt.i -"'iii: Iv, iiriii iiu-]U'.it'ii m htr t-o v» itb tUitl 
ti'o, but t l:r'.: iiu'li riu*L-'niiM or wiilcr boxt-H, 

'I':if in>rri;:i:i*:itN lire iiHuiiitr*! I' ■(;«''■ i'^r, nnd thr 
ir>i i:it>r Mh i i.r lUi Ki''.i-r u b.ilaiicnl to thr U madiny. 
Tb-' .-uri.-nt 1^ ii.litiitti><i *ln-Aiy by imiii«raiDf tba plot* 
iiiTo I '!■' w.,itri.t :h>' rhi-<'>KtAt. until lb* KtaDdord 
in-li.vti*'*' i'l :n:i|ii^t »- Wtit'ff will tho potntor (Ml mir 
iiiNtruiiif lit if 1' luipiwii to hiivf tiH. iniioy turii* 
of wire iHi til-- brjt?"' -im^-'I. td*- in-tnr*'r will ofT ihn 
*cnlr : if wf biive tint ••inni*rh turn*, uoniul < hi. thr 
IK)iii!i*r wiJl liot rt-arh thr en<l nmrk. It will now hr 
rriwiily Mfii timt i'< muiiiiiB to takr w irv off. or l«) put 
ri;i>rt* I 'ii, ucci irduic tht* ltrhiivU>r of Ilif iwiintrr rr- 
(•(ir. i iT-t-' il H- r:i 1-^*1- 4 1 thf scalr with whirl i if :■ : iibMuIrd 
til -.ii'tI. Iu- II i-tln- fXpcriiiirtitiilioti. we n\i ^-ct jimt 
fnriu>.'li wMr nil tht-^ ^p•'lol to ]h>K1 tltf }>ointrr nt th« 
wfilt- Jutilt, or \'t j*tiii>4-r«ii. for which wr arr dinifrning 
tht> liiktrtiMo-iit, wh^h th«( Ktandard, whirb in in (lir«vt 
(trnre, iind iMti-Hnu^titiy nwiring th*t mow rurr4>nt 
How, al^'> ]thli«-iiir'- ITi Miitiipww, 

it will i>;«o br- rfc-ft'liiy Hft'ii thftt th** Anun«-t<^r rnii he 
tuaU« tu iiidifutr In^hrr v»iiir« hy »>|iiipty whmHiii; thr 
Hpoul witli liravirr wirr an<l niiiiiUikC thriiiii:)i rliK Kiiinr 
t*xpvriiuenl. Of c<mr»e. if a walrr rlif".ii*t m.t at 
band, tlw two inrtrtiuicnt* oau be tituply iocludnl in 
wrlM witb a fmirr Mpplyins incnndeamtt lauipi^ and 
tba instruiiHtnU "UmuImI with cnrrmt^ by luruiny on 
laiop« until th« Mandord indicwtm tlw luaxiiuum am* 
permit for whkh we are fulnirtlns onr aiD»Ml«r. Pnrtb* 
point* iutvnu<4lial«' on the waJ* it i* a rvry siwnl* iD»t- 
— ■ - ip» uid uudM wrfliifi on 



M «ihI. Ter to gnwlually oat out lamp* i 



, MKTii<m 'H" 0IIA\VI.\<J rATTBRN 
Foil iliiVAHLIi TOXtillE. 




maim off Uw voltmttor H niArfced off to ntcrte wltto tiM 

Tlw voUw «rill out tell to 0 viaT tEtotoiiSad. of 
ooufMk bot will dfxiplMliMr tht smdlBii at wbMi tlw 
iMtraneot will mow mmm* Mcfnl oo tm MrtMilKmnl. 
Ti> Nst tbc loiNr iMdliH|iLtli»iflaiklBaliiM«l^^ 
t, una bath TaKoMlMa aoaiiaerad 
aAi thft Hm in potoottal eWm%f 
1 VMvfcifd on tbo «eA]» of the 
, „ nlilmitjon. Th» proe«f»M 

. ^ m nnmbtr of t|iiwa» Koinn uackwant 

■ad fonmrd, dpward uhI dowownri) on ibe ikmI» until 
Ilia TJilnM aru Axad boyond dmibt and tho rcMUllotH of 
our Infltniiufffit airrM wHh th« mulliur* of ttw* >-tnit<lnnl 
at «>v«ry pi^lfit. A oaivfallv and «l(llirully (M>ii*-rnirird 
JdMrauiant «« d«aorll>ed. wh^n a<IJii»t4Ml and rallbrtit^Ml 
In ilila laaaDer. will fiMKcar* r«ry alijcbt dirTtfrvnem In 
pacantlal flroiu i> to ttm voUh 

It tjoff reinaiitH tocaftetbe iuH(ruai«t)t to k«rp out 
dUHt nnd dirt, and tu screw il to a Iwavy. liriii liac-k 
board. li<irf r iirr with tbe necevMiry iiwilclkCM, lnui|i» nnd 
cut-uuts. IcitviiiK ruuiu to tin* risflit for itit ftintrr indi- 
cator, tlir aiuMkcter, which ww will now takr up far ctm- 
fttniction. The oinincter, which i« lllaiitnatnd m it« 
MMupleteil state in Fi|r. S. it> nluch Mioiplifr in mimtruo- 
tlon aiMl operation than thr volt lui^trr, and with tba 
li«t in»truiurnt ooinnlplo, thi» work on tlip amiMtar 
can bo oarrWd on with e(»iupamtiv«> mife. Th<> foun- 
dation nf the awiiMit«r oomloto nf a hrai« plat** H Inch 
llikfc l>v 4S lneh«« In width and 0*4 Inchm In heifebt. 
To till* flriu lM>il-pUte M ntf««h«d tli« M>lm»old. T, and 
Hia Movable Iron tonrt^. V, -npportad by plvata In Ilia 




fcfc «La>-DtM«wnoHa or fbakb won 
flusPBimoN OP Biovi^a parts. 



lir:t.<-> fniiih*. V. Til 
>-iil.tt«'ii u;i-' <<( liir^-'- • 
.-*;r.*<-b.-l ti. till' t-if.-k |.Lii.' 
ti. tIm- ro|. .■.!;. 1 ^^-it^..iii i.r III.'" 
111.- no-:li...l i.f .*:r.,.-hiM;: .-U, 
iii»-o-)-ii*- 'if Ml.' >.\»>iA T'l- . 

of tli:li br-i.-x t ibf. 111.1 



III'. 1.- i.v wio.lbur in- 

U bt.iw.. >i...i!. 'Abirh Ik 
. , ;ir,- ,.f \», r. ..M,I.-r.-vi 
o-.- I'i- All, ur.\k- 
.liiirb -iw- i\r-.. rbi'di- 
iff |ii irr iiiM Miiipl\ rxm- 
H :i i'-|i tir*' Htildfci'd tui.i 

in< of t he 
with S4 lii«n flaiifres. 

It In to time rinjTJ or flai. u'f"' liinl tiir3itt)i' t>.ilt-«ur.' 
M)Mrn^l. furtiishini; a luimt ronvciiintt way nf h'lUliHi: 
thi-»piHi[ ricidiy ngninvt thr l>iirk plati*. iii<li<'jtt>>l In 
«|.:lt•^^t li:i'** at W. Tbc iMift iron toiii^iu- inii>i now l>f 
luiitlc. wl):rti, witb it* [H>jiilt'r, roottinir*-*. t Iu* itioVikl>i<' 
i»oriion <»f thr iuntruiLii ii: F u' I" ilhiflriiit'* thi* i'»m-t 
fiinii of thi»> toii^Mii', .iw.: .r> ivIuIkIi to tlu* iiixi*li> of 
Ibe flpool, whleh m drawn in itectkMi. tlw* two eittrwiiie 
lllaM c' ■ 




oisTAirr urBTEUiiBsrt vua vurmirtf pomtiuii and uamm. 



Th« pivot thank h foraad IntOAbaia drilted llarllln 

the tnnm^. and aoniraly f ' ' * ' 



tho rrc*teNt care to set It In pvfoandiaahr toftlia pUna 

of tbe surface uf the tonnia. TaUm at eounw la sraatly 
■ininlifkMl if the b'de In tn* tnnrno haa Iwan drlllrd In 
with the drill tM-ri*^'"!!^"^'' ^* b«ffiki with. Wo eaii 
now devote our utlenlfon to th« Iwaiw frame. whl«h It 
illu^trat<•d in Kit;. tnieeth4>r w|ih th« dhli*l»iloo». 
Thiit if Mtwn from fdiile brattH Hinillar to thai ttned for 
the frame of the voltmeter. liHnfr simpler to iimkc. a« 
the hardened Rteel bkiek. iT. in •vjidemi Iu a ciittlni; in 
tlte bnuN of the Iraaie direct, iis (here i*> no ner^l of i»- 
HUlatinK the pivot In the prrveiit eaxr. We baVe at the 
ri|{bt asrri'W, F. lorkeii in pbirr by tbe iiaiue kind of 
nuix All tli4« priMitiilHiuit of turning tbe eimmt with a 
tniMilIrr uriKle iit the a|M<x than thcniifrle fnriiieil at the 
aiM'i of ihr hiinken c*mv hy t)H> etitti^ of tbe twiat 
drill, iti I'littini; ttM'***at in the little Nteel btoek, iiiuitt 
be rxen.'if*ed here itirain, amt eipitil ntteiitinn inu»t b« 
K'iven (otbr iuo*l ciireful iiilju*>niiet>t 

iJefore windint; thr hiMMil with it* «lpe, we nniM put 
the in*lrmni*nl toicrthcr, and prov id*' it »illi rt- ^Jt]*? 
andiHii( r,-r iiml tlu- itiaulii'ii ir bji.c'^v- of hn'il riibb»-r 
for ttic ii.iiihritr licrrws .vi i 111 !•«' r.i'.t-n. Tin* m'iiI^-. whirh 
lt.»-Xiirtiy lik.-Iliiit I'f the \ ■.i-lt:iu-I'-r- i- iii;MUilt'ii -ipoii 
a <v»ii[il.- nt li: t If Ijt.iij-- ri t' tr.uris 1 III I'iu-* in h"i j) i' , in 

or^itT tl !il rb,' pLv: r till- >i'ik..- ..-nl pfii.r.'r •! nil br 

Tiir'-mtu' in Ixttii |i-'lniiticiir>, wl.i.-b it'lu^^lk Ihi-iu to 
*iiM2l)ir wiTli iIi-h «.*iiit' -ir''i| »:x ■■|i»*iiin|;n. The 

upi'^r pi-rlii'ii of I (if fini-^- fnun-v I n- fig. S niiifit be 
pi,n-r*si 1; tnrii from (iir i<-p' f lb- br.i-h li-»rk plnte, «» 
III tnt* iMHf of tin- v.ilftm-ii-r. iirni tb*- pointer ol the 
riiDVablf tomur iiKi'i 'Wf-^'p uitb i\ p.; iorh mdin*. 
iiii'iiMii il tr ' if !•( .11— -f- fniiii t tji' pi iiiil« of lio' (nVot 'I'bi- 
liiravnrf !hr : t * i .i 1. 1. ■ : : iit<'ly n *riil :i1(*h ( lir -tr-lli* luljUHt ■ 
II fill, .1 in. •!.■■' illh. ;.;iniii hi lualfli thi* ic.il'- of I lit- 
vnUiiiilf- 1.1 ■■•.-.* w li.ii til.- iiistr.MjU-ij".' .\ri' pl_ii-(-,i in 
fii>M. 

Hi*^ 11J4 pl;it >'il 'iu- briiM. ffuMif .-.■ir. fiilli- nti t-'i.* :'f ;it. r 
lilif. utui iMiilt^l I' with il- Miiivitliii' tooiriif fc«-i*urfly U> 
tb-* hrii-M bark pi it*- il>i' ->piH>l nniHt iiiiiOiit*-il ni-rn- 
ru'ely in llie rrluriv>- p•■<^tllo|| to llir loiii;ii«'. iinen 
in fifi. 19. Thin will put everylliluK hi wurktiMC order. 



tliaiaalaandar«aHbmt)on,wbrath#»tAndari| indltsaien 
•van ampaia valaaa Iwtween tl»e l(mli». Thocurmit 
sbimld be I ne rr awd and d««reii»ei| a number of (liuea 
and thopointvmoaDited to travel liock and forth over 
th« •calve aa In the raw nf the voUiueler. Hoth anina- 
ter aiHl Tolliiwter Dhould now be pmvidMl with Htlla 
•tops for th» |M»lnt«rH lo iireveni tliem fnnu in»^tlnfE off 
th« scale when they are reiuly {(MTa^inir- TheeaMi^ 
for at i|>eii ranee «w should be eiactlv »iiiiilnr and ba pro> 
videit with little kiek dnurs and sbwi over the scale 
oiwiiinsTM. Tlie botloiu jHNliun of the ea^eM K)i<Mihl 
luuunt additional paini orfbiodinfl |MMta« which iire in 
tende^l r(»r connect km with the ftwltrbboaM. takint' ail 
Rtrnin from tl>e little arrrwk within the lit*>lruiuntl. 
Both iuiitrumenu will l>n f(Hiiid rxtretnely UMeful fur 
Mwitchboonl una, thair dallcacy, Musltiveueea. nod iw- 
enracy dapaodioc of oou«a» opon tba akUl of tba 



poalllooi af tba tawia balaii abam 



A H(iRIZiiNTAI,n.\SK KANOK AM) I'lWITIOll 
n.MiKK I-'<IK COAST AKTIU.EUY. 

Hv (iKiiiuiK o. Sgnimi, Ph.]).. liiwtaniint-ColmiH. 

Voliiiiii'i-r Sii;iinl Corp^ V.H. A . luid Al.nKftrC. 

CllKlliM.K, I*ll 11 , A^*ilitnIlt rrnfr-«M>r itf IMlViiici*, 

nurtiiiMutii r<.iiiv 

Is ll^ivmSiT. 1>1!MI. III.' H..ur.l n! O, ,l:i„in v iin.l t'orti- 
ftl'UTlttli lli;i>U< Uli Htl>i:iil.'lit f'.r tli.- i It- \ .-1. ij ir;i^nt ol « 
llOI*lf*lflh«i I'il-" t---iliL't' ■■lli'l |tM-iti..ii tlliiler furri-iL-l nrlil* 
l»-rv Thi- Mi-lniiinMir w.^,. '".Miii'l.r'T"! .Ill ; inir 1 1 ul 
K,.rl Mii'in,... \ jr._- III M.i»- leWI. uml li,\-. l»'.-li in 

.i.-.i-ti lt'r> iriii'i'" iiir^ lUiit lime Ti It' ■l<**'"rip 
Inn n I: i h fill In w- i*» n lirirf iici-Dllllt iif tin- il.-vi'.n; iiufjit 
<if till'' iU'truiiK'iit, 

TIjt' ilr^iriihii' iiii.i t-^M'titml ft'ftllir*'' nf a l*'""1 Tun^;f 
nljil [iii*i:i'ili tit-iliT imirlil ln' hi .t..i) i.-. M'-r,' . it* {iti- 
I'lW'i II N i.nll I I..' » ru|il.. •ntiil.'. ,.ii ■ 'n-liiilllft 
Iil.il II- w.ll >!. I'l.inl.-! niir ;',l,-r -IniiM li'lilileoT 

r»'l'HU'lll*r l.InTfl-In.l. .-(^■■.1 I ■■ t I ,.■ 'in- nf t n. I ll\ 

TliM irtHtrutilriit i.l.' r- .l -n i 1 i- I'liioW- 

IliU fHiiltirt'h 

«i. Nu .*ltN.'irlcal (luriii 4*&ce|i: ii 'iiu'le |-irolt*oteU tela- 
pbooe Um totwMB Um baMawk. 
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h. >'n flilju i(iu«fite for varintioa In Mk« Itcli*. for ourv- 
mure nf tia* rarfli. for rerrac1;<Hi. or (etii|kfrn[iiiv. 
^. N>> tlnily ail j lift ii»('iit» of ajiy kiii^l rtH|iiirtH|. 
cl. A luks** liiir luure lliiiri u tiiii^ «ih] u liulf in IriiKtli. 
e. Tbe |iriuci|MJ iMwc^eml iuolruiueiil in tui eiuer- 



.r. i*nrfv«|MNMliu^ li> Ihr uiettii iHwitloti vt Itiv in^up of 
irtiiiH. .r it is di'nired to bvtx^. The rnuf^ aii<l uimutli 
unr tlit-n rrm) dirM>t from llir miii^* nrtii and i-irclr aiiiJ 
tlieii traiJHmittiHl u> tiM* (puuk. Tlir lucalioii of t^b 
Kruu|i u( guns aitii of the htum rtiU utatUMU tlMtUM-lvcv 




Fit*. l.-I)IAORAM ILUTHTRATIN** THR<)RY *)P RANHK AND POSITION FINDER. 



prnuy (IfirnmKiuti raiiKn ltrKli>r, to U> in ra»f» of 

/. Can obtiiiii tlir niDffr uf an obJ«H?l ratilly to wlchlli 
IwtiDtv yanlN in 10.000. or oii«-af(h uf on** |*r criil. 

ff. C?i%n obtain tl>r ran)ci? aitil azimuth iHrvctly from 
ntiy f^in nel^diHi. a» well an frxmi Kbc bane t^niJH Clieiu- 

A. Th« t^leMojw oroAH luttm arw ilIuminat4Nl. m> ttuit 
chtr iufttruiuent caii be u»ed tor ninht |>mrtier an wrllaa 
day. 

#. TIm! nitMC«a»d imaitiou Onder coii»k*t« *n part o< 
twii an-iiratc azimuth cirrleH ajtd two t4<l«i(ioo|>e« «pH 
ciallv dt^ii;ncd for lliv MetnU uf oua^t artlll<fry. 

/ Yhi* pluttinf? in automaliuully mude by twu iuom- 
\f%p> Khatlow iMuidn indirutiii^ iibari>ly tb« puftlCimi uf 
tiitf> 4»hjM!t at rciciilar )nt(^r\'ah. 

k. Tlve plotting hnanl prnM^ntu a full graphical rkw 
r>r tti« field of fire, ntutwlfig t-Uunnel, nhon* Udmi, loca 
ll<Hi of iuiue«. «t«,» In th«ir relative po»ltU»n«. and mn 
nbiM the cumiuuider (o predkt (be future immUIoo of 
any ntiip M-I^Hited. 

/. TIh* observer at the distant tttatlou can b«d)r«>ot«d 
to any partirular chin nelcftcHl with sulTIcieul aocuraoy 
to pravmt ilelay in iaentifyititf (he largd. 

TIIKiHtY OK THK KAMIK AMI |H»HITI<lN riNUKH. 

Tlie rantre and itoiiltlon nnd*>r In |>rtni<ip]e [>reaieiit» 
on »*ntlrelv i^uplilcal M'liitit^iof the problem of locjit- 
itit; an ut>j<H.'(. I^c A and B. Flip- I. t>e the butue and 
distant »tatiiinii at the extremities of a fUed horizocitaJ 
buite lim*. A/i. I^*t f) be an object whieh it is denired 
to loratir. I^t .T mnreMrat the actual iMMition of a 
gmup of giinit wht4ih in to Imi furnixb«-il with tb« raii^e 
and azimuth of ihe objwt. O l*t»t J'^V iind OJV be #p«>- 
icnvpblcal mernlMUH. Ia'I B, f>, and .1' reprwnt tin* 
<*i>rrtfftM>iidiii^ IKMitiouM on the mnp nf the dtMnnt »ta 
(init. if. the ub>et*t. <f. au 1 the gMttx. A', respectively. 
The t)ul)-(cuu. OffA'A. U. therefore. HiuilUr to tl>e re- 
dutMHi iMlytTon, O It A' A, on theiuai*. 

The oiMTAtion is as fullowH : An otiHen'er at the tele- 
scone. A, ki*rp« it CKHitiuually |M>iiite^l at (he obJ<ec1. O. 
and by so donigcauani a utraight nulial iitd»»ator u|k>ii 
the nuip to \h%m through th« point, O. An obwrrer at 
ih>> difttanc htatlon, B, k««e|M hit tvI«^»AO|Mi pi>int«d at 
iliH objpi^r, ti, nnd at tfJiled mtervaU of time pmri 
•MiHly n^creed u|k>u, «a tudicaled u|H»n a chronometer, 
the observer at /f reatlti the a/huuth anirle. NBO. tLn*} 
irlepbones the Hame to a »<«uud o|>enilor at the hoiae 
^iHimn. Thin o[Krra(or, upon bearinirtlie azimuth, iteta 
tiiseirnlr at H. which ronLrola a second otraiKtit raJial 
indicator. H O, njmn the uiap, to ri*ad (he name as 
I hat at R This operation cauMts the indicator. /T O , 
III bo piinUhd with tlii> lliu*. fi fK and, thrrefnre, iUv In- 
tfr'^ection. (> , of the two radial induuitors locatoa the 
|Hi*«itli>ii uf iiie objert. O. n|Min the map. A mark In 
niaile U|mhi the ploftlnir l>i>Hrxt fur the iHiint, O. erery 
ipiarter minute or half minute. a» dwlre^l. which In 
eaten the ub>ti'(. O. a» It niovefi. aiid Ktvw an aoeunttt* 
Iracti of its courve. 

A ranvre measuririir arm and aoooiui»aiiyinK azimuth 
elnri* tra thm nivutod at a pufut on tlie map. lucb a-* 



ispernuinetktly nia«lf u))i>n the n»np. *t^ that, if ilev'ired. 
the rang^'aiid azlniuth tikay be furniNlml tn all groutie 
of gunA friihi any dfnlreil |Htint, to l>e rfhwate*.! at tike 
gunA. It will beiiottiHHl that theubeerver at the tele 
'^^HH'. A. never iuake-« anv readiutfs. htn duty beiat; (n 
keett the telesc(»)w u|>on ll»e object, (f. every quarter or 
half miuut4>. and let the teJeMM>pe remain in a died 
pu*i(iuft after a setting in made until the ref<order u|K}u 
tlte btuirtl has luarkeHl tlii' int^irMVtimi, O . 

Due of the »iMM*ial frature* in working out the practi- 
cal detailn of (nr Instruments is the rapidity with wbl«h 



a »ettlng eaii be made by teleiihoiie acul the object. O 
acforalely located. The angle is reul at A ou a lufr 
index wlieel and telephoned t4» Jt aiid a wttlug imi^ 
whieli aulomatMtally locates the object In a %*«ry lt« 
iw«*<»ih1k. It would take as long mn thiN to luaka a w$^. 
tlii|£ by a galvanometer, ami then, iiisteai.1 of Mogw 
curate to a minute of arc* the error ut aettiug votUd li» 
preMni. 

points are easily located on the TeMef* coQrw «fnj 
AftMUi seeontlK though sueh fthort lotervals &r« not r*- 
nutr«>d in practice. The plotting boanl easily «itab4« 
tli4* ob«4*rver to predict where the object will m u defi- 
nite htaled tliuee one or two mujut<« in adrauea of the 
oLner^'atiunti. Th^ rupid manipulation i» not dtM t« 
any HIHYial aptitude on the (lart uf the obaerven. tbr 
meu oiwratiug the iuHtrunu*iitji in erer>-day prartlie 
bein^ non ooiuuiaiiianed nftle4>rs in ttke rc^ilar Aerrtev; 
but It is larijel)- due to the automatir fitting of \ha ra- 
dial imhcators. which locate the poi-it^n of tlieobjtot 
Thej>«> indutaton* have no luaMi, and merely eouMi of 
lieaiiis of light thrown from a projecting' apf«nl« 
carried uiMHt each ax^ atM>ve the plottJintf board. Uu 
thlH account It i» not |KMMible to Latniduoe error bj 
l>end[ug the arma. as frequeuUy happeiu wliao tue 
chauical u«itsii are uaecL 

liKHCRIPTION OK l.\HTRrMK3tt1i. 

The range and pcisltUm flnder cnnsistji of two bai»> 
end in«trumcntji located one at either end of a find 
horitoucal hAM> line, t Mie of the haite-end Inrtraauiiii 
alwayx hafl a plotting tat>|e an a part of It. and tbli rta- 
tint) may >>«• <letilgnat«Hl ae the ** l>onM* Matlmi " in 01*- 
tluctioii fnjiu the other, dnigiiatetl tut the ''di*taat 
klaliou." which doet> nut ueoeaitarily contain a ptoftlnf 
table. The wurkiug efficiency of the range finder. Imv. 
ever, is increased by furnisliing both stationi with \tht. 
ting bcMrd iiistrumeutH, no that a separate gro'jii o£ 
guns ran be served from rnrh station. Wn wiL' de 
•oribr, however, the borne iDstninient with thr i<luitii|[ 
buanl and the distant inNtrunH>(it without it. 

Mounted upon a substantial ooncn>te pier, uh^eba 
bnilt to tb« level of the floor of the range finder houw 
<8ee de«cf4pttoii latere stands the ra^t Iron |>iuctiQf 
table, TiMH* ptH>tiigraphH)L which Id made at a couf9- 
Dtent wurktuir height. Thin table ban a largv mrtooiL 
which itt machine planed over iU euttre extent, u»d hai 
the »bape Huilable for a pIottinK board, ltd narmwiet 
dimrosion Is about 6 firet and the lougvat D itrt. A 
peraon ejia uasUy lure acncas to any part oif the bi'Afil 
aitd no injuMr can bo done by sitting or Inanini; nptA 
it. The tabla !• flntehed with a ft|»etnal white ecaiixj 
paint, whieh may aa«4ly be marked upon with a lf«d 
pencil, and the marks erased by an ordtDary jiebcil 
eraser. 

The whole Ifwtruiuent, with the eioeiitlon of the 
bnue work, in UulabtHl with olive grevu |>aiut, and pre 
•etitii a neat ai»}>earauce. 

The i«ale of the map In 150 yardn to the izich. az>l 
tlie table inchidn distauoeii of 10,000 yards in il« lOtB 
est dimciuioa. ^ of an inch reprRsentJi 5 yards oa the 
map, and the range muling ann ia gradaated tolfair 
tiettiK of an inch. Kxiwrienne kiaa fully justiSed tbr 
line of this scale intermediate between tnoae of IQD 
and yanls t4> the inch nihpectlvely. To iuchidex 
distant*!* of 10,000 yards niakee the table of )mfbilittinf 
proiti>rtionR with the 100 yard ecaJe> while, with tltr 
9(iO yanl Hcale. It is not large «nougb to give the area 
rarv reipiiretl. 

The home and distant tn»trtiiu«ut» are supplied with 
similar tele«cot)e«. t|MN*ially cuu*tructed with refereiit* 
to the range-finder problem. Tbey have great light- 
gathering |>ower, due to nn a|»crture of 3 incbca liiaiae 
ler. and while the magnifyinr |>ower it as litcb ■* 
fifteen, the size td the field of ruiw is eomparativ^ly 
large, givingtwu and one half decree* by actual iih* 
surrinent. Tltcau tele«copt>s are earh tlttetl wilb uttete 
(or illuminatine the crms haim. no that tlw noft^ 
flnder ts ready for uf« at anv time, night or day. 

Ktith teleM^iw i« controlled by hand thniugli tli« 
handles, //. or //,, one for c|uick and the other for^si** 
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iijoticMt, whkrh turn th« woriu euKti(rli»iC th^' AXiiiiiitli 
flreU*. C- On** r*v<>Jultrti» of tin* hun^ll**. i/.. rwolv*>i. 
the t4>U'Mr<>|i^ thruiit;!) <»iie t]ta'fv«<. Tlt« iiMlfX wImh'1, 
//i. In iltvidetl Into |»«rr». winch, thrrefnrv. r»^ifi*-t»-r 
uiiiiut*4. oup iuiuu(« briiiu a hurur luutiuu u( ii4*urly 
haif ail iach oii the irnlek whrvl. //|. Tht* whole 
frrwH urv platuiy marked. <Mii!h imviuK iu own uuiubifr 
•iAiu|>n] upoD It, >» that tiii |KiK»iblr rrror can ariar 
fpcMU tlicro lMii»K a choici* u( two rpuiliiip>. 

Th<t vvTtintl nxiN upon whirh Iuhui* t4>ii*>ot»pr U 
mouutM) litc«n>#ctJi th« plotting iMuinl M thi' |K»iut 
on the ittttp wber» th« home Htitlloii Is luc»t<H|. 



Jiutiitfiit, *ji that tho Hiu>, A C, may tic iiiiutt; Ut pium 
rhrikiiich tt. Th** ArrAuitiMui^iit of Ii-um-s hikI tttTl vtrip 
kti iiUii MK'h that the f<M^ii*> iiia%' Im) hmuirUt not *hnrpl)^ 
hII uIuiij; tht' liti*'. A O. At i]w fttrtnut* Hinit of thn 

tKMtll IIA well Ha ill Ih** IM'ikrfNt IMWltlOll, 

To illustrate 1m>w Wfll ilc-niitMl tliet'd|f«> uf tli»>»luuju« 
baud it will ftufficc (u tttiy tlmt a srltiiiK luay be 
niailo by briitKhiK thr itl^rt* of tiMf vhadow baud to a 
(Tivrii [teiH'il |Miiut U|xiii th«^ tablr, nml a rr[H-titjuu of 
thi^ o|>cnitu>ii dti*>* not »hnw n variation uf a »iiiplr 
miiiutt' ilk tlu* ri'iuhnfrof tlii* luiinuth aiiic^. 

Kitf. it show* a plaa of tJie top oi tha labia with the 



liKlit It aliMj better ihoti the other lkirht« iijeo(loii«(S. wi 
it in mure whilp iu qiiallly. 

Whil<toiM*of thi* etiMiQtial miairaiurntii for a raiMce 
aikd poMltion flnd^ (nr ma«t artilkrr in that the Ukm- 
tiou of ohjertu aIiaII Imi iiiail«> with diNpatch, It flkoiitd 
tint (rtve »eixii]d lmp<»r«Aiir«i to the a«<*urai^y of reeulla 

vbtAlll«H). 

A rniiKe finder vliould be at leaaC an accurate as the 
awuracy uf the iniu> whieh it kervea deuuuida. 
It in IjeJievnl that thi* quality m puamamcd by the in< 





Pia. 2.-r>lAORAM ILLUSTRATINt* USB tiF Plji)TTI>U TABLE. 



Pio. H-PLAN OP TOP OP PLOTTING TABUK. 



A aecnnd aihumh cinrle Im provide«l at the philtiiiK 
bcMird lo oorrMiHiiHl with the UiHtant elrrJe. and thin is 
opcfratiHl throuKti the haiidleti, J, and ^i. uiie for quirk 
atui tlM* oilier fur tduw motiuii. to riiiibit* Iheopi'rutor 
to iiMke a «ettiiiK bv the index wheel, y,. when the 
iwifcle Ih reeeivtHl by teleplMinr frcHO th** iliktaut utalioci. 

THK SIIAIM>W BAM> IXmrATUHn. 

The ponition of the oh)i*i>t to b«* liHitted ti|>nii the 
uuip i* indienlei] by two uiaiublevui rndml itidle4itr)rs 
whu*h Aoiu^iNt of beiAiiDi of Hisht and »«hiulow. (.*Arr>ed 
Ufioii each axIh, •-r>rreN|ioiidinie to thi^ hume ami diMtalit 
Mntioim rH*iMH.*tlvely, m an appurutiiH for llirht |>nijee 
tinii. nonft|»itluu **f a In ill p. /„ t'ocidi*ii»iii); and fucutiing 
lecwn which are liieloite^l In the brtem rti-e, y, and a 
liilrmr, .V. fur rt-tleetiniff the Ijeaiii fruiii a lM>rizuij1iil to 
an Inclined |>iy^ici*Jti. In fn>nt of cmrli «'4iniU-ii*<itii; Wtm 
id n iiamw ntrvl Klnil;:ht rd^t*. ubtMit an (.'lichlli «>[ uu 
hH'li wtdt^, wbieh ourn-fl|>uDda to the lantern nlide In an 
onliuory prujectiug appiiratua» aud givea u|m*u the 



hjctit from (he two Hourectt, funuinic two luuiiuoui in- 
trmecttnt; «lliine«. Where the «lVipae« oTerUn, the 
lifCht lui» double inteti»ity. The two Khathtw bnnda 
uliow di»tinet)y acriuii thr Mitire board, the grrAter 

Iiurlion of ciudt baud recriviiiK ilhiiDinittiuii from one 
aiup only, and ku rerrivin^; Iiim iiiti>UM> llluuiination 
lluiii I he ncfif;hl>orinf; reftinn. Where iIm* l>andii litter- 
•ert a iLark diamond «lmrw><,l lozen|^l i* foriueil, which 
reeeiven nu illunidiatiou frvMii •*ltlM'r lAiup, Tlie coo- 
tnu-t Ix't W4>4>n 1 h in dark retrloii and i he ai l>aoeut 
doubly llluinliiatcd rei^l'in Ih eo frreat that the inner 
point of thu lu/eii^e luaken a very accurate iudlcatur. 

THK SOt'KCR OP ILLI'MINATION. 

The problem of ohtoininK a Matinfaclory aoiiree of 
liffht for the projceliijii Ap|iaratnii nf the ranire and 
[HMitiiin fliulrr ha» boon pxf>erlitirni*>d iip<»n, and vont] 
n*tnh5. «s>u»i<l4-riir,; every pha^ii i>( tin- iiih'-iion, ore 
ubtain«Ni by the um* of nn aoetvlene ^oii boriwr. 

Oil Lliup'» were tried, and Oiey are furobbed witb 



Mtramenta now dcaoritml an utted In daily practice. TImi 
counw of a veuwl aa {ilotted alwavH (clveo Hueh a HiWHilh 
eiirro that the point* nil apjtear to the utMiMtixted eye 
tolienpon it One iuiiM>rtant quality in the Mixtrti- 
ment k* the fart Hiat ft tfivr* aufh irrral accurwy at 
dlntancee of ID.OOO ynnliL It is n<»t nii einKKeratloii to 
state that a ve*>eel Van Im* ai* roBily lucatnl within .90 
VJirdft at ll).(NN> yunSN dlnlance an it eon be located with 
leiMi aceuriiey than thiti 

(>b»ervattuuii were taken npcwi the " nrooklyn," oo 
the day whru the " FlylniS Squulroi) " left llainptuu 
Road* for Cuba, and her fuur>e wa» plottwl with tin-mt 
aceuracy to the liiult of the nlottlnK Ijoard. 10.<HMI yardn. 
' ■ ad 



Long b*forv tl>e reMiel had reached thl» dt^tanee the 
wat«r liiM And hull had disapiM-ared fn the \uii^ Her 
flaff aod iiuutJi were tlte only uu>ec(« tliat cuuld be M<eD 



Stiu'cihi'' riiiii^-r nndi-r runluinK an accurate ^t <»f 
leleiHK>|ie« and aziiuulh iualruuteutii, the) are avuilabt« 
for the Utcatiofi, plaatloK, and Judipueut Urin^Cikf inluc^ 




PLOTTl>ti TABLE SCPlHiUXUiU BAj^K-KM) LNttTKUME^NTS. 



«er«ten— In thfai mse upon the plottlns table— a luoic- 
iilfleil litiaice of the »-1ee| RtrAight eHlffe- 

In Fitf. :2thelln4>. tt.i. n'prctii<iitf> the ton nf the plot- 
tiriiT table and t) H \* the vertie^l aw of lh*< teltfCuiM'. 
B repreaeiitw the oriirMi nf a **»hm' of ray*v '/ H A, which 
lulb u|>uii the tnk»4f in a »Jnn1tn|{ |>o>^ttiuii. the uxIm of 
llie cone helnic H /> Th*- !»l«n view of the table, with 
the elli|iM'. H A F. uf illiinilimtluti. In ^liiiwri in the 
lower part uf Kiic. 'i. the Mine letlent dmuliritr the 
viiiie puin(9. The "leel nbUMi lhrt>WM d.irk imace 
MTOM thi» oettier of Um eJUpae, aud la cajjabk: of oU- 



the inntniment. bftt do not »rive KufBcleiiC Illumination 
(or tike l>e**t re(>ultii. They would »h> well at olKhf. 
h4>wever, wlkeii there Ik uu difTu»ed suulUcbt tu reduoe 
the eir»-rr uf the artiUcial lifrht. 

Klei'tric incaiKlencetit liitup* are at preccnl uaed. and 
(five plenty uf illumiimliun an<l «atisfactory reaalto^ 

The iii«tallation in Ihc rnnfie finder honiH^ of an are 
lylene ita-h tfeiieratur nmk«-» tlM* lifrhtinir plant M-lf oon 
tnitied. and, with onllnnrr cat**, the ItKht m alwayii 
rtMidy for um*. A iiKH|«^rHte supplv of the eiilcium c«r* 
blito'Uuu (or luootlu. The ebantcier ol the aoetyleM 



and for utanilArdlKlnfr other Instrtiinento which are 

THK BAtiK-KND HOUSEtk 

Pur the luountinirof theae ioHtrumenta two protected 
liuuaeti wereetMutructeil of etuirrete, *iip]>i>rteu by saimI 
in front and flnallv eovrn'd with c^arth andMKl. Th«iMr 
hciux^ are each atiuut IK feet Mpiarv ln»ide. and have a 
Mvinieircnhir frxmL Fltu-h Iiam u wuter-ttcht i-v'tlar be- 
neath the nkAin rouni, for the liK-AtuMi uf the aoetylene 
(ai plant and for atoraKe iiarpuaeB. The wolU of tho 
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houMM llinmcliuiil. iiicIadiriK tho rnof. an> etmm^r. 
SfMt IhiL'k, am] the roof i* »upport<Hl hv ntfol pr\lt*rs. 
A Oftlttfur ubNerv-iit ion fflil. «'Xtrniliiu; arouittl th(* 

r frcmt. iasiipulirU (or tlii? iim< of ihr teJettooric. 



Vb> tnrUng roou u nariuJIx mOeioatlr darkeiioi] u> 
llMw dMinettjr Um ihadow Imu>i]ii umhJ for ploitinK. 



iMtahoUglit laoiigii to aw aniry Ihlng pluioly in tlw 



vo»cut«i«.\. 



Tbe nhjaet ti m Mnpl*. ■nmralF. and rTlmMe ranee 
and porit tiM i ftndar for ooaM artillary in our ul great 
Uopmtaae*. Thh pmblnn b partlrnlarly iiD|»riant to 
Um DniMd StatM at thb tlini>, irhrn « p Aiey of kmild- 
' * ' tforourmaM ciiin io brlntrmrricdforward- 



No paini ihoald be •pnrnl tn liwroinji ttw niost nffldnit 
of tMW lailruuHHit* for loilalUwkMi at Utt Mw lartill- 



The tiip(ri*nm> <lwta|t xh» pait (•» nonllM 

■booM itrove o( Knwt vato* M tiw aoMt artUhrr, ami 
do inuob Ul prawnt the pfoblenu la iMr trnti p ao t , 
althooirh not a ttngle uliot wan flml al oaroOMt. 

Tlw fai!« that a Spaiiiiili Oiwt wa* cipeeted at any 
llaie durfnir tlia cariiar period of tlM war with Spala 

Kal a life into tha eoaat artiltary wtaieh b inpoaiibla 
I Uiaa of in—*, II waa Ihia aueriaDoa whioli an- 
afotad tba ntoa* and poriliM ndar pioblaai In a 
alaanr light 

To take tha tlilfll* mm of tha naw mnrtar battarim 
now at MTenl poGlto alooic the «na«t. thvy ar* pra«ci- 
•aUy M M law wItlloatnmoKa and poMtlon Ondvr to (or- 
■Ui tiM hMMlM or tiM tai«*t Suiikeo batalod In- 
' I of mad ami mnsraia, tha taattwr 



loronaatiafi. Ftarthenaaic ha oaa da awrlaa aalf ao 
loDirdarlnc ao adkm aa hia nag* MdOMHiM late 

I* Intact. Tba naiaMit tha latlar il tOiaUad or dl^ 
■>! rojred. that roouwnt hb ulttaan laorlafa ara out of Ine 
flittit. and all in eontaiiion. The nmun and poaltioa 
OtidiiiK •yitaia (or aaeb a bat*«rr i« than agiw liapoci- 
itiii tiuui any oaa of tha aionM, for tha emaaiamr 
Im^ tba aw of tha wkolo Mtma tha aMmtllt k 

PriHB till* it logteAlljr fnllnwN thiit i\w nukflv Antl po- 
■Itkra Bmliir fur auoli & buttt^ry nlwiikl b«» proteded 
froiu the efHHD.v'H fir**, aiwl *jn«o ii|»>n i( <le|ieftitti Iht* 
aae of Ui« eiilin* tjAitery. It '•limiM liatv nt Ifait ah 
Biurh pruUMTtiun an (U*^ luurtarv t hfiij->^lvtf«L 

Thin (xmiht inn of protectiuu fur Uie ratine auU puiii 
tlon flnilvT imiDiiliiitt iv riMit lo Ui» ImpnctMiM of 
Kl(Kt« iImiMIkk ai;aiii-i any iiutmaMOlt IbriWAi lnll»i 
rle* whteti canti.it ni>'iv<t it. 

Atoilti. frinn tli»- t'l'.nHniin'al xtjtnilpoint of Inroxtinff a 
ct-rtailt fituuimr nf inuu.-y Ui iii-iir»< t^rtalii rt'^uJr*, tr m 
TOcmotnv til iiiv.'«I. If in*rvk-iiry. uti ari»4>iitit of MH»ii»«y 
tiiual to the i<ii-t itf A lutirtiu HI TlifrHiiiff tUnlvr. it 
lln-n-bv iiuv (*nifiHUcy or rt^lM&ttttily i<4 f.ir tin- 

working lif tin* u h.ili* lMiU*'ry. AtiV MtimiiU'lt'r w.i.iM 
mtiiur h;i-.(* llf''-<*ti mi»rliin.. w i i it_' ti h- i-- r"ii-"ti.»ul\ 
riTt'iKi ■■(/, r liri lu:^ liont itli '-ii;r;iL''-'ii"rit. I tiiiii -ivrf-i., 
all I'T -.rhii-li mic. I'l- ;mt mmi o[ ,n'i I'l i iit ".iiu.- by .-i 

h ti_;li -Uo' ili-lri-', iui; llu- r.t'i:;i' titi'tcr. It ivp]ii'jir* 
r i-'ii ffip n 'I I'M- jf-^K -"t.*!! i|»tiHi 'ilm-- that ii* ti,ii-j_ 
nni'i'^nr' ixnTTt'Tv ik.11^1 iLs. aniituioit ail -i iLUIuilli:! i:i-,f It 
i>«r- ti ii iiML*- ,31.1-*., It !• iM i>.Tiini iiiiv i- iii 

t.n|.-f;\' !■ H:. i.J •~-<-r. Il 1 -.t-iuij Lit I 111- wiiv Mt tlir t»i".t nirin.' 
aii'l !>>■' niri II I liT fur |»iirpu>«. M»cu Ukit uu**t 

sinL'i^' ruiTiar. i,..f iH.h.xi tiMfloit«l«|lrvmuid««C 

Umiutlliit f.ir r||M liiitTiTV. 

We are iDa-hi.-.l r . I'h.. JoarBBl Of UbIM flMiM 
Artilkrr for (li>' niH.w urMcW and far tl 
wbbeb Uii^y bave km<II> Inil U9l 



TIIK FRKM II SILK INDrsTRY. 

Till. jT.Mlii'-'i.in ..r thf Lyon^allk fart..-: 



Mfci >i\Uniz l»i tin* ooruiii'-rT-ifil nTrach** <o H, ">[ Kuln-^-v 
111 Parix. nttiiualrU at t'HJ.awK^H). a- . . n .^.-l wnli 
l'llL0i)O,00O ill I8U. Tlib b the lar.>-T HL^n t rhiir h:i- 
#nvr rRainhr>l. The nteam w-'itviuu; niil «.t.' 

krpt biiHV. MjNM'ially diiriiiK Ihf Iii-i ^ \ \n mriiH -if 
year, hinl the h*inl wravinR iiiiw'*iiiit"i wit-* part ii"il.\r 
ly lirti»k. nil Ihi- oIV.it haml. tli<' miitiiifm-t uror* i-t 
plain puri* *ilkji fNtriipl iiucd ^f-riuu^ly o( thi- tU-nrtli nf 
ttnlern. HlN<*k xllk tih*iii'N w>-ra' little In iliMiiaiHl, hiiv 
ini; irtv#*ti plar*- tn th«> iiii-if timiiTn r«ti kh'-I <ilk»*. 

Fr-'rii IHiMI to IHyT Ihr iir..,:ii-li f pum p.ir- ».|lk 

tix^Mf-*. fint iiifkiKlitiir Milk li.iM'lk--t'-liu-N s U [r>Hii 
£.V.'i)O.IHt(t ro C-I.-M'>m)(>, Willi.- Til.: nn.-tu.-iii.|i in 
haa niri'aily failfii ntT by W 'ttd). With n-^'anl to thi» 
other luaiiMliu'f iirlii;; «li«tr|t'Ii* for piir*- an-l tmii'il >ilk», 
•orb tui St. Ef ifitni-. KihiImiy. T'MinMiiij:. an<l lu 
Plcjinlr. arul iIh* vari-t i- iHc-tfry. trlmtumic. uml bwN» 
fftCtoriiti, thrir «ni'p-ii [■ valiL*! -it t':J4.*i(Ml.(»(Hl, In |^07 
(bi) iDMniifiwtori'*^ St. Ktn-iiii*' luriKHliiiK ipKitl- to 
lbev»lu*>nf LM.ViU.iVXl. oc>iilpan-d with i:t).-MM.HnO In 

|898l Th.' tnt.\l priMliH'tiMii nf (lie "li^ftrlrt Uvaluwl^st 
fl^8Btl09> iuNN>iitit of tbt' rliaTiiTf in fa-ibiiHiM, tbe 

IdBttOtariiir'' -if plum purr *(lk rilib'Mi?< -Iiowh a ile- 
OTMM of til'.'O l)4N^ but About otir half of tiiirt lu^ \n 
■mpmnaletl for by ch«> irierifiM*t) priKjin'iion of pkiiii 
■ifaad rlMMiiis. Tb9 ntanuforture. alM». of ibiiKh.*-! rili- 
bom will velvrfi citntlnnmi tn in<!mL-*e. biuI liu- Kri'iu-.i 
Imuneii Htill biiM t)»e Aritt rank. nucwitbitan<liri;: ihf 
Km'^ii roiti|>eTitUMi o4 ih«> HIwIm ami 4j«<rtann lUitrmrui' 
turcDi. Tite t'ntleil SiatM ihow manufiu-tumuun- pun* 
•IJk ribbanii ilian lh*< Frvnoh, aiul th«» prcNjiwiiiiii in 
ibit eonntrr apiHMn to InrrMW**. Thd* bijpnrtatH^nH of 
•itk ikma* Into Fmtini iu IN97 aii>onnt«tl tn CJ.(H0.4NI0 
ARHliiiit XtlOld.ooi in tlw prvoedintr year. Aod th« ei- 
gNtAMoM to 1*10,108,000 an eut»p»red with t>,MbO0( 

M, Donhct I It"vii** iih'ilti'Eiiv li:ir.^tN' (].-« h-'''ptt,A'il . 
Rpruf int. rniif li.- -:iiK.i|i.-i.\ .d-iMl..-,^';.' ct Inrvtju'" 

litiiH i--|"it-r. I II- .M^' ..f 11 ii:hii u-ii-., il- ivil- :h.- <-ii-- 
witb ''•'V. I tl ■rt iT* r.-p.i'-f.. 1 iM rh.- -,xr. ■filth fii-il '..■v.-u 

t««ntb I'vl.fUi 1- i-iin .il Im Iln^liU.'ll f't- IcIMiI i*;*V1 

tlesftfr^i- rl... *n --iv i,.-- ..f ii.>-|. .-v.- Tb*- rlirltt 

•ye hii'I'^— ' ' I'"' '■' '■'niill :! 1 1 .■ ..t tl.- .-w. a* wi'll 

a«(beii'>^-. l>'-i )■ -n in !» n.il .ip..ri 11 .l:ik" \ 

yt'nr |.-,l..r II.- u.-i-.M..-! Ilril h-wn- .U- I . i ,! ■ - T njin-l 
thn.ii-)t It^.- '.tt'U np.-nir.. t ht:lii ..f .Imv. ;iti 1 a!-.. 
Vyni'ii'it ..hh-'t'. pji'.^.j h.-ti.-'ith i- it in L'ont-iilennl 
; r.it.iii. 1- tl 111 -h.- r.-t'iiii haii l>.-ii <4iaimL MmI tlMI 

th. Ti- r.'Miann t .1. i.priiMiu' "t '■'■r.n iiiniqatton bu i w —n 
th» immU fuVMT aiMi till* tirUtai citrity. 
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Till' III I-. ;i ■.^^■u.it'rf il fiiti'! rif f(VHi'itirttii;u* I r.- r.iii 
iHi-ifil lA f h iiiir Si I'll :i '« f t . 1 1 iif a* y<-i. titi> I»t'»-^i6 IjuI 
4!iir»«trii'. <-i|ihpr'-:, Tii- ii.c iii-v.-rv. riivl linU)|?A\ 
mihI tr i^ii'i'iii* "'. till- h (1:111.-'. ili.-ir folk h»ri\ 

fli^-lr rt'rcMjt.itii ttu ir ittttinf-, iwv nil am hill of ini«>r«>f>t 
III lUf MtiitU^iit )fc> tki«t iiiyrhfc itf ltrt-4>i>i' or i1m> lorv nf 
niH-i'-tit l'«ly Til**!!. tiMi. wtifti til** "i-ieinf <)iiHltli*->' iif 
Um) oountry v^"' il*««fric. th«r i:l»»ri- 

OMfe, MMW'CfDWlit'i] UM>uti1uiti^, llie inujfttt ir fMr(*»(«, tlir 
wytftaHnOi Muy>>il!*. lit*' iutiDftrtyiblf iii4**ay. tlir VArirtl 

iMik aiirv1iis> u'f nalufvi tlMnw, and iiiui}'<»4li«n, our 
Houthwoat beeoamia rnrUfl *>f r-itraon)in*ry fwrinn 
ttun mnd nnitoual |nt»Ai ici tlit* •.tudiHtt. 

Andfowplam wnpmj iii«4-<iiLtit)r>n nni) nliM^rTftrloii 
bMlor tJun AiMMKia, Uw ('i(v r.f (h.- t 'iitr<. Hriv Mnii 
iHtaBd UtbnUtar, but withuni jLti> rircuiintt'rthfuir 
ooeML lo cbrlH»Rrt of* kM^atihii «'till«*y viaiiilM thi« 
womlcrflll roek. npon vhicli fh* Tui^rv* |N*ople. i<«>ntu- 
Hni a«Oi. pfitdtbMiihMl th«ir piHtbln. To the world of 
white HK'rt [r ua- ili>^<i>\vr*Mt tiv (*oroiM4lo, jaalmflOT hiH 
sffrnt ili><ji|>[Mi|iiiiii*'rit iit /.ttiii. wlwn* h«> luul taopMl to 
fiiMi tlH' ^torvl iit> wt-aUl) 'if tli*^ luytbinil " 8«r«n 
CllivoCCibula." TItU wa» in July. I5t6. Still r«tfer for 
b» wilt mn ex|tetlittun DorUtwanl. whkh diifcuvcrvil 
imfl^aJl* l)ai]ei»4( Uuki« aud tlie (Iraad ('an you of 
tlw Ool«fiMio Itivvr. A wuuuti wbieb Iw had r«»ivMl 
OOUip*IM bhui Ut Tvnuiin at Zuai, and HvrnaiMlo tUt 
Mmnilio with tWMily mm «aa mat vaMwanl to iavr%- 
lisiltd Ita* nmor* Imt wm* rif# abmit nMuarkabl* citivM 
te Im jbimd thlllivrward. In flvti dny* •ftw h>aT|Dir 
aSdiil* Atfindo wmI oq A««kiii*— the Am whtt* nra 
ev«r dallied bv it* pa«ri«Mvltttfttloii. Il«v«r«limhtti 
■a lBtell^tb«lng itood at thakaa» oTtliOMamb 
witbmit «i|MrlMM!ioir d«cp and saianttoUalile 4tMO- 
UoIm. c^iwteAMU, the blMoriaa-tf flwiftaadinli — |iadi> 
tloB, my% Aeotna U idtaatod i^iM i^wpaadiaalaf 
Kwk.** and that Ip tnia, but, likii somm lataP W]1lM% he 
»trec«h«Hl thf truth bmwv than a MtHm wban ha aaid 
thai t)M> <Hily wav to nach lb* Nuiniuit was by m »a na 
of a Nrairway elmw hundrrd iit«i|Mi, liitirn miE of th« 
tinlltl nwH. 

In irviitral a|i|>t>nriii>(*i> thM^ no doabt that th« 
pjiffw <;»f Ai''H(»« *t'rv jui-t the Miiiu* wlwi Coroniulo*« 
f4>n-««> •mw ih**iii HA rhry nrM to-day, b«it in our |ilM»to- 
IftJiph ^Fie- Dtitt* jt<Klith>ii 4»f til** imtft* r»K^m rhurob 
will br uuIihL Walk arviuiid thin airtttu aa 1 Utkrv doii« 
many UiiMaL.aiid eiijuv thv nirky BruI|*turiU|r* acid the 
■MunK aiaml tncm il fimteutii. All aruoud. It ia in- 
ACcvMlDle, lin|>n%r)ml>l«'. i^xcegit vrhriw Ihr fonr trails 
I'mmlntrt**)) by tlir Tiit^fiH have luudi' itn luwimt (ki*- 
ftiblc. Towr*T«. liuttr^^M'K. h«ttl«-iii<>nt». tiriilt;**!! iti 
imiiiKrubti'^ *taini ifi roUM'N>u* ruii;i*»ty 11* uatun^'n 
KdjiriU (o hoiii*' iti lliii* atnl }M-ju-<«-tiil |»e<»|»U% 

,Vih1 y*-t not In (>ir(>iiHi)iiV dav. luit Ut*-r, it maw iiuiiiy 
an^l <lr»-jidfnl w**-!!*'" nf 1>UkmK|im1, Knr. flfty «'i(fht 
yT-iirn iift^T Atvura'lo •> juhvtit, anil Jnni: afu-r i 'oniiiiiilo 
nthl hi^ (-X|»Hi|rtl<»ii tmil rt'turtit^j. ilif>li^rtfii>^l ami iIin- 
rrr^lii»*il. tnOUl M*'iii'o. .limn 1 tuatf . Ill** tvnl wn- 
«^iH'rnrof Arizuim iiu'l Mf^i-:'*'. i-iitrM- lu n'fcivt? 

anew I tn' -tiliiiH-^ioii of I lit- iwN»|j|r nf " * "itv of I he 
• itiffs^' Trei«eiK?ry iii tlic i*fiirt« of ihe (>riiu'i|jul»t 
wli'-ii tlit'v fti-lfMiiiuv I'lcdpi^l thiMUf^-Ivfw til l»* tr««' am! 
^nll|lli^«^iv^■ v.-v*»iv--« 'Ii<? miwn uf Siuiiii. Tlifv were 
Ui('l.t:i_iit> -if iin t' ill). Aiurrican era. To Ibeu, the *ud 



i f r li. i- hnr^- K-i't >)■'■ ciiiiiii Iifinw frurii 'Ik- iit'^i^k^ 
H V I |r.',-\.|..il. iiiJii. ji' ! iL- ^ -1:1 n.*' I iw W' 111 111 1 1-1 1 VI Mi<-r» 
■rt-r- fr,,w-t r|i,- Jirtlt-, -.i.l J-.-.irt.-.3 Liili'l liiftlly 

-rl I: , ■Mini'- r I 1 1.- Li.iiii J :iriii V . .f 1 1 i.iri .K- \ 'fiiitt- at 
fMiij tfiibrji'l <lc kwi ( 'ji<Aaiifri» rl,. sn-'.ii'l otiv tnuiadf^! 
oil rniEiNl Still*-* iiTritofT, niiit i.ii . i.i^iv#» warmiik' 
to ih«t f(riitti>ri><| S|i»iiiikr())t /luii Moki hij*! t'lM- 
whi'fi^ to iratluT t4«4:t^thi>^r at tiun liHlinvl for luutuak 

When (tfuii^ h«*ttr<l the n iltrtmutnatiuii fur 

v»'ti4:»<nnr'i- llrfd hitt houI. Willi wv^Tily inrn hv wtit 
i^ih!ivnr"«» brothrr, VictMit*^, to iiiaU** his vi^ni-fful ntiarr 
fflt UfWkti the Acuiuas- Am) wnuld that I licuJ ii(Mre 
iirrr lo trll nf thiit ^tormint; of th»» hiihrrto iaiprrffna 
ble ritath'l Knr ihrtM* dnvn aiid it)([t)tii (lu* battU< 
rHgtni. IKhmU of ilnrlnif nntj hfroloiit wt>rM iH-rfoniiKd 
fh^t wi*U di-^ffvi' Tt, ht.iin?*- fiktiiHil. Sr^-p l»y »t«t^ the 
]L<>i*«-rit WAM ti<u ; lii.-'J v.Att Mliml like water, Hoofcaof 
lit^itJinn U^i th^ir .iW", aud mill (He flirht coutinoml. 
Httt tMerriiliitHj loavru^e llieir couirmdm* treachenNM 
luunler. the •uldieni of Vieeute fooKht with a quirt, 
de»ptirat« valor tliat could know no defMt. Thrnp wai 
butonealtematiwto rietctry, and that waf> tieath. 

At laattlMirnek ttaair waj> ixiiinfHl. th**ii th*' town iiiik»t 
b««tornM*d. Tb«one hnwit/ir ihtH- hutl hniugrlil was 
put into n«e ami ttieaitohc wnll* blum-n tlowti ; Or»aldc<d 
Iheattaokitiir fon'^-K. ami iit laot theehicf warrionMad 
for t>eace and offervit to hiirmider Dearly wal Jaan 
deoaklivar •^laiit, for It rtwi Utv Acumaa IIm* KraaUT 
porlton of their G^Uliittf mtMtL In 1B8D aootbier up* 
rivinc took pbice. wlieit the Sfiauiards were antirwy 
driwD out of New U«siro and kept at bagr lor aaari]r 
•IghlMn yiwn. Tbm Uirgo «1» ^*arKlu. a dStrins SpM* 



t l.r lut'iiuM. ami haa 

ina:v 'Ar!(|...[i« III •]ralm|p «{ttft hoatfl* 

Mnv itik: ftiinwrilHt^l t4i thr otirh, tbi* Aft 
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In* li*t nruJciii'.- r 
ihi- iLarKiiMK 'ii (h 
riorti wj-r*' "-ti ;» ir li j 
n|H.ii lli.-iH-hJ.-r. tn 

<lf WlllniL' ^1 

hit- 111 L «hi. 

have iniir-l.*rt'.| 

A fcM VSr,.k- 
»lf X:i|iiiv,»T. « tl 
t4. An.iiiii «irl 



■•■r .■M.-.n.nl .■h.wiil.-r 
.,'I.-r u nn.l [i :t 111— ,1 e 
M[i Hi itil i.f l.|jr 

. Ilb.ir|l 1,1 .|.-,>-|,,l. 

i( ttii'Mi'Kiii inr-.' hi 
... W'-ll 



i1mU> ir.iil 
w .0. tak'-t 



k 1 VJl 



irti if.l 
. I,f 1 f I 
*T I If,; 



-r.ifH- nr 
r -I I'l nil.' 

in' dark- 

> I^'urlr;** 

fur Itirii v-ws it that 
hi-i iii't> II.'. t tiiit II iiif tvir, ia 
I :r. ..r III. If.- ft Mf:i-f.l v,\\i 
111 -tl,; niir.-li.ii^' fur hi» Mtr-jn. 

I.I liiiil r.',-ii-||.-.L Itlf Nirt'Mn. M 
111 ! hil^'' UVf^d HI ht*, 

riiftl i^l-n-M mil! rMthlnnslv 

I--'- IIJ.-l'— 'T'l 'tf I'iVtUp". Jliiltl 

•Ml <-ip|iiriiii; . 11.1t n L .-in ir- 
i;i'-ii. iv:n!. I'lrol l.v tht- 
A-'-Mii.i- I. -ft fctirrri'ii ■■({ 



. liiiO l.t'.-n 
la- Ihirr-.- 

!>-ii i-r il {>ri.''-*'iii iMiir< I.f 
ti< iiii-ii (^■H:.vr t4» K^tiAtil th«* hi>ntc]<, an t ih<-ii >i it:i fix 
r# .■(! Hii-j., .-litiiUMi tlMi tniil- With <iiii''i ^r.-nltii ■n-d 
iiij(|.-r 111! -1 frlfntlly tfiiiitt'. /^lillvar «ii : \\.- it>*<u w. rr 
*.rjtH4'iVfJ. wh#*ii •ndtleiil)". like tli+t whirling fycioiie 
troiii tilt- tH*nv»'iiA aIx>v*<. i\|| the uarnorx nf the town 
fell U|K>ii the tiAfilr^M S|M%iiiaril>t with flint kiiiven. nrone 
h.iffli' Ht"*-, heavy Itaiutnerrt, hou■^ uii.l iirrown, and 
unr .1 iti-^ Sur|>rit*ed. upart. imn-iuly. the-tr it(|v»-ii 
ti;r. .Il- wiirrinfK, wIM) IumI hnireil Ih*- mivajje* nf Ihoii- 
viii ..f mile* uf dotert iuarehi*Et, owe by one wen- 
«iiiii . Hi nf woukl bn mteti a dMptirate but ImpeJow 
<>'<iit|i< I 11 iimilM) warrtor. back to wall, bjfml ctenaui 
iuu ljii>Mit£li h)<> hi-okt-ri helnn-t. >iirmui>diHl byjTlilUllg, 
»or»>>f|ni(tf, howlihtc. idk*'*! ^VHtf'^, hU atlM)fnMS •> 
I'ltfe and with It TiTiK'ity Hllo^r.^rht'r Irri.'^ifttlbla. Jaan 
wu> -lain, oiht't'-' <d hia oflh*eni atid iiteii. one by ottf>, 
(Irked the h.irreii ro«lt lo thaaguniev of death. i\U'l. 
laal, five M^ldiem only reinainmt. Forlnniiiely. they 
w«ni able to oat tof^Hher. and thuN. i>tih> hy aide, eii- 
Holinii^^aaiEtAber. tiiry fought, utrikiiic and Ifarriat- 
inffaf«*iry laod opjK^rt unity tntn ttx^ ih»ky n»aai of 
"ttvlnir ■avawy w|ii«h d«u<riiiiiieillv foroiid itarlf 
MfMio them. Haek» foot by '(N.>t. they wmv driven, 
ttieii by iitep they aame nearer to th« edcv of tboae 
rrbrblful clmn. V«l death at the foi^i of a yawnlnft 
lifMlploe waH preferable lo c»|>1trity. tc»riure. and hor- 
rible death at the hands of ruthlesti iavnifef) : wx ctieer- 
IfUr aMb otl>er with brare wordii, thewi darfug and 
deiperale u»eti Ouhk thetuHelreii over lite MiBK and 
COBmiaDded their badir« and mjoIk to HanMa^a, lha 
patfwn eaint of Hjnain. Couraav ainl bravery werv re- 
WM^ded la at) Imt one. who. fnUing on Che wilid rucks. 
WW dllhnd to plrreit. Tlie otiier fonr. fortuihately. 
IffpakJnS tlwlr fail on tfaa lolt, avar'cbanfliig aand 
• UnM, eeeaped wltb Itiidr Html aiuI wefw soan in the 
•-^il Md^mtMvf enve «r llwir t 



leii «iTabtr, oama n the reroaiiuerDr, and 1 
of battle and blaodiihMt wwre wito < ww o d. 
Bnt Date Aaaioa te quiet and peeevftil. 



fall. 




ibipi, nnamed and nnwatelwd, without tbooffht 
daniptr, indnoni and aat of doon, wbere Acmma and 
l!$|iaoiard onoa foniEbt in deathly conflict. 

And far airay In tfaa Hilent niffbt, often and axalo. 
Iiava I oai^ upon that fKjiially Iniprenfhe ntttky iiiena 
Danad oy the Aiinna* KatiJimo. luul ktiown hy tit** 
white peoflite an the " Me«a Knraiiladii,*' or the " En- 
ehanteil u*^ " All are faiuiliar with lU atury, vix., 
that It wa^ wtw tlte Iwuie of the Afsomae, and ibat a 
frlKfitful Btunu au<t AimhI oasne whleh wfuhwl away aU 
ineaiu of mxtma to tlw* Miiuinit. Thin the Aconui* took 
an proof of the aii|cer of thoae above : it waf nnrnrwHl, 
KatT-iina, Mtd h(M>er>forth luunt not be totirhet) by t)H> 
f<m( of luaii. Twirlvr yran», <>T 1*0, a^^fi, the »t*try wn* 
Ii4t> r4-«tini;ly wnttfii, hut writer anil all vuIiod. avr***''! 
that th*' iiiena waH tnai'tiMfiible. m» Ihitt nnrie chmiM lell 
whether th*" triulirtnii wii<- true nr not 

Or. WllUaiii l,liili**y, nf I'rino'ti^tt riiiven)itv. a well 
trtillietl eijj^rt In ^rienfllir W'irk-, a iproloirr-t *>i life- 
lnii>; tniiitiiii:, n Ti|iecia!i-r iri t-ii.-l, ■« 1 rk. hi . (i.mI -ip^-nl 
we«*kj* nud lunnth" lu f li'- I'lf 1. 1 f. .r 1 1, ; rl v 1 r-.ii^ - ir inure, 
ijctt-riuillfd (o ffcf«j«'Ild Ihr It. ;nM'. - - i!fl' Ut ijjhl, Illnl, pm 
vhiii.i* fv.r Ihi* 111 11 ini.Miij . f dtfllcillly. enMlv iiufe»-»-deil 
ni'-aiir 'if liti'- IlinnMii;^- ritiinnn ami VK«t5WiiiiiV 
i'bair iti ri*artani; ^'J'' — the fir>t white man in 
hi»t<»r7' to Miami u(M*ii t In- fnnTrd ii*'i(jht* of Krirj-nim 
I th.^ Hnreiiu of j;tl,iH I 



ml uiM 
Ijitrr, IVif. K. W. a 
4HZ^% ^^^ Wa»hiiit,'tnn, l>- ' 
^i.. i'iiilivt in ti.M w.irk iiui-. 

luillll-.T H it II V^'lif UlU.-II 

l-.Miii'l.'t! ■ . •Iif 'iT -jI ;ii'r f uiK*. 

uhU' I . 1 ■» |hl...T*. ■: f ( 



ii--r artifet-It" 
the reiu- 



iiai.r- <•{ nil old inul lendiiijc to the suuuuit werv dii^ 
(•rnitUe. yafc both arrived at diaeeent euMhiehina. Ur. 
IJbbey «aya Ihb la not Katthwitt Pnt, llad|» my 

It i<i. 

Tl- my Ui'it'I lb'" quetitinri lo In* deridetl i* : IVmh 
auylliiiji; 01. ihi Mimmit or near the M«T»jt FUu^iiutatln 
IjK-ar .Jii: the .--■nttifii-*. oM tr-i tttfon of tl»e Aooiuil> 
thill rinv vfiu^ <-\u-> :h.- Intm-- i-f rl .n- umfalont 

A1..I rli... ;->ii>r. ] ti.ii.k. IT will !>.' -i>(-e«ted. mMt be 

♦-r-ttUHj b> (iti»- .it Hi :>I*- "f I tif fn, I. I ». :ri.- - 

1. Hy dlorovery nf rtnn- .m 'li. M---.^ Lii-u'i' I'lma^rh lo 
iu-4<«il)lit for (he reT^ldeiK-- • f a ^ li' pit* 

3. Hy dlttcuvery uf Mich evideuoe»uf uccupatMUi by 
l-iTKe uunifaera af people aa >a ewaeBnablif eatiiiy thi 
•' •■krr. if the ruhM MeuUaMd In nrapuaflloa «ne nr*- 



ah- 



:it. 




ooenpalloii. It neltber 



■nwlMi thafmr two 



i-itlit-r ruint urdl 
iir«' ( iiii'l. 

Till- imp.irr.ii;i'i I.f M ft.uii: '"li.- tli-^i-n-Hion in a le^oM- 
liiritt iimi.ii. r i>. «'i ;*'..'iir to rji. htinl. ijC of ItiiJiaii l«irp 
uikI trailiiiinii. If IM reniitlv apparent lliat. if ihin Ira- 
ilition t» do^-rwlite^t. a tlr»t and trreat wi^p it< lakeit 
towanl diM'reilitlnK nil Iridian trttJilioii. and lli(i!< an 
other ub^iacle in plik<-'nl in the way of airivini; at 
reiuonablv MCH'imite comHuHirtn^ in n^ard to the ^trt*' 
lii-<[orie lifr uf u|] Indian pe«iple^. S^i, perwynally I am 

!>njfnumlly aniioun that ilie main ami ini|n>rtaijt 
eatureM of tho KatzioM tra>litton of Aeoiiia tdiouli) be 
pri'^erved HI nil thiur hit«Krity an I fnllntfM«. and ulti- 
tiMtely tIeuwMuit rated, beyond all 4|ti*MI«>n, to he tnie. 

That avIdencM of huinau pre«e«Mie were ffMMid on 
Kalttiito all a^ree. bat there in a vast dilTerenM* Ite 
tweeu evideoccttof huixian preeenoe uiul evalenea that 
a hinre vlllaM or city »a» ono*- here fiertiL * 
Had the Aaotuait livml un the Mt'%A Enc 
eral thlngM are luorally eertain. Thetw are ; 

1. Tb«T andoubtedly would have built their boUMB 
am ehawner* In thin region we flud ineM ettMw built, 
vig., not uf adobe, whirh won Id have to be carrieil by 
aniaooe labor from ttie vtlla«re beneath, but of iIh* 
ohhH and pleeae or bluekM of MUkditione left by ememn 
OB sba IMsa top aad on aide terrace^, easily Aoeettf^lbU* 
and liT OMfa inliabie Chan adniH- 

RtttnaofaiMhdtlee are found all thruu^i thin reirtoti 
«a moMt. On tha m>ea Jnat abovu th» Cibolleca 
ranph In a larva elnnlar furt mln, with'a otowttiaf n ane u 
of nearly athoaaand feet, bollt of eandelone. and In a 
fair atal* of pN«ervatian» AlNWi Afleen nilleii further 
wrat fai luioUier rain nn » nNWOverlookinf the lava 
lleMa. A wall 140 feet lonff for wpre) cw t — in tlw umwi, 
and boMod It li nlariiaaf«»«ii>v«f«d wHhndiiii On 
" (oopiimnf Blllofvo,orltiBarlDilonEoilE,«p»alio 
I aum ratiH ooMtlBf uodefrnta itai * 



thi'-^r rtiinn are in a fair stat*- 
ai'cnriipanv iiji; pl^i.t'iffrapli 

11, Had Mirii 11 iM 
rain* iii"i'l'.iiibt<-tly ' 
111.' y-'MM'n rehrrreil u. 
j>i.v<'<- 1 if *»aml>it»iiie 
iitijiy The idnpinff <-">'iliiioi. 
k-UEiiiiitt Im hv no me^MiK iiitahiiai 



r prreervBtl^iBlll, 

xi.sCeil <>u KU'^M K-i- aiitaila^ii,^ 
1 liavt^ ri-tii.i:ii*'il '-lATtlvMiii 
U, not flni.K Urjti. bli^i, 
! tiJiv.' ht vh nrodni oriti^4f|| 
'If Me«i KlieAiiiAi^ 
riie Cirralur Kaia* 
at Citjidleta are 00 a »lnplntr luewa. to al^u nni 
other (wo be(» of raliiH meiitioiie*!. And yet, aotwiliiw 
t«» the ludi^^n tradl(k>iiB recountej t<t uie hMk 
Aiviuia ami Zuiii, aiid vrrifled by Nnrajoh. tMdklni 
I.««f(iinaj(. all tlM-fw ruiu^ are &« ancient (nr uovam g| 
the rtilit* of Aroma wuuld luive t>een had theyagnpli^ 
KatxtHio. 

It. Autither matter of tiujpMinanee slMKild W mtt- 
viitered. The villn«e of the Anwna* In tbn «tf|y 
inaM wrof warily have been inueh tar«cer thaa the rn4. 
reu AoQiiuL Fbr Jtmn de tifhate Mdiualcd lie pttpeb 
lionata.000, ajid Vilhurra in his epie tay* ttwieUII 
-"-^-t the attack of ra|>t. Vicmle dc KaldhirM 
I on Jaouar>- 73. Uidy MO of IfaMapeanlM^ 

inalnml after tha oonflieL The nrmrai day pepawilia 
of Aeoina la lew than 600, and ytitiz ornioieluB 
blocks of ihree-atotied bouMa ant all oeoupled in bM» 

" 5SS 

nutnbiw M HMNk «r rirn I.NDO. It <• iif ptMltfit « 
■■i^amnMratMililiiiin wi.uM bsv* bM nqrtntk 
faoaw than, •««« uconlluK <<> wly PmMi mitta*. 
■nd sni!ii ■ towowouia DpUlwr bUrtr MMjrMr Mi 
ammy Muihr. or dnrtnc vamnj tiuMB laaoy fanawilanB 
TiMt a iwir ■ aeoni or naora of imeh rnliud (Mw mil 
on wiad, eload, pMn, ud «lannn«rpl ibm« mm 
mit» aliin*!, K oA iqwMlr. M oxpoMd u ih* Km Ku 
eauMd* tUr (Im' 1* MMid) wonld bav* bMo, mmtm, 
1 would trantonto w m wt . *tM hnw Um fc 



log theiB on tinlf pww m t «tt». Now. (auic lb* h» 
alatloii ot )l.«M of DBatcfi otUdM*-Iw*Ii« VUkjiS 
(Miiuaui oat of tiM qanthm— Md IhM NdwlMttr 



ilMMIBjr 



L 1!lMt«lritoKMftSMiAtMlkWHndgal)Mlrllw 



ehnif 

tkot Um IlldJaa* hkM «tMi rMw] k. 
thrnn (acta aa|1al nut lo ba acMptod aa aoaclnnn nl 
<l«n«> nf th* Irutb of our in«W|>n<tatloa o( lb* Aowia . 
tradltioa. Tb., that thair anemtt elty wh amr lonlnl 
hrrr, 

:i Am) that, lo my o|tini<m. both liHiian awl *i*t 
muB an) »t fault In rvaanl to th« exact l««at(<in'^ Kii 
(iuiu. HtiO (hot funtHT rMwiroh will y»l <ll>«.v.-r il ai.! 
nbow faf ttiiitv intuitive a»t! •.•eutiv (I«iiH>it^!mtii>ti uf tb 
hariui; Im-ii Ihv oeoauM site uf a largv cilii tliui Ur 
•o caIIi'U KnuiiiMaiMi Han Knaanlaida of uw |imnl 
<li«-iu«H»i ha* ddMk Hy niaamn tar adfamhn Ikb 

la»t UIra arr ; 
I Uy linu Mirl in tiM g ai lW l ttatb and rrluliilitr 

of ihr iriulltini]. 

1 Till' unuti>.(iirtary aridvnni adducxl In tntar U 
t)kc viltaic*' tK^u|>>Jifw*y of thp iii#w4i hitherto kiiovfi ii 
tUe JIfKH Kiiriwirjulji 

.1. My kiiowlt^lc** '^f rhe |i«"H*l»iility of ♦riMr ImiIIi W 
Itiiilail lllltl whit.-, owiii^' to Hie ltt|i«.* uf wi.Iiiri.., m 
Jet»'rnilijli>K tlH* I«M-ali'M». 

i. My «cluul r^»t»ven««tiomi with lii.liiiii- > f A> m,, 

Wll.i ii.-liriM.'|v ii.,r-I I l.ill (llr-oalfl -.1 - i I 'I"' 

Klltlllll'r. Llllll '.Ilk' ' III. IV hr- Ml" M.|M. 1 1-. ''ill 

('.iiRlufl ult- t.i lh«* mil. ^*'tituut% jtnlr-. HU.i I ir.il K 

itT Slran KiirjuiUuln. whcri* mniiy riiiiiN art' («> tiM* luuniL 



IM.WT 



IHNTINU KY THK .WCIKNT 
K<i\ l'Tl.\.Vs 



tint in K^'>|''. llf .»u\ rT»'f, plnsjl r<<il(..[ lir vlifti: 
II. »- . in .\n%liiiii ti^'k I'hlff ili'"l-jiiiln \^.ir- !..ri r' 
th«* I 'hrmt liitt t-nk, ;<ii\> .Auialt-iir i i.c yn* I'l 

UH |tlaU«-*< lit till' Ik'tn.vi I)lj l:if - •} i. 

room in tin* i;ri*At 'l%-m|p'i' ..t Karn.«i' iit Tlu M^r-- 
rxint, |MThik|R», tin* i»»krU.^: url m'ltrtlh itt.iit;.* •'i--' 
itiir ill th** wnrltl tiMliiV. A Mtrl4*M of flijilintr mn. l** 
or »i*iil|iCijriii ailorii xUf waIU. anil i(ik*.» ari' r»iirt?.*t.i*- 

tliillH of fnr^-lffn plAtltA Ootl«r«<'tt^l HlMl broliifhl Vi .titf !>! 
'JNiiilllliii**> III. on hlH irliKiil'Iruitt ff-Tiji-i, tni'ii .1 i mi. 
(Miiifii 111 Aral-il«- Tlivf** *>-iii|i:iir-il r»**Mr:!- ^tf f- i"i 
only t!i*i niittirnl ii.-ii*k*i of piuwl or tn-i-. li'ir 
lltiwiTh; fn.itu ur»«f«Ml podw urr i»liown I'i'i-.if"-*'- ^ 
€»ur iji-"liTn i-oIttUiL'al work* of lO'ilay. Mr, \\ I'lii i'" 
I'f-tnc. w fll-kljuwii KK>'l«tii\n clpl-irrr iitiM ..ii i 
|.'Vi5t. lla^ liik'-lj ciL-I^ iiri.l ] 1 1- .cral ills -if tl r^.' v.i: 
ili-rful .>L(i rr-.-(.r.U iiii.i t.iiKi- -if tta-).f nui'. tn m.!, -i 
till! uiiiiM'iini at I *iro, in th*- Hrilti*n Mmm iiiij, m - i'' 
whr-rr Thi'Mi M^iilptlirpil [licllirw. fi.rvii:ii' u.-r- 
oriHt oriffituilly, niiiiit not fi* riinfniinilril a.iI. i: t^- 
tiiAl <lrlttl ii|iM-liii«-iiH of KKyptiaii t.'^xrit.^ii lui'l " ■> 
piKlit* tliut liav** lMi.in ftiuiiil *pr»m«TVrsI in thr uiimiiil 
wmppintpi of Atilii*4 I . Kaliif-f-i II., jinil ottirr 
turn, anil In llnr irrnvrH Uiwovcn-il at ItiilM-iiu'. 
kara. atiiJ l>ifr «■! Kaliara Tliwe ai'tniil llowi't^ ^"^'t* 
(lUtfil ot blue and wliilt* lotiin, poppif*. imrr'.»rv 
pni-v«tM», |uiliu», clovrr. barU'V, jiini|M*r, ami oitiiT is^tiii^ 
vrhlrh (^rw ami floiiri»lM»il at lea*l S.ttlO ycj»r» Ut.ff 
niir !<«viour wa* Ijoni at It^'tliU-hi'iii ' Hampli" "f '^'^ 
ivtilftl tSowiir* an tlMMi tti till' fuiu*rtil wr«y»tli^ nf HfiT' 
4.IIU0 yaam airn may ba mvu In tti.- iiii:«.ijiii il cun' ^ 
ytMt ju In th0 Hrltliih MuiM'uin anil ii: Ki'w 

Hill let iia return for a inonieiii to the Moor 
of Tliotliliie« 111 , wlHi^e llalue rati lie '.].#-lt twiity 
thirty OilTen?nt wavn. In Ki»«lln»oi>« ■ Aimoi 
liKrilt,'' p. IM, iw aan: " Tholhtim i>i>l»l all DiX 
■lliilia III iiiiimial in (hr knndii which lie vimI><I <<• 
■oiigM lo IntRMliieii tlia Tarioun tiovrlttm into In- i" - 
pmprr potintry. Hi« artirta had inatrmiliom lu 
rarWiil uttniiwi of tha obj««tii and «o rrinwwil 
(aiihttitlv on ht« luoniiniviita, Wa a«» on Uiw «•■'';' 
liIlM ai> liMrh no tr«m. planta of a srowth lik> cwn. 
iiorlii of ir*n and nhruli*, ImtPM. Ooaram, aial 
rliidinir nwdttii- and poMWKraualta." Blrd» aiw l**""- 
aim ; hrroits and aiiarrowhawlis, Kwaa anil ili" ** 
fairly luiiiKl up locvthrr. Abov« alL l»«f.r. -' 
nmd tlw iiucriptiou or Iwvnil Thothinm iwl up, i>>"<>: 
•idi! Ilia atoo* plelarr galkry : '■Thoa Miln ilie t^;-'- ' 
awf!nr by the Bun, and I eall lo witiMva ny r>tl»< 
Aioiuun, lltat all ia plain Iralli, (licrr i> no lran> « 
eap«MHi in that which I ham doaa. What Ibr •(>>'«.'"' 



aoil brin«a forth in tha way ol fnnwn— . , 

ponrayad In Ihaaa pictaraa. witb Itaa htlaatM '>< 
oOMImi ihein to my Fathar Aianon ai aiMiMnu 
•II ttaM." 

Gbald anylbiuc be plaliwr pot to ear ■iWdill*' . 
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«»um o( to-<U.y 'r Mrr»- w^' hxv*. i^clrnl litfrtry aini 
[iMrtiriftI pvUti'tii-^. aiul ui i-iriif f'-w !-.»>•»•»< ,h. I'1h I ilriH-l 
.{»Tii:i«-ti)s iirtivitiff lii'Viiih! H iliii.i lir i ii -d vuu.-. :\: 
i*f th*- t-^yiitiAii kin^*-' kii'-w wIjiiI •li'-v w^rrv 
alM iif. jiinl wiffH iiVii^e'l I" fuid a "ajjlrudid ouil.' ami 
uitfXMluc»**l, JiniJ tliTureii itn proUuetKKL* " an 
£L rii^itiuriiii lur all liiiir. ' A|Mi.rt tli<uuKii it be (rum luy 
tjl.' '■I'?, ! oiiiHio? help bt-iu(f juKf n littit* wjirrv thnt tbi* 
-r.-,.- :ii ,J ruble KlDK Thoihiui-s 11 f. dl,! 

J ,L . 1 - J. . M 1 ;i rcoord of nili nntivi* i'l^ni", 
mid <wpeaii«lir ai tham growkag iu htt "v«ry owit'* 



VAKIOl'S liTETHOllrt OF (JKArXIN't 

rK»>*'s f>r RrnrI iJrafliuj. — Whftnt orcluuti tm^ of 
l1^.■.■.l^U■rllb[l' *]7.i' ur.i to tm workinl wUh other vnritr- 
tit-v nuii i^T.\ttuitj iH ttki> iM^t iii*<tl»i>d, AMUtuiUic that 
ttir- thrown iitiA tMs-ii rv^iui^l In ui?-, CMt lh« brnucbn> 
iMu'lt t<» the ib'».ir»H| I^HfCth. U Ui" Trif hail ten or 
t««>lr» iit/ilii t^rftdi'ln*, two KTaftN iimv b" (iIiumhI on 
H».*h. Aii.i iti ft-w y««ni Cbe tre* will cciUMf into bfarinff 
— 'I-Hr \n, (f >.TiiftitiK Ib proiwrlx carriiti ont ; aotl it 
-ill iH>-j»e»?M ji iiiirvttd of brmiicbes cf^ual to tluit th« 
trtM.' iiaO oriicinaily. The v took may. if m tlt^trrti, b« 
lieaJcHi banl bavk to oae luahi mti^iu. mtul thw) grmttm 
be ulaced ua this; bat tuy rx|iffriitnr«' with Irwo 
sonMl Um Ont miuhhI bM bMO bimv MhtMaetory, 



-1 [!■-■* Iitif iiji^lilir'l fi*nii iM ffnii.Tiily iiM'i] in t>i*> 
W('^l. iiii'l f'lrnit't) 'lit^ wn'tT" llr-t Jii ^•iif:iiii: 

hi lui-i i;n-th(.a til- •sf.'t'k lii.'iv (Inulilf the put- hJ Tti^ 
jLcioJi, alliii=>Minh iitii(iiri;iit\ in itU*- C'i> I"- pri'Tt-rrt^I, 
The Inttif i* y.i tt t'.-r iiboiil ;i or 4 iuobeit itpM jnl Cruiu 
tJlt* jowpf *}iiil, Hi. th.k* I. II.- iiiilc in thickf^r lhaii thi* 
itthof- Tht' riiiii I'f rli.- t-r-n-k ii4 iilit down iiii'.i ■:))'t'[)fil 
tn i-.-i-.MV.> rli." rJr.rk»T -.nl. i.f thr •..-iiiri. th.' thinu.-r 
lit-itiu' ^*>-ir-ilt Ml. >.!<H-k itli.' [M.Liit of iht' liitt.T 
mIhj-khJ mtl t}St ill ilk >iit>piiii; i:llr(^':tiiiti) iukI il-iwti 
olber ttidf, n tttiiJill iH>nioii or tht* )i«.rK ttt th»* iitttt r 
behit; reinuveil c^irrfKiMHulitiK In bIw to thU tiu\ tltf 
M-iutJ. which should (tt clmpfy aiul evenly to like utook. 
AftiTwanl lie n|> M-iMirrly with matliliE, I 
wilh «lay, Thi* km l of 'crijiftlntr in»y M 
with HtKT^ MUCH i\uHv Ute lu th»' o^a^in. 

SUIeitr Bud Hraftlikte — TbiM tiwtbod. a lUodiOeatioti 
of whip KTafthiK. IN iiWul (or vupplyin^ builM to 
etipalier, hortumlJiJ. or utlier Craiuefl IrtN-M, mprrlaJly 
of upplcv or pnan, wlirrr otherwlne th» kiaii of a «hr>(>t 
UeHtroyii tttr syiniD«4ry of the trrr ; ami it la fmroMimm 
eiu[doyed iti th«t cam of aew varliitir* ito a* tn hANtfi) 
(ruit iH'arlnfC. A «linrt ulUw U iiotrhpi) out of the 
Ktork at the *]M>t deAirihJ to in«»rt the *>cloii. whU'h iu 
thi« PHtm cjtrrM**! but om^ tniil, iumI vih»-(i liiarrted 11 
nhonld bf) ATti.'tly in rhi> pmlUon it In wialwH] (h** new 
«hont fthouid hi^i fruia, aiwl the bud uoititluir iu that 
*1irfH*(loii, It atwaM Im MnfnJIjr IM m wKli uiAitlag, 



Im>w be hjui !»Jt*|jt, h<^ i-- 1^1:: l.i ij. ! 'li.i' ' Mjr frtigM had 
jnailp *nc-\i it. '.inilvi li iir.- ii.msiu :i k i Jiat thry 

tnni k«ip: hllll JiWxki' " S(-i;i.' Il.iluiri". i-f rlii- cr.'tt wtio 
WHt^ f.il(I:liv: TM- luuiiui'irk 11 pM.iJ .teal 

V. h>Mi tln-> l,i'i\ril tt;i-. iiri-l l-t'iKk" ■i-k>-'I I In- rcil'Mjii 
wtl'l. ntiil liilijjhi In*, "iiii, ■ r ii;.T ■ s|r*-t' » it h m.J tliftM 
iail nik'lit ' Tb'-v Im-l f'^uti'.l nIl^^^'r 'hr- ;iaiinu"('k Ihe 
liitirk* ii( wlipn* « piinm li^til lai[i_ TIji- ui ■i>i- whi'-h 
bii*.! kept the -.tfLMipiiT of Hut h^utni>i^k awux'- 
probably the purrui)^ i^r dm (niuia, pli'iUH'd at i^^-mpy 
iiiH th0 '"lU'it i«-nu U-'ifW IV iiiMu. Ah th4«« fiuuinn 
lri>llnii- lia^v. iii julil.tiiiii t4< xhtt uuerrlnif eye nf ih4> 
ri.p>-t ^Ittt'iltT, ii>)M'i'uil l.kin*; ri:i.i L'u|utril> lor tmnlhtf 
aniiu&tK, It c£Ui luiDily b^d^tubic^d that their oonclutikMi 
WA* correct . 

Hunh Aik abM-ncv of fear and llkinit for bumaii 
clety nwild only be vutraJWIed by the t»*harior of nouie 
tloiuMtic cutii. Yet In the ea»e of tlie puma thu <rmn 
only be a MirvivaJ of a priuiitlve dlsix'^ltlon, whieh 
ban already hwm ItMt in a s^^^ tiH*a*ure by the hium* 
ftnerim in Norih Aiiierii**. Are we. then, lo fiipiNi**- 
triAt the ah«M«ni>» of that t*^ nt man m> frcneral atniMik; 
evf-n thi* tafw* rArntrora wwi th« ml« m the priiultive 
world? U it viw. w* ttlMill ha*'* to arwmni for the 
siirvirni of luao Id thu pnmfie» of ematuri's whirh did 
iH>t r»*r bim, and potMVi«i1 a far iivnre etTective phy»i 
caJ equlpiueut for attMk than lunt* ihiumhs^I (or de 
(euM* ; for We oaanoi ■■pptiHv tlfcat the IkeutiTolenl ueu 
tndiiy wbieli mn nfely te jiUrUmtod to Ui» iniiM wu 




i««fM «r4 MSy *»-cli|tat aril 



SMXTH'ft IMPUr>VKI» MKTHOD OF CROWN UKAFTISttt. 

TAKintra VSTHOTO OP ORAFrUM; 



nndafiill ahed ^»*annk: tn^ 

Tli-f li.Wfr eiji! of the --rio'i ii 
nf'.-r hV.> il :i ihri i- ii ^l.i; 
aJii 

aiJij Id tile «t 



in .ilif^vinftl III It'll* time, 
rhi- iii>-Ili<>l of |;r/iftHi^' 
il: ■■Mh\ H||»;titly hollnw. 
'!i-- r.--l ;.r.i. ,-.H fi.r U'hip k.'r;4ftlOtf , 

ka duwciw^iril hilt in iiiiiil^ jti th)* b-trk 



nod a I ill I- . 1,l> "t ^^^mfliuj^ wax 
parto.— The iJaxUeneni' tJlironialo. 



1 Tr^rKitid in Uto^h to the bIoi'i**! nfT part of the 
VI'. II. The h^ndUi of a baildin;; kriifr- or a -iiHM.tli 
p'eeeoi w<kh1 i^hftiw**! fioiHPwhat to re-^-mble lli'* part 
of IbearioD to b« liL»*rtiHl in mtrrnlui'eii at tlie top or 
th# Hht, and Jfetitiy pil^hi'd down .»o a* to r.\LM' tlie 
hark, and wheu It bs removed th« «clon Ih pLixlHhJ down 
in n liiallar niauu^r. If a itecoud one l« to bf inM»rt«d. 
tbttRhoqU be iMiMWd on the uopoaile *id^. and th*n 
both fttuiuld be boand roaod wllli uiattluAT. antl olayi^l 
ofier in tti« usaal tuanner. 

f^ft Ora/tinc '* often prairtlretl in the Wntt eoiintr^-. 
In dotnic St. preparw th« utock an for erown icraftinfr. 
and wdb a broait. aharp chUel Hpht the hfta^l of the 
■t'jck, tvaWnc the ln)itriitiH>nt In. or uslnfr a womJen 
»«l*e to koep the spht open, to alt<>w ttf the e*^gf* 
Ijrirnf Bia4lo HiuootlL. Hud tlw BTjouH inBerted one on 
•-itliersule Cut Ihwe w«HlKe-itha|>*Ml. atid ta|wr1nir to 
MM>tut iiinking tbeiu (|uit« thin by reino^ltif; all tht* 
bftrk uii the oKle that u placed toward 1h« interior o( 
t^M' atoek I'bboo Mmi acion!! iu iKWttiDn, and mu tliat 
Ik* iuwv iMrk comaiMiMla wfctb Ihat of lb* nloelc; 
*' ^755 MM mmmt^ 



THB AmUAL PBAR OP VAK. 

In a iiuiubtT of t!ie Kinili-i!! S[»»-rtrt(or hi-hii- a*-^s>iirit 
wii-H veil <-f the e Vult^iirt- in ■! If - 'Iriil I ly i\in'i<"ii I .ii.ii 
iiiiitl.-ni lint 11 rain". ». from [►on KcJii li Aiaru to Mr. 
Hiiiiwjij, thiit llir i>ijiiia, tln' .■•#e*)iui lari»,'***t tif ttie itl^ 
of South Aiiierii".*. iii*;tljt*r feareil niAO nor re 

l^aTtleit human beirijir* an it* prey, but on the- pi^ritrary 
Houirht their Ktolety, and even pr(dee1e«l ntan from the 
at tack 9 uf tlieJaiTUHr. Trufitworthy faelA whioh lend 
addiliunal runnnuatlou to this lntere«tiui; 4|U««t»on 
nniM niNMMarily li« viowly aiMjuJred. The followiutr 
anecdote, whicli eonm at (imt hand from one ioag mini- 
dent in Kritiidi tJufcana, nuppnrtii the tielief tluit the 
puma iit>ekii th* «>RieCy <>t man inxteul of attaeking or 
fearliMT hlin Wb«ii makine an exiiedltton up one of 
t^M) lurire river* In a sbiwui launch. o>ur frieml ifave a 
l>itMiatre to ail ehlerly Corntoh nilner. who wiv^ anilunit 
to mch the iruld fleldfl. No! wlahlUK to intrude U|)ijii 
IiIh IiosIh. he did ikot aleepun boant the tauucb. hut al- 
wayii Bltinfc liia lioiDtiMMk bHwran two tree* mi sl>orr. 
As cIUubiuK into a faiRb vliMif iHuaiODck is not easy, lie 
OMualtr fMl«iNHl H iwtlMW low, and hm wateht ptobB< 

tiM mS of fht ■ ' 



e»hibite<l bv the other rarnivora Tin- .'volein'e that 
fenr i« ii:ot Uif i.iitiirni .tttitudi- of Afiiioat^ t<oward iimn 
in inniliJy '..-f two kuidn — Ihe n<Meit of <*xpN».reT>t who 
IjftVf [iii'li.'i! into till- few rt^loiu of earth where aid- 

Ktu!- wi'Tv r,ni!ii^r>-'ih (>n! ?ii«o hnd rifi1 (ro'iiJrii; SLnd 
I ; !-■ r. - .1 1 u , i' r :. '.,■! ■■ .Hif»t •'Xpt-f hi: Hilt - ■ i| " . ■, 1 v in 

ill-rnr'- ^•. I -!(. k;lliin;(if niiiiimLj h.v- l^;-.-! .itiMV 

iuleij* proUii^iO'C ill (.llitr wonl-, nt* mis-t I'mjipftre 
the beliaviurof the cn-.ttnri'tt iii tlie An t.c tit'n^ lii the 
dayti <}f Will:)uu-iil'>' aJoi HareriJ-, or m tJte v<>yAK*e of 
Wr>ild««li to the Autarv-lu', with the lftte»t refM>rt« from 
Yrllow«tone Park. The re»altii ithow a ftrlklni; Hjfnr*- 
raent in tJ»e «lMueanor of the h#<a«t}« wl>en llr*! l'ou- 
fronte«l with the new creature, luau. Few of them 
exhib4l*Hl fear, «o far mn the neror^ln vhow. When 
Harent'Mcrew were on tlieir llrwt vovace. a Polar bear, 
who probably luul iier4>r »eeii men belon*. torjk one of 
the crew, who wan lyliiff down, by th» liaek of hl» 
neck. and. after dramrinir him •mne way. bit t)te top 
iti htf) lH>ad ofT Kveu now the Polar tie«r it> tbe leant 
titv of hi» race, tbuufh m cfinttlantty bunte^t. 

The fOfiteral tendency of wild atdmaU kefiC in larga 
mervcH and never uiolr»led polnla to Ihi* same «on- 
<rlusion. tbout^h (or obrloua rvoMMU nooe of tl»e NKwt 
dangeroaii ciarnivora can be nuunlaiited in anch placeiL 
Th* fear of laan la kMt by owtuna viM aod Ire* bttt 

MlMBYMOk Willi aniMMb to MpUvl^. 
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ri*)M'utnll)* iin tlif ln*-« ol till* (t-ar of luun hv ull aiii- 
iiuiU in V*-lliiU'*.tiiii«' l*iirk. whiTt* tliiMli-i'r tUiili wupiti 
milt lilui'k-tHiU'>l tJi-v'rl miiH' tit thr Ihiiim<ii tu b<< li*t). 
niMl *>r*>n »vtt t\u* ||i>ii-i'rfc fn>iu tU» wiitUuir boira. 
Hn*wii lH^r« liuiitr rtHiinl the hnt4>U iirul <'>«»iitp itiiily to 
vnt till* r4'f«i"4* mrinl titto tlM' wimhIh i*i<iM* by, luid 
UiMuy uf tilt* Mitulltff riMlfiitx »r«« niMiiUitfly f)'i«rl***«, 
Jri ti»t*iiit;rt*rim mill z<HiUi|-inil icitnlt'i»»> ihv f*Mir ttl iumi 
in |4N«I iiiikiiily by C4»ik»1uri1 and ilrtily cttiilacl. with iiu 
|hm-i-r U> t^M'n|»r■. uihI by tlii* niiitMubraiKt* (Iml it In 
iiuiii who |iruvi4b'» thi'ir i<Mit]. Hut hrrr tb«* ouuilitiouii 
nrr abiiiiriiuil. nnd it wnuM W imrlms lo draw nuiHa* 
f^jiiiiA from tu*> tM>)uivl>tr timnrti man of uuintJiU in 
raptivtry iui«l a|i|»ly clifiii to thp Mklutinn of th^ i>*rlU'r 
itDibl*-!!! of tbn HtitAtH or *i'tf|iiirftl 4*tmriirt»'r of llwir 
rrar of liiiinmi Itr'liiipi. It Ix. UowwHr, inttttfr ot ic**ii- 

vml klH>Wlt-<lt^* tllHt Wltrre IIIJMI In WHAk immI I>*-m»i« 
MroiiK and iMinieniiiH. t%h tn thv oHuilry lH*y(Hid ib^ 
£HiiilH''ii am) Shin^ Kivt•r^. Ib^* biiUln*<'4i «>f Uiv HiihiinU 
Inuin Ui xrioutt 4liM'<li'nt. In tb«* )ir<*9tMiC day llu* only 
fmiurnt rr|M}rtH of attinrkii of iUnvt and IcuiHtrtU u4i 
lurii, for (iiin], and ih>i in nrlf tiitfrii>«> or fiiKiit. 4H^iii« 
SrvHii tbfiM* dutrirlit, thoui;h tbn utory b n» old n» ibn 
rrbiilldintf of SniiiATUL. 

If, «H kiH*uiN |irfibikbli\ tht* anhimJ tonje of man wm 
aniutrHtl. and i* iioi nutiirHl i<» tb»|r inlmK it m not 
v»ry rlwtr how the very early IribeM of iwtK when ih^ 
larger cariitViiroiiH anliiMtl» wen* far lii(»rt* niiiiieroiitt 
Uijut now, efH*jt|KNl d«">(rMrtii)ii and Hiirvivml limir 
rnoii^li to iiiiiiri'M on ibf* nniinal «(frkl (In* Hen-*- of 
f«*nr by wbicti uian now don>lniil«^ it. Keintritetl 
inerely it« a rtHifliet l>ctwevu <Hie rIaiM **f niiiiiinU and 
iuu»<ber, tbe rmult ithould not bave l>t***n dtHilitftil. 
Man oii);ht to bavn ilivappeAred fniin IIm> faor of tin* 
mrrli, nr. in Any rivw, t<» bAVr retrr-atiHl u* rt*ni«i>to 
tttrnnKbo|d« In ret^lonii not lrp«|iirntcNl by tbr lirjLttJi. 
Tb^it lie dill iHtt do r^i. lint iiiriiiHl tin* lahln* «»n tbi» 
be(t**r e<|in|i|»ed nITeimlve rrwitiiPP. fair |»rv>«iimi|kt|Vi» 
evidence tluit orijrinat ntaii iM'Ver wuo on n li»vel with 
lh«> ajtiinal^ in inieltitf**ni'L\ but wii^ iH|iift»lM'i| wtrli ih«t 
|>mloininaiil brain iiower wliirli liax put lilm nbeiwl In 
the riuM* ever i^inre. Primitive innn. literally ••n^'itkiniri 
"lived bv bin wi(»." fur be oMild lia>e oMt*t| (iIm *>ur- 
vivnl to irilleel«r. Hi? wa-* not. for esaniple. nearly hO 
well 4H|tii|ipeil n* the naonkey-i for iibyr<i4*nl ilefeiiwe or 
flight, ibmiisli th^ir »iirrival i* not nluit;>*lber ea»y to 
ffri|ibink on purely pliyniral ktdiiihI*. Their fxiu-er uf 
iM>hkir tbk>ir nrinx anil bainlK an a lUMint of wwhttrinic 
rapidly from bnuti'b to branrh k>v<*<( them an advan 
ta^e itver all the tret* elind»intc eaU. Their habit of 
tbn»wint; iiit^ftleM it- al^t very di»(^imeertinic to oIIht 
aniniaK tbotiirh ibi- art In only priierii>i'«l by certani 
monkey*. Hut (h«-ir mpid and Infelliicent iimibinntton 
for ilrfeiiM-. nirimi***. and ItNik out duty h«*> otHirribii(>*i| 
<|nile as luurli lo their mirviviil a« their ii|ie«<<l and »e- 
tivitv. In Irctpical Aiiieriub even tl^e monkeys are 
liATif put ttj it to v«i*Ai»e the atta4^k!« uf tiiieli aelive aihI 
forinidatde fi>e* a« tne harpy eatfle and the i»rel4>t. 
Hnt It I'Aniiot iMt pn>r4>d that even the mt»>i deba»«'il or 
phy*ieAJty w^aki*»t of uiAnkiixl hiu evxr Ihm^i IImi 
"n'arnral pr«'y" of ttmt ''nAtural wiemy" whieb. ai*- 
Oimbiit; to Str Sanmel HAk<>r. In tlM* inirhtmare of 
lt»':irly .■\i'fv i.pct-U'* lit n«Mi eiiriiivorotiM .■iiiiiii.tl. Tb^ 
oatiMHi whir)! umk** eii><pti<rtt* tn thlH rule nri>i4tni|MK 
rnry and narrowly locjil. Kven lb** Ure»>nlAn«l**r atiil 
the KHipiiiiiaii% are the ina^(er*> nf the |*<ilar tinAr. aimI 

{irobably a1wa>*> liave been. thoijKli little bt'tt^r ariii»^l 
hail primitive man. iiljil Ibe pyvrmlex of the t'eiitral 
Afriean f4>rr-t|* arv tuiirhlv biHilTN. It may even U* 
that tin* neiirhlK>rbotid of Iterr** unintah alde«l the early 
devrlnpiuent uf man: for the least i!evel<»peil ruet'ii are 
Inr^felr found in mieh nliuva a< Tierra del l'*ue}:x>, 
when*, in the abM>iii*e of narntrtf iHMutii, warace iiuut 
hail no indiieenienr to arm and r4piip hnu>«'ir. 

liiit UMiii Iiam ha<l an even more |HM«'nt aily than bin 
own Inifeniilty whleh riN>m reiiiotai Antii|iiity iuut m- 
vt^teil bliii in the mind 4»f tin* antiUAl world with 
•umelbim; of the tiiiitenialural. He io ever aci^^hii- 
|Mini(H| by Ibe one elemeiil whieh ihe animal mind ran- 
ii4>l ereate. eaiinol niHlerKtand, titandi* in ntnManl awe 
of. ami 4lreii<U Ity nit;lit. when itn euurui^e i« ^reatexl. 
nnd that of man lea«t ht4*a4ly. Fire, thai pillar of 
cliiud aim! flame whieh pr4-cr<ih*». iH>t Ihe a^'nt^ln 
Ituuian boi»r, but the »iuiilli*«t fraicment nf the nivadiiij; 
army, tliH euii«iniit and dicudiMl barbinifer of human 
pr**3>ettee. )*|»rint;liiir np.a* tU** iMM^tN um*c think, auto- 
mattrally rrum the earth wherever nmn re»t». ht* Unly, 
ICiiarthiij; him in Hleeohiu and waklnif, alwayit hmo- 
eiatevi w lib hi* alnnlf. Im? Utr ar**- tcrrllit'd the l)eiu<tM. 
ttini'e the flr^l upt**''i>'**>*'** mnn in any i£iv»*n re^imi 
uf the earth he ha-* l>een teachinic lln^ beaMt to fear 
him; and it nut unlit to ilay. when be Im Ab*<dul)*)y 
(heir nuL'«ler, and ha*, in many in*lanc«-4. lolully de- 
utroyed tbetit. that he tbinkfi uf renlurtntf on a tniy 
arjtlr, nnd on a few niHitx on ttir earlb'* vurfAn*. the 
"Htateof luilnrv," aihI alluwni^ ihu^ eri-Aiure», wliH'b 
h« «bir^ t<» ei|»*rlMii*nt w(tb. one** more to lav axmIc 
tliHr acv|inred terror, vbli^li nuike* tUeni riiw bin 
pcewiiee. 

THB arsi>KNS|oN ItRIDilR AT BUSBRTA. 

Ox the rvKiHr of Alul«rfi lte« the very 4>ld town of Kl- 
•rrta. the llip|H) Zaitilu* of (be Koinan*. For4N'nTMrM 
it driurtml 4>ut (he iut<>«rab|e e\i>*lenoe oif a IUhiii(C luir^ 
bor that wan e^mduully lilliiti; up. an<l euuld nevi*T b<»iw 
to atlJiiu iiit|K»rtAiH'e of any kind. Hut Hinee the yt^u* 
IfMI the »trat4-;;teal imifirtanre uf itiin point Iiam been 
better nnden*t*Miil, and the Freiirti irnrornment ib^etilrHcl 
toAppruprlAte H e«>rtuni!>niii uf n>oney tfi tie uw) ehielly 
f4>r tilt* eoiiMtnirtlon i^f plent that would proteet the 
liACtMir fnmi lielnif entirely filled with Mud. The ro- 
Hiilt 4>r thl^nrxt Work witH -o v»-rv fAVoral>li* (bat work 
WAN tiet;un tn t^arne-t wi(b theoi<Jfrt of niakinir Hl^i*rtA 
A tlrit-elam harbor f4»r war i%>t*l 4M»mmen*ial pnrfMi^eM, 
To day the bnrl>or run a<^>mnitHlate the larK^t oee«ii 
Bleiinienf an«l war vetM>h ; at leant thisi*irm*4d III** 
(Hitrr luirlfor. that i*. the roiid-^tiiul wbieh i* prulfN'tenl 
by tW4>pii-ni. ThiK i-* oonnerted with Ihe inner liarUir 
by n I'Anal witirh '.ixt i»-«'t wid*T and thrtHnrh wbipli 
«l'ilp« With a •IrauKht uf -ii fvet T inehi-9i ean fh%%%. The 
iniier hartkxr i« a iak4* whieh b.^ In-i'n drei|^«i) out. 
TliH fbanui- ni tbp level of ili4r *fA at Hip »*bli ami Hood 
tMie i*:«M-e- .i 4*nrrent whieli, althuuirh it iltn-n nut in< 
terffff MHb ilif |wutHA)ft* 4if fthip^ ilirunifh the eAnal, 
render*! t l»e 4-r«»«*>lnjf <if Hie eniuil in Iwk»i« v.-ry diflkult. 
In (»riler tu ov»'rr»»nie tbi» dintridty. an ni;;v-i'iif»H«. nuii- 
|iruuuu or imti^UtlS Urblge ha« bevn buill, vbulJAT Co 



one whiph id alreiidy in operation iti S|Hifn l*eCweeii 
1'urluiraleta and La-t Areiui*. over Ihe mouth uf tlir 
>erviun. Il cuu»i)itii e9!»eutially uf an iron frame 14^ 
Ifi-i liiub whieh isi fonuitl uf two pillari*, one 4>n racJi 
bank, and otmm-ciiui; minw4>rk, whieh rarniwapUt- 
form tluit ruii» tm raiU and In run baek aiul forth 
from ftbore to ••bure by an entelne tiHMite*! on IaoiI with 
tin* ht-lp of win* cAble>^ k'rtna tbl» pUlfurm Iwiiku 
Ibe " brldipe" |MtJ|M"r. n M»nof car. but willkoitl wbeeln, 



fmm Kitf- < lobe quit* Riaiplr. In the iotorinrof u ' 
urditiATV bull in phured. m> to *pt<nk, u mh^iI bnll 
forut* tlie inierM>r «frf tlt«> ImhU, and |« FM-rfrctIv tutn 
Tin* eloMsl ftpaee lietwe#n the two liults fiinui mT,, 
tfhamkwT which U divhied Into (*uniiiartuiciits bv utr 
titluiis. Kur (he 4'orrwt worktHK**' 'n<* ht*!. it Utbii^ I 
iien*Ab|e that (tie tbior uf Ihe inner bull W attorvth* 
level uf the water. A luuifiludinal upeonic in lb* Ah* 
fTivea AAcraa to a well wbiob ujietu at I lie eiitmor ijf 




THK tiUttHK-NSlON BRIDUK AT lil.HKKTA. 



which have be^n pJared on tin* platform above. Tlie 
bridi^n hai)t;« ft U»w ttint it loiteheft the ({niiind on 
both Iwuik*. ajhI Vet the (rnm» i* *h# hiitb tlutt ^ven 
«hi|tM with very hiicli Huuu caii imuk uiuWf it «a»llv.~ 
Far All» Welt. 



A.\ l*N!«l.\KAHLK AND rM.*Al>S12L\KLK 
K< I AT. 

Ni MKitfH H nt(4*inpt» hAve Wen nindr to non*1nict 
auftlnkablf Ainl uui*a|M>i2Al(|«t Ixiatx, but, in »|iib* of ei- 




Fb». i-TRAN.sVKUSK M riloN 
THR<.HHH I.IFKm)AT. 

t4>nHve Pt|K*rliu»iitAttoii. no reallv prartii'al and eoo- 
nmule MilnlNiu hail l»e^n adaineil. M. Alt>er( Henry 
Imp* ikMeet^b'tl hi Milvintc the pr«tli|»«ni in n very i^iniple 
and raCional iimnner : aihI ^iiriH* unielal tnalM whieh re- 
vendy |4M>k phoH* at l<«M*lielle deimMiotraleil Ihe forrvnl 
riArblin^ of the bull ami the immetliale emptying uf 
water enlerine it from any rnuw whatrrer. 
The 4.Hjn(itni4?tioii uf tlii» bimt will be readllv mm 



Ctie true bull. tbUH plamnc tlie Interior of tW but 

in r«>mmunieatuiu with IIh* water in whitb Ibt 
erafi IlLyitN. Theo|iefiinK al»o prruiit« of a BortU* 
cwnterkKianl t4> be plaMNi in the tKiat. Thb » nmU 
of i>hewt iron wp«(;htad with a rigar shaiiril [tittr 
of lead, which in fa*t4>iMMl to il* liottmu. anil *iill- 
ably ftnAiM'riibt). en that ir ean la* rAi«nl when the lM«t 
Is nut in u*e and lowered when it in in motion Hi 
meant) of thti> heavy eenrerboAnl th« wnter uf tuittj 
of (be tmat In coiii^iderablv |uwere<t. Thi* tMtat U r^tr 
4lered ui)L*a|iniMtbb*. ttierefure. tty tb<> <ionihlniitlnii if 
Ibe air chamlief-H and llie rentrrboonl of profM-iur 
faee, which kei'p it al«ay'> al il» WAter line. 

The boat is likewitte rendereij unKtukable by Die at 
rbaiul>eni and the loiiK^iludinat •lot in llie Simyt. ah'T^ 
the water line , for any water which eiilen llie hat.K 
niUNt n4*ri*iiMirily flow out by thm openiat;, liiMr tbf 
flour I* atiove the le<*el of ttie water uiit«iile. 

In ur%ler to eninplete thin ra|>UI 4b«iwnption of M. 
Henry"" IhiaI. tt t* only necwwiry to aild tttAt tltuli^ 
»ii?n i* appliL'ttble lo aliiKiMt any rnift. fri^ii a ]lffb>«1 
U» A pleAMure yaclit : and Ibe tnial may l»e ojw'fatwl 
wilhoBn> or wiiln with the Krentetit seciirily. Fnpvi- 
hiii4 uuiy bf «turei] in (he airrbamlieni. aimI in tbclafv 
iMiabt small tMMln even may be i>lac«*d there. 

The pnnciplr iifKin which M. Heurr han cuiiitlnirlnt 
tbiii buttt i« cerlainlv very yimpic, and the reuuirluibb 
rrtultn which lutve been obtained at the uflldial Iritb 
At rallii'v la-Rocli»]ht Aiitfur well for a very eiteuiM 
ilM* of bin crAft. 

A lar>rv llf*<tK»At 41) feet In b*nif1l). cnnntrnrtatl by M. 
Deeutit lifU'nur, wa> eipertntenled with li^i>re Niar 
imivhI ii|ltrt*r». repreM-iitatlve» 4»f the life wkvlnirMrriw 
AJid of tlve >1ftun»hlp cunipanlee, member* <if tli* iirrw. 
aihI a lanee cnrnd. Ttie fintt liute tlve bi>at wha liupnl 
till Itie reiiterbiiani was out of water, i. e . tltn>ii|^iO 
aii»rlc uf aUmii (Ml . IWt lo ittfrif, iIm* buat iiiiirLh 
riKhletl. ami (he Utr>:ef|UAnlity of water it had 8itl|»l>nl 
|uuoH*d oul tliFuugh the W4tU iti tbr Ijottoiu lu aboul uof 
Hectiiid. 

The ttriAt WAA nnuplrtely uncApairjibb), for, when 
with the ki'H in ih4» alrlwhirb pottttlon wad obtalnnl 
only by a tcr>'a( effort, thu* proving ihAt tbi» eoAtt«- 
ipelicy i* bai\lly to be f4*nr>>d Ilk aciuaI HMrvlivJ^, llic bi«l 
reeuitietl an upriichc |Mmttfun InHtantly. aimI in krtr 
BeounlN time l»*eMme cuiiiplet'-ly eiiipiy. 

Tlie trkal of the txtal wa« tt-nuinalril by an exptf^- 
luent CAk'ulaletl t(» mIiow jl» eiiduraiicr in ahfATTMW. 
A larire lank cutilaiuinft I.TiH) calluns wa» pt«ml uQ 
the ifuay uf the Iwin of La Tellice at atjont lU rt*< 
aliove Ibetioal. The e<i>u(«Qt« of the tAnk were 4li3iii|>r4l 
into tlie boat, which sank rmupletely under ilieVtoAriHV 
nf the ahcH-k, but roM afratn quiiikly, all the 
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which QIIihI it iiiiiDKltAttf^ly flnwinfr out. Thin IftHt 
prriiikciit m*»iii«k) to nriivo (.Diiclittilvffily that th« Uuit 
WAM jihMili)K4ily iintiiiKable hihI iiiuiMNiiMlikt*.— iir*f 
Indebted to La Nalury for tike fnfcmvtntpi Jtm] artlclv. 



ALLBN & HARKKR-S GAS AND OIL 

Mrs.'^RS. Alirn A: Barker, uf Tuuntoti. luakr a Hvrir« 
of ira-i aiut oil (Miiriiieti vnrviiiu froiti oiie> to ttilrty brtike 
hurvr [Kiu-tr. in (hf^r fuj^^ittr* an* to be fntintj aeveml 
ftwktum u'liirh nrr lh« iiiventloii ■■[ the* niriiilM*n <»f 
finn. rtiid whieh art? wurtliy of iwtr. Some of thrm ar«? 
HIiiKCrRtfHl herrwitli. Pt^. I khnw* ihr cyliiKlcr »l un 
oil *»ni[intf whirh tiax an impulMi «>vi^y »tltt*r revolu- 
tion, vb«>th(>r the f>n(riiM> ti^ oKirtini; It* full powrr or 
ikot. and whkrh i» flttfld wrth a raimrtier iF»it». i to«) 
that Id Mtated tn rnii for InOk' p«*r|otU withotit ne»^|||iic 
cl4*anlriif. ThiM vn\yftr\wr i« heated by (he Miiiie lniut» 
which ke^-iw the iKiiltiriK tube lmTHMd4<M>-nt. aiHl ire(» 
a Mij|»pieiDetitary Mi^tt'ly"^ heat fndutlie t*xluiu*<l i:a"4*'<. 
TIh* uil til he vafMiriml is *uek«H| mi(<» the lutwHiure, a 
I Piira. 4 I^t &^ by the uuliitri>kr uf the jHMttHi and eiitcnt 
the LubiNi, A, aud Ibi; aunular «t»aw, /, whuri* ii b uuu- 



iitmk<*, d«>|M^ndM nri tht* fiovitioii of thn nnit. it. A* 
ii1m>wii, the ami i- tn lt>> InweHi |Mi»titM»u, and the larirr»t 
(Miwihle clMir,:«- wdl U* nihiittiH.! the ■•yliiuh-r, the lur 
fUlerluifat mi and the VH|iiiri/>^| u(l t\t n. live twoniii- 
htie ill ihr Uidy uf (he valve eH-liiif hffor^ |iaM>hitC ill** 
valve, o. Tilt* arui. p, U coiniwteil l«» tiw jc«»vernor. 
aii<l wlM*ti thr !t|MM*i] i*f the t^iirlm* ten«l*i to ri>**> alHive 
Chr iioruuiL the artit, f». rt*e>«, foiiifirf^Hhit; lh«* i*|>riiitt. 
and nrdurui^' the Intrel of llie v«lw.o. Ky till* iueQ«ii» 
the amuuikt of c(Mul>U!>tilil«* uilxCure whii'li i*ao eutrr 
ihf rylinder in rr«lun*d. 

It M iitAt4Hl. -With rverv >)h>w of ren-^on. tliat vrry 
fftMidy ninnhtic fur <t|«>etr)e Itchtinu aiH) »iii'li liktt |iiir- 
|Ki*^i>f( in ol>tairie<4l hy iIiIm arrancmeut. The rirhiM^ 
of che oiHnbuMCihl«> tiilxiure !•> kt-rit ooii»tant, while ita 
aUKHiiit. and ooii^*«4|U4<tiily tlM> ni>uiprv«».UMi, in varinl 
ai» the load cli:Mi)ce«. Hy rfiuoviuir rhe vii|M(riiu>r ami 
rvidiwihii; it u-ith au (»rifhiary icsm rt'irulator, oil ou- 
Kine becouM*!! a vta** rUKin*^- 

It i% well kn^^wn that ihr ipnllion tul^e^d aint-noroH 
emfin** ia full of renidual tea* at tli4* end of the *<\haUNt 
utroke, ami that itH pre^Mine often n-iMler>i jl diOleidt 
14 ^et ifftain ifntitiou. To |»r»venl ihi* 3le«!>r>. Allru 
& llarkvr Miiiietiuiri- imiplnv a »mv«'iiKiii;; rliatnlKT. 
Mucti iu that itli<»wn in Fttf. \i, to in*un* the muural of 



Darini; IK« Hh* wnrkrt i -innt-d :»*i.<Nt«t i.mi. of iron 

ore. which in tli4- main irame from Hdhtu). S|iaiii. and 
iiu.Oto ton* of piK iniu. 

Anioiii; thr iuit»l iiuporlaiit pnKluctioiiB i>{ tUh tnna- 
patiy (or IHim wu» one of llu* two liuiueitM* drf«|p«B 
that am ht>ini; eoii!itntel<-d for the Ku-'<iaii ifoverniueiit 
nl a total ocxit of 2:ttW>.iM]0 frane^ i^-VV/.TifOi. Thr on4> 
JiiMi nunpleti>tl m rallei) the " Vo-lea." linre it in to bit 
iihed hy thf Kit^olaii trovvrniiM'iit in dic(;iiitf th«i eitrn- 
t>i%'e tthip canal torixtnet-i ihr llallie- S«>a with tint Vol^^ 
Ktvvr, whieh Ik one uf tlH* k:rea(«'J't cUKiuetfTiiitr |»roj«oru 
now uiMler eiHiF>»defatloii <m tin* t'ontin^'nt, hivolTlnic 
(he deepenuii; and aUlxnluir uf tin* Votfa Km enlln* 

The dretlt;e i;* innntrort*^! on tlu* prineiple of (he 
dritlffe " Itcta," in um* in (lie Mih*-iM-ippi. Init \» %pry 
nnieh larger, U'ltif; able 1«> rv-in(»ve- -UMli) i^ibic \ anU uf 
Mind. t;mvi-l. olny, or •iiiiilar nuilerial |ier hour (on dih- 
tjUH-e of 7(H> tfct.' Thr rarili >» nil up and lutied with 
wtiter hy i-*'Volvui(; tre-piui^ until it im of a nmaiftteiicy 
that <>jin ii'iidilv tie for<M>i) up by two (Hiwerful uteaio 
piiiupx «d 1.4^*^ ikorye |iowrr eaidi. 

Thvdredi:** ha* an eh>etrleal plant, to pmvid» Itfcht 
and lo run M-vcrat f>maU luoteint fur tiw UKtcv d<tlieat« 
|Mtrta of the uutchliivry. 
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TrrtMl futo mpor. It tliiatly fti drawn away (o tlir eyt* 
intlrr tlmiiurh the tube, si, an<l the branrh. r. To r**i;a 
Iat4> thevupply of oil anunll rrtrulalor valre im Qttr>dat 
a. Hv oi>rninfr thii valve uMirr ur lew air ean Itrad- 
nilttM) and thtr siirtion on XUri oil can l>e a<ljniit4>d. and 
herir« the r>ehn«tMi of tho mixture. The annular unaiH*, 
/. Id innloMkl bfftw«Mtn two walU. Mirh nf which in neat* 
ml. The inrM>r wall u hMt^Nl by thu Ka*m from the 
latui>. whtch ]WMi riitht thrmiirh thn <H)iitral aiM^rture, 
aa ttirotijch a ohlmn*^y fFW. Ai. while the out4>r wall la 
hrate^) hv theexhautt fraMew, Th<e«e C'hter at b. cirvu- 
late ill the R|Mu:e. and are- tliially eiiiitte^l at fi iKitf. 
4^ Thevolatillxatlon of the oil i<t (hii* i*rfr<-teil enlirrly 
by heat wliicli would utherwitte b«* wa^led, wJiile the 
narrownnui of Ihr H|HM!e in wlujh Ihb* ItefTertei,! •eeum 
n very artive nwveuient of oil and vapor (hraui^h it. 

The enirine illnstralml In Qttcd witli a vnlre, MTvinK 
the purptMHt of a '* timint? ralvc." to control the nupF^y 
of oxplfMive inizturv. or ifaii, to the ijrnition tiilM*. tU 
■lH>wn in Flip*- 7 to V. Tho eiMin); nf the valve ha^ an 
o|>eiiinfr./ into which the tifnitioii tiilkel)* fltt^l, With 
in the ca»lntf l« a tiollnw plunder, proviilevl with a 
boh*, k, which. liiMuei.hale)y (wforv the eipt4«fun, conies 
opfKielte the Ikole. and attoWH exptoHivt? tuixture to 
flow up (lie caMins; and valve, am) enter tlie ifrnilion 
tu^»e. Nunnally the pluntrer iit kept at the top of its 
utroke by a vpriuK eolleil arouml it* npindln, / a part ol 
which is squared to prevent rotation of the plunfrer. 
A cam on the side shaft depmauMi thf» putnn. and 
rau*4Hi the i^dtion to take pUuv at th«> correct nM»- 
lueikt, thn:« pn>veutlntc bark rlr^nfr- I" nmres. rerent 
eiiKffves thiM il»»vii>« ha* biH>n dlf>pen*«d with. a» It wa« 
found tf»be unhecpj»»»iiry 

The supply of va|Kir or (fan to the pyUoder is not. in 
the»e eOKine*. iinironii at each char^iM; stroke, but 
is varie<l aoc<m(iiur to (he load at each nuuneiit. tlie oh- 
j«^ct beiuK lo obtain a more uniform turning efTnrt than 
iM )pc»t when fonie of the explosions nro omitte<|, and 
the cnicme is rarrled at ttines thrniifth el|eht or twelve 
tttroke* hy tli« Miertia of the l1yw)H*el alone. To iIiIh 
end the iiih'C valve, o iFi|f« 10 and III. hibs a «prlni!. tr 
amund ttNsphidle. The a*i>«>uiit of oiMiiprer-NiiHi of till" 
•prinir. a(Ml i.-Oii»e<piently the dlstauee the v«Ive. «. «(lt 
o|i*o ouUrr the iiucUuu ul tlw }ii»tou tiu Ibv cbarfflug 





The drrdife lit 914 fti't il irirhrti kinir. til feet 6 rt»cli«^ 
wttle, and wlien ready fov work, draws 4 feel 6 iiieh*^ 
of water. ]l can excavate a channel ikearty >*0 feet 
wlile and 14 fi-el deep at one cuttintr. The fuel U!«e<l is 
naphtha, and when the drrdge is in full bla^t. it cou- 
BUiiM** about l.dtNl eallons per hrair. Tanks are pn>- 
\ided that hold siifllrient fuel tn run the dredpe at full 
pressure for twenty-four hours. When in full (mero- 
tlon. it will i^ve e'liiptnyiiieni lit :K men, a« foll(>ws : 
Stewikrdfl, «: enielnrer». 12 : ainl laborvn*. IH. 

The dretlice will be iriven a trial on the River f^elwMt. 
near Antwerp. HHpuin. beirinninu ahrmt March I. 
\**\r,\. Frvini there it will l»r towe«T lo the vlellitry nf 
SI. iVtersbur);, wht^ il will b4*irin iti* work. 

ALKHKU a. Wl.NhLOW, CoaiMiL 

Lae^, February tf. IHtlU. 



OIL RNttlNR. 

the hfimt trnM^K. The Hcaveitirlutf chanilier Is uttiichMl 
tn tlw eonihiistkm chauilier tiv the tianite. r. while the 
Iffidtlon tube H rtttetl at *. When ttfre exhauM stmke 
takM place, the part of the charvt* in the si.*aveii|Efni; 
chamtH*r eipamU suddenly and aid<« the evaruatlon uf 
tifce contents of the ij^iitiort tul»e. 

KiiTK 13 uiiil 14 show a mil uf ^i(te, t, whk'h i« iui- 
nicroetl in the oil tank : at w it is joniMl t4> the pump, 
while F ts a loot valve. Hy tiii« devii*e it is intendetl 
to keep the siiiliiHi pip<* more or lens cliartc<>d with oil. 

We art? iiuletited to Rnifineertnic for the angravinpi 
and article. 



nRKiXtF. mu Krs.^iw tanaia 

At Herainir. a city of about ;Vi,nua hihabltant*. on the 
MeiiMi River. Ave iiiih's niNive I,l4*ire. are located tbc ex- 
tensive work* of tlM> Soelt^ti* John (*<»ckerl)l. foun<leil hv 
.lohn r<»ckerlll. of Knicland. In Hie year IHW, Ihirinif 
1HI*H there were eniploy**d In th»«*e workn ».!M!> work- 
men, and the eniflnes tn use hail an indicate*! Itome 
|M»wer of 2!i.lHM>. The ohuimuv has a eapitiil of |I3.- 
lMK>.fW(>. ami iti OIK* of the lnrKe«tt of the kin*! in Kiirope. 
Tile jrrenter fHirtiun of Ihr r<>al (i>tisunied in the works 
if mine<l on the i»remip«e«« from tliree sep.i'i»t<* mine*, 
which produced uuriog ItfUt^ moro tkuu) ^tMg t«CM* 



UrSCLK A>'1» UBAT. 

Thk six da>V bicycle contet>t of a few n>ontli* niEode- 
iiiotistrated that some men may uiMterpi nevrrr phynl- 
cal and a certain naKHint of mental Mrain wiihoul sum- 
tainintf any ai»pr(K*iah|e iuime*]iale ill effeels. One 
roniet>tant deflnrcd At the IhiiNh that he was prrparetl 
to *tarf on another J<Hirney on the follnwini* dny, and 
physical eiainliMitioii, it i* said, failed to ftnil any rea- 
Kiii to the eoiiimry. T1m> victor., after hi* 2.lMi>-inlle 
riile. wai« hMHKl to he hi etiiii|iarntively ifond cotiditMHi, 
ami It Inh matter of tn1ere>t that durinir the nifk he 
pnrtcNikof no ment. biii lived entirely on llcpitiK, crt*^ 
als. frutlt. and epw. I'fof. Alwiiter. of We^-lfy-tn l'o| 
leite. made a study. t*i lie inctfi-oraieil tn a re|>oM he 
intends soon to make, of the ftHidx i.iiriNuiiie<l III (heir 
rrlati<in t<» enenry expi'iidtnl fhiriiiK- the corile*!- Ac 
(wmliiiAto the n4>tes of hi« truiner. th*> foHowinc fcHNj 
wa* taken bv the rhaiiipion : Thnc** |»o(itids uf ricr, 
one p'Miii't o/ liu^rley. fxiir iHiumls of Seoteh oals. hmr 
do<eii pint iMiitli*** of pnpared nillk. 4*he immiikI rtm* 
pUildini; Witt) rniHliiM. four «tiie-|HtiiiHl iMittles of Im*! 
extract. aIx raw ei:^ lin miik ainl hme waterl, te«i 
quarts of milk, one h^^lf falloii of lliike water, threw 
|MMind« of irmiM»> ,M.^!iirtI«y onlyi. three thuzcn an. 
ple«. one iloxeii omtiL'es, oiH'-lialf iralM»n ol cofTee. No 
utiuiuhtnts were takfU. and tlie total sleep durinir (ho 
ntoo WM oiov aud o«MM|Mrt«r iiQur».^>|t'dical IWourd, 
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KMilNKKKIN'i N'ltTKS 

7i'.<» 1.-:' r-i.i-iv.-^ Mr.fh M? thr .I'llfMil w lu* "-iiipixil In 
f<-rrji;n I'l.iii^ri- rl-i- Ifir^'. r jvirt t^fiiiir to Jiiiniri iiti-l 
KuMiiA. Tliii rronrtl <l(M»ft not. howtirrr, mBcb that ol 
UVt» wbm MA ADfflnM WM« built. 

AtnlnliiMwruncilDcbetweeD CblcagoAnd P«nver 
« 4ll»tane« of l.OH ttillm, covvrUig tb« dl^uuioe In STi 
bourn 15 cuitiatEa, «i|alvalelkl to an averaice of 
mImiui iO iiiilm an hiHir. Till* reruarkabk* run 10 tum\r 
on thr tfiu °in;?ton lin^ aiiiI is (be raiult uf euuipetitiuii 
wilti thi' lt4-k l»:iui.l iiiie-. 

A tub* iit,.iiij?.i. iiirinj; r<iiti[KUir of PhilMli^lphin i« 
RiJikin^ M>iiiiiU'^>. tiil>t»- (tV Rn nltiiiiiiiiiiit nlloy haviiii; n 
tht^knt-vh . if Id ic '-k*'' f»r Hiofv, ninl ilrawlntt ili> in 
<iVfrHT».>; riLli.*^ w iti. I :h< Aitl of k[h<4MaI lUAi'hllMry. Tbr 
li:!!-:'!-'] priKliii-r I. HHi'l to ctM*t vt'ry lirtk more tllAB 
irHlvn:)!/*-! irtiii ciiliii.)-. Aikd <»U)l>iht>*< th« •toMgtb of 
»teel waUt Che 4tlvtLnU«:v« ol AlamlOQIU. 



At thm Winhaw Works of I 



Touipany nver «ixty Hglit tofit of alMt WVM UpiWHl 
frikin oD* ot tb» four lani«ia»ltiiiirfnnuMMaihoit tiioir 
««o. Tbis In b«Umit to b« the ImshI eluuvii hitlieHo 
worked In on# opcn-h«i«Hh furBM*. It ii^ hovrwvr. 
pfopoMil at Wtobaw, M looD M AfrmniiDiiiMita cm b» 
mftM for tliat purpoMi. to melt aii avfrsg* ebBr)c«of 
•iKSr tons 111 eaeti of ih? fotir lanco tari**e»m. 

B«rioiM d«B«f« wiui r>^ct>ntl>' iiilli<^t**<l raiU uii 

thr Wabanh Kailwav hy liaiiliiii; a iliH<*urin4M_*t*<il Mti^'iiiL- 
at a nihnm] of about f4>r1y iiiiU*rt i»er honr. IVii rails art* 
saiil to liavf biwn l>rokt^t ami i7i «t*r>* wi batlly Mir 
fa/Ht tM>iit iwt to rrs^ain* ihi'ir muoval The rail wfitihttl 
fKitiiitU }HT varil, a»d tbe drivimr wiimilM of tbe aa- 

fiiut* wi^i» ri« inHim in diHHiir. TasraNd Imp b raW 
iiiuttfka tkio »|M»e4 «f dliOP Bi aiBtiJ mtfinm to i0mi^ 
mlioft per boar. 

tfa* rmiSrltftbls life of * toj^Mr belt. Tbii beH» of 
double ihlekuntfaadtAllMlMi w1d». bM m— t|y bSM 
laiil oil tb«* slwir mA b bm m muvb th*> wortt m WMr 
«■ might br eX|MMted» A few worn •tkot« own tlM AO- 
aMdon of lUi vamevml. Tbo belt, whiab mom Hmu 
Barton with tlifr mhIb MigtlML plAOtd In lill i tl fin 
thp Btate penitent litrjr at nantavtlw. Tex.. In 11187. and 
\\:v> Ih'i'Ij ill ri»ritiiHH>m« •»"rvio* until if? rt'iuoval iu 

iil'iT, IViH. 



At liie l.filf yrarly iiiiwtin>r ' 
rvftiit ly hi'M Jil n.-rbv, >: r Kn,. -4 
f»-rf»'l t-i rlit' aiTinii ot' thi iliri-. int 
fr..m Aii..-rj.-4i. h\.>\ t:ii« h.v-! 

Wvrv -:. > i,:iS|.' itl-ni to CitrtS nil 

Kti_;i -I- -li- r-i.nli| ui't irn-^niiitt** 
liiHMi ii- III Hit- fHrl;*'*4t., t'n: t^ 
liver tli'Mii lu four uwwilitK. i^ihI tti 
iitly tlcHihleii the urtirr H 



[ 11 i Lin- 1 iCAilway, 
_-, ( rt':«ulfnt, rf> 
. . r,l. riii4;.TiK-iiH'v 

If iMIhlnO^A Th.' 

^ .l.'liv. ry U>r llff*-«'ri 
hK'l •-.in- 



diraoulty of eouLnK with (h<r uniem in tin* i«uictiii»^r]u^ 
taodo Wna {■■'Uy uue tu thct engiueers* iitrikt*. 

TbaaflliOBaf Oarbunuiacid iDwat<ir on iron pip«i b 
flbowBlntwowMln HtAhl and eiwo. TbaAratoBM 
WM to oboomI OQi fagrtii mQm of imo pin laid naor 
Benthm, SiMB* eomwetlnc a pnmplof slatloQ and a 
NNrvotev AfttrtiwofwtfMO thoptoabafan tol^ak. 
aid K iond la m daapiv ptttad aad^piinetiir<M) 
aloaf lha vpper thtad of iha pipah tba raat of tha pipe 
balaa lotaiei Tba oiat troo fo tba pipe waa of aT«ra«e 
qaalny. The aeooad aMO waa at Jotaaun-oii-tha-Saar, 
wtaana the water, irtilab to aoft and vary pare^ aaine 
fMnibaoarboalUMadapQiMa of Iha Saarbmefc dia- 



ahowod that thiaa watam wore aalamtad with 
arid, or 1M enble epntinwteni COt per Ht#r, elthnr fma 

or a« bfcp-arbonnt**, Att«(inptji to wnorp if by lutrjitimn 
fMllni, urul -itumiir'rH A/f hmw b.-iuit trlinl 

la ■om* ri>.M>nt rxj^trliut'ittH on the eou»l>.-%rHtiv> frisi- 
lion of r>tlUr tHHfii.ifv it wa^^ foond tlmt In a trial of 
two truck*- With kihj«rraiutm<« iT.'^OQjiuundft) 

e:kuli, aiitf havWiic onllitary bux»"« and ttH* ullivr roller or 
ImU bearinirt. thi? follow ini; ilifTifreticev apptsared : In 
till* truck with ball bfwiti^ tlie rosiittaiMTe |Mtr too wa^ 
S 74 kili'A'Tnuuiit''^, wbilt* in tbi* otliL*r it waftN lOkito- 
(traiD!nr:<. or iti rim ratio of 1 to 2"D. Thr truckii wtirv 
thnn b>A*li*<1 nttti flvo tonii enrh to nuikn tho total 
w«l|[ht h.:M') kitni^rainiun). Tl>n msiiitan<Mt wm found 
tjt hif* for the tint 2'>1l kilof^rainuHui and for the Aeooiid 
M 74 kilofjraiuiiioft par um, or iu thtt ratio of I to 8*67. 
On lnore««lnff tbfi loai) to ten tonn, tlio revtUtatiL**- in- 
araasad to 3 63 kiloffnunnkos iter ton aiol lO^ja kilo- 
gFftUUnea per ton, tbe ratio of irhleli to 1 to H U. The 
•KparlmentA wert* maile by allowiuic the cars to roll 
itoWb aij iiK'lini'il plane and oarefolly notinic thedin- 
tanaa puMed uvt-r liefore tliey oaiua to rcat and tba dif- 
t ot \mni of the twogriatt^ftwtt which wara aal' 



Tba Palk vyMem of rail weMtnr. Introdaead Id the 
United Btate« in ItNK. baa already loondapplleation In 
several Kuroftean titate*. In Pranoe, Lyons tried the 
systetit drst; l^ri". Mnrvfill^ Ije Hftvr«« Roneo. fol~ 
luirtHl last year The prt«,v?H^ ttuffictutktlv know^ but 
an lUuHtruteiJ iirtk'l^ by Mturn^r hi tbe Itevue Teoh- 
nif]tte iit uoutr ihf lem liittfresliuif. The rail end* hare 
flrat to be cleaii<*(J : tbi» Is ^iieraUy do»c5 by mcaoM of 
metallic brusbt-* and euke, or with tbe help of hydro- 
e^llo^it^ ai^id. BurroKe tried saadblastM In Paru, bat 
tlu) dt'vicr w«M too ezpeusire. A tuould comifttinf? of 
iH>ver»l parts i* fixed aoont tlie ^nt, a bar krepiiifc tlMi 
r:«)l>* lit K*t*M\ nUiruiiu-iit. Iron u th«tn rA»t uito tbe 
lUMiiltl TliH cnr wbi<^h rArrtM checrndble in fitted wtth 
a Kiriil iHiilHr, « IavaI turbin<', a Ratean hinwpr. etc 
To luakt* r>ixt> or M'TMiitv JnintM a lUv retpilre<t at Mar- 
HfiUet ci^htwu tueii. niui. furthiT. a ifnv^ and a (Oianl 
TlM'rv is uu rt-al weld. The d<?inarkation Une Iwtweeii 
tho rail and tli« irrin vi%ti alwuyti be M?eij. The Joint 
ItoUU, because the cut^lini; luetal ooiilractiL Hroken 
joints *m'ui to bi* dut> to blisters ati<l to BUdden'crNjliiuc ; 
tltiiM t he ruin ilitl nn:i.v < Luiint't- til MarBeille*. falltufr on 
ibfiliit i^lill ritl joint* Ii Tir:- l< MVJiuotivrs welffhin^ 
iiji to »-iirhti*"ii iJ'r.sw' r-- r in n\ t'r jointu thnM* h4>iirs 
after r ii'-i f i; I'li.t- ."■Jt--: rhf ^'ii-f rii' rf»ii^liii.cf- i* jireiit 
than iii'V- •>■ -li'- mil i">-.'l(, i.iir i.i.t mii-'tj, Tr.m'ol.^ 
froui the cxpnuhjon of tbe ruiU In thi« tteat of the auiu- 
ner aaod not ba laarad. Bat tbaoait jotala ana bwI^ 
naidiBOaiaof upaiiaof thatwafc. 



M 1 St ' K I . I . A N K4 ) I S N 1 >T KS. 
Oermaay export* mnr4> tMHik* and othvr pnblicalionM 
t.i Ku-^-iu than to the I'nbteil State*. Tbe flirnr*Mi for 
ATv LiiH foil* urid l.W*l tohN re»<|MetcIlvely. Switwr- 
\i\tiA Mii[»irted 1.6^ t<>no uf publicatlono froin (fenuany 
in IK**-, and Au»trla Htiui;ary, 5,497 tonii,— Ublando 
W"»c;i«*u(M!hrifl. 

Tbe record iti fircii in the borwi^cbs of 
and llic limns for a month haji been 
DiiriiiK the month of Fehnuixy lti«n< 
f>r nrv< Tha graa t a a t prarlooa noiaban 
>turii.tc tbepuMadlmrfliDiilbt wbao W i 




riMtc tbepiMMdliiirvVHlit — — 

rd. Piebraarf had tbno lean dayi and 



[iliMie-i It. 

It Li r»'j*ffr:.'.l from Vliidivo^tr.k thjit i;..Kl h** tKHii 

litx'.iVeri'tl (ninfjK thr IV-iirj klV^r tilnl llMtf ft I1111V1*- 

inent k* on f»Mit (<• li.<ltir-f iht- l- i In r 1 i- >. I i:uit- uf V i^. 
dlvot.tolk to cotsil-lh." fci th.' ;i iriH.-,- , r ■ 1 1.1 l-n ;ik in#f 
the Unm»*iiU\ii^ workink'of the UejMWite. At Uie saiua 
tllllf it i" rei-»ru»l TrKMi St. PatanbtHg 

o>.t: of 3it nrf-Ar-ui qualltf baffal 

the vicinity of (Thaban»VBk. 

An lata r sa rta g eipo»ltlon wa# Ktveii by UU. R*Sal 
aiKl Alby. the enieineen* of tlie Alexandre 111. brldtfe, 
a short thne agi* fo the Hoel^t^ de« tutcenleura ('iviU de 
FnuMW, and toidt (daifw on Che bridiate iliielf. where the 
engiueers eiphkined the sysleni of the mnstniclion and 
erection of tlie beid^ At (he pratent tini« rl^hl of the 
Kt4M'l ardlies hare fawn pat into place, and M. ItjS^al c'e- 
clarnn tttat the lonantlnic will lie lermiiuted by May 
nint- The M-iilpiont ant now at work on the deoora- 
tWMi of the stone Mntranee*i to th* brtdice, and T4»ry 
shortly It will l>e poMlble to Jndiee of the elTect of tbe 
wl»<ile work. 

There are many atrant^ pLaeen of worship, but r>n«* 
iLtf Hie firowt reinarka'»!»" isdoiibtlt^w tlif iicnrn*' c!in|t!'l 
in M>iiV'.lii Mr:ivilil < '■i>Ui**rN , SwauM-ii, 'A'al - Alu-rr 
fi,.r Jiior** t iuiii lift V Vfiir* tlio wi^rk'T* h.*'. <■ •••u \i iili ril- 
ing iLv^i'MiKI.Hl fur TTorviiitii, Thiw »AiH-tiiRrv if i«ituHt<Hl 
clotH- to rli.^ bottom of the hh.ifl, Th*- .mly liKht Is 
that otiiiiiiu'-l from a sohti*r> hux v KHf«'C> Uio|> Itiinu 
ovrr th<t ptilptt fr*nn th-' ■-.■(liOi:, lod i/i.' '.(iilr*-! uimtT 
in the colliery b> »reiief;%.t'. >■:,•»*,■:{ in -.p|rii%t«., It l^ the 
rnst'Hii in si^ine other t'liW":'- for ci-^tJ i!iij;tfr» to gather 
at moal tlmea for imyer uieetiun and the like, but it 
iaaald ihattbltlt theoalr toataaae wbaraaapaetol 
apaitOMBA la fltlad oat In a oaal adna aa a ehapaC 

A steal roadway. aNxiit I.Vl fiH-^t lon^;, Is tM>lnB laM at 
thr Minnesota Afrriciiltural Kx|H>riinent Hluflon. Tbe 
ste«*] raiU arn H inrhpM wide, with half-lneh rtanfrce at 
the outnr (Niffe. atld ar** iUt feet imig. They are wade 
of quarter Inch steel, with pro«». liw evi?ry B fe*?! buried 
abontHf^iot. t >n tlie tte^ are tliut^er »iirftiic« on which 
the raiU lie. The widtbof the H inch miln tuk*^^ in 
wH)^.^»iiaof any whllh of lire*. This den.t'nsdratinti of 
rbe wteel rvHkdway is beinf; luiule in ctriler t<> try to 
■^bo'w il^ advitntai^ <iVer tlit- l•^^tllill^^' itntcadamirMl 
PLhaij. It n.<tM>rt<Nl that a miul i-^tsts f'J,*iOu a 

mile, white a iQacjitlaiiaxcd rou-.i cti*i* fruiti (Jl.uOo to 
^IM, ami that the slncl mad will outlast the itmrad- 
ainifOil an^l Im* far innr>< MTTN eable 

**Aeeordliig to M. I. Hull Hclwioltnar. of Brusaeh, ' 
6ay8 <Jo«4uof>. " there In an oltl rule for Badlu the 
tetiKlh of a MUhJi's life if the firewfiil a«iv Ilea brUreen 
IVaud B8 yearsc Thtalstbe rtile : Subtract the prment 
a^ froM 85. aikd dlrida tbe muaitjdcr by 9 ; the re' 
ault will gire tlie number of yran yoa Iwre yet to lira. 
This old nile waa dineorerad by the matoMaalldan 
PaHolvn. who Moigrated to Bttglaod fmm Fhnoa la 
IW and heaaina a meaibaroftba Bayal Boalaty, Tbt 



earfaollo |b<l 



a livoB br N. Baboolbijrai ^ 

A ntdlatiwilMnialoaobaiMatiMrtofiifgri 
has of brlDCom year laoMT thaa hlapraaautafla 

birth, (htodiaaoa la »tBl; 



613 to I ; 
at8&.97 



in; atft]«aii,ll!»tal;atll^ 
l«, 847; at nttOftaftStiHliaifcalkllli 

Iffo to ba ni 1B» toibswM ani n to baV^MESa af 

1.001) uonairenarlana. 4 wilt ran ch thalrhnndradtta y«ar. 

We luftv fidil that lor men of &5, llie averafte expecta* 

* 1 1. ■ ■ f i' fr I ■ 11'^ yr-an<."" 

Rohrbeclr aad (l>ehnike have devh##st a new tvjie of 
Hmuen biirtier. which in hardly luore oofupflcated 
than the old burner, and M<eku» to olTer certain ad- 
vanlatfe* — eertain diutdvantaicev, 14m>, we think. Tlie 
burner liait tlie well knu«u iiua|»e. Hound tlve lower 
psirt we observe a hollow rin(t, fnnu which tin* con- 
nectinjc pipe fltarto. This ring chaiuber oommonicates 
with th« interior of the tube throti{ch a niitiiber of 
oblique upwartl perforalMms. Tlte tnlie is open below. 
We, thcrnore. get a kintl of risinir. hollow a*^% cylinder. 
thH interior of which is flllml with air We liave a 
better mixture of gM and atr than tn ttte coiuuhju 
Uun*en. and we quite believe that #^iicb burnent i;ive 
faltensely hot flaiuee aJ)«<> f**r oil. |>etroleum. benzene 
lain(w, eCe. It t»i further jiinnted out that tlie flame 
cantiot Htrik^ back, and that the liquid in the diina 
i]]\h ex er Ihv tiurner max' boil over without clofjifrinK 
tJie i^As jet »o badly. That is all salialactury. Hut 
the adjustuient » to he made fay ntaene of a diaa, fitted 
into the taba ttvm bataor. Tlui aawlliai dan not 
aoond p r ao H aa l H u wat ai, tha baiuaia ara to the 
market. 

The oonstancy of nmipneitimi of nataral gas is a 

4in«Bdkm of some pmctieal iin|M»rlanca to nianufae- 
tnnrn in the PittAburfc reicion, and am the opinion hiu 
been frequently expresMetl that natural fras Hiictuate* 
In lt< heatlnii jinwer, it se«ni«*il worth while to M«e 1( 
the«w rhanffee In cnuipo*>lilon reallv occiir Tiie results 
of an inveetiffation t>y Mr. K. <* fMiiilijte on this snb- 
>ect are civen In the Pn^reedinir* of th» Ani^rUtan 
Academy of Art- iind Sfie?(r*«^ for Novetiitier. IMIK 
Sine<? the uilruieeli in Il:e .!iin>ear*'tl to l»e the nnt*t 
rmdily deleniisri.-l (•< m l^l i" 'ir li 1. let f inn was tir»t 
>iir»-rti-l bi Ihi'' elcnienl. nii'I .An iipi t(ir.»r 1 im .|t'\i-*^L 
bv wli irli o''Ui]«nr,if i v*-! y hir.'e ■ ) 'j.iii t .Mf m( the i^tu* 
C4»ul.l be <-'.j:i:nleI.']v l:>iirii.-^l Ity rt^i in.-t eMpj^ r tui*le. 
aiul the rrriiil Eiitr':»^'"ij cfjllecl***! ntitl mea»ureil. 
Tlwi rnftult.-! of <liiphi-iit<^ il<itrnu)tiatioiis on the aantr 
sample iif K'lt* v,.r> I'loM-ly ooiiconlaiit. the varia- 
tions iior I iiT-v'iiiv: 10 ;kriy i'n>4' Olill iwr wnt. : hut 
*iri.-»- siiMtp ev of f-'iijii t'le KJiiae well. c>iUecf«*<l at 
different tiUMtis showed variations of iwarly 3 p«r cent.. 

k wouM appear that daataatlooa la tha ar 

ol Mtatal 0M da laallr aaior. 



SKI ,t:' I'h.i 1 Ti -i-tM 1 

To Reenov* 8i-*iii« iiotn H*.Ll Xoce* — Tii Ti'miot*. .t^j,^ 
fr^Mii o-ipprr half tontfe «nive opt- rHrnn* u*f ^rir 
ami the bfiiijc iJI»*m>Iv»*<1 in tlte acni jy, 

half tone can be bruslied with this witliout di»tDrtrnr 
IhaaoaawL-lnlaad Printer. ^ 

AftMMal Wlaa Baaanoa^-^ba foUowitig havsfeoD 
poblishedasiMiltable for dafOfflag potpaam ; 

KM^KNcic ov ibimuiy; 

Uannnthtaethar... 1 aiaii, 

Jtittfoaaalbar^ • I *» 

■aotHlad ipMt to 1 pM. 

KA^KNCR or mr. 

Aeetlretlier 1 o«nn. 

KfHwtioefhf irra{>e •*••■•»•••■■. 4 

K«a*eneeof Vaiillla <••■«••■ «*. 4 *" 

Tinclufvof kino « 4 

EmHKeraspberry. B 



Hitt> rie ►■iher ..„,,,,,,.,, ,,44,,.. . 2 uonrwH 

.-\rvf irilltt'T .>•••■•■••«■•••■■ *••■ 1 " 

Atn V i .^r.-iiirt.- ... vrt ' l^<lrvtiiM. 

EesencB vauilia..>a •••«•«••••■• iKooaest. 

a M 

lapbtttOiok 4*. >•*>>■■■■•* I plati 

n»AXI»V RMIBNCK. 

I hi of prunes ,. 2 (Muim. 

H u t V r m etber 1 drarhak 

Oil of cuonaa.... * 4 ** 

Wine ether. I oBBaa 

AlnnlH»l 4 « 

K.*^icxcs 4Hr on. 

Oil Juniper. I 

i HI iiMtiiieic , . I 

i H) c*ira»Hy , ... 8 

I'Wl oil 1« 

lliwtifled spirit. 18 

MAOBOU WUfB BMBVOL 

Nitrons ether • I 

oefutnthiaaOMr 4 

Coeinic eibv*** 8 
Wlaa atlNfa«*«a -t«i I 

TiBttBM VBBllla. 4 

Raotldad eplrlt to»«»a •••« •«'•*••••] 
cLARXt Wins IBMMMK. 

Oenanthic ether 4«a*»«.a*p>aaa« ••••• 4 

Nltrmnt etlMtr..«,aaa*«aa*«aa«a« a.. I 

A<-*"l.r ether, . ...••.••••a ^ 

Wni^ ether ■ . • 8 

K<-t!tl(le.1 >ptfit t 

-Pharuiai'eurir.il l>.v 

Lacquer lor Till Pl*l« Tli> ft.ilrtwjntr foruniLu in,..- 
I»pen rerrnnuierii-.i r r i/r.i.^' n ijiripier Hniin i- uu 
plate 

1 ~-n.-i*n th.-- (in pill.- i-ur-r iMv ui.iJ upi^ly ttu" i 
jiminjC liiilturc nil:i ti lir'i-h 1 i.i.'k 'Nvj^tl |aii| -t . 
piirlH: hli-er-tn: P- jiA-r- Fir', 'hn plute- Tl!.- 1.. 
(pjer wiU not rriM-k or low* if» tuater If the tin p^iiw* 
are l*Mtt or liHMunered. 

S. — Alwjhol, I quart , shcUiti-. 4 <niii<vt«: re>i Miriiiit»r>, 
1 outiee; luno«'r*i-'. li omw)«s. Hbake fnniiM'iiUy frr 
twenty four bourr*. and tx^ltle, Varlmu colom can 
f^ven to the lacquer by addlnic Prussian blue, lakoa ft'. 

a.- Red ; Put 3 ounoe« of seed lac end i drachra»*n 
lline, eolor of nbade to stiit. into 1 piut w.il re'ttfiri 
enlriU. IM tlie whole remain for U dai.H. but >;iiniu 
toatthDaagitmethabottlaooDendayatlcasL Wfais 

' oBBblBad, ataato tbaliqiildlf " — 

fivw fbo fbHowtaff fbrn-' ' ^ 

aXPAN ri.oa' |«IH TIN. 

Bpirilaof turpeutlike. ft quarts-, tolu halfAm. S 
ounesa; tlneeed oil. *4 pint: a<*e1ate of leail, :i •wntv^ 
baUani of fir, 3 ounces: samlarHr, 1 m t>oomU. 

]*nt the materials, eloe[>< tlie Lurpentiue. In a hiiI 
Able veseel, place flnit ovwa alow flra. then Inanait tfar 
heat until ail is ineltad. WbCtt »iWaaaal,fllriill; 
tur|)entln« and strain. Tha jbpaB It «Bm|iiWBli bat 
may be colored if dr^irrs!. 

a.— Melt 5 ponndt* N .[ I - il.i hHltnin, ]i oanot* •l«rL 
aniiu^ Boil for atxiat J li < m ] 1 A salluns tto*M<l 
oil; then inelt I 1-5 pv«nj>N Hiiib-r and boitil uu^ 
1-.% gallon linseed oil; atld tl(t>* to the other aiiil s>^' 
driers, H<m1 lor alxml two liouru. <^r uoUi th< ua*. 
when cooled, may be rolled into little naUalB Wltk- 
draw tba beat and thin down with Sn 
tloCL Tbe mass inn^ he continually i 
bOlllDir over,— Pharmapwntiral Kra. 

Bardsolttf 6ts«l.~ A I'ew pnM*v**. of hAnlt-nini: ' 
to coat the melul «tHi « httiture of whitins itinl t-,- 
nisti, heat to iv rhf-rrv ml, and to then dip fer » M 
seconds in acidninle,! «ater The steel Is then '"I'l^ 
in raf)e m\ for a Hliirlilly loincer tluie. and isflnaiij k' 
in It ci-^htiiT tMth of rock nil or a uiiiture of wh'-t 
whititiK dipping the steel flmt in Ihe 
b»uf I"- lir^wn away from the outer layer, whtfh I** 
If^t-oiH-^* tinnl Dipping it ni the ra|Mt ail retanb US 
e»M_'|i:ii: of the liiterurf' of ihe metal, aikd obrtatiS *■ 
risk of crat'kH ap|»e»ar>ng, —Practical Kngioeer. 

To BIsaoh Orsen Leeess.— The fullowiiiff Is dwled 
plan that we hare ever triei] : Put into aBat^m*^ 
platter a pint of rain or distilleil water, and adajg 
outii-e of csOcnini chloride well bruken Up. Adla8B 
cieril aoetk aclil ^> liberate the chlorine, and IhlBBf 
the leav-<- iri the wiirer so that they Will noire**' 
each other IVil li oiver over the dish a* to r*<»'^ 
th« liber.ile.I irn" .in luuch as ponsiblo. In ten o'"^ 
Hte» reiiKive the rover and examine the lea«a. f 
thinner nt:il nnTr delicate will t>e found qttlte •ajj' 
an t ble.\elie.i, a* ti nsUHl thing Iteniovo 
t.hppiiig H pie.*e of wtilf p.^yr. or a card, ttlldKtae 
|tn»f, lifting earriiillv. and llotit ii: u >winlu of fr«h, ej* 
warer Wlieii rhe'r»^t of the leaven becoioe ^■JJ*'* 
remove flirii. !ii .k. ii.;on,r- " i) clear wat*r. soil «n* 
niinitiL' tii« . rl,.r iy. g.'ntly pouring «» 

waterorhv I ifi 1 1 -t; 1 1 :i 1 i.u|»er and turnlnif ct**. 
drain off rlie uiifrr uimI very gently poor in a lw« 
RUpplv. I^'T the leuv*"- reiii;*Ln in thks until the 

rina tidor vauisbsa, Iheu reiuoee (neang the |»«p*r 
IHlBVK and pot on a bto4to« pad to dir.-Jial^ 
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Mataliaf aoMMrianuM.-OndBdatBtr : 

IS. Ute, Oonol BUnon. of Manrilln, ajm: TlMM»b 
mt pw na t > ennriitemblo advance in (ba maHii't \irirv 
a' lolphaltof coppvr, irhiiib i>qiuii«d in tlii< eiiy at 
M fnncs «|ttl)0t p»r IM lilln«nuniD*t (2Su pnuitii.K 
TIm priw iMUMd la aboni » rmiwa (Wt ernU) Abuv<- i h.> 
MdliMry Mice for tlw noanUty nanird. Utrv? qunin i 
tlMof MilplMtcol aopiwr nri' nwl In the wliic-grnu. 
iMtdlltriMvtoaoUtlenwt tin' I'^rxTioil-' ^ITih-is rv^ult- 
tVK ttota the mriou irry|ii'».-ii iri diwnx-* U> wliit'll 
the vtOMafamtjML Duritik- tiii^< vcir iwm) iihtv wax 

MpMtnl fHMB tM DDhnl Hlliln >ul|>l<nlc of i'ii|i|>vr tit 
tlwaltal of U.IW.MB puuivls. ralueil at 1140.^44. Oi, 
IImm ternsa, it wcmld bp«iii n* rbnu^^li n i*(iiisiiirm}>lc 
bttaiii«f» tiiUrht be doiH* in Franci'. r*|MM*iiillv unch^r 
CtMint; niurkft roiidiCionK. I rnntnrc t>i mhl a iiiim- 
hrrnt nilHrmM?* r>f 4li^«lpn< in this Un« for ibe benvAt 
<>( ibrau' nhoiii It mav rnii<-4>rn ! Bortty, ma dnTKfci 

lfatc<« i : S<'hlo«elni; Pr^m et Olh, rM Atmmf 1 S P. 
MilLna<l FIIb, rii« Haiu XI. 



lK>lt«. In IWT Mis and nata bwm to nme rroin thv 
Uoiinl Autiit.aad ttw tnda ba* ban mowlott. 



Bolts and Nula in Bcolland.— Inquiry ha« 
Im^ii iua>le nt l(u< eunaulalr. sajn llniird Statn Coia- 
lal RafuK Flemicifc. n( £iliabur^h, by a wboKwile 
■cent, baudliaclargcl)- bolUand natu and likr article*. 
If rr tht> nam* and aadn*M of a i'oni|i«»y ur Urtu In ttte 
UnitrH Btatca aHUMihMtarlna MlatKHwd and (gaaiCb 
(Hiiiiitt-nunk iNadA aad wMHtot ■■(§. Ha whim to 
obtain tbi( parMaolar CMaUaMlan tor th* BaoUkb 
■tarfcet. 

Tbit iNWineM liinn iiirnriiia iti«< thnl the Aai«ri<'an 
maoafaMaccnaniluw pUBdlutl tlirarmianivrrv ban) 
ftir the trade lo boluaoilaulaiiilbe Uuilcil KiuWdom 
Tim Iniportathiu a( tkoa arUric* rram thr nnimi 
StatM Iwmu abmt dirlltaaa aioolhi bko. For many 
yvan the Urniiau nanalaetmRa bad UtUa er oo 
forelirn eouipetitina in tb«<w laltadi Ipr awaWlM-BMule 
Imlb aiKl nut>, and tb* Britlak awavlkiKimn oooM 
only bold the aiariitC far tba oaugiua Kiuare-head 

thr 

, ^ _ _ or 

lata it baa bMO Ineiwuin* ruMb. ht thU daalWa 
apinioii, fboakl there be no redaman «t ntlata liy the 
O ai t a ii and no Ineraaic of prttia by lae Amartaan 
mMMfiMitanM, tha lattir vin MMM (Ml tfeia baft af the 
tmOK Tba pMaia at wbi^ Iba laailM mnM bu 
iat l t r .b>aawi»aaia« Iba&aiariiaa baH and not 
MMifaiitiBUi dM aat nmHI In •andliuc tha (ooda in 
aMbaaca at in* aad afaa* bnadna!. althoovh tlirr 
know Chat It It the eoMam In the rrUil trade bert tn 
Utiy tioM** and nut* hy the tTTn«« an<l half trro*>h. 

Trade Oondltionx in Jamaica. -In ri'|i|> to itl(|uirit'tt 
t>y tii.'t^littir tM a N*'w Yurli tt^lf Ji.MinvuMtu wIi'mh 
tlie ohK*nal Irf'ttMf ha* been for»«r^l»^jK C'.i!i»iil IVnt. 
nt Klnttiitcin, ond.^r list*' or Itiirch 8. IhIIV. wriln: 

Practically all ur tin- iiiirt iioM* ben- are on cri-dit. 
8oiiie rf«' iiiert'tiaiu* iliHt-nuiit ibeir AuHTiran hillit roc 
chhJi at two tier cent, Tlit' u^ual iSnttliiih Hincoant rnr 
cnifh is two sjh! iM)»^liilf iM*r ceilt..anil at Icftitt nn«* 
liouae here hnn ri'<-<M vcd that iliacnnnt in the riilte^i 
Htatei*. The unuiiI rrcdit in Ihme inonthR. bnt itier. 
elimita depiro that tb«- emtit h.' 'hri^ m.'fitb* hen* or 
four ronntbft in the Uillt<-il Hrat<^. lu >.rit< r tu alliia- 
»hl|>infntor ftontlM aT>d nHu rn rif |.iiv invrit*. 

Ineoleea are uanally teitli^l liy aiT-^Dlnncra or draftn 
draWD thottith tli« Colmtal Bank or ihp Hnnk nl Nova 
Scotia The rate ot Intereei la »ii |>cr I'eut. Tl»-re ix 
no w«7 by which InforiiMlioD can well uljiuiui-<l an 
luaolTeDcy ut luerehanta. eicciit lhr(iui.'b thr Imnlo. 
The information. I think, wuuUl banlJy be itiiren by 
letter, but tuiitht be obtained tbiuuida tba Maw Vortt 
•unvapondent. The Oalonial Bank iM* 
Raw Tiirii. and I he Nnva Sisitla Baak^ i 
la Uw Bank or New Yi rk. 

Tba Bodlflotion or ucrttuntst-mn bo laadfly I . 
when thaanm i> umirr tM, lo theprtleennrtr. Abnee 
Uiataaia tha litiaatioa woald be •iimii<>ly ■•nwnalee. 
It la not at all otilntbla to aama In iiimation her.*. 
Ooltaatkma ean ba lada tbiDORb ti>e bai>i«B. aa tite 
lallBra to pa* aa aeoooat >» imMatad invglee* kMa ur 
aiadlt. BaidtaaaiBiiHhMM toroalleettoBaiafKiaiuoe- 
balf «r oaa to one par mnt. Oetttara an allawed oo 
aiaatpNiiiia vhateeer. Rxeitaaice eharima am hiith, 
t and baylutc draria, 

I.— There ia a very larire tf«ffic 
CArrieii on with the LDro4ien UUntla dtiriui; the li*hin); 
ieaMin, faya Victor K. NeiM.ii, .-r Deiven. and it iK e.ti- 
niatpd thiir oTtan l>etiret-n Itv.iMg ami to.tMNi men ar.* 
etikT'ikreil, iind during titp hii9.M>iit tniie. which iKt.iWiinl 
th.' .'ImI -if March, aa many a8 7.000 vc»a6t*> of variouH 
kitii|» III-,' ill theM- wat*»r*. Of rourfce, it r.*niiit^ tv 

Ijirk-" inlliilM r nf hi">ks r., . tr _ r,. eil|ic>lv !!]■--.- iii' ii 

with rhf ri..rK«[wiry u-'-.-ir fnr '--itrl.ini; [|--ti. mi'l 

ar>- HdfTl i-il-lililMHl Ir i. |.«IiiiHlle(l rli^i! till' 



■d 



nnil ill tile Vi»'i:.iin klinii 'if ^*'nr fiiii'I'i 

tb.-i' l^^ll.•ril•ll .ilotif JilIMiiiniK ti. (r.illl llTi.tOI In 
fL'.'Kl.iKIO. Si-i'dli-M ti. aivv. Ilu«li.-ii lriL« 1.1 Iw ri'iilni'.-l 
l.v lie* iiiiiti'ri.ll, iiti'l it i;iin 'K'eiirreil t'l ine tim*. I'liitt-i 
Htjvl«'» iiiarMifin'tiirrr* iiiik'iit !iii)iply Itii.. aiiniiiil il.'ti 
cirtii'V nf .'i/iir*.' lirMiie Kii.'riti''t' wi.iilii h.ivi t . tw 
lllivln lierore Ir 1 L'' I . I I !■! I.r rKljilill«!ti'.l, a., f I e 
llert' are ciiM>" tin'i',, hut. hy jmll'-i'iuv iiiiiii.'.k'*'iii''.'if. 
Aui.'fwan i-'n"3- nf all kiri.l*. r.Mil<t K'^lii 1 >-ijn- fi-Mirltuiii 
in Si'iiii'liiiiiv'ii, 

Wtii'ii Btt'iuiii'Ii'pii ^"r*' lir*t tmed in tlu' Li'd-lrii lUh- 
ink- truii-- liley iliet witti vintetit i '(ii,i>-.(li. ki , (li<' Ihcher- 
ilii'ii I'MiltiiiL' "11 tl.fiii i.itii •lintriiit . t'-,'-ilty nearly 
nine teiitli* 'if the tmiie twilh the I>if.i.ien Islnii-ia ,\nd 
tilt- n'irtli i'( .Vcirwiiy i-urrwd tin tjy ».te,iii.i' ri«. 

Theri- lire cfniTiilj y Kiviui ditctnra appttlnted every 
yejir In iif.lt nfter tlii' men ptk|{affe<l in thin trtide, and, 
in :ii|.|iii"ti til ttii'M', ttii'r.1 itre i*;in(i» four or live in th^ 
..1 , t ■!. iik- .ll»trl.-t». Th.— |.li>^|i-lnii- iirlfhil nl.t.M 
g.iiii.l.ir IMHK) [i^^tient.. everv vear, iin.i llit ri- .'in" it'li ii 
hetwi'.'ii 'rOO (Wl -11 tilt li<i«iMtiil» .Mt'li.'iil nlfeii l- 
anee in HUpplii'tt Inthi'-t- fitlieriiu-n fre*' '.f 'h.irk'f. Ilie 
docton) beink' paid nut i f the iiit-.lii'[il fiiii-I. wli I'ti is 
kept up by lev) in^ ii t.'ix nn all ti>li .11. d fli«ti prmliict^ 
export ril. 

There air »i'vernl fit- rk'vin-ti sfAtioin'tl pemiaiHiiitly 
In .UOerent purti^ o' tht* di*lrict, iind four t-tate i-hni^ 
Iftina are in attendance darinit the fb.litnif •.'tw.in 
Five lihrari."* have lM>en e^tabli^hiHl, an aeM &ti fttur 
uigbt aefaoolt, aitd dorlitii the laat few yearn, niany 
flMMnMB** houea bare haen eaanMl in diflMant ptaena. 
Aa* Nlathapaaptoaiaaidaiqraadaabar. 



—In a letter to 
Ida wham tha 
r. tt Maiillan, 



Then, nr.' (wenty leleKTnph «iatialw in OprrMkni lu 
Ihe Ix.fisteii tli>trii t. and dnrink- the last four mnolhn 

'il till y.'iir 1H!»7 liver IHI.flOti r.'Ietfriini* wen* nelil and 
n-^'ei^i^l. Til- eiett to the tZnveniment to kr^-p up 
llu'i.t' and oilier ofllces N ahoul tld.OuO to tl'^OOO .a 
y<iar- 

Mcvenil lite -tavilik' Nailitt;; vi-M^'lh and a fine «it.Minier 
are iirariniH.i) iti vanoua |i.irt» or tbit district. In lb.' 
yeiir IH''.- Ih ri' i., r<-:Vi wrecita. W aiau dlMratd, and 
lai A II. i-M ilinre ware 15 taiMiba aad t3 

men itrtit*ii*'d. iinl t*' ..aved- 

1'here if, an iiiMiriiti--'' rtiitifmny in the Loroden 
hiando. and npnn tin i..-.mii. nt or nhoat i5 eenta a 
yt'iir a fl-hermaii can liliVt iil.« ilie llitinf\'d fur |.'idrir $M 

knitier; 

I If . -tiiuaU'd number of flub eauirllt evfrv v.'iii it, 
i 6.lX«.0l>:' to laOW.OOO c<h1 and JS.iXia.ODO uiediilui nmi 
fl.li, tin' valno id wbieti. when bouithl fruui the fldier. 
men. ii. tl,,mODO tn $3,000,000. 

Ti>ila floiiilliloai la . 

Ihe editor of a Now Tocktimda j 
orlRlnal ha* been matf, I 
miliar date of MaMh d, r" 

Hovbere ia then m, m 
intaiioiuuy wartt. «ldab * 
nod tbeaallar. than tbb part of 
ahiHwt wbollj flmiot la a ar mv 
ehnnta 

MaiaMan It a Hty or tcnoo Inhabltanta, tteadily nn. 

itnmliiiK. and with pra^iH'cti. or helnii one uf the nr>i 
auiuinerabUreiit4-r»iii Metieo All bitalneashoUMa here 
ate buy. and Ibeir tnule i> ninutil) iiicres«itiir. Laat 
yaarSi mlea of uiereliandise. u<'eonlink' to the Hwom 
•tateioent at the oojlectur'n oin«-, aumunted to over 
t40t.lWO,O00i and doabtleai, Ibia year will nbtxr an in. 
create of naaity •10,000.000. There biw not hm-n u rail- 
am <ie a Ant liere foe ahncait ftrteen yeai*. and luNteii on 
acvy>niit of hud d,t|Mn atiKiunt lo very little. Tiiere are 
three hankit. ami thn*e ot t lie liLrfC«wt inerebanta have 
Ik tMnkinte lieiuirtincnt oonm-cted witli their stoma. 

Mexh'n }it rapidly developmit miiwv an*! eitcnilint; 
rallmtwln. Cnnrt^Htonn have bc'cn trranted to local 
i-apitah^tM ttt tiiiitil two lln<«t( to Maxittlan, which will 
alil In ihr I'f ..'" I til.' -it! 

Nearly ,'.,. r.il n„. .n...,! Jiere iiMit t-i la- iinporte.1. 
and, aa 3il;i.';il..iiifc". llti- liintributintf center fnr 11 hire*' 
-It-ni M-iitro. il will lie iw-en tliiit 'In-itiar. 
i nut- Tile »U|a*riorit>' i>r L'liil.ii Stiitea 
iicliiiii-ry, anil ehti'trical auptilii'M in ii.:-. 
tty till l.ijt li'-nnuti iiniM.nerr linv.' 
:.iwii 'inr Irii.it' iti iti<**o limn. Our tr.nli' 
t fil.llt ill tile |Ui>t. lii'fnilill. 
Inni*, . >lu.tv til., lif.'ils i.f t!ie 




IM'ni.:.|. .-I tA 
ki'l i- II k-n 
liimiiviin', ' 
knowliHlifi'il 
Mtea^tilv cut 
lljethodt. iiioi- licMi 
Kr>'iii-li, mi l Hiu'li«l 



|H It. 



'llllv 



fri'liiiiit^ ntiil'l vii'll nfliirii I 
trail.' a> liiiitltulllf .^ti. lliU- Wliolt-mle 
tlrni> tier.. Ii.'ise iilniiidanc capital and iiay ca>b : lint 
tlie rei^iii iiii-ri'hiiiit hiivH oti louK crcrlit. aikd the uMial 
lertuH an' «ii iiiniiJhM. K. U. l»ioi & Co... if Mexico 
city, ffive reliable inrorujalloti a- ti 1 1 llf fliiails Kil ^l.'^l^d• 
in*: or lueirhaliti*. The lawi nf .^Ii-virn in Ck'nrii to 
the eollcetinn i.r ilehia are ev.'ii innr" i il i^fact.irv tlinn 
in the Itnited State*. .\ I'liiini unit In., irtinii la-.vM'r 
wdl '/..nemlly brintr the ili->iri'.l n-Mil( .N 1 i'xi'iii|iliiitirt 
are allnw.'d iletitnni. Btkiikin^ facilitiea for cikllitet*ona 
an! exci'llt'i't. Cli.trKoa lor aamiitt CMiimareial paper 
are rmni nnn to Ave |inr taut, aealdbiy t» alliaOW* aiwl 
difficulty in collectiikg, 

Trada la Pirt,— The maifcet In FWa bfi limwn a 
niarkeil dwrree of activity thli muntb, tan D. 8, Cno- 
aul K. K Kraueday. of Pan. Tba - ■ 

ber trade have aliraeled tba attcntll 

talltta. The dewapa|ien publkhed , „ 

eabia (nmb Lnodae aMamiaria* dw kMMdliBdf * 
ilcale with a ttabal «r «IMM,m ittMpH ibr 
axploiutiun of tha raMwr btttinaaL DMlMltlta 
•Ulba aaeountnTed, liowefar, tboold the qnidlcntr. 
futttail of niakinir tha purchaaa of tha rahbcr ilMlf in 
Fbia. attempt to buy the nibher famia. Tbtaa eataie* 
areeontmlled by the "avladomt." men who tapply the 
mlrtier estberer^ with food and clothliut, advaneiim 
niotM'vimnliixt ibc rubber lo be patherso^ Dnieatan 
undcnttnndiUK is had with Iba aviadtHWi the robber 
f^heren will nell iieilbar tba flKIBI MW tM tubber. 

Auoiher nuidller ayndieate. fongad to Bnpland for 
the same purixaie. aoiue weeka back, auiveealad In boy- 
i»tC a rcw fanua in the Mnntjo lalaiHl. near Fara; btlt 
lh«t prieca worn exeewively hiicb — aolue My ronr timet 
im liuii'll aa anvolu! elae wn lUl «;ive, and Ulure iban 
dotihlc the anH>iint fir their value. 

It ia rep.rte<i that Mr. (Itfo Fiwrth who aome fix or 
ei|(lit week.! afff* purchaMtil A valnahle tract of riibt>*'r 
land In the iBland of Maraja hir a lartre Roitliith ayndi- 
cate. baa Jun*. eompleted aae«'iinil IranHaetion, havinie 
purtdiatattl an eatate in tliiti aection nf I'nnntry at the 
price of tl.aVi.DilO 

Several repnrsentatives of oftirr ^^ iii-Ii'-atCf . wln» 
li live mail.' r- i'i iniiniti-riiu' trip, (n liii- rubber reitioti!* 
nf I*ara anil .\lll iii. ma. to.ititl. nil their return, tilat 
Ihn tit'M ia emMinomi 
iiinre mil 
niils V 
i-'tatf 

I'h.. Inr.,| i|iinntitynr rnV.li. r r.«-i rv.^l a' thi'i- r't 
tliiri'ik' tlie iii'-nrli nf l'^'llrll.^^y alrr-aily i.k'k'ri k''ili''' uii- 
wanl *>r 't.i>"' tiint., and it nnn -. em. |in.ili\i'ly I't^iliilii 
that l*rore the cud nfthe nmiitli Ihr llk'iirf« * 111 et- 
eee<l .^,000 tolia. or nrariv -tniiiil'' tin- atliniitit .'Ser ta*- 
rore rceeiviHl at tllia [Kirt d iriiik' nrn* un'ntli. Tllia 
mntt extrm.riiiiary mrivi'im nl Ims k'iveii ntnin for Iba 
wildint a|ie.'iilatioik Prii'.-. hiiv,' k''"i" ni' .iiid down, 
Kverv hlliilneaR iKiiiw i* li. aiviIi li..*ileil with orvlera. 

The Reil "'rn-t Ht.anifr " Ca'niit.ii..-. " whi.-h iH'ari 
tht* rttpr.H. I- i'^rr\ tuii a ri'f.^nt lin akliiir c!ir..:.i r.f riili 
her Sill' iiir 11^1 ti.T.' fri ln Malijin- "Itll a trifle over 
JIM> • I.. 1; lii.iif.l, mill -hi' 1- I., t.ki' lliKl iirtd odd ot 
til.' I lit III,, f niliti-T I n« ill P.ira «'iiltiiik' fur Pnoni 
III I'.' iiii' r. l*>iiti,l fnr >'i w \nrk, Tlil- t-'fti nf nvrr 
1 ill*: ', I ■ -.1 i'.i.rlv 'innr.!.' I.tii- liiii'i'in' i -i ii;l:i -I i[':'^il 
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aariaipaQdav* iba t 



ran nat eaown ■ 
lb, tan D. 8. Ou>> 
pnOia bi tbe rmb- 
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that lite rarther up they (to. the 
■bur Ibaar taat aod that rnbbar BUhmta a<a 
klQK tba lOBlliit parttan or Hm 5aaa an tbair 



'ti 



iiiii 



Ii itli nf till' tu'n -teiini^l il[i luic* plyilii,; U'lwi'ell New 
York and r.*ia hin-e, aiin .■ the lin.f nf tiie year, inlil'il 
two atealli. r' tn th. ir ll.'i t» Thlit 'lev. I.ijjiiieiil nl 
tr«itatKirfafnin raciSiiiea li* tniich needed. Nut nniv nn- 
the river IlKht.mililed with nitiber left Ijehlml in I'ara. 
but. 1 am iiih.rtueii. ai-arcely a Bteftin,ir miU li;ttitr 
fCMB Mew fork wtUtoat leaviOK on tlie d«>ck a <|uao. 
titf af ■Mfehaodlta whloh tiMMlaoiMaiaboara far 



thai 



Tt>e delay In the en«4lAtlon of «ta|rie articlea 
the Utiiied Staler lu I'ara hurta tiiv uuitlneeit rrlatluDI 
betwi-en Knuiliun inmhaDIa and Anierlcian manurae- 
tiirrra. It ia the irreat itaporlBliee at tbcae facta tlial 
ini[M'la III.' to touch onee morenn thittnbjeet. nt whicli 
I «p«ike in A previous n'[Kirt. 

Tb.t I'ara state irovernnieiit has srante.) a contract 
for the v^t«bli*hnii'nt ..t a nin.b'l farm. Fnr the con- 

aidemlitiii of ^."lO IH»). the i trarior is r<> liriiiK tn I'ara 

l.niio Italian fann hand» The kr<iveri.nu-nt Ih (o |w,v 
their pu-'.iik'f-, irdk'i*! the L'r«.i>ti'l for the t-^t,-vhli-li 
tuenl til 1 ■ .ii'i.n\ i'.|i..ial .If t'lifioTi in lobe |M.ii| 
Ut tht' r i- I--. fn i I :t'|.. Iiri't.lilitf horvit.., >he.'|i. 
ell-- Til.. „'.il[i'. niiK nf riit'lL-r. I|..iu .-ver, ia so liiueli 
t ii.-ii r ik aijil fii niiirli iiii rn pn-tkiitilf Unit in a1 
I1I.II.I ..v. iy lii^t.iii. .' ah. .11 .ilL I iinit-'iilil «'i'k. tin- il.le 
rinr. Ill' iiri'f.'i-* to di-vote iinnt-.. f tn tliat iii lii-lry. 
Fiftt'fii .'i,liiir,ioiiai v.t*iH»ia have i-'i':i iLil^i. .1 K. till Van- 
on- lieel- pl>inB li«twe«-ii Tarn a'.ii .1 iti.r |M,ii t- hIiu'C 
tile Oml III Ihe yeivr. lit.- uiojnrily ol wliii'li rini U(i Ihe 
aa, pnasing llinmk'll the newly explored ruhlHT 



i««lan 
IbM a«at 



Oian<e Boxta ia 8yTta.-~Knder date nl February fi. 
leoo. Cunaul Uerrlil writet fnxu JenuaWro, in reply to 
ln<(airie« iiv IIh* director of tbe Philadvlpliia Uoiu- 
Owreial liiueoia, lelative u> Ih.- pn^iuiration of nraom 
bema IHid the p.i>sibilily (if IntnKt.iciiiK them in 
thonitt frMD Aiuericii, aa roltow..! The uxHal for 
oTMnjfe boxet it brouftbi fniiu Uouuiaiiia. It b. a Very 
eoiiri^e kind of pine. Theonliiiar> lenirtli of a box that 
will contain toO nronicra is 00 centitnrttra 197 iiuiheai; 
bieadlh, M eeutliueten (ItH iiMbtsj; deplli, rrom 3i 
to n Molliueteiti (t-tt to I0-; incbetk. Tbe wood for the 
tida bOKitla to 7 tu 8 uillllioeleit lO'» lo O n ineb) thick; 
fur tba top pieee* and tlie parlition In tbe middle i>f 
the bai. IT mlllUaeleni (IHI Inch). Th« market price 
for (be wood for an orange box it ttoiB OV to W cen- 
time* (IS lo lan cents); the eneina lor aiakiap and 
naillnc the Xkvx it froui 10 to 15 aMl 
eenta): an that a mndy made r 
alKiiit DO to 8A centimes (15 to 111 ernls). 

Some Sweditii wood dnalera have recrntlr triad to 
euter into competition, iiopinc to ciHilml tbia mdiutrp, 
biM thai bir Witlioot tureraa. If tbe Unilad Stair* 
■boaldattMaMtoturnliih ihem matrriait. tbe Inpar* 
tatfaaa MMld ham to be made luai at thr bephinlnp 
of ibii mmn lliat la. in July, Aufiuat. <ir 8ei>lemhrr. 
The faet that UtdlMat line rur thipplnp uierrhandbie 
exitta battreralba VaHad State* aod Tafa, oa waU a* 
tlie onrHhibnnyar oriental ueiataaM^ iroald bavato 
lie ««tiderod, Tha laMcr la a I— i it faMdlMeallj 
than tIte former. 

Rop* Factory la Iftmico - rr.r."iil Tltnnip..iii, nf 
ril.'^ 

y tui-t h....|i eri'.i't*-il lu 
all, nl il 1. now in full 
l.,r^;i' iir.ltrs for binder 

twine from flnua in the United .Slate*, it It tbe Itrat 

and onlv plant i f ilirklad JO tbaatitlm(__ 

ia. expeil« sa} . tilieflf thO bMt t^Blpptd pbHIlBOt ila 

close tn tIte world. 



Pmcreeo, on Fehniary 

A larve r<i|ie and Cl>^ia4^' laiTn 
the cily of Menda. Male n! ^ in'., 
ofieration. having;, it ia sitiil 




Hto wrIMe fnHBla Kocbafla, IMaraary Ml IMl aa fol- 
lows : 

Thi'tt li.ii i- i.i'i'n several deui.-»iid* for .\incrieaii 
blcycl.> nt till., emiaulnte. This slinul.l he of iMirtlcii 
jar liiter.^t to those makers cil cycles who have nn 
aK^-iit* -It I'.ris Wlieels with, chalna wliieh eould tell 
fur Ml to 4,'a< and chainlsaa that emiUi he put oo tale 
for 130 to «M> would doubtlew And a Rood market berii 

KMbttei la Vaniawr-^OooMil RnlBn, of AHHHian. 
on jMMiarr n, UM, aafd : 

nmaatvtvo kiodtaf maaliMaa In na biiat Oaa 
irilbnbandlaar«aad.a bladeof llMitand n taudad 
and ! tba other pointed, frith ataal Mada and bom 
liandl*. Tbe flni is ated far al d ll nf weedi. the laM 
(or enltlaa tmall trees, iwlm^ bathea. herbs, and gratt; 
llkewlir for chipping wood and aialdnic bamlltt ami 
arltele* for agrienltural po rpn att. Tbay an all Im- 
ported, ttooe Iwinit made in Plancuay- In t>m. tlie 
lni|Mrt amounted to 8,007 dmen and waa valOMl at 
f8.«« (Ttrtd. There is no duty Marhetet eottlnic ^ to 
•10 {$l.W to %l 7H Koldl n .hu*-!! are imported from Unic- 
hmd; Ihoae cuatiue t^l. tH-t and tiiH itS. •8.30 or ft 
ptM) a dmen, from Knria'id and (iermany ; tiioM- 
eaitIng$6S(tS cold) a doteii. rrom the (lnile<l Slates 
Tenna of credit are tlx lu^mtlis. Hankini; faciUlie-. 
with tbe Tnititd StatiMi are by uiraus or lite Mercantih- 
HaJik, which bos an a^elit in New \urk city. Sine.' 
tlie I'liitT'l statis will probably supply macheies to 
Culia Hii'l V r'.. Uico. it may be arilf tn uhtaln a 
aliare nf M . I ', . iriiayan trade as w.'il. 

Chart ijt Hussia at Parti Bxhlblttsn I nder dale of 
3'"i-hriinrv .17. Ii-'-t, l i.i.n; Siirrh, nf .M.iki-oW. write-: 
.\l, I'Vleii-iv.' I'liiiiliif UliK.ia I- tn Ih. .'jint.iled nt the 
I'aris Hx|«..-i'i'i:i. mi ..hn li miIL l.t' -tin'^ii itse eittenr 
of dillerelll trnl- - in iiil-i i l lif iiIii.m. I'liiil » ill h,- 

Jire|sareii by a i'niiiiui--ii'ii ij'pnniteil li\ -In j-'ihujuk'' 
cai dciiartuienl. and will show Die ilifTcreiit trades 
taught in Um Rotiaan teboolt, ttteh at wood oarvliiti, 
merltanieal work, art, etc. 
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Kkpiikth. 

>». IIMI. Jtrrll S.-T< 

ijuLisOus ftw Rnaiiu Wk iat ^ eWttf ftwahi 

(nss aa Pnace <«a>H Mum tf AloMc Uqi 

ita> aai. a»rll 4. meior.,! Ilaolili.^rj mfl LMhst h| 

Tmtr It BailBslsKl >'• ft" I "'i 

Pnatal Oiane* Baarliii enp r II. Ih, v«ia.Tiu.i, - |^Mlllr7 
Iktli is RiMtle ll"rtinill'iril K^tilMli. 
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THR &AMOAN IStANHS. 

TlIK p«>pl<>. prixliirlmnit. Mnil eitiiiiiKTrlal nml Mfrnlr- 
gflp linpiorTAii<*<#' of Che Siiiii<K-%fi l^ltUHl* iir«* ili-tctiwd in 
th* ourrpiit niiiiili(>r of thv Xlonilily Sumnmrjr of I'Mtu- 
iM^rci* mid PliiHOee. Jut>t liuiiiril by Tpfiuiiry Ku 
rvAU of 8t&tlMtlcM. Tw fslaUilB arc tocattHl alHnir ?.0UO 
uiilr* (Kiutli uiiJ tiiilm wfu^t uf Hawaiian lslaii*.U 
ami 14 south of Hit* <H|uator. Tbrjr lie in no altuust 
flircrl Uiw t^rtwrcn San FVanciKPo and AuKtrnlia iind 
Bliffhtly Houth of th»dirort )(t4>Ani»hjp Iiii4t c<iiinM?tuifr 
th» PlitlippiDM with thr proTKMUKl PAdatiia <»r Nlcara 
KtiMi Int^'mcMuinic ranaU. Th4>lr f>pi*fiAl iiii|>iirtaiiCH. 
ihrrefurv. lit* more in their podUinn h« coallntc and rv- 
|mir tttattoiiM on tlM>He etrnt hiuhwnyH of miiniirrtv 
rather (hau iu Ihtrir ilirfct cnuiiiivrria) vaIh*-. thfirjHipu- 
lation 1>rin|7 »innll aiid their iiajtortv and K|)or1»of cx>iu> 
paratirfrly little ini[Kjrtaiicf< 

Thi> i;ri>up roniiists i>f 10 inliahitnt and 2 uninhabit* 
(>d IftlnntU. with an arrn of 1,700 »i)iinre inil«^ anil nn 
tmgm^^to populatifHt, arp(tr4linff Ut Uitt>ftt mtiinatfo^ of 
•S^OOO pMpl(>. of whirh MHUi»t)iltttc nvfT '^1 nr«t Hritlnh 
MibjMt«, lifTiiiait*. Aui^^rliMii*^ li^t FrMitch, and ^Ti 
of other natiouiilltl*^ whiU* the ri^iDiilndfr are native*., 
of the l'iil> nt''*inn race. The hulk of the |Hi|iulAlh<Hi if* 
kicwtvil in the thn-»> i^ltindw of rtM^jou. Sa« iili. and Tut- 
aila; the uunibvr in L'im>|uu U'lnt; Hl.tfKi, in Savaii 
11,3001, jiiiil in Tutuiln 3. TIN). Tlw i<«liitiilii are of volojinti' 
oriffin. tuit frriile. pnHliit^jtifp ooAM&niiU. cotton, Hnf^ar. 
and (*nffiM- ; the tiMMt iiii[M>rtnnt, howrri^r, hi*in(r coona- 
nutii. from whirh i\w "<M>pra" of oniiiiii^me i» ohrainnl 
by drj'irnr the kernel of th« rtHnntitit. the "iHipra," 
Which' it px|Mirt4H] to Kiirope and the Ttilted Stiit*^, 
beinir hi the niaiiiifai^tnrr nf riHuanut rill Tlie 

ci[Hjrtation of oipra from the IhUihIv in 1^96 aii>ount»*<l 
to ie..'}CV90« iK>undii. valu«H| at (lUl.dT^. A vuiiMi<ler- 
abk pro|>or1ion of lhi« wa» exfiorteil tu the L'lilted 
Htate* ; a lanTvr prii[Kirtinn. however, to l^rnnany, 
whrme eittMtiv coiitnd its roiunteroe tlirnu>;h a tradiiiK 
mnipnny whiidi hiu lonte ttc4tn t-»tahli»tirtt tlM^nt. The 
cocfmnut and mprn pnHluirtion, htiw«ivt»r. varien greatly 
friiiu year to rear, nwinic to tlwi fart thai maujr itt the 
rt*r(wiiiui tree* have Iwen dertrroyt^l In recent waTM bt»- 
twet'ii native fnrtioiiit, u ^in^'l** IndiVHhiAl ti«^like nble, 
liy riittiriic out the erown 4*f the tree. In [MrTiiiAnenlty 
deotroy In two ndiiuteM* time the friilt-tteaririK(|»ttlll'^ 
of tnifH which retpnre *<>vernl yesM* for thrlr itn»wlh. 

Tile Kijverninent of the SHiiioun Inlaiidn imd tiven 
fmni time iiuuiemoHa) under the (wo royal him(H*« uf 
Mali4'toa and Tu|>e«, eieept on the inland ol Tntuita, 
whirh wtia Kovenied by native ehiefs. In ls73, at 
the RUgf^ratiuii uf farrii^n reftiilfiit*. a houiw of nobles 
aiol a houM) of rrprevrntjitives were estnbluliMl, 
wtih Mahet4>a LAa|wjka and the f^hief of the r)*yal 
liniiM* i*r Tu[kc>A iut j<»iiit IcinfT*. SutiMMpiently Malu^to* 
becaJiH* *M>ln kiuif. In ins; he wil*- d**poMHl by th*- Her- 
man Ki»v«trnment npnn theclatiiiof unjust tTeatmeiit 
4tf (iennan iinhje«t«, who foniiMl the Mk of tite foreiKti 
|M»putatlo<i on the Inland, an4 watt deirurtevl flnit to 
(ieriuaji New Ouitiea and then to (he r«iu^rtionH, iu 
Africa, and finally in tu Huiuburf;, Tamttsefw. a 

natire ebieA beiug^ inmuliiutt imiclaiuied by the lier- 



iiiajiii tut kinir. thoujrii ajrahi^t the pmt«*t of th4< British 
and AiueriL*aiii ouiimiU ut Siiinoii. Miitaafa. a iienr re- 
lative <»f Mnlietoa. nimle war uputi Tuilia>»)>He and ouc- 
ceedtnl to tlir kintr«hip. 



4>rly a reild^ot of tlw &tat« of Alabama. To tbb ivq,t 
are referre»l : l-'lrT>t. all civil ttultft eunreruiikir nuil pft. 
|ier(y oiTuate^l tn Saiuuii : second, all rivil fluii« 
Iwerii naltvntaiid furelKiiers or Itetwtwn foreiLTUfn rrf 
In IM^ a coiifemiiee bc^lween the reprewntativca of dilTervut ualiotuilitie« ; third, all criuiM coiuiaitt«il br 
the Atneriuau, Britbli. and tlrnuaii poverurnvntv waiio*ui'i*<" agatnirt fureignen or eoinntilt«l by incb fct- 



SAMOA.N WAUHIOHS A»U "VIULAUK MAll)£Nt3.** 



held at Berlin, at whirh a treaty wan filfrned by the 
thrtM- iMtw^rx (CUarHtitet-iiiir the neolrality <d the l«landfi, 
III wliifh the cltixeu* of the Ihrei' »it£na(ory (Ntwen* 
would linvtfe«|unl rii;bttiof reei^leiKH-. triple ami itetmjii- 
al protwliort. They ii|*reed to reouKii>'« 'he inilei»eiid- 
enee uf tlie Saiuunu lO'veriiiuenl and the free riirnla uf 
tbtMUitiri*« to elect their eliief or kini; and ehtKivea f<irm 
of Roverniucut arcordiiiic to thrir own lawn and euii 
toiun. \ Kuprenie n^urt wan eiitabliiihe<l, o4>it»i)itti>K of 
one jiidire, who I* ncyletl the chief Jiii>t)reof Kniuoa, and 
who k» at prcMnt W. U Cbaukbors, an Awmran. form- 



elfrnem a* are not »ubj#>rt to any ronnular jariMlirtiiih 
The future ahpiiatum nf land* wa* |>rnhlbiieit «itti 
onrtHhi xtiee^fled exenipttoikfc. The capital wa* lonM 
Hi Apia, the chief rowii tff tbeirr\Mipof t*laiHKi>4t 
local ad ui in titration provnl^d for the luuntdul dl»> 
trict of Apia. A ciininiix^loii wa^^ apfKiluteit tolIiTinCl- 
Ifate titles to lan'U atleifed U* have tieeu |Hini1iaM4 
rrf>m the untivt^. and this in It^ completed lt4 tabm. 
ennflnuiilur about 75.000 airres of laud to (lerutaiu. 
;Mi,'.iiiO to Hriti*h, and 'JI.OUO tu Ami^'uuK. iIkhiuIi ntwfa 
of thU UuMi b«» tiucv «hai)g«d liatid*. MaUHoo, wku 
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jukJ tN>utiniift(] Aft •iich mitil hi* <l<*Ath, whkrh 
oocurrivl AtufUHt 2*J. IMiH. wlum th*» c<mikiiU nf (he ihrw 
pawrrr, with chv chM juNticM «m |ir«8(ilvriT, tCK>k chjuv*^ 
of tli<- ji.!nilni»trAC(on pwtiliiitc tl»e HlHclnm nf a sue- 



ckwiHl yori) which i«|Mt%*dl with Kp|ertr<l HiDaU ()it*rrs 
of Iata, nr \»vm that luis bo^ii broki-ii u\k TImt fltmr* 
or xtt¥M' tlmolliittf* »»» h1»i> o( tht*> mnUtrliu, ovrr whirh 
Drill umXh wov*in fruiii imiiiIhiiii^ nr luhn loariot iir» 
•prt*iul, tliu* rxiVf rini; iiit* Mluirp <'itrt>t>rK nf ihi* ftuiiv 




NATIVE HUTS O.N MCLI.MJ.V 



ociUKir. It in oQt of tho flMctton Ami mviirniiUHk or thin 
Naoaragmr to King M*lwt<Mk. ttprftiMol. tlfcnt the> fvcwril 
(<iMt4;ri^oin«»nU lwtWiN«ii the n»iirv«*-ijl«tive4 or Hi*? 
thrvN^ hr^vi^rnmp^ntA iiuilutJitiiiikK tlir joint |>rvt«ctoni(« 
u*vr tn»< ihljiiMlM hare o«Turrt»tI, 

A ii|M:^«.lv adJUMtiM-iit <»r an'aini ami a uiiifunu jjiivrrfi- 
Ul«*iit if* ui*M Ji^irabt*' f'»r tli*? rolniiiiitK iis wrlJ lu. for 
tli«f huriuttw iiallvt^. Alllntu^h thr uatirca likml tlin 
■IKirt u( war ma fonuerl^' fN)iiL]ui*t4Ml by th<Mii. from nur 
point of riew they arc n very [tcAmrul p***M''**> 
nrrrtoforr forttitrncni havtt ni^vrr hail to tunrr froiu 
U>ri|; miitinuiil ilixturhnnivA. Tlw SaiikiAftiiii c^Mitliicteil 
Wifcr 111 a tuaimiT thnt wai> innrt* n'reiDnndnjii than war- 
liko, aUhoujch tht* warrior* |>r**|mr»«l fitr hAttlr hy 
il*H»ratiiif; thrir fAC**ti w)ch kiiit, hopins thti>4 tn iuhKh 
th«*inM*lv«*» Appear am warllkH tv* iMM*<|hU'. aiitl th^^aiiit* 
custom wa-foll»wfMl hy (ht'iMKalli^l "vllliur** iiial)!**!!*." 
ii|xMk wlHHn tlif <Uity <»f hrhtwlltifc tht* oniii|Ufr>x(| 
eiieitiy fHriiifrly ^levolvf.!. Hut th««» cu>>1uitt» vt the 
uativ«f« have l>em luueh ohaiiirtHl. 

t>u« i*f our t^uKravitiir* »liow» |»art of the* forvlc-ii 
colony uii thr lunt; toiiioit^ of land uf Muliiiun. which 
tvoumtii tlMi >«>iiiictretilaT harbf»r of Apia on the wmL 
tin thi^ tH*iiiii*iiLA almi stands thi^ pnUirc of the* lat» 
kiiii;. Malitttna ljiii|>rrtA. a niinpltt womlrn honse with 
a little roramla hki* Inr <lwi*]lifiKii of th«i whitr (mml<f ; 
and near l h*i twarh «tAiuU tUt* hun^r of tltn pri>«i«liiiit 
of th9 miinii'ipahry. Dr. RafTvl. wtiif^h pUy«M] an iin- 
purtant role In rMcrnt rveni*. 

Th*» ltut« of tlw iiAtiviNt. whirh *i* shown In another 
uf our eujicraviuirf^ arv fc<<nemUy unrrouiiiled by an tn- 



anU iiiakiiit; ih<< fliM»ni coinf(»rtablr to lie or kit u[»on. 
Th^ tu»UMv rf»t on n»itrnil anil oiitrr pmtii, aiul thr 
*|iami hi*twct*i> tht^i*' nui In* hhut i>lT l>y MH*anii of palm 
Iraf luatM, NO AA t<* k«H>p nut w(n«t anti rain or lo pro- 
viU« prottotion at iilirn^ Tho frainvwork of tlw roof*. 



projortiiMw can mwUt Ii# i»fn. TUm^ rt^ft havr eanml 
lUAiiy fhiiiwrMrkn. r>uHo|r ih«> tvrriblv ntunii of March 
It, IHM#. I III* 4t^nttAii ifMlwr ■• AdU'r" wa.H <lriv»*n upon 
oiw of thtt«« rM>f«. which t>till lu*Uls the wrvrk in apit* 
tti all ll**- ffTnrtfi that luiv« I.H>m luailo lo riMunri* it. 
It h»»i lt*^n rt*«luo«*t| ainiosi to a skclvlon, itnrtly by 
work with the ax auU rhbrl. anil partly by ih^ W4*Ar 
<»f liiii**. At ihesaiur tiuw th«< irnubnat " Klifr," lh«> 
Aiiierirun vew^rlj "Trrnton" and " Vandal la. ~* aiHl 
nearly a hutidml brave Itenuan M-anicn wi>n» In^i. 

The SanMHuu, who s|t«>iid the Rreatrr fiart of ili«*ir 
tinH? on or in th* wat«^r, know ihetw* roefit uio«l 
tharoni^hly. With their ranitr* an«l pretty, itlendrr 
iMtatK, whieh ih**y fTf^nemlly tmiM for tl>pinM^lv«*t<. Ihev 
KAil or row tM>ih tli^l<le and' (HitMlde of the Itc-lt <*( rvrf* 
with the irrvHtext Mireiy. Their Ijnatn ar* their pride, 
Apil their Hiiibtiion (nown the loiiiTe*'! an4i ra^liMit iKiat 
oiK-ntt a p«k| lleM lor nhipbiiiUler* and d«alen» in pawn 
wotxl. for tliere no haw mill in Saiuna The whlt# 
I»oa(> iiiiiniied with forty or Rfty brown or nnifnriiHH] 
oamnieii f;hdin^' atonf; t)te nhori! ut hi^h tide under ao 
even ^1^>ke nre a fine »i^ht. The uniform of the erews 
shown in (he eii^raviitt; i« thf> hiventUMi «>f trader* wlio 
knew how to eater to th** faiiey of the native*, but it 
eanmrt Ik< poiid that the Ap|ie«fiaipe of the IWirly built 
Saiiioan* in iinpnAtHl hy it. The nalivei* are »«>ld<»iu 
»<>-n in thi'ir orttflual oueiiiine ^wliirli cxHifiiitrtl ehielly 
o| tatttHihi|C>, for the luen iwi well at* (lie women, of 
thi»e reK^>itH. at len.-(. which are iiKwt riniteHl hy for* 
e>t;ner«. wrar a »<kirf lik« t:arment Itlie hiratava)'fA»(- 
rued Blnml the hipn. und a light jacket. NevertheleM. 
luiwt SaiuoaiiK nf •iiitet'U or tuore are »till tatiiwievl. In 
Dpite ol the pninfulnem of the prrteew whieh t» |rt>r- 
tonnnl liy luraiiit of a Unr xltarp eoiii ti nuule of I lone. «ih1 
a lii|iiHl pref^ari'tt froin iintK— nnd the npiN»jtluii uf llii* 
iuift>innariefi We Hr»* tmlehteil to lli» llluotrirtv Zeil- 
uiitf for our <rnfrraviniCK. 

1N)KT<> iUVO, THE LAND AND THE PKtM'LE. 

Hy wiLt.iAM havks wahii, an., i.un. 

That Torto Hloo wUI tieroiiic) a winter renort, likv 
the Henuntla^. i eatitiol donht. AlreMly 1Ih* bold 
rklKT aeruM the l»»y frttiu San .luati lin» been wleeleil 
hy public e(in«ent as the lU Bite for a frrrat h<»te] like 
tlioM* in Florida. Hut fimt there will need to Im* 
»piN*dier and iiM>re fretpieiit Mleatuahip »m'iee. Porto 
Kien hAK (Treat mlvantiLtfen in rliiuate and KeeiHfry lo 
nttrart vikitnr*. Hi>eauH« It fttandu far out into iIh* 
Atlantic, it «AtehnK the full lM*nefit of the ftleady tra^le 
wlndt>. Cnlia piuhen itN wectem point into the Hiilf of 
Mexieo. alMHit an far M>uth (rnm Klnridii a*> New York 
U fmni Albany Tn reaeh I'nrtn Rien frnni Fh^ida 
one luu lo vkift the whole northern nhore 44 CuIm« 




WUKCK OF THE liEKMAN CKL'ISEH IN Al'lA HAUKolL 



which In (rmermlly covered with learcti uf the MUiear 
eane, u very ^tmn'ii aikI ftkillfiiHy put together. 

The harl>i>r of Apia in nurroumlevl hy ri»ral reefx 
whieh rive vertirally from tlie iKittoiii nf the oivan, and 
Allow tuhi their v'arieil fonu« ami mtif[h anil xharp 



tlien nail \tn»\ llayti. and he will not natrh Mlirht of 4h« 
funhe»t we«terii end of Porto Kieo until he haii *aded 
wore than a thnunand niih** froin llnvnna The trade 
winiU irivr an r<|uabh* ehmate. aiiil m blowing aeni»M 
the thirty fire niileaof tlH> tslaiid'ii width, they cannot 
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iH'i^iim*' h»Mit«f«l, AH llii>v iumM rlM> (niirortlro tlioumiiul ■><>iKl»tiut iuto ih« mmitry tn ^i*t Imrics fur iuio4h<»r 

fwi In ili«< ll|ll«|ll(Milt^ *h»i»h nuiki* th*- barkbuiir t<urrjiii:i*. Al yn« itNiMurti il for At|tuuhllti, vrlicri' 

Ml t\t- imIhihI. Tlic !fiti|«»TJiliiri» 111 winter rvory day you i*»ri auntli Ink*- XUf triih*. Tlir loiinh httJi* hotM-t 

rfiK'lu'i aliuut ••iiclilv ilfinvi^. ami nim^ty two (l<f(n^*ti« nrr Ijuthcnl alt tin* uuy, Voii «ri» hirky. Utr it th wlitt»-r. 

iM ihv tfitmue lliuli of Hummer bciU. Tiw iii«thu are mid Itierv ar« um umny «tt>i»p. hUtrk. lumt liol#«, or tlH* 




UNIKORMIO) BAUOAN BOATMRN. 



iH'Ver (uiltry. Thrniiirh ttM» winter tW »ky rpinftiuv 
Ix'iiutiriilly rl*>Hr Aint I»lii4>. i*iiiiiiilu« rIoiHlfi llnnt niKint 
liif tionxDii ilAy nUt*T day. <MN-n«tnnJilly vluulinir ihr 
oiiii iir tviMi iflvriii: a hrl^r»|ilt nf rtiln, vrhicli iimy t»r 
mtii** « Miiiart »'lMiw*'r on th»» hHla. Th*> air In not dry. 
iiiir id i1 r*Mi iiK»i«(l ; it HtAiiiU ftt alM^iit in»v*>nt)r-rtv*' pi*r 
wilt, iif !*atiiratioii. No winter vifitnr 4i>iilil Iiav<i any- 
I Umis but, imive for the> Wcatlifr Hurvaii muii of l*onn 
Ki<v>: 

Then the iijfuid in olll^ of the iuohI lieaiitiral In ttl« 
wnrKl. It isnkioiit tvo thtrdu the Rtze uf (%>niiee(icuU 
and luiarly th<t »aup KhajMt, thrcM* tiiaen lut long a» it !■ 
wide. TlW innitntainN n»p (mm the count. h•aT^l^ no 
Mifkdy luirroii* and alinri»t no Ktretehen of marith. Th« 
low<)r Awat«» and TalltAVN affr>ri] rieh ftf^KU for rNutlurtr 
or U*f ^'ittcnr cww. > hi th« kiiolU arvorehartU nt cocoa- 
nut : Hiiout Ibe hoiiNH' ami hiitx ar4( grnvMnf hanaiioa; 
«in the hillH, to thi-ir iMiinmiU irn^vji th«> mffp*. |kro- 
t«<'teil by the m hade of Muall ir^««<. Thl« evifTe^ U of a 
hitrh iiilailty. ami j*> atl abw^rhed by tlM< Kiir<»l>ean mar- 
kets Therei»(n'iu«»everywherr.deiM>*'ly inatt*^! and low. 
c»r where i!ultiraletl crowini; liatf hi»rh en<Miteh (o ntver 
ttie hi^i; uattM*. Tliv ^iUauIululy cltnLr bkj , nitlHvIlt 
Niuoke or htUAs or dtut. (lie conntaiit v«frdiir*<. th« Irntii- 
eal vef^etAtUtft, the beautiful mountain ^<«*uery. iuaK»< 
lN>rto Hica one of Ilut nuwt attraetire »^»ot4) oik IIm* faoe 
of thi> i*arth. 

Hnt it DMidn roAilit. Thnrv Is only one nMd on (he 
i*>lait<l that iUts«rvt» thr> name, that fmni San Juan to 
Ponrr. anil that in perfM^t. Tint pAtehe* of railroad 
lutnlly dnwrrt* the name, Thp rtjator Ik in tniuble 
whenever he trie« to travel, and biimneioi i» utterly 
rhtcked. You land at 8a» Ju«l». m»arly at tht» eaatrm 
ritremily of the northern otwwt. and try to go about 
the ihIoimI. You have to take the dally train. whIeJt 
KtartA at vix o'elo(!k in tl»e uiornui]^, on the nurrow- 
(fAKe railway, liv nine oVIock traveliiiK w<wl. yoil 
redieh the* csmftiderable t(»wn of Arecitio. near the 
iutddK> nf the northern caaMt, and an himr or mure 
Irttt-r yotj rotwth <^iuuy, thcendof the route. Tlwre 
a oitrrlaice iupiHa yna, which wdl earr^' three paMeiifrepi. 
but tlw i^eatfi «rt* alrtgwiy «nicatf»l, and you to tlM* 
*'hmel."'and wail for two t>onr« while thn pn>pri€tor 



road Would be utterly huiiwaiMe. Von ko erftriilne 
up liill nti'l down, oivr riH'itx. iipiilutc hiti» nil*, won- 
derlni; that the Moul tvirrUt*.'*' t|<M^ iiot brnak, and 
tluit the driver'tt whip arm i» not laine The nwd. If 
it ban ever bern tuade. luirt re|i>alrtHl iHily by llw 

winter («»rrenlN. Vou find ^tlreninH whteh muol W liu- 
paaaable rivcrt in the rainv t^raMiu. ami at vver\' furd 
ymi iM>t« tlw wutueu waidiiuu their ciotlkeu, aiul voii 



milM to Maya^upz. Ah [ bat will you no! h»r* to 
hiiffer In I'uriiatory (of aIU>wiuc tlwM»e lioraai lo |m 
ihii>^ ImIi^I wtihokit <M>MMhtloii all thiiM> hour** Ani] 
yet, how can you at onoe reform tlie four eenturT^ji) 
cti»louiH of a |m>|)l« who could undemtaiKl nnOicf 
yuur lan^uaic*-* nor your 9yiii|>athy for twut* beavu f 

You have U4»w prached MayaKUet, the twitt bvttiit- 
fnl city III I'mrto Kieu. oHualed at iL> eitreine w»»tvDi 
eiM). a eity witti brtiud ktreeta, tSii« Ikium-*^ and nnih 
Wf^alth. Sotnelbow it» (M-oplfi have nH>a|H'd tbn vcm 
evllN of Spanish oppreMi<Mt, beinc (urthe*>1 fftiio tk* 
c«'iit<>rof government. Hut tlvero Is no railnwl tlii>uiiMr 
Hhle n( Mayaifuex yuu iiiniit air«ln take a rarrui£* 
rk»ka unuwh up here and I'urtratory herenller. Hv* 
hour»uf KiillMiitni; and cr«*eplni:. of Hinkine anl »itay. 
inland tuiubliiii;. tnkt^ yi^ui to YnDcv. a town liklf U 
whoae inhabitant* elliub like (;o«t« lu their littl«> iliny 
hata of ikalm leareii and thatch on the stMin ijiln „f 
th(t hill, and wliooe alcakle, edueate<d hiinaelf Intlfalu 
and Itetf^ium. does not want any Amerkrao aeliook 
'J'Ih' next mnminff an early train will take voa t« 
I'linoe. th«> unennd city on the litUnd, ntul whidi h» 
an even larfcer Anierlcann j^tiulatlon. 1 think, lliao^f^a 
Juan. Vou have now r^td«ii over n^rly evvry'^ilr 
of railroad on the ittland. i%nd you have driven, or 
tlriven. over two of llie be»t ruadif. alwavb i?xivf<iiic 
the fumoa* luililury mad which wilt take >-oa fruu 
riincw to San .Iniin. Had you attempted to dririr fmin 
Ar(»eitM> into the interior lo visit the beaulifally lila 
ated an<t beautiful town of ITtuado, ttccotKi tmlv Ui Ibf 
••iiterpriM of itK pe<iple to Mayag^iez. yoawnaldhanr 
l>fi*n wlw to tak« no rarrlaffi*. tmt' to trib>t yuur 
Wright. If nut too heavy, to tlM> Fwiek nf a luinw* wttrtrd 
for ltd ttiw ; and yuu woiiltl have far^nl worw* If yoti hul 
tried (o pru Co any 4dlier interior tnwn i^ff the unlitarf 
rtMid. 

Hut a day. or better two dayii, on that nnd it « 
memory f(»r a lifetime. What <H>ulil It have been lac 
military noeds that could have hni theH|)anuti icnv#m- 
iiM*itt to tiefitow »uch a Ikkih 7 Tl>e eitpixcrinc ii 
wonderful. The roail han tu croaii muuiitaiiui, rkhc 
ridtfe aft^r ridice lo a hei|;hi nf fnur thniiMud UhA, a4 
yet there \* not one uteep a>r<>nt, not one hill w|(»*p 
the lior»Hn cannot (^>uif>irlah|y trtJi, not oim> n*" that 
would ilelay the |iaK*«|^ of heavy cannnii. It I* 
perfectly uiacadauiuied. wide and ea>y. It wtuih up 
and up. hu^iiiif rt<ip>e to tlM> hill* crtvereil ultli cnffte. 
KHtkhtu down into iIh* near valU'yh. with thHr ni dw 
of |Mtw-\» and tlMir tMUi«i>A i:ruv«(9, ovm brlilcrf aut 





TATTiHil.Vt^ PROCESS. 



wondf^ifthla l« th(» wator which *«ppll#* the town* 
briow. You rhaiii:*' horMCH lifter Home three hour* of 
thi*i turttire, and the Miiiiie la^hint: at hv<l take^ >ou 
into the Htreet* of Aipiadilht, but the (HMir )M*ii»lM ran 
t;u no further, and ynu have to jump iutti anuther 
carriafCP. and a »wift drive takt** you lotli« utatioii. al- 
wayM a mile or two out of town, where ywi are lucky 
to natch IheeveiiinK triiin. which will carry yon Iwrnty 




(JOUAL ilEEFS AT LuW TlDl:;. ^ 



arrhiK. bearlntc, perhap*. an Interlptlon. Mltnc In Knc 
IMi that tlM-y were rv|iiiirvN| by <>ii** of ticnrral )lil*» 
regiment*. a(ti*r havinjc bt-eii Itlown up b) tlir Himiii- 
anI-. The vie**' of tcre«*n UKtunlaliKt and dcepvaneri; 
of ctMiiauut, paitu icn-oVeK. ami the olendurer awl worr 
beaiiliful mval tmlni : of ruHtir oabinn KUirtiuiMltMl bjr 
hreadtruit trees and bananaj^ : the rocky cliffs lalHirt 
which y<iu |»aiut, »pnttcred with the vilVerfeni; tbr 
hcfli,*«*» of cimelarevL afn%ve. and the unknosii vtM« 
an«t llowi'rs ; the nrcaiiioiial <*ompai't towns, with Ihtw 
blue find yellow t<tMiY>orHl hiiuwrii, their plaia* liiid »>it 
with flowiV ImmI» and »p(«ekleil with cmloiiJi, anil llirtf 
Ijreal (NvniliicerinK churchM— all Ihih itn*h>r Mich n tkf. 
itiid faJtiie\l by onch a bm>r4>, makeH the «lajr etff 
iiieihorable in whkh ynu ride liaek frruu INmici' to t«aii 

JlUifl. 

Hut the first thinp that i*ort« Rloi> ne«^lK, after fh- 
tlrf>t ta^k of sanitation l» done. fc« other v^itAf-- W** 
know how ko<r1 niadtt have replaced the <iX teaiiu <4 
our >i'W Kiiishind falhem by lhedraa«;ht hurfte^ilisS 
iM>w pull »iur plowit and wattonii. All (anu work iii 
I'orto Kico is DOW done by man lalx^r or ox lnk«ir 
The hoCM-^ are small, but Ilw »txen are lartrr. \\w 
nearly us larjce— hardly a htiniire\I imundx l«> in wnelil 
—and they have somewhat of the Jerwy kM>k. Tbe 
oxen are lud yoked, but pull theirt^Teat carl>by a^niat 
liar ti<<d in fnint of their honi*. tinly the -^tf' 
nlim oxen enuM draw the unwi4*ldy cart>> kmdeil sttli 
naipt of ctiffp** nvrr such drunken VtadM froiu tlic hilk 
to the maKt. Tlier** can l» no eaKy tiuiiliieree, no op- 
|H>rlnnltlHH for ih* pwir peo|>tr, no'clmncwjur peinTO 
riviltzatlnn. till there are r«ia«lti that run 1>e tm«<'M. 
rallrondi^. tn>lley roatK liMirtaduiiiize^l ^)ad^. dirt rtoiU. 
anylhiut; ami everythlui; that « ill make intematiiiiin- 
fiicali4»n |Hw>ible : ami those ntadtt. I believe, iV sll 
M»rts. in such a tiffht Utile inland flhould aJI l>e owiimI 
by the island tlsidf. With mads to carry pr»Hlu<v tb^i* 
Will be Tartly more pmduce'to carry. Sot an^fM**" 
rutw ex|K>Ttcd ; thev are f^enerallv picked fr<»m If**** 
that crow w lid, and any chnici' of varieties is lianilv 
known , Vft l*orto Rieo iiiifihc sunply half tl*e wiiiul'v 
with orahKi's, with no fear (»f imst, and as yet ni> 
Ideate. 

Hut a» >ou havt" walke^l IIh* narrow Htrerts iW the 
iVtrto KtcocltleK you have looked luuet at tt>c peopin 
fori will trive ynu (lie credit to af^uine thatyuUAr* 
lidt lliere l«» ntiuerteur seraf^e nionev frtuii tlH'i«l»f«' 
but X** coimider what itooci y<Mt oan do ifn irthnlidaitl^ 
An you !«can the well lodo and tJw |MKir uIm> fill '»'• 
>tr<**'l» an«l the market*, us you peer into the rni«**™ 
tenements into which tlie ff'rounil rtiw>ni of prftenl*^*'' 
biiuses are eotivertetl. as you wander alamt tli** *^f^ 
tiw horribly M)uaiut quait«r of Arwibo, where ib« 
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fMK>r nrv rrxtwdod in (h^ir pttlm ithju^kN as yon n*^r4>r 
Kaw Iht'in prowi1?<| bt*forf, nr thrtuiifh th»* iimist w.^t- 
t. rv.l h'ltK. tliHt cllujl toth*» hhle uf tliH Ittll fhiiriiviT- 
Vhii" "'— wjntirvver you lut^i thf it«fpl»< v<»u Wtui 
twoty|*ra, I tulcht M}' Cwo only. Tlirn- an? Km-ri of 
(Hiiv SftaiiiMli blwMj, natirtts of Spitin. nuiuie of thetu, 
tliat havL* not y«i n»tani«ij. uiid 1 h«-ir pure bltMKltMj <.!«- 
•critilatiU. Hoch aru nwwt at the prt>f mi'^toni of cwtatt's. 
thci lup^mhantx. th« mm of prnp«trty and pcadMan, IhoM* 
thnt inako tuicirey. Whilti tlwrit is tm rolor Una dnwii 
in chiirvh or iwhool, nor any Tifcible Ui th«> rftri*l««t ol»- 
•»rver. one I^<ari)M that ih^m tft •nelaJ lin»* ilrnwri 
Only whEt« people will he M<en at th« prliii i|HiJ micIiO 
fanetktuB. Otbvra art> not fnv|te«l nor M\|N<or>^| tn nt- 
Urad tb« rf*c(^iitiooB ^iVMi t»y Itich ofTleiikU rmil our 
tnici|M cmOMf CMily whi(« iieopli* were, liy tin writ ttfii law. 
1 to b« in Um* ulazA mi Sumluy aiul Wnln<*Mluy 
I tiM buid playpd ana, a» in a i*ort of 



v» tiM nmrriamibl* yofiDin^Uis in tlii^ir liand 



MNk mihmImI in 



betwwn rowm of mlnilnnff Awaiiw, 
whiti* nHfn. til*- t>e*<t tht^iii. bave beeo i 
th« United and ii|t«*k l^tiirllth. 

Bat ibe grtnt mtua uf IIh* people are of i 
mod itppMr to have rmclttHl. in tn« oounv of mom IbM 
ttmr cmlnrimi, a ntarlf flxed t vpn. Ooa amw vwry fev 
Vtaiek pmpln, and tbna numuy lata conivre. from 81; 
TlioiDM and AntiRWk «ho«ptak BneM«li- Thm M 
po«lblyadocenv«rToM ptCMSMMlolw panlndl- 
acMOfittwMaad. riMMMMttMdi. Btf&Awetkr 

ftlbittj atealffaft attHght^y ^<Br. TbaarMmto 
Uk ba taoM taolatt ttian naKroh ana mWh am ina«b whU« 
Mood an of thm Indian and aegn ooniblnml. Tb0v mr^ 
rather small in siatiira, thin and tltha. trvet, and ihv 
wom^D thaw a fln« wrim. Th«nt U non« of tbat 
oowed. orlaglos nanner which i»nm«ttiDe« ootfcee 
ainon; oar own Btooea. Tlk^y aiert in bodyaud 
mind, not lasy* and th« chtldreu art* qulek Ui tMirn. 
But th«re in not oue Mhoi_ilbotu«< on Iht* ii^Iand., Iho 
•chonlii are> iu the buuiwa when* Ibe tt^arbem liv^r, and 
for tiinH?- fonrtlw of the |MM>pU! uo ncIukiI pririloffM am 
provid«*4l. Of courwt, thry arc itcuoraot. Thryar* not 
vlclon», not iriVAn to drnnkfinnnM nor to rrini4Ui of vio- 
lence : they arfk Dimply untaoffht and bavi* nor r^lly 
leaniAl enoiifrit lo dlfioontt>nrnil with a lot wlorli we 
wotiM c«)l a»|ttrttaAl h^ll In a niat^ial iwradiM', Tliey 
t'.An "tilv Nr.irw >>ii 'Ii'-if ■a.i;.'**. and thflr fotM |- bana- 
:iiis [ III ''T li' 1 , 1 1 will tttlppJv lio rifb bJiMxI. 
It :•- n .'-r.^rhltT |'. il rh,-, iri.* ailJfUlIc a« Well »0 ijfno- 
raiit- Tlir'v Jive ;u ii fiiir /.rsrrt* <»f wicial tiM>rality. if 
w« eon pail lbo««f tiiiirT:t'*i who live tojrvfljrr aim) rt-ar 
th^ir larfcn farai'i*-* with no cburrb natH'tinn <,( unxr- 
rlair«*. for threo-foiirt h?* of t hp anioim bavi^ l(4'.-ii Iktwt 
with no ceremony Tlio iH'<^pW» dMp<>ratr]y nrnl i-ilh 
rpliirlou<i and int»*l.fr*ni*l pthirAtloiL Ain»*iic;<(i i lifi**- 
tiaiui iuu4t crlvv thftit IttiM, Th'-y nr.^ m.t hriir^-. tliny 
are not Uiferior naturally. Tir< ir . ! i m i i th 

white and oolur^. are flu* p<e*'iil". ""^ i • > i - ; ii n ( Hi 
gvnee and owurtny. Tb4<y cau uiAk>' ^<jud citixeuH 
narnpablk!.— The IoUt9(H-ndrut. 
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::t5; 

This Ik 
' Ii rif(lt'»«liw» of 
Ilu^ fM'iv>*iit 4.-lajwi, whieli tlirift.L'(i-i.ch^ tjiis litH-ti vari- 
on*ly attributed U> climatic uiilu'ttjc*^. to iiit^iiiiH-T- 
aiko*s to ndiainiMtratiru m«<tb(i<l\ to tht- t<irni<-r coiitli- 
tioti of twrritnile, to tbn lair or niriiuitiuai avhivw of 
land t«innr?. ptc Tbn lajit naiiiiHl raiuw nt^ir^iaJly, 
Mr. JVIrw ChlnkJi. wnaM bn »tiftlri4tnt to rxplnln a jjiMi* 
rral lack of wlX-rvJUint Industry tunoufc tbi> itnopfcp. 

Tb« land of tb« peasantry i4 not i^uenilly owrwid by 
tttciD individually. vin-M in certain diatricu of the 
Baltic proviiMsen, of Lillte KuMi«. and of I*uland. t>ul 
l« bfild by theiu in eoininunitim ur luir>. In wbicb each 
tai-(wvinf; inilividual ha» a »bare and fur tbe taxes of 
whleb n* In rvupoiuibUt. Tbe taxes due to the Ruvem- 
ment aro awwrn^d upon Dhi nunjb«r of "nouU" in the 
flaiilinoBttyt and npon tbp luunn ba*ii* iit allotted to it n 
eertalu quantity >•( Und. Thin bind in m>UI. not itlren, 
to tti« IDir, Mid payment tb^r^lor l> ma<l« by amnrtixa 
t ion from a e»rtato proportluu of tlte tUM. For tli«>« 
tjiie* the mir la beld atriMly and rigidly recpooalbh', 
bat it i> penuilted lo eullec* tlM* amount from the iiHli- 
Tidiwla of the oomuunity a« it maywo Qt— of eourn-, 
Wkllll Iff in mtliotiow. Ttio unr. tlnrifure. consli- 
MtM ■ Wmmuniljr having a v-<.ii>i.l.'riilj'i' .li-vree of 
Mit-glWVnuiMat. It alaetil Ita offloon) )>y |M>|.ri|ar vnto 
and racuUtas Iu ovn finandal aflikir*. i» irhn'h it in 
not mntnWnd by th* Imiwrial aownui.-iii m Ions a< it 
watianM lOBMto It* tall Iu Ntnru*. To «aiali " m>iiI " 
Ii idMM by ita* antliorMai at th» mlr aMftaln pro- 
piiirMM tt land at ihiw mptntit iorUw trit.. «ultivai>lt'. 
pMtwtKHMi aianhor taaadow. aeaofdliicto bl^ ability 
fevorft tb* laad pMidiiati*al» In tb* intemt <>f lux 
pMMlwUfc Tbo* a loan mim Eiai a bona la given ui«ra 
Em tiMB Im wIm Im* But, KbRy ana «bo Ina able- 
bodMdilUnii-aMiaOTdaaBhtan-iditwa MOW Mian 
MM 1MB who hM ao (o ImIp bha ia U» odlivatian, 

mT tha land duai aal pM I* lb* IndMdwa t Im Ii itiii- 
pl V rivan (ha Btaftaat (ir »«Mtiln tun. aad Um don- 
tlMi of that Mat variM im dMbnot nln ItaM oiM Jtut 
to ««it or 9rm taoM— Itooi tbiM la Ufa bdnctlM aMMt 
ua»*l— with a Ranaral tandcocy to iaeraaaa UM hafth 
of the pvrlnd, In tbia allotmiwt Iba iDdirldtml has no 
option. H« may arena hi* nm baforv tlii> IwanI of offl- 
eani of the latr ; bnt he inuAt, p<vfnreK luspnt to arwwnt 
tha allotiueut of land mailt* bliu. tovretber witb in<i 
»harea( taxee deTolvlUK thereon. In kreneral, it i« nnld 
that theNe apportia«m«ut«t are luaije in a bpirtt of 
e<|nltable fairneiu, but that iilmm du eiioC ia not i>ur- 
prt^ilnir. It fwnaiiunally bnp|>enB. for inxlance. that a 
(MMaant havinfr a mnntation for exiMtrtuiiM at (tome 
trade which brinii* liira ruittoin from the neiKhborinu 
tarxt. i>n~>prtetor« or front oth«r points ouitti«li! the IiiuiIn 
<if il.r ;'>.it]]uiaike, by rDeanti of which hi»itarn« nH>niH' in 
.1,-, :.., i/ «bat hts labor in the fleltlActtuUl rtroiliire, bati 
fiu-t. i.rii hiui an »?x-.>".^ive proportion of coiiiinnrtal 
Inn:! nil. I i-i .[,MMj 1 nt *iti' -i 

Wh. II. ti- i-i'i-rj.r ' iui ttve ditttnctit. and eepecially 
In the black aarUi bvit, tlie rBoit uo Iba part ol tUa 



iii'liviiluiil iv til ...vii/i' li.' iiiitrh laitil ILK pot^^ihlt', in th<^ 
ni'tttiF'rn aiitl other iin|irt>duciive dltttrli^ the peiuaiit 
irlw to ahirk IdaaonaMiBal lamwiltaMttta by i m w ol- 
iuic reaada* (my ba ihauld ba altailMd llM muifiaoBof 

land. 

Nol iitfriH|neiitly the peuNint tieek* eiuplnvmetil in 
the ettirw, either for the entire year or. wb^l itt »ti[| 
innre roiniunn. for th* winter mmttlbt nrilv. ThlK may 
hnpiM'n ttwinic tn on* or mora of »pverA^ ejittM-*. He 
may It*, iiefit by th* hvad of tJi* family to wtnett he tH>- 
Inn^'H to tiftrn iimoey to aaelrt in paying thtt j<nni KhAre 
of their eninmimal tase** his allottiient rtl land bt»lnir. 
If tb» al<w>iire M during til* aamineT watnn, o(teraU-a 
by the uther oMOlbMiar the faiaily. or be may, U|x>m 
Ilia own BocooiM, d«lM lo add a little to hi* InmBHi, or 
ereu. flndiiig Id* land IUI|ini8talile. he may abandon 
it3 cnltivatitm to »eeli a llTelihood in tbe eity ; bat 
whatever may be the eaiu*ol hia alteancafmrn th« adr, 
he done not eM-aiii- hi» rMjMntlblUty (or lh»tax««. Ftar, 
vbil* the ottnlral noverament permit* thv inlrtot^nllegt 
tiM lion* from the Indlvidtial, it alaoaaeitt* it In an <lo- 
llW liy iK<1>td||f tmek of hini, and by nHanihiK libn to 
Iba ntlr, la <we of hi* (allnn to naait hi> nhare. and 




tana an Iba hoiBir alMBiiiit may i 

Boant'i amrt and Nrtatat* UaaoMHi 

ladlTldoal* who MtakAnM tbMHdWM !■ IIm «llr 
may ake ba mm baak to IMr Mir bjr MfaulBiitMMva 
praaeaa. TbnaltaavaMvaalfaaiB an iniolaal and in- 
traetabla lanronl bnOBM at one* la parfaat anbaia- 
■ioii by the threat of Iniiarlinc lilia lo IIm pollnr and 
r*qnc«tin|c hiarettim lo hi* eoiarainD*. Tb render t>i-. 
ttible t ht» eijiitrol nf th* lodlvldnal reqnir** a very i-.. ■ > 
ful itviileiu of eiin>KlKtr*tln«. Tltn*. on taking up :« 
new habitation, every M>)nurn«r and Inhnbltant in a 
elty iniMt livduly Ineeribed in the hookit of Ihh |aihw 
rilalrlet, aiMl (or aaeh eorMlatralloo tlte prn|irieior u( 
ih« Immn» la bdd acaoaatul*^ Aa It not Iniimiiiently 



iui|ipiiia Hilt Iba 
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of the lutr lo wbieb he ba- 
il to bbn, 
ba la Ml pMnBttlad to *a> 



Fio. I. 

than hill baptlaiiial uuiui' mul ih it .if hi> fiither ami 
BiMUetintee IMtl even the iafter, the liiflleulty »*l keepiiit; 
Iraek of indlvlilual* can he liiiiteine<l. Ivan Ivanovlteh 
t.luhu. Kin of .lobul. of aiirh a iiilr, may be, aixl not In 
freqaeutly ia, tbe aole daaiicnatloo heean itire hlioself. 
and narliana, even, haean only ny that be ia John, non 

iifaioldiar. Batuiau " " 

lonitii In Inaerlhed oil hi* 
andwltlvont thi« doeam 
main In any city ; nor, Indiad, iiit 
atiy abidliiic |.)lfioe. 

It will lie H-eu. therefore, that tiM iBidlk h aloaaly 

iKiund lo the suil through the nwdUin •f lHiBrir. Ml 
furtber, Iba lair i» obli|^ to taka aara of klBh It aan. 
whUa ba la aUa to labor, font blm to par hll dWM of 
thalan*; bnt tf be baeeiae* ioaapaeitttM, It aoat at 
karp biia Itam •lanratkMt. 

' Iba mitJilt doe* not aland to the middle 
IB, Intt ia tha vaitue atnwi, and thia 
■ naall NmmdlnKM, beluain to bin 
ri bill tt» p wJiic tiv. JMdlKtona- 
wf bum tka *lllaiii and eww liti o( • 



cqui 
Tl 



looi;. Daimw aiMBwdr MifeaBa aavwBl at aoah atrigia, 
apportiooadwItliB trtfir to^«hi« ta andi BB 
lal ahara Of the baat aall «f Oie pooNM nO. 
rb* ineritabl* remH i* Ibal the lUBHh. raallBR that, 
at the end nf a period nomtor lea* brief, hi* alMnBMt 
will lM> Mibjwt to a rediatrihntion. hi whiith, if he baa 
iiiiproveil It by can>ful ealtlTation, ezpendins npon it 
time niiil iiiiiney with an eye to tb* (iitur*. tne greater 
tiart uf It a III probably be taken friHn him. pnta into 
IiIh land only hucIi etiltlvatlon iw will irive hiiti. fur tlto 
extitint; wti-uii, the beet returiiH, wltlKMit exiiending 
npiiii it capital ur ialpur of whieli he Is nut to eiijov the 
fnll Iruita. Hence iHt plowa but the tup uf hlit &oil, not 
only to Ka\-e lalmr, but that hU niuiiure luiiy be cuti- 
numetl by hi» own crop and not bv a future one. He 
ba^i nil Jiit'u-tiinent t<i the ttoil to which he heloiipi, hut 
whirl I til »'s not l*eloii(r tu hnti. and he i* <icvoi<l of tliat 
wif rvliaiit iiiiU'|ii*lnlenee whielt ehariieierlii»i« tlw ftRri 
cnUiiml rla-"!'" 'iI iitlii r nnin'rii .. It «i> ftdil to thi« 
th.- .tliwilule U1aliM:i v.iih «liii-h 111" Miujik reilncU 
every event i3f hfe, whetber of t^uoU or evil furtuiiv, we 



havt', il vtwmI I M-. iii, ;i ..nu^.iuatinn of ti>ll)l>eri)mt-nt 
-*l.il tuirruiiiMiliiifw w* .i raliMilut.-il lu h-Vrlup tlirllt li-ti».- 

llWi*. 

rt- uf Little KiK.iiM. till' HhIii.- pniviiiec'-, 
ii»l not 

ml I'l.i-i'ilul. hut 



Iti ihiitie itart- uf Lit 
alitl I'oliiiMl, wbi-n- tin 



>Mly in the (tegiNtttll m^T 

tuin'li ijmiler thrift ptTv- 

it i5 iKiw »ouie muiillit. nince the attention .>t tin' l-!m- 
p.*rur wa* liirt-etnl to tbe ontortnnate ei.n.lit .'.ii uf 
tlwniTit exiKtiiii; in many of the nffrirulturul .li-ir riK. 
Ajid tie hiLt. diretfted. not alone that iiwteriiil nul front 
hiK privy piiiwe be Itbvrally tixt«iiib>d. but that lull anil 
.•ihaii.llve reiiortu li|ion 'the entire eun.lttion uf iIh* 

(■eoMiai in tlwvarlDdii |i»rt« uf the empire l>e fnniielietl 
mil, witli a view tu di>ouvrrliii: the etart »t«1e o( 
alTaira, and, if puuihle. the true cauaea lo wliirh are lo 
he attrihatad ttie alle);e<l dieirr». with a view lo ibt 
aaiailoratinn.— United Ijlat** 



ESTIUATION <H' I'AI'.lin.N A.Mi iniiKOOBM 

ts vin..\Tii.K kkua.nh; i.ii,ii iii!<. 

By F. W. 8TRKATin<ll.l<, FI.C, anil I.KWli K\M>!«, 

It i« well known tliaC In the eatiiimtiuu of rarinn 
and hydragrii In liquid* that boll or va|iurixe al a low 
laimp*nlare, many practUml dilDeultira are met with. 
When the auliatjiDca ooutaioed iu a glaw bulb i* Biani|^ 
ulatml within th*eamlMalioa tube very great oanmnat 
he taken to prevent too rapid cipaleion «l tb* liquid 
from the hiiln, otherwise fauiire re»ulbi from liwomplele 
euinbuiaiuii and tui«kwaril ili/rii.lun. .Vuaiu, when tiiv 
fluleiL^nee i« nwtaiuetl In a fiii.tU m'mIc.I tubeoMbiKle 
II I- ^-oiiibuallou tube^ a gnml <leal uf e«|i*ri«m* ami 
' ii rityia required lu bnnlUuK lite endtof tbetoba 
.11.1 pneventinK Uiaa. 

iliivinir noeiuiion fverntly to uudertak* the arti* 
mation of lb* cooalilnenla of ttonie volalU* uigan h 
liquid*, we have dariaed tb* follawins lilU* appaiataa, 
which, we believe; will Kiaetly ainiMify opanitlaM of 
th* kind tieiv iiiidif i MiMi n rt laB. lil ww iii to fig. 
1 win. w« hope, raodir tba aa ml iBa t l BM at Um iwaiBr 
tai«tM««U 

It aoBiMa o( a UMdetatahr lana tanl-talic, pMlltriihr 
* from Ihiek irlawi tMbfii« ailMl wMl B liiaBMiloae 

frr pierced with three bote*. fhTMMh aM of 
» l;^u•^ Itilte |iiL-M-<> : this la <i«wa«aHiii With the 
uxygvai supply, and jmvt di|a» i 




mi 



•■■ifM.- i-.it-roiiry pliu<fd in tlii' I'lltf Aii'itli-T 
tiitH^ r«(lina-s-rj<^ 1 hi' iipjictrailis m-iiu t hi- rtist --l i •n i ri I .c 
TlM'thtrtl holi .•arru'* ritfUtK^nHj Im'hi i.\. r i.f 'I ii ri 
►hI «i oiit« t-nd. 'I'h** irta)M< hkI may N- iiiAii- r > --litl'' in 

a VCla-x IiiIm-. ^ll!•|M.rIt■^t :»"i'f lf!!*i|M .TirTi-ht h\ .\ \>U i'v i.( 
Wril Lillilit; cHi'ij-r-ti-Mi-i- l iliili^'. il- -liiMMi ri l:i- ^k«'trh. 

Tlit* iitt'dit"! nf n - ill J' '.li>- .AVI'^riil II-. n-pi in-, lilt li' i.r 
no (^ipkaijiiiiun, Tlu- Riii-tauef, i''Juti.iinMl u> a M-Jth'd 
tliin k\iuu liulh, is plaovMl in tht> ti>i*c tnlK>, tlif »>litppi'r 
jn»prt4>d, and thi> apiuiratiiK oontxHaa'd to th<^ itonilnu 
tion tiil!v> Kvcrytliintf kK-uiir in ftni -r rli*" (iiIm* 
Im bn^Ui I. Ii> [irpwinif down tit- ni-l tml tit '.;i|«tr 
slowly l cur. fidly *'ip* lli*il l.\ rt;i* .-i.ri. ni -if jut .ir 
Oiyirt-n. 'rnwiuM rhp fSNl of rl.." i.|.^i;,-i u. n,... jii.parii- 
tUH may he >iii r-i iini. ;! ..ii:! h-ii ■rt.tti r i 'ini^iiii.-.! in ii 
beiikHr. It -till K... t. n ;tt i.y ipfuri-. * f tlir ■i-t-rniry 
traj.', ?h(?i>' il \in\>- nr ii-^ i' --i !i- ii v .if t Mtp-T ..f ?ht- 
Mil'-liim r n iTn-tnt; 1 tii k w iini. iiiil. :f tin- .■iirpii( ,i^r 
r:iri-fli.l>- r'.-L'iliiilf.l. ■.■'■Iiil'l-tc ■ ^Mll I -rit: ;■ i u Tf^uilr', 
pntvidi-*!. nf CLturw. Uht*? m a jiiwkI lountli ijI t>ifp|wr 
ovidfY in thii ponihti^tion miIh>. 

In i-Mm>» whi^ri*. owma to thi' nAtim> of tlii> vn|Mir. tlii* 
cw>iit«*boiH: tUilnft> iiiH> h*> jiitjM-kMit. w»- pn>p«i»' th»» 
folloM'iiitr luiihtlratltin •'.>**>*' Fit: -i; *t i-nn^i-ii.. n- ^%il| 
Iw ytfii. in situply invtrt iiik' tlit< ti'xf lidic uii>l tH-mlirti; 
the air nupply tub*? ovi^r on itM'lf, p>o tluit thi- 1- ml of 
til* tub» difu'uudfr tli^ iMirface of flii* iiifrctir> whirb 
eov4)r« th» c«»inti*hnnr stopper. 

Of coiir>4) a lUi^iri! I'Luliorato apporatiu tulsht bi* omi- 
8truct<Ml by fiiNintit thp mtramMi and exit taljcn into ili» 
wiMt of tlH' t<-»l-tul«w^ 

W« append lb« fullowlnit rftitiltn obtaliw>i1 witll file 
apparatus in tbe cOiubuBtion of pvtrul«<uiu vibcr: 



r^ftDii. 



llfilrafNi. 



T9MI. 



I. pwcnt t»'44 pvomt Wm pwcrat 

\Vm focntthat wf> hff aiMihIo tn pablMi fbrtlifrf»> 
aiiiinlorCaoAtHy. *>»f ^*>rk haa b«Mi4ntmnpl«d. 

W<* >>Rnture. tiowwi^^. to Huhinii lh» foHNiiiliV> iaaMu- 
pli>tt> nit it i<. liH^ptDir II iitjty b* Mtlllelandr iqtpmlliigi 
and Miihr^i'^nvc In iothu'c of iwni la aapHimaiiftwIUi OOP 
aplMtratiu.— Cbeuiiual ^ewa. 
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SCIENTIFIC AMKRK AN SUPPLKMKNT, Na 



Ai»WL 22, 189ft. 



AUTOMATIC INTKKUniTKK lII'oN HUlll 
TKNShiN CiKflUTS. 

Illiiil tfiiviuii Hcul nitrruatiikK eurrrDl tlutnbututns 

Uh> iiktrtriiitfthuia uf truiisfuriiirni. whirti. iii lutwl c-whii, 
ar«> placet] m thi> nubx^hU'r'ji Iioum*. Tbv liifli l«^iu>lun 

fMniMT. Tl»e apimraiUA in pUred Mnil«r lock aii<i kry, 
and till* dialriliuliritf wiupaiiv aloii** lui» charff** t>t l(. 
A low truRioM UistribiittikK ctrcull eiiteht tbe uootipHsi 
IKtrticm n( ibe 1m>i]|h>, uiid tt><? Mit>nvrib«fr in llnrrc-fore 
HhieMiMl A^aiiut tin* vanuuv iucuuvcuMucxiia tlial uiii^ht 
nti»*nil tho iiM> of hitfli tviLftjnii. Hut if, for n luuiucut. 
wi* I'lunkliii* th» int«r««i« uf tUt dislributuig' «iiu(hmiv, 
we ftluill Net* iluit the trafi»f<irnu*r» wtll t>e niuiitantiy 
fniiuert«*il with tli4< |>rliiiAry cJmilt r«»niii>K tmm tho 
work^ am) that tliey will alwa)** lie iitiir^iiiiiliiir a ver- 
Itiiii aiiKMiiii of pitwer 4<veii when fille, aitil during the 
tlii) a certaltt aiuiiuiit (>f t-nl^^|jO'. Th« ft|rurei< may b« 
rf*ehl« ill hiMullatiou^ of liKhtiuf?. Imt th^y will be eii- 
lirrly iitlirrwiM! with rltx-tnc t*li*vaton. which ratisuiiip 
frucu two t<»Chri!e> Immi* powrr. and with pln-trir motors 
iMwi (or dilTiTrnt pur[Htitf-j< mid th**|MJWi>r c*iiiftumff^l bv 
which will \>c Kcarrely Iam than that juwt ii>entionMi. 
Tli«r« i* chivi>fon» (CiVkI r^'iu'Mi for taklnic Into mii«i- 
lUration tlwi fixppii*^ thiiti prthliicnl. Hre at4e to 

HhtMrnr<» thU NUhjtx*! bv Mimit* nmirvv thnl have IWH<ti 
kimlly fiiniwJked u* by 5l LniiicUde. eiiiriiieer in chief 
of tlh* mvUtr o>f th<> left Itaiik uf (Ite .SeiDc at IWid^ An 
pl«vatur Iraut^onuer ooiMUiuea (»ik an averajr**. w1m>ii 
idle. 310 watl-lMHin tMf-r h<Kir. If it oprratc* but one 
lH>ur a dav, (here will Iw ait idlo |writNl of twenty thrre 
iMMirm. The ooii»uniption, nt thi> i»ml of thr dny, will 
thrrvfom tiave htnm St x i!li> - -l.liiflU wait-lMMira. In 
rfH'koninK thi* nnt oiMt {ai'tuai t>V|wii6i*« ak>ne tnclml'^l) 
ntilViof a fraikr per hcvtownCt Inmr. we find, after 
twenty-four hmirt, an eX|wUM* hi purv Iom of O INM of a 



which •lUim tlweztmiiity of a rtuU K, iuovabt« around 
an axtH and rtitnl at V tn aimtlier rvMi. 

The pieoH* that n«>llecttv#<ly j^rve to eMtaUlbb the 
ouulactt) eiiier a k1>U0 i*>jura>nhiK <'^tur oil, iu which 
breaks are ubtaiued without ^pflrk(i. 

At ttie up|»er |Nirt of (he apparatus, at D. tttere is a 
rod. which i« uiorable around a cvnlral |K>iut and ear- 
ri» an electrmnaKuet, (/. at one of ,its extri'iniHes. Its 
otlHfr uitreiuity is coimi>cted with thii pim<, K,i*{ whirh 
W4t haTi> already spokc-n. At A aiui /f itre two o1h4>r 
4>l4H'tr(»mafcnt«t« which, as well a* C. nrv ttuptd'^l '^y 
IocaI tMCti>ne«. The electn*. f. ttlwa>H tirewrve* it* 
pokf, btit the eleetroK A and B. change their eitrrtue 
|Kjle acxwr^liUK to the dtreetion of the rurrrnt ft«iit fmtii 
the exterior. At the starting <>r »tnpplit|; iMunts of the 
elevator tliere are. io faet, ooiuiuutatont thai eitlMtr do 
or do not send the currsni of th» local liaiterii^ Into 
the circoiU of the elpdnHna^nets. 

It is now rery eiwy m iinderi»tantl the rii|kc-ralioii <rf 
(he apparatn*. Fis 1 shows the interrupter o(ieti mid 
the ivniiiary cirruil rui olT. it. at any [ir»itit what- 
ever, we el<HH* a miniuutalor in order to senil the 
current into the ele«tn\ il. so as (o fomi a piih> of a 
charaeter ctJtitrary to thai which i( |mi«si.>«m<s, ihr r\txt- 
(ro. will \tv attracts] to the eloctm. A. The puwes. 
/>and JST. will be set in motion and the metiillif pii>c«> 
will fall aiMl bear against tlMt strips of cnppitr anil enrt^r 
(he two uieroury caps* and ti>i> primary «trv^uir- will be 
cloMsl. 

We can. in th* saiiM* way. vrry easily iMTfonn thn 
contrary op^ratkwt for openiine the hifermnler Hy 
iiHians of the <tf»imutitat4»ni already mentionttl, wr send 
thn current from the local buttery into tlteelvctro- 
nia4r>>**t, B. when tliere will be iiiinieilialely fonurnl a 
p«4e of a c«Mitrar>' character which will attract C. The 
rod that MuptNjru this latter pole will tM> immeiliatelv 
M>t in luutiuu antl carry along with it the pointed rrMl, 
J£, and the Latter in tarn will raise the pi«<v that eta- 



toon |ie«ull«rity— lliey dhl not uudemtauii perf»fUt 
Ik>w (41 make um- of tlH>ir theoretical kuuwkHic*. XhL 
de|>eiidml itarily uu the fact thai this kiiitelMUi, 
■uutheuialicB forinstanee. wju a furiual v^vret cult u<i 
(hat the n«)UirtMueiit <»f it was allowed to aanisll |,Qy 
her of iiiituiiett only, whihi the oouiuion. prmrf^t tiun 
wii» iiiily instructed in it m» far as was deexu^l prvtwr 
by the hi|;h pri4-».ts of its uiy*teri«« or so far as ii 
cicarly under^iiNMl by thein, 

"TImr tit** HiUiyloiiian*. Hlndou**. aud ««Ci»«iafly tht 
titcypliiiiiK. Iia» made icrttat pru«rrvM in t^^mtHrr, )■ 
n<it Io tt*r doul'teil. Ha% thi» progreia waa ths tnvK 
|Ki««<^siou of the higl>ei>l ca»tes. who hoil kepc ihrtu- 
M-lvtrs more or Irxs apart from ordinary |»eo|4r, 
the »iM>nniiUs dilTerence between iImi utale of ftotbc. 
niaticfc as revenleil in tlie grvtat priestly and myil titi> 
and as sttown tn MHue s|i^liiieik« of Ibo iMgp o( 
etmiiiinn life and In minnierce. 

"In his \MM*k on the irreat pyramid Piaui Smiib 
has written much that has been Jastly criiteiafd, aal 
his iiuiul>er« and ditiienvions savor <n the uitnimv» 
teri<Hi». till the other hatwl, his book lias doas i«ck 
giKMl service in the way of eiart iDeasureti>eut thai it 
iiiav Im' <|Uo1*»i| as an nullM>rity. Hi>n>. for inttaz<t>. mn 
And the lace that the sarenphagtu of Khiifu is in tnUK 
ooiitents. meju>iire<d o<t the nutMide, *'iactlT twtcv «» 
large a* it» inner niiane. a caw that ^h■■«s that ta tb* 
ratHMml inei|i4HU nf the KiryptiaiiH. whk'h thry iMcf- 
IHirntrd ill tlieir large building*, a way of solvlag tlw 
problem of the duplication of (he cube had oiraaiy 
been diseorereU. 

" How was it. now, with the <Ni<tninon technloal sjbl 
mechanical cnlculatiocu T In the Khiitd papyrus. trsti»- 
Utitl by Kisfnlohr 1l«iti[Mic, 1H7T). wf> hav^ aeollnftKa 
of itrai'iiiral i-xainples— the ancient Kd(yiitinipt seeiu Mt 
to iiave made tlnMiretlcal deiluctioiis fr«>iit thaw. It 
the»«> exauifdes of the pre*M*iit tUy find an nidorto- 
iiate clnuwiM««». For luktauoe, If one wishes, aecbrd- 





Kio I.-UKTAILKO VIKW OF THE 
AUTOUATK: INTKRRirPTEH. 



PlO. 1— INTERNAL VIEW OP A roMI'AKTMKM* <'oM'AlM.N(* 
A TRAN8FORMKR A>0 I.NTEKKL'I'TKR 



fran« per eleraUir or iiiotor, and, at tin* end of th« yc>ftr, 
A total ItMM of StiTt fritnco. 

It wiiiili) heni^* Im* of Interest to find an apparKtua 
that would iieriiiii of Mippreft^lng the trMtinforiuer when 
tlw eh'*'at4>r or M»'»b>r wa*t no( running, and of re et-tab- 
llshin>; It when llieoMitrary waslhecHW. ItwoAwith 
s<ich an obje^'l in vlfW tbat llie <*un)[MMniie Frnnvalse 
d'Aptuireilla;re Kieetrii|ue eon»tructe<] tlie apparatus 
whii'li wr are about Io examine. The aatnnuitic inter- 
rapter of which it is a <]ue»tion is tdibcml xi\Km the pri- 
mary eimiit of the tnui'fivnier. It is cIomhI while the 
elevator ts ascwnding unit 4ipenM'l while it is cnniing 
down. 8n. too, It is cloMeil when a motor liegfns to mn 
an«l niten when It hto|M. TheHe o|>erarions are per- 
ft»rtiH>i| atitomatl<uilly thnmgh (he lutermediutd of a 
loeat electrM cirvtilt coutrolled by the elevator or t lie 
inor<»r itnelf. 

The inlerrupter. pr(»perly so called, is formed nf a 
Mil Vfr plated e4»p|ier hmI, of which the two extremities 
are bent b.v*k. as shown in Fig. 1, This md Is carried 
by a movable irisuli«ting pi4M<e which, in the flgiire. Is 
seen rai^l. H«>nrath ttiec** Is n block of insulating 
iuat4T(Al, which u pmvidetl wtrli tennMiaU to (lie right 
and Mt. Uikhi the temitnal to the left, in front. Is 
llxed aMnall strip of silver idattt] rx»p[>er. and U|Kin the 
o(h*-r leniilnal. in the rear, then* in nieil n »ifuilar strip. 
With tlilh la^t tiatiiett terminal there i« connected a ca- 
ble of the primary cimiit. which, to the left, traventi^ 
an ebonite tube. 4/. T<i the right of the t-mall base 
tliere i^i another terminal in frvHit of winch there is a 
small eup. A*, niled with mercury. With thiN tenninal 
is e^inneeted another cable tluit iiuikcs its exit from the 
Inhe. //. When the bi»nt stiver iilated oopiier roil de- 
sci-nds, it liears a|>oii the two nirl|ift alcove meriltoueil, 
wh)h% at the saiiM* time, the two rxtreniUleM enter tlie 
luereury eiips. The junction of tlie two cablev la thtut 
aosured throuf^ the contact of the strips aiid through 
(he nien>iiry. 

TIm stationary pliw ar«nind which the axis cann ing 
liiv tttwhillic ivd if iiii>vHblc u |>ruvidetl wjtb a ^uide in 



ries the inetallie port. Th« ftmall miU will be drawn 
from the nwrenry at F. a •park will leap in the castor 

olU and the cjrcait will airaln lie npemnl. 

Fig, a shows the inmallatioii of theautniiMtic inter- 
mpter upon the primary circuit ol a tranf-fornier in a 
poiniwutntent arrangc<l e»i>ecittlly U*T the piir|t«s.e In a 
cellar, and opon the system of the sector of the left 
bank of the Heine at Parla At A may be seen the ex- 
terior cable, which, at fl. enters the circuit brenkent itf 
the cuuifwuv. A wire makes its exit at the lefc and 
traveraes the interrtipler, placed against the wall, 
through which it pauMies in order to join the second 
wire upon the primary circuit of the tran^foruier. I). 
The wir««s of the seooimary circuit make their exit in 
front and run upward in onJer to Mipply the Iuhim-. 

This Mutomatic interrupter I* rmpioy«Hl in nnirn'roiis 
insiallatlonii In the sector of the left luinkof the Seine, 
as Weil OH III the neci^^r of the t'hamtM Kly»4V<x Vt* to 
the present It has given very excellent result*, and thera 
is every rea>oii to believe that it will render genuine 
service* in the dlatributlon of electric energy thrtmgh 
transfortueni. 

For the above particulara and the acoom[muyia)r 
illustratiuaa we orti indebted to La Nature; 



ARITHMKTIC AMtiNd THE ANCIKNT 
EGYPTIANS. 

Thk niiglity engineering works of the anelent Ktfyr*- 
tmns make iim think of them as ex|>ert iimthematl'-i.tnA. 
We are f>urprU*^l. therefore, when the nu'thodK »et 
forth in t)»eir recently (ran*>laled maniiHcritits make 
tliem out rather rluiusy at arlltiinetlral cnlciilatii>n. 
Thie la exptaiiiett by a contributor to |>er St»*|n der 
Weisen (which i» Irainlated by The Literary l>ig^-tl 
by (he fact that the nobilitv and the prie^ttuKM) kritt 
their knowlnlge s4K:n't. We translate below what he 
has to say on tlie subject : 

*'Alu>o»t Ali nocjfJit c-ivijued pnoplna had this qow 



iug to the mrtlMxls of this papyrus. U> find o«( hot 
many tiriiiea 7 is nMitaineil in ti, ha uiuai use tha fol- 
lowing table fif factors of 7 : 
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1< 


113, vie 



"Those numbers are markc<l with daahea wtmscROta 

on the right is 77, and the sum nf the curretpnodini; 
nuiiibeni <rti the left is the iiiiswer. The ancient Rg?^ 
lian ciileulal(»r»> se«-m to luive used entirely laultipi* 
and siibmuliiides of '2. Thuv to divide U Uf B Ui* 
fiillowinfp labia of focloni wa* u»e<l : 
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" An 18 f S + I «= l». ihi- quotlml mmifii te- 

conllnitlr i + !^ + »i. <>r 1\. 

** Fmrimii. with miiiwT«1t»p« irrviitfr than iinttj"*'^" 
nol to Uiiv,' Imi'ii rmployinl. It may Ih- lm»jri"*<f 
IhHl Hii 1 In ih- nuim-rBtor nf nii Bliffliral'' «iu«i»'« 
iiiiiclit ilfiVH u |to|MtlAr Kiiypiiftn cjilcuia(<,r !« «lp*r*"- 
For ihr nilntloii of mi-h' » niiuplp M|o««lon Ito o«n» 

1 + — - SI, ilir Eeytiliaii would h»T» to eoonilt no \b* 

ihali flri» tnlilr* of fibrtnn: 

■■ \Vh«ii»T<T • fruction orrnnwl m\\cw» aomtnSaf 
wap jrw-iitiT timn nniljr. it wa« uplil into ft *uni 
liim« nil "f uhli-h hurt unitv u nnnicrator, Tlil« m*"™ 
to liavp « eWiw coniiPCtioh with tlie arrangfiii"'' " 
Egyptian luuuuKt. The writor h«» an B#ri>»»»» 
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iBMiiiur* wKti lU cllvliihifM Itil4> royal and oonuoou 
pariA— into frt*(. tifiiiiii», aiiit iiicbm. It in iiolewurthy 
ibiit ihf ih<«(HmI inch in HubilivHlml into two |Nirt». the 
ttiini into tbrve, rtc, uid Ihi* Mixtcvntb into •ixtnxa 
[mrt4. ^vldrfilly witb iio otbrr object tluiii U* br nbli> 
Ut wrttp down ti tu«*iunr<>Dfct!nt dirrctty in n Rmm t*( 
fracfi'tnii b&vini: unity lu nuiufl-rnt<»r. 

"Still tf*«« tbnn tbn uMtthndii of Kicyiitinti iiinni^rul 
arilhiuellc do tbtiir iDi^iirt>ini>^nt)i nf kiirfuctu. corn*- 
upond to oiin : hdrw vi* iiM>i*t witb «i*tiiAl frr«»r. Tli* 
lHfc*e of alt (>(tcb uwMiMireiiiiHit with tb»* Kiryt^ilui wt%» 
the rretauK'**. wI^kim* atth bi> eorr*M.'(ly tpikvv tui Ibv pru- 
duct of iwu adJ«o»iit *ldm. >ow It in t*ilbtrr iiilvn 
ttooiil disTiffnirxl or mi liMJounrlvnbly blitid fulluwiu); of 
tnwiituifuil m«lliod not lu tukr (be tn>ubli* to *M!tH^iii 
aiid tur tb« altitude of a )>iLrBUeU»f:riiui wlini tu anKlcM 
ar** not rijcbt aji^lns ; but in thin cwtff aImi t]w iirrji wax 
Giil(*tdnt#Hl by aiultlplyin^c Ad>»c<>nt «id». Nuturally 
lUo* nilKtakii wiui rp[Mi)itt<d in thi* cAlriilAttou uf trt- 
iuiirlt«* alM) : NO it cnmf about lliAt tbt* artnt of an 
iwHwIc* lTlanitlt» wan found by takiut; balf (lit* pruduvt 
of tlif* )muw by on« sMi-. . . . The tiietliud by which 
tbf t^o'ptlau* lUfasured the area of a circle ia very in- 
temtiutc . th4*y did this witliout rrference to tlH! ratto 
<if tJie diauieler tu tlir rirruiuf^rrDcr. If t hn diaiuel<ir 
wt-re 14 feet, fur injiCAikiN*, tbr KtcyptiAit* iinbtrnrtMi it* 
niatb part, luultiphml thf nnnnhuifr by it^df. and 
thii» ubiaiued [in thin A«M>) 'iVS. W«« ffckon <^>rivi'«ly 
9 X X 3 14 -f [th4t M^intro of th« raillUM iuulti|ill*Hl t»y 
tt)»niti»of mmitufi>ri>iio*« to tltaiiietcrl, which viiimliii 
•iS4'M -4 . M3 th» l>^yptiAit «rror tii ihl» ca»e aiuouuted 
to 1-M. 

"Hn iua<Th fi>r ikQiueftcal rtvkuniiii; a5 it wils needtnl 
ia (to* «il*in of •vvrytUy lUe. Aa fur tlie knowtedc»- of 



art* in tarn actualiMl by a han<lwh«*el Miltably mounted 
at tlip breech oS t\w tftiii. 

To open the brr«H.*b the baiMlwheel In n>tnI«Ml, nnd 
thuN, by ineanN of the wurmwiieel. the actualintr pinii>Q 
raMM*ii thi* intennr>diiite quH4lrant aiitl erauk to liirn, 
thu* roialtnfc tbr brMM?h pUij; until it becoineii uii' 
l<»cki»fl. liy r(»iktinue<.l luminf? of the handwbrri, tite 
carH**r vltli th<t bnM*i>h plui;^ i* Kwuntc out dear of tlut 
briH^h of thi* f[iiu. The ordinary retainiuff catch in 
4*nipliiyml for hotiltnicthi* pluj? in iMMitlmi wh^n out of 
thn iruii. Th** iip|HMiite ATtion tukiHi plaro on rln«|nic 
ihe brfwh. Tli*- tenu k» Mrraiiir***! for flrlnjf by t*lMMrlo 
or |»en-U(t^ion tiitwv. Hi>d it* art Ion U ttliullHr to tlHtt of 
Ihe 6 inch uuick flritiir Ktui. A cam In th# crank, act- 
iuK u|Kin the lirintc irenr t*iide duriuir the Ur»t tuniini; 
of the handwlHtd. whrii utdui'king lUe brrech. luakew 
the f^iti ulNtohitt'ly »afr bWore the breech -plug^ com- 
ini*iic4!i to uuKcrcw. nnd by the coutinue<.l inoreiueut uf 
thft «^tik cant, thi^ empty tub«i or primer in antotuati 
ciilly ejuctiHt. \Vt* iire ind«<bt«il to Ka|ciD««riii|{ for tho 
en^ravintpK and article. 



ny Sir Maiu!I> HAMrKI. 
TUK MlbjMl of liquid fnel. althotifcli now oorolng Id 
to irrettt proiDloenc« In Knstand, t* by no UMuinii a 
novel one. Ruutaii petridt>iuii haR twH^n In iim« for 
thi» purptM, both in KnAxla Hr>d Aiu«>rloa, for vi*ry 
many yean. ItH advaiiiai:*^ coiu|Mir^l with rtial. are 
well known and apprecittle^l. and tin* hoIi* ol>*>iArt«« to 
iU uuivrntal adoption hmi been Itiut the nupidy ban 
been tDnufDcient iiitlierlo to warrant arranfteiueiit^ bv- 
ing luaUe. exorpt iu RuaaLa iUelf, fur iia Uml 




NKW BRKErH MECHANISM FOR VIUKER3' IS-INCH «UX. 



RvoattricjU ooniitrucciou. the future nwy yi>t mrnal to 
«i maeh of that windoru wbhih ouch ImI ItH ptiHMWMirw 
1o an unjust pride, to uiyitery-ttkontCV'ritii;. ami nn to 
formal «|iohtit ion of the intellectual pro(K*rty ol tiian- 
kind, by which true koowl«U9>e can never b« ob- 
Uinml.'" 



NRW BREECH MECHANISM FOR VinKRRS' 
la-INCH tJUN. 

Wr Illiuitrat4> hftmwith the ikew breecli tneehaiiUiii 
Aftb* I'J inch brM^h-loa'lini; i;un dr^iKOwl and tuanu- 
fartartNl bv Mi'nt>ni. VickiTA. Sona Ic Maxim. Lliuite^l. 
and now aiio(»U>d al^i aM th** MtAndard wi'A|xm by the 
Wocilwlch authuritii** Tlw m<*rhajtl«in i* »o nrranf:ed 
that by turning: tli« han<lwheel the brpvch plutc i» flr>t 
rot«t*Hl and aulocked and tUfH Hwntitf out of the 
brwh of the gun. The unlocklnic the br**»ch ping 
i* i>(tected by menn-i of whiit »» coninuHily known an a 
tti^)*! join C the loHfcer arm orlhikof whkb tMi* nn4> 
ttMl fitted on a pin oti the face of the brerch phie, and 
tb» udier end (* fltt«d by a pivot joint ti> the ^)H>rter 
ariH i>r crank nioiintwl in a rrc*-*!! in tb»- trurrier on a 
plTni jmrallol with theaxii of the (.nin. both tlie link 
and iho rnuik (hu«> workinn in a plaikc (mrallel to t)»c 
i%r<f of tike Itreech Round th« boiw of the crank are 
fcirnifd "ik»w near " teeth, «ntra<nnfir into »innlar teeth 
InruieiJ |iiirtly nmnd the Ijo** of liii it)t4'rniniliate quad- 
rant pinion, which ix al»u iuounte<l In thp carrier, hut 
e<i ai-^rtlcal plvnt. Tht> intenncstiate quadrunt pinion 
baa alRo fornunl jkartly round the Uhm* oritinary kpur 
WvCh. which enfpiK** v-ith Nitnihir teetli on an actnattnir 
4«adrAul pinion tiled on the hintre bolt of the carrii^r. 
Tlwhhitre bidi, togwrbpr with the iicluatintc pinhrti, In 
Itvglrcd by iueati« of a worm ami a wonuwhrel, whleb 



In a paper of f hb* kind. U oan hardly tt« Inappropri- 
ate to t<Mich fora luuiuvot upon th«iMitur(>of |wct^di>tMit. 
No rxpcru have yet been abl# to define how |M<rrrileum 
Id nr hiiK lM*en pnxluced. whether it In reciii-erHte*! by 
naturt a* it in drawn off. or whether, aa would ap|»««r 
fpo«n ei|»4>ri»ni'e obtained in tlw* IVniuylvjttila neldfi, 
and In a r«4rion verr far from thiH, namely, the Jadk;- 
kat territory, tlw yWhl deiTrflaMw. and ceu*e» entirely 
after u time. Where expertM divaKrec. It will be tul> 
mitted that it in moot dimrult for an ordinan,* hiyman 
to exprcMH ail opinion thnt cArriM any w*iftht, and, un- 
til much irreater exiM-rleiu** ha»i b«in obtained, thomt 
who handle petmleutu must rewlirn them»elvfn to th* 
fact that territories differ almMt as much a* fndlviduato 
do: and that while on ehjum it In uuduubtenl that the 
yt4>hl (MMWw after a time, on otliem it wouM aliJio*tl up- 
(lear that natum recufK^ratc*, and welU which have u(>- 
{taretitly l>«^n ^xhaURtMl, have yieldcil their treaKum 
of oila^in At leaMt. thin ha* oewn the experience to 
MMDc of the RiimiHii territonen. 

Again, oil woidd aiH»e«r to ttt> found In layer*, nnich 
below one another, the forte and llw pn»*«uri» <if (ran in 
creaxiog with the de^ith ntlnlneil by t>i>rliitf. and it \* 
no uncommon thini? in pullitifr down an oil well U* 
throUi:ti *tr*tn which iuit:ht have yielded a fair flow of 
i^iil. to cjiMA them off. and ut mmuc huiidredH of feet 
dee|»er, to hit upon a How which has »|M>uted 5(> tf» 00 
feet above the ■{•''rrtckii, and in spite of all atteuiota to 
can the fountain, a vaitt e«cAikc of oil luu taken place. 

Tlie surface Imlifatlonft of the eiiatenee of oil in a 
given trrrilory are hy no iitMinii uniform. In the fields 
ol liako, iM>lliing but arid 8and in tobir M>en. In Pciin- 
•ylvania the oil flehla are anionic tin* richest pasture 



laiHl. whfie In Horn«» thick Jungle haa had lo be cleared 
beforv* boring couhl be eomuieucni. The two picturen 
ftbowii ilhutriitea well at Haku and one in Ktiroeo. 
TIh* former shoWH a afioutiiig well, and is an apt 
illuMtratUMi uf the iinlance I have citetl. 

Tlie subject i» such a lurg** one. that I find I iniis>t 
ikot dwell at too great a leiigili u|khi the iirellminary 
stager of furuuitM>n and pruiluction, yet, hail tlH<M« fHcls 
not h^ten very recently brought to mv notice. 1 ••lioubl 
not hmvm ffllt either justifl«<d or abtn to pre|mrv the 
(Wiper which it in now my privilegi* to read. 

The IneltleniAtluit I have Jintt narriit*^! biiVe actually 
ociMirrwl ill the oil tteldn w'hlrh the "Shell ** TmiiHiMirl 
and Trading t.'oiujiaoy. Limited, are developing In 
Honicn. Il woM luteiiddl. «heu the exp]orAti<Mi of 
these fields (situated in the Sullanale of Kotei, aii<l uu- 
cler the jurimlictioii of the Dutch goveninieut) wa» uii 
dertakeii. to exptom for oil, which, luid it pnivedof a 
Hliullnr def^riptiuh to that found in Nuinatra, woiih) 
have been -|H*clnlly a(hi|iied for Uhiininatlnu puriMititea. 
and 1 mu*^T, therefore, frankly Hiate that the ditwovery 
of iMjuid fuel In theeiionuou-' qimniitieHin which il liti* 
beeu found in thew; Heidi* was the reMilt ratlH*r of 
chance than of bkilL The very hr»l well lK>red > ielded 
a Mupply of oil of a character which showed thai, with 
very little treating, it won an ideal fuel. Hut the luere 
procluctiou of oil is aliuiwt Its least value anil least in- 
termtiug state. Markets have to Iw found, atid in thin 
nasA almost hail to be crrutoil, bccaiu* it is a widl- 
known axlotn in basinesa thnt " Nothing selU itself." 
Mid Ihe insta-uec i» well authoiittcattHl of a man who 
won a wager, undertaking to sl«iid at tlie corner of 
Loudim Hridge and ofTer aovereUrUH fur pennie« with- 
out findiuiT takers for them. Ho it is with every com- 
tuodity which Is lirst brought into ujie. Prejudicea have 
tu be uviYLHJiue, the ineanaof using (reasure.« have to Ih^ 
shown and proved, and in such on article as licpiid 
fuel, not only has trans(K>rt uot to b** pp)»vid4i), but 
special arrangements for storage have to di> tuaile, am) 
It was abo obvious that, if praciieal suotfsisa wju lo 1m» 
obtnined. liquid fuel wouUt have Ut hit M>ld at a prii>e 
which would enable It to roiitt>ete with ooaI, Ab initio 
|hlssh«Hild tie eaxy. when (lie co^t of Ubor in tnloing 
foroiMtl l4 taken into Mccount, togflber with lt>> irHOi*- 
port fniin the HeldM where it lo found to a place of tihi|»* 
tueiil. and uIhm Die great ro»t ini-urreU in pUcing U on 
boaril and diitcharging il. and the s|>ace ixvupied by it 
in the h<dd of m ship (this beini; about 45 feet lo a Ion 
of 20 cwt. I. and little as this i» known aiul rrolited. the 
danger of traiisiH>r1 arising from the hichly inflammable 
gnam contninetl in KiLslern cojkls. renilcm Qrca in holds 
and bunkem far mniv numerous than the public ana at 
all aware of. 

It If. of course, tinpn«iilbl« to transport oil In bulk In 
Rt««ineff* built for ordlnar>' merrnamln^. t^itedal 
arraiigemenlM have to Iw uiatle by which th« eargo t» 
broken up into aectiot^ flxr<l by the r^gnlaliuna of th« 
Buex ('anal u» not excee<diug toiiM in any coiu- 
iwrtuient. It may not be out of place for me U* r«- 
count aa the pioneer, and ercn. up to the preseni, (he 
only exporter of oil in bulk tlmmgli the Suez Canal. Ihe 
grtat difUculties which had to be overcome iu starting 
the transport of oil in bulk. Owing to interested and 
bitr*r oppnsltiou, ahnoat year* idaftscd before rrguUi- 
tloiis wi-ff fr.'iitii-\i iin^ii-r wbirh »leitn>i'rs carrying oil in 
bulk wrreaU4»wiNl ibnMitth the Suez t^laiml at alU and 
tlMire waa not asingl« |M»rt to which wc wiahi-i] to in- 
trmluca it, t>ut othstaclea, more or lesa f<»nniLlabUi, had 
to t>« siirnwMiiited. In almost every cam* spi-cial ragu- 
laShHkii were deviM^ to c<»ntrol what was lookM) u|M»n 
as a very danirerous trade, yet I am happy to any that 
though the busmen ha* been oonducte f for now ov.*r 
aeven yearti. not a i>{ngle accident of any kind has hap- 
pen^, either to a nhip while engagi'd in carrying oil. 
or to an installation. The picture now shown gi%-eti 
ttw Lulernal arraogeineuta of on oil btvaiiier aproijilly 
eoDvtructed lo the canal rcgulatioUH. The aectiui) 
allows the arraiigements made by tlte coiwtruclion of 
ooffer dama font and ait for iaolallug the oil a^'alust 
danger from tlie boilera or fiirnaceii. which, it will be 
nbs^rvnl, in theae siiips are placed qaite in the after 
part of the veat<et —a practice which it is a pity is not 
a<b>pi«H) to tiK^n* st^tainers. becauM) ttu' risk of ncc-ident 
fntiu the l>re«kage of the shaft ts almost non existent 
In tUiH form of structure, the lead Uung a small onv^ 
and the hhafl Lwing umier the oonstant observation of 
the engiuc*tfr», oinoe there Is n*» tunnel. Under tlw 
regulatiofiH of the Canal Cuiupany, pumps arv pnv 
viued which are ca|>able of n minimum dihrhargeof 
SOO tons of oil per hour, Ihe puwfm in the tthip slukWti 
being capable, in actual practice, of delivering an even 
larger quantity than thi&. To sliow the prrigrew of Ihe 
bn«ine*ii, I may state that the And ateanMT employed 
In tl>e iHLsmesa of transporting oil in bulk tbrougli the 
Huex Canal was a vesael of 4,OU0 tons burden of oil. 
while the largeat uf thoa^ einploy<Ml now carry O.fiOO 
tons, and w« have thr4M> steamrfs in conrae of ctm- 
Hirtictiun tu oarry V.imn) tons of oil each, or »«U0O.OQO 
galloiu. 

We must realise that tin* conditions In the prmlue- 
lion and traui)|M>r1 of oil are different to tlKi»e of coal. 
When onc« a well is drilled, oil flows wilhoul any 
furtbar labor. It ia pain|>ed thrutiirh pi|>ea from the 
well to tbft place of shipment, and thence into (he 
ship, and it in discbarges) in exactly the same uiunner. 
l>ot a alniel** human t>eing tmt the pump man Iwing 
vlMlble ; ami in (ld*!i cuniiection a very curious incident 
aruac. When the firHl tank »teaiuer*arrlve«l in (7hiiia, 
Ihe curiofiity of the native laborer» w»m v«ry miirb 
aroa>c<l wbcn Ihev were told tliat a steainer t»ritigiiig 
aomething likn l.irilO.OOO gallons of oil would l*e dls- 
chargfiil from tb«i ship without a single lnlM>rer being 
enipUtyeil. am) this in the apont of f<»rty eight hour>. 
8utuv tltoUMuds «d Chuies* gathered along the wharf 
where the Hteamer was lying, and astontjhmcut uf the 
must intense dwcrijitlon wax depicted n|KMi their 
usually phhfgmatic facett. Tli»* ship rapitlly ros* out of 
tli« wiitrr aa the oil waa puiupe*) on itliore throutih the 
plpea, and tl>e manager of Ihe wharf, accosiiiig a 
Cbiuainan, a»ke«l him what ho tlMmght of it, *' Well," 
nakl the Chmainan. " 1 can't wake il out al alt. Nu- 
txMly pUHb«*. iiolKKly pulls, but thecjirgu ia dii*ch«rge«l 
like mad all the ^aine. and thM< ts, in fact, what wiMild 
airike an onKimry obwrver in the handling of liquid 
fuel in bulk. 

The facillliwi fur laiHliug and handling oil newMyirlly 
differ very much at varioue in>ttf. The MimMMMllnK«. 
too. of Ihe tanks are ewntiiilh different, iiiunv lN>tiig 
• plMMl amiU aceiMM ul uatunU beauty, with d«vp 
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irnltT riirlit up I"-t vrrilN of ific 

a» Njtt.'ii.->>tki. .Ia|>uit. a (*h-trirt> i f '-'iw' 

wli*"!^' It will Lh* -i^-fti rialiin* :i [mil- !■ 

►lii.w I|jt> ir?'.t;illatu>ii .-it Kob-. .J:i|.:ii], 
hiiil ti» Ih .■.i:i>Ti.i't<-il. it tK-liii; niii-i - 
IT tM ir.'f iil-'ji/. (Itv Tlir IH'S: lli'ir* 
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liil.. f.,r n -■.■iviii 
r.il;r.|j "-IniM- th.- 



Ins Uelccbsd. 

*Th>«, fa tbia eoanMtlon. a pketrnv ol tb» alMUiiAlnp 



i]r>r>|i III tiltuu' li Htfiktiit-r t«» );*>t iiMiir of tri«> >ui> t*ii) 
f^l<i>iMl in intdi^ cudl^l Iti* fi>tiiiil, mimI I'Wit ttit'ii. ad 
til.' : i. t ir- -.how?*, ti oiiiilrivn.iu-i;> liiul t*i I»r <N>iihlf octt^l 
t4i I < luriiN'r ciio (lt)irharin»c |'^|>*^ l'"' vf^MiiiitT u'tih 
til'- l>rt-*liwiit»-r. Ill »|tiii-, hi>w«'Vi'r, u( IJi***-' tlraw- 
Ikorkii, it Is fotind fhiir a ^tfuituT cxti 4-a*ilv iluvrlinrjrr 
intn Ih^ tAllk*. ptj|*^'it jiI oiu- tujli' tltktant fmni l^ir 
•hlp«. nt tlw ralt> i*t fully JiMk toiiti nn hniir I i>liiiul>) 
fclwi Ilk4> fo fchow a iHrtiiivof Uip lnUnil rri'*hwi\t4T. 
wht'rv tUv biif>lii4>Mt fur Smifkpon* i>. (i.iiilin't*-.!. Tin* 
lP»v<trutiHi*it. not iin«l'«*i>tHitil)i>i; tM>w trf^'iiu- biihliifKo 
from ilanK««r, irotiM nut uUoa tli*? tanks m hf •-r>H.-t- 
*il Oh iht* iiilaiM] of 8itiK*iH>t>' it-w-lf. JiuJ oHniwIlt**! u?t 
Ui t'* Dm* plutaiVM|U« ipu« ibowii: mmLm » fiiwl 
«*snnM*U' of cA» procratt or libMl Mmm, 1 thawtlM 
liixtikiUii^Mk At HomlMr, «ri)M« pmHteton to luad the 
oil tta» only t;ir«n noitm two ywim «((o. nni) nttmr wx- 
fMrrin»nt' kiaid wlKiwn the iiutimnity fnirit iliitii;i-r nttoml 
liiK tlift tmn>|>ort of tul in imik. iiht\ it will M<rn tkuU 
tiMNHI tJMUw nu- pliu'til uliiimt in thi^ ntiiltlU* of tiM 
a Wpff taH, wllwuy «-lilink"« >iAV<f titvu tAki ii rii^iit up to 
tlirait WDWMte it* jhhmiw^ into tlu- uuik wacom for 
oonvignuiM «U ov-«r India. 1 wiU show a traiu of Unk 
wMimiiit tpMlftlly MMHrtrttetod for tlia liullft Mrvkw, 
Mill Ihcw Ar» very IntefaiUiigt luuniaeh as thfry are 
the ooljr tank wmr'Hifl wbMi an ntlrriy weliiMl by 
elecCMtf. auil iLot n «taKtoriVet ItnnpliiiVra in Ihnn. 
Thi* pletttrv »tiowH lUi* bodlis of Itio wagotu mutv (or 
' * tttv Till* nrxt MbowB a wa^on TOiuplotMj, an 
Iiulia. eawrail by a cnrragatMl Inm 
■hart, idlowiiME air tu fnmly nrralattt rouiM (ha taiik 
and «o pfotee* It froui tho efTiwu of tb» «an. To ooiu- 

t»li*t*i tlMi hhiAory. I ihow an n|M«kuiitry Aintinn at 
taniMchat In India, and ■odm» bnlkwk «arK«, Kjmwloft 
bnw Mi lit di«tr)tmt«t to the ibope at Gniombo. 

It u n^rcmury to tfo Into lbM» dMUls lo ofder that It 
tnny b« uoii«»nitood what an eoomow fatan Un 
MoffO thto foaJ.. «VMI If It onlv <tf|¥-n't^ 
Niatlfa aott aanpaiad with »mi\ . hut wbei 
•a tha aoMalatat advahiaM it vujuyu. 
wlag it, aa rwwanapad with ooal. are aLdoply o?«r> 
whcliiin^ 

IthniilMlttttatathatltiliattld baaokbnt ana cnnnol 
fail to tMoffntot tbt Cnel Ihait tba ealb for parnoMa of 
war nnut lako priority of thiMi* of paaea. and Ilia Ant 
umat advantactt to rmiHilii of war, «ai|MicUI]y to tnrpwio 
boAtm in mlutf HquM furl, tut fntnpared wltb «Ti«n the 
bmt eaai.ls tn« «mlr«> abv^nn^uf sitAokf arislittc frotii 
Itii ^niiik»3nn«iit. WlM*ti (^mb«i)Mlo<i la oiinpM^. itoc a 
trtWMf of iiifM>kt> fcMiiM^ ffiiMi tlM» funriie't of » Vfm--r\ «*iiiK 
It. How ||i)|M>nam tii4'' in In turptnU^ l»Neit'< Iht- lnsdti! 
iulll«1«d can uikderaland. but it im nut ttaw k* to 
arolAMi, or «ven lo baltlMhipiir wlileht when 
lltfuid fnel eoold abadaw an anamjr^H ^ ' 
' Jdk dei«ct«9d. 

'^'Tn'Ki-MiiiL.'^ Id tteptmnbar UuL, tba ** Hallotia,'" a 

t«r (o Uii»< !(teani«r, witu bncMiffbt nniiid froio Iwr \Kirt 
«f o(>u»truotii>n i Xcwcawtlr on Tym*. wlii-ri" »hi* wa» 
buill by Mt-»Mric Annxtnin^ Ac < 'oiu|kuiv> ti> rbi* Ttuiiii<*> 
fcH- rxbit)itt4>n [KirjMi*^, hfr furriJu-*"* Immhk tirtfil uiili 
nu arriintfi'inont for burning lliiui<l Tu^'l Th*'y Hrv. 
liow«*rcr, nvAitntiU- for >*kHtJ tn t)i*' ordlnury wav. If rf- 
qiiinMl, 11 tt**ln(r iHwo-lbl*- to nnikH ttif in'r«'H>^ry «It-m- 
tuniv for H I'tiuntcv of fo*-! in a vh-\ h ur-.. 1- nun 
th»' buiikvn*. whiL'li art:* wj oi«i«trii- inl ih ^i i hi'y imu )■«• 
U-t^l for f (thi-r oil nr oiwil, t In- nil i- |iiiiii|m-i1 l. . n vrvit-*- 
iJiiik abow t 111* lnjiltfrs. nhrtiL'*? vi ■! iw. h\ trriivily r.i u 
il**vi<v M Ihf liirniii:e 'l<njr», wIrti-, bv iii.-aii» -if a 
^r••^lUl jrt. 1? !> I mlvt»n/-('d or l>p i k>-[i ui t .r.k V. The 
■ li.iLTiii.iH iK.iw will illj-^r-i;*- till' tirriui^'rti-i-iits* 

luii.i." I'.r r.hi' iuil..':4l:-.ii i.if ..II by this ■•■.Mil, ;in.l 1 
niu'lr. --iiy tnut .* vtL»t ;i*-l'.t tw ojwu Sur th.- iiik;.'uiiiiy i.f 
iMiifOWi-r-. J'lr -trvv^iuii otbiT n)i>tho<l)i fnr llif ur (|./-4lion 

01 oil -III tar: :itliM.-f| itAlly ijt«.i-<HVrlH<^ HI.' ti. nil* I l.vU- 
itt IIK'UIJ., I.'. will -b hl|lll4 fllfj tlt-'lS I- -.IIi-K'-t III 

irf4-at. I u-!-. Uuiu ,vis vri *lj^:T.v*.r?"i. .\rf.l »• 

W.1111I1I 'urii-;-.- tit-' vf.-y iiMKVi if, y*\\:i ]'r.-\c I :[••'. ili" 
li.i.r In 11 is .'Ml |< . .V I-. I .|. 1 ii-> \ :■'•■,:;> luiHill V iiuprov,. I "niier 
th.- h;, -r.'iLi II ii'jivd :ii ' lr_- ^'iip, --f ciiin i;--fl *prAV 
111- .1.1. Inii liii- 1^ .-.-rl.i.lilv 11'.-. -li.- i:|..-.t lU.iinii'lU 
ii|'. :\ :'i\tc!ii li;4j^ iU'tHi tumn], in- 
Mliui/.ti tlu» KluiJ* !»y»tiMU. 

|..Mi't"« wit.'i tJii- u«n of Nroani TUv 
VK wil iliu-^i rat.- l.'il« f«V!iTi.ini. 
1 p.iii,' <i'. ili'T.-r.Mu-i. hriw.^'ii rill- :^ ;i rn 1 1.^; of 
(111 t fn. l ! - tlnl. 'Atn.f .-(.pil r,-uy.i\UH nai.'ily 
until IT |H liiir-it. fM--l v^.Mili) ,vn' T 

riu-'' r.i rh.' -tr w|i.-ii Ivtn:: in :i r.-4i-^ !<.i burn 
i-li ii-iil ;i. I- n-iiiir.-.', I: li,\-, 1 1 KT"f. ir*'. \n 
-"fUiVw-l .1 11 II, -iii'il pAFt II' r-1 ;\ lL'l:l"U'. -.t-. ^iiT- 

If. h.itA.'v.-r, "il i-. 'ff-^wil in--- hiui m-;iI I > r[,.. 
ro'li '.f ■■■'■I'l iur 1-1, tlU Ihi- -pr:iv iih.l :niiny i.f I he -iiL-i]. 
ilr»'|tf» ri'Ai'li till* tni«nel tM-Enri- <'ouilHi>;i':i'ni liJiu* tiik».*ii 
(»liL4M>. thn** |>roibiftinf onu^ki* tuid %i»tt My brntinK 
till' jwr wi'li ftbo\i> rbi- t*iiriiiriir ti-ni|>i>rtitur»' of tlM> oil, 
iH'for*' It n^tclH'*' tb«' Hpray. tbi« n* r*»iiii'ibiKi, unil 4*oni- 
bii»tM»li tftUt— plui:** frv»'|y. 

In tlo' btfa?*-!! »ir -\ -tHm. tin* «il i^ fiirctMl ut nbuut -fii 
rknMul» firewiurt' l(troui;ti i% Knrltng^'fi PpruytT into lh*r 
niniiW-'e. In tliii* ■pnyer lb* cnrn-nt of oii Uilk \w% 
aaerifw cbrrad, which i^ivM a tAi't-t tiirmnff nioinm to 
it. «o timt tiiT tN'ntriru;^(»il fr.ns- pinmn*. i|i«i lli|iinl to tly 
out in %i\j*t. Tiu- air i^ broii^>|tr bv a ifntdinjf |il.*iit' at 
llii- buck of iht- fiirniip*', rt'tnrii>i nl^^ng ra»f injri rtbb(^<l 
|i>lai<«i> which ar« h*r.«t»-<t bv tli« aauwn abuvf it. untl 
UNHfU iwtaairalariy tbf miTLMitaf Una uprnycd-out oil, 
the air beblie taentifd lo uboat MMT F. An thi* laid* in 
the MifayerlhroQgli which thnoUiii inltHHitil in anUrr 
jjk of an fnob In dlAnM>i«>r, thf* lUiuld niniit be well 
ni(rrei). and to amiMt tin' wtitrlfu^CAl form In Kpray* 
lot; it Mut hi fln« nankleft, the oil is limt«d to about 

2 W F. 

I luii well awure thai It h allefsed, an a drawback to 
Its UH(« In tlw Bri1i«li uavv. thikl lM|uid fuel haii. so far, 
only bmi pmdneed in RoHvia and Ainrrira, but the 
Ccrnloriea in Hormw are umUr tlia ilaff of a natwu 
tbal haa avar been frwfMlly to Qraat HrHalo. and la 
a«if«alr HMy >n ba baalife. anO, at all avanfa, | 
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fiinM Im' pri<\i<li'(l in our KilkI*^! 
!tf iiitwii .1111 lioritU"* pmeticaHy tn 
A<'\ !-oppl:<>. if, iinhAppily, Im^ti i 
rti. I iiiuj-! tJM> fiwt Ut Imt h.^Ut Mf 
fnuiii] at tbt» I>otrh IndL4>i-, tlu r.' 



1- no ri'ii-oii why tl »lioUld not be fotlini. loo. Iti li r/i- 
t. ry Mn>i--r Bntiah rult". The productloii In Burn. a 
alrriuly of nn iiu|M»rtunC obarurlrr, aod, ao in tnutii 
tliiu(p». iiluill H^r tlvft ileiniunl rrratc* the HOpply. 

Kx[w^rinHititii Imrr di^iunniilratvd that tii« rnloriQe 
iiowtfr of oil l« Atinriit am two to one cnrupared with 
KH^tent cikAlfi. Th)(> In In or^linftry niartDt* boikr^, but 
In lanttrhfH Ih** eoonoiuy In Itn il*e wry lunrh 
t;mit(fr. anil tn oiii* crsft. u?«*d in Hnnukonic. rfjMMifi^l 
and r«r»-fntl) checkHd ti*Bt« liAVr idiown tliAt. while tlrf 
ron<«inuptiofi of coal viua 7 puuiidh iM<r luiniitc. IIih oon- 
KUiuption of oil wa» only 'i ixmnxl^ \trr luiiiutr. Tin* 

!>r«*vinn' of ^.ti^ain rfaliztnl by 7 |H>uuds uf (Hial wan 
niiii Otl to piS |N>tindv wliilr timl raiMHl by It |K>uudB 
of oil -nil* kUKtaiunl nl litt to ISO pouiida. The apecd 
r«uilized in thi^ lannrh uadOT aOnl UMI aftiailsil 
ft knots, while undt>r oH • apaad af tOH knat* wa» 
rvAillly inulniAlnfil 

It m w»-ll kiH'WH that for (ooowotlvm ffrvat adraii- 
taci'N nrv e\iM'rii»>uoed In u»laK llqtihl fuel aa eoinpaml 
with iMuL and tlw eoouoniy l« t-«|U|vAlfnt to thf ratio 
of 1 luu of oil to 3^ tuuB of t'oaL aiuL lu wlditton, il 
liiu> Imwii fcinnd that^ while a loi*ouM>lire buruiuff oil 
will niAinlntn tha nune head cif vpeed up the •terpent 
gmditMit*. the lania CmU cannot ba aceoutpHdied upon 
eoal. wli«>r«i th4i mm firing of tba boiler with aTary 
rwMotal of fn^l MTvea to dawp tha famaoa, whariMM 
every inj*-y^tinn of oil, Robv bito lainiadlata aoiabtt^ 
tlon. teu^U to ralae and maintain tha upaad. 

One of tba iliat nen In KnirlAnd to r«oognli# tha 
grsat advanlaiaaC asiiiK liquid fuel on loeumotivm 
waa Iff. MaldMI, tba entnnmT ol ib« Ureat Eaetcm 
Railway Cbmpany. an whtoh lina, in uplle uf tin* eoat 
of liquLd (net oompared with euai, moat of thf <>ipre« 
trainii are mn by tliat foel ta>day. Thi? diA^ania 
Hhown iUnatrata tbie ■yetena. whleu i> the bent for 
thin mirptiMi yrt iuveiitad, and by Jto »««nii Meam la 
readily obtained npoo erery deesnpMoa of boiler. Tha 
naxt dfiwrnm ibnwa Ha applioatlon ta a Laoaaeblfa 
bailer, whieh fbrm ie villi a favarita whm mill and 



tboiiNr omwn^ and tba adaptation af tba RiridaB^jni- 
taa to thto type of boiler Km been wry euwaerfM. 1 

...M ' - - . ... 



battavan 



tUtara eii>t«> for this loel Cn ei 



I tor flMtaltlHffioat purpOM»*lhe totooea 
I it to anp^to af faaaiMlog, redaaiag tba 



a«aat MMMHny to aSiMtcd atoo In tba atowaga of oH 
eoatparad with «onL We ba«a fonnd, from cnrrfnl a>- 

K>riraent, tbat tba Boraao oil ilowa la a epaaa of only 
faet to tha ton, and dadocttlone from the flanree 
whleli I hare fumislked, an nmupamd with eioaC will 
»how tiw nun-h lonici*r iliiration of unpnty in a tfi^eu 
*>l>»fe of liquid fuel titan of coal, and tne oonstHiuenl 
i«m fret]U«til f<to|Hwiree for fllllna tenderw. or of iraii*' 
turtiii^ to fheiu the re*(*eetlr« lueK MU(-<e It iv uiaiii' 
lent that if i-tti 15 M^l, (Hily one ton in to ljv> earritvl up- 
country, im iu;aiu*l at Iritr-i two ton» and a half of cttaL 
I eaiinol hrip tliiakini; what laitMiuoutt piNuiibilittr* 
th;vi>iop in I'ountrii-K where ooaJ u at faiulfi« prim*, a* 
<m tin* proji*»-ti*»^l lin*- from Cairo to the Ca|><-, ihrouifh 
lln> intrxHliiotion of hqutd foel. 

In tluK oiniirction, and as Mhawinff thi> grrat pm^crMei 
that ha^ alrrvidy Ikn^ii luivtj^ in ttip iim) of litiuhl furl 
Aitd itN wiil*>»prt>iid appl)i*Ation, 1 ii)h>w a *iM*' which 
rk^prMfccnt-h a iar*'r (•xpr4'««. mfinf of tiip tireAt KnHt»*rn 
KAtCway, d»-*tirn*'<l by .Mr. Moldcn lA^t year. It Iiaji 
driven* 7 f^^-t diAini:'t*'r aihI rybiiiknt 1^1* ln<.'h«w by 'J*l 
inrlif*. Aii'l a boiltr with l.h^'J^ si)uare re*-! of limtintc 
fiirf.ice and a workint; pri"^-,ir>- of \m ^Kmnds per 
Mjiiitrriuch. Thf I*Mnlt*r. it ■will br Du'apt'd. I<t of a |i^- 
iliirly ncnl <b'*i«"ii. ami ;^ capalj!'- of carryinjr S.TMfl 
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mi-hHi;^' tbi- ti'uiX winl. 
r iiminjc oril»»r iir*' . I-. 
i.iMw. totAl. srii^ ton> 
U.-iy a nuuilkfr of ii-.u' 
' . i|t i^y of hot Air for 
ln<atHrM plart^d it 
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( Jujuia fiH'l, fttl.t :iO rwt. 
\ wntiT wiiop for r*'- 
Ik,'. I't.t' tnt.»l Mpi^hr*) 
4'-0.j T..|ifi. ajmI tf[h!'-r. 
I Jtfini' ai i.«ji*:t'riifnt« 
'1-r.Hi - , atiK^njc ll*fiu 
•t:oii from a itrnt*?" of 
1 ii.'iilt! of the Hcnoke 



Mb a 



Uii:- air beintc ilrawu from the front tliruu^li thr 
iuntE^m to thf burners by the i*xliuuitlinj; aetiou of thf> 
^It'3ln jL'tM HM*d for injL'ctiDfr the oil furl. Tlte latter 
ns waruKMl l>«*furt> IfjivlaK tint tender in a ryIindri«*J 
lieatitif; rtuiiiit>i*r, through whirh tbo vxhauxt Mvailt 
from thtt Air brAku pump cirrulate*. 
Th«' lU'Tf »!ttb* *iiow-» thf r<r»t plnti" sn^i Intehor «tf 

lh. .■■.1. m' ..II.. rb. n,^;iii,., Ttt- t-irirati.iti of [||.- 
oil >iii.plv i> .rTi-t';.'.! bv pi-urlv -'•■si^'. .-.I in-ar a' 
tu*-h**i b. t(u> >-..v*.r or Ii.hhI of til-. i.nJuK^rv prr d.-or 
The**- »-niCHiH>. Invr l.tn-n -(►fi-ially .Ain*lru'-lf-I for nui' 
nliiif ill*- < 'ro|i|-<r fiTV:cf. on w Inch tlu-y liavr 

rcsidfrwl a i^M>i i^i''"'i-,njt uf (liriiH«-lv<'* daring IamI 
'iiiiiriiiT, 

Thr- uliilr iii.u- <h(.wn rcpri-^t.-riL* n Mimil fonr-couple«l 
^il:lIj'.ll.^r .■ii;^:n'^ ihv l.ouiloft and North wt>«teru 
lt,^.lv^ll^ ilr.>l wii.'i '^1 nu-l on Mr, Holden'*^ ^ytitt-m. 
Il .-.vrriiT- ti.i' •<il I. . low :h- fi_>ot plate in a loo^f refer- 
voir, (rtiiii whent^ the biirner lift*< It by MMMiou. Ku- 
ICine*. <d ihl>- tytM' Htv ummI In lliv Liv<*rpooldaailiL 

y-xt I* 111! enictne of the Melropolitan ff>llTaj flW 
"^rvlce on the L'udfrirrxMind in Loiidun. 

One of the ttuburoan cinfpuc* of tli« WattaTO Ol 
Kntnoe in »hnwn In thr next HHdr. It ia waHtinff ba> 
EWfirn Pariii(Ht. Laxare. niid .St. Utfrmaln. 

The Naeenedinff pictun* »*howH the Vienna to V^ntf 
exprAw. with a heavy ttoliUilorf compound etiirio« in 
front, biiminicoil fuel on Holden'*' imteiitHyptrm The 
tmtn ^liown ktaodini.; at .St. Anton, jusit prior to 
enttrrint; the Arlbetfr tuiiueL, six milen lontr. trains. 
f;t.KKl!> and piiiweiirer. itaeMng thnMiffh the tunnel an* 
uuw nred with oil fuel on Hi >l daB ' a eypteni. 

I hAVf now n view of tha OoaonMlo expree* of the 
Southern C^htnrnia Railway etandlniE at San DImo, 
with an oil bunilnff locomotive In front OM flMlls 
now the ei>nimon fuel In Sooth Oa]lflonila« Inmailiado- 
poMltfi bt'lnc workt^t At Ijoa ADffelea. 

Th>- next hliijM hnowH a wiadJng plani for wining ma- 
ehli»ery villh i^xiable loeomoliva type boiler flrad with 
oil. Thin fuel ww adopted here on aoeonnt of the eoiU 
of lmnii|iort. only one ton of oil being oarried instead 
of two Luua of eoal. 

Tbalaetallda ebowa a traettott eiKbMb4» Indieatad 
home power, fbr South Afrtaa, nuMMic betna e o Urn* 
talla and flaltohory, bamiaff oH ta3Tcaal baln^ ok- 



IH'usire, _ 
icre. ™ 
Nothine eJin citi* a iM-ttrr indicatloo Ihau tlm* 
9^hdm of the widi't^preAd nm tliat .uintd fuel hMalrt^i 
attained, and tl i* ipiib- I'^e-vr iljat in n.mntr>* «Wfi 
It can bd put .jr."ii r iin.|HM.ii,.uiil.-l> 
liomeo lo all t r-. . i^r ).f (bf- Hunt t'aii*], at prie« 
which will enable it to »ui-'or*!if«lly roiuiM-t*- •ith oatl, 
Ita u»e IB i|ullv e<ertain. Atid that iu the ja~ ' 
futunr. 

Th* advaiitiqfeti (►f tiwi u»e of liquid fo«fl in ■ 
buwever, att tfV«>D luorr nionifeet than In it* «ai)k>i 
nieiit on laud. None t>ut thme concerned in the wttol 
tuAJiAjronkeiit nf ftteaiiiprfi know what tmubh tud 
nnxtety mnM* frrMii thi- eniplnytueiit of what a kaMm 
the " black fteiiient." tiaiuelv. the vtukei^ Bv tht 
UNe of llqUKl fuel the ^rvlcM ut thesv men are nmtH 
entirely diiti»euifed with, beoaiive oil flows \tf tnom^ 
tiun from («ert^ice tjuiki plaeed well nbovi> the ooIIHil 
direct to the funutow. The eximiuion and ouiitneilfii 
ejtu»ed by the friHiumt openiafr of the furnarv d(«:n u 
eiitirvly avoidoil, anil thB» life o7 a boil»r, cciiiar^ti^miv 
tcrratly pndoniroil, No iMhe« Axe nuule, aikI tbn itrtta 
and diiitre« to ttren>en of henTtoK thi»*e oivrbciard !■«■ 
fore ooniiueficlnie their wAtch In entirely saved, eat m 
Krit <(«> deadly Iti Ita working to delloate inrfci af Um 
en«riiiet<) in creal«<d. I fear ft li only a praelleal OM 
who will realize how taueli tbii u« ~ 



To anyone who baa «wn the aJiuuat inhmaan i 

abiitothalaivec 

or dcatragm aia beffthfNl, In oonaequenoe of navi^ |» 



B crew ne*<ded ou a tornetlo bail 



atoka tbe eoormotta lioilrn uwid opon tbeae anin,ibi 
" ' 'Set under the lum lii|uid fnal tfaa flfirwi al tbae 
I can b«> reduceil to leea than half of tboaa oov 

ary la. in Iteelf, an artcuiuent to orrrwlialiolK 

thatk ware this Ite only Advanta^re, it would Mfflopte 
aompal It* iotn>du«rtk»u into thla oiaeaof Te««l faytbin 
Inpoawr: bat, when It tobonia In mind tbat m to 
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Oil can be carried in apacee which it If I 
vtillice in any other way. and aapeHally hi aii 

torpedo boat^ where tha form of the veeeeJ uj _ 

landeia tba attalnlac of etahUhj n dUBeah pMUai 
Oil oaiTlid hi tba botUMB of tta rtaaniit bitoa tor 
leataillaa wonld be tetperrlaaetoahnt. and,hy ibaiy*- 
tamatatrrtea taake pletented br flto Jbiiium ri» 
Miy, aa all to pnmped out of om bain* tanhitf a 
aleamer, water aan raadily be tataa in to npheilt 
baaanm If the mittare to put IntnaeerrloetankMi^l 
allowed to aettJa, water le quiekly prfolpltatecl to ih.i!- 
bottoni and can ba drawn on. the oil remalntD* heitic 
inped pure Into the aecoiMl aerrlce tank, wbefxie ii 
lowft to the bnokere ; and it can readily be cooMlvetl 
how many epacea now kwt in T««iel» can utilizeil for 
the etorece m oil, atlowuitf a wucb areatee wn^ hi for 
anuauie4)l or quaJitlty of carteo to be oarried iu iprntt 
now uaed for hunker pur|MN»«« only, or kwt «iiirfit 
throueh beiut: too BUiall or iuaoceotiible fur the iflc«iicr 
of otHU. Tlie iiii|H)rtuucie of the uew d«|)arturehAi becii 
pruiuptly nmtgtiixcd by Uoyda^ who havu iatued nfr 
latioiift idlowinf; liquid fuel haTiag a fla»b point efe«w 
diNi Fah. to be carrird in fttMuoern' ballaat taalKae' 
thi« will t*rrjitly facilitate lt*f(en«ral lue. 

The niurh Ioniser tniu' ttiaf a v>*«>*el equlpoed vith 
Itqiilil (n*l can ke*-p Jit -^h )v al«» a fitctor wiilch Jti»t 
not he oTerlookeiJ. aiwl. prvs ided relays o( (•uptill*^ »t* 
funtlfrheil at intrU not too far apart, tbt* nvrfslnj 
capacity uf hu ordinary tuerebautman i-i inrrt-H.-t^.! l.y 
•otue hutidredv of Iwis, depetidtMi! nwi-fcutril) ou IJ*- 
M&e of the ventifl. while thr KavtnK* ui time iu takUij; in 
oil iiiAlead uf buukcm 4'an \mi bent e»'t^tIuI<^l 

when I ftinte thAt . uL r.*ui *iAjiily be put on board aA lb* 
nkt4. of :ti*t toHK ].rr h-nir Aod lbtowltho«( theebfktnt 
dtrt. AKT.'iu >-iiarMot. n».iicoftliaBavMnallbilB|;tta 

tluit If n- a!niM>r i«lnt 

T t . r \ i . f I I ..(ital ftjijce in the burnhiif of llqoUf'i'-- 
a>- -' .!. ! (• I ri.MiMnt'iH-cjijf nt of thin ptt|*er. ha* Itni.* 
*:ni>- iM'i-ii iia-"*'.! The u-f for it In Kumm IrwU 
liij.uiur-rat.l!', .-iinl t II-:' laiff r hlatiatic* nhow tliattKilr* 
ttutii T,i<«i.iMM> toijf i>er intihutti are caiuuined in Rtt»u 
f<>^r h<|U'.d fuel aloiHv ].jttr-lv it luu been largely ail^iilni 
for naval purp(w<^3 im wi-ll. while for many year* 
Mlt'Auirn" na% iiTAttn^; thi' i'iupian Sea have uard it *i 
cioaivejy. There jire n<t tciw than eiflht «tcaui«r^ 
nrrM^nt eDgafp'i] in tho K.jmti^rn rr-^'le which are Ctl»il 
for it, and tlu) r>-*iilrii .«ttAtn»^i h^v*- aiM>wered tlie -< 
pectAtlon* of thejr owner» t^eyond llieir ini«t MDf[uiu* 
anli« iiiarMMiK. while lul*i[e uuiuberv of rewtel^ areuud'' 
('oiihrnif'lioti 4'XpreMly for the to* of liquid fuel. a&J * 
irr'-at ij'iinber of rleatnefB hitherto burninc foal ar* 
also ln^intf al'.ered. In the far K-a*l ^aIlk^ Ijnvh hftv 
ereeted at jM.rtti ranging' froiii \iikohJiJiiJi '" >urt 
inrludinir all the ludlaii [Kirts, whih- ejirp-ti i-' tl^ 
li^iriK-^/ Mil Iwivfl aliio been ijir.il»>l Jit thv jiriniMiia' i-^r;- 
ai>i] j,iHH) touii U nil pA«eec»' to T>>ih1oIi. I'lJ.ii-r 'I - a-J 
vaiitA4fv«i. which I hAve enumerated, it wili bi- uf lfr 
ftt^iod that ic tm rapidly tfoiuic Itito freneral iHjnBtimi^ 
tlon. In Europe the Kutviau. the ItaTuui, And llie<><r 
mnii navteo have |iartlaJly adoptrd it. and It wUI W i 
curious circunistatice If. with the great rmciowrlur 
»kill avaUable fu the Britifth uavy, our naval aulbi^ 
ttoe ebonid not alao sec their way to uee it lo adnategv 
In tha f^r*^'* fntura^ 



PIRK TB8TING STATION. 
Thk British Fire Prev#.nti*Mi Coiumittee. fnoiided by 
Mr. Edwin t). Sachs. af?er tl;e " 'ripplefcTir* tire, tu P"' 
mate the imrpoKwippuiTally inUioateil by it* nniuf. 
mtabhithiHl «Mi tlw banks of the Regent't* ( '-AnBl. nrar 
Rt, John'* Woo*l Rood SUtion, a fire te^tidif »taIico, 
which wa* fonnAlly opptwul on rebnian- 1. 

T»t4» object of the teattOK atntton i* tu olitaiii n*l' 
able data ae CO the exact fire renlHtancc t*i the v^nc^^ 
mai<-riato. ayetouia of oooBtructlon. or appliniice* 
in buildiufr praetlea. Sueb data bar* ix^i yet hr^t 
aTaiUble. owiu«totba faet tbat aaariy aU irive»^^ 
tious of thia doaeriptlon bare beeii aarri^nl out i>y tti.ii 
vidunl nudcan or inveotora with apeuillr coiciuep-iai 
objeeta in view. The few indefX'udeut tert^ luAdtria 
the United Btatea have eo far only U*n of my*"*"^ 
poctaaeoi TheeertoanowtobaiiB«lertakeotoitoi»» 
I edi nataafar MflX htow^ilt mt fartbi pv; 
lalvaiiibiitbathalMTSilrhM. Tt»m 
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pro'iflij>j tradrii, 1r-rv will iir lii*-t k- nhii' r :tiuii Ilia 

lIx-ittirjittM n*rt>ril)i wtiii-ii wul hull iiiiirk tlwir wurk 
Thr tfHtiiti; AtAticri <*(>iiipri)»«>M im<> tinii«i'«i >:jitii]ini; in 

to thf \Wit*'Ut'H I'liiiikt, Thf (•rhicl|K«l liiiitfllDK vrlll l»- 
iiHtHi fur <-<>aiiiil(t*N« ri»iiiM .tiKl lii^wiruttiry titir|MM^ 
whil4* llie p«ri]e(iN HIV iitlli/,t*i1 for 1h*' |)riiii'i|iai imo-«viUik1 
"" full-f<iie ' tHMlM. Tlietttf »rf KriKTiilly ciiiTiHiI <>» tn 
l»Hfk pli(iiiiljfi> N|KH<iiLl]y t'riM.*t«'il fur tlic tr.ir|>i»«t^. Tlir 
fiifl prjiunrily tAkes (he fonu uf m»< aiiiI the priiici|>iil 
ri-^*or»lifnr itii<trutiicnt.i «rw elcY'tricAl pyroitirtep* wilii 
phittoKrapbir n'oonU, lh«or(liimr]rph(il4)frmph caiiJiTu, 
Riitl tlii-^ Riao-ltiiif: i;t^>bulit[. 
Tti*' ri*rnnliuie litctnitnt'iitA troin thn dMiirii nt Sir 

ti'in h:u> Muppltt^l liy ^if-^r*. W P. Ma»>in.Ltnilt*-tl 
(jf Srtlfitnl, Tli»- ■iiaiu*> krv from MH-Hr> <iliv- 
ifow. The Mraiii pliiut iiinl llr*! «Ptil'iitn*t-» »re fi-<>iii 
Mr>«<rtt. ShatMl. MfUMvii & <'oiu|Kuiy. Liiuif^l, I>mk1uii. 

A« III til*' lIuaiK'iaJ ii»iMM!t uC the* MtatioiL, Ibe eslab 
Imliiiif til t-i[)«-iiM*» luivc fiiH'-ti iiM't hy n Kptwial iiuliM!ri[>- 
linii, wbirb will aUii citwr tlw it]i|>efij«i of raodupttne 
ItmU uf uMwriLl tr«*hni<*al iiit4irpiit. Tuittit with pateiiUH) 
m&trriaU, mnluvrB' KyvUiiiut, He,, mn^ how«nr«r, aahjtvt 
lu a Mftl* of «h»ric*<s t>ut lb««e cnaiieM m« mi flguriMl a* 
to only Joat «of«r tW i%rciial ni>r Tb« NrrlOMol Um 
iiMBlNniMiMtooUiifr or ait^iKiiiiir urts araglfiiBsnr* 



THE ^loaiOAL. AREumKmrr of the 

MOrriVB POWRR OP WAMNTPS* 

By Ok"'Hhk Mkimli-ic Knfrtn^iT In CbU-r V. S. 
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Ix tin- |irf)|>'iration or u N't «>r tuMe- ^liuuiiite (be 
|»ijw*^r rv-tjulrv^l lu tlrivf a wkm*! uf a (.'ivt-n tJif>pliirc. 
intent tit H ifiveii p>|mhhI. 'Intit bavp Imvii tisrtl «biL*h 
wt^r*' ^tlieml from ihr n'^iilittuf abt})!! t wu luuidrad 
(rlnts uf uiNirl) as iiiaiiy i«bitx-i. Fn>iu t b in Mittf IbUM 
Itierv WUA 4le-vrlo|MHj Ihr nMiiaiiuiblr fnci lhattllApm* 
IMilHiw tflllrirDcy of vrNMfl* with (bn v m«i>w» \m, {n 
aliucMii fxvry cjMf, abow tlut o( jdii|»M of itppnixliiiJtd-^ly 
thff naiue Ktzr. ificed. nod itanptml linn* tmt tltt»'<l wirli 
\mi Iwii fctiiaf mfriDciL Attamliofi htk» b<<-rv<tMrf>n> hivi) 
«lntwn Ui tho npin«rlwblff pprroniiaiic«* «4 thf L' S 
criiiM^ni "Ooluiubiii*' luid " MlnnMpolif" un tUekr 
iriiUn. HwMOtly, u tlM» ouDib^r of hUri> H**^'^ dupo 
taM InrrettMd to vrwtlr. It Has i*evii vvry Itilerwiliiif 
til tbo«e «ho were r««pou«tbt>* fur the pluos of tbe 
luwHiloery of tKM liow wdl tbey have niaiu- 

toiofd their ptwltlon In tbe rn>ul rank of all naval vf«- 
wK TImm nv»-yeiir«Ui aiiipH, ten yenn oM lu doiilrn* 
ar» »tlll anuDic Iho tamt arunutnktil vnwh in thr 
woriiTii navira ■(» Ihr •« prapulnva* rCnrki lejr uvm 

Them an waaf mutoM for tbr nuiwricirity of tbr 
**Coluinbiji'* aofl ^' Hinnrapohii '* OTitr otbitr mvitlii tti 
thfi Unltvd Htali^ nnvy liullt al ahotit thp miinv tiior. 
Tb* utmiiii Hn*» of tlwa* va*tv]ii ar* rmiarkaikljr «a»y 
ttnd thr r»»l«t«M H low. Ihcw tednn glvtafi— It fo 
ehklio'd by nuuir^ tottl iwln|iiw InIdw thai Mlttu- 
IfttMl (rooD nflulto of tttab cf &m «uctaUy dntgneO 
sblpi. Tlkli la no doobi true to « e«rtefai«flentriiiit 
coflHMrlMi between (he*e Amirlcaii iMm and ihMe 
M mImt nnilonaJltr, bnt or appfoilMiaiMr die Baiii« 
linn and mafl, Mm» Mill Ibe wpeHor «fBi*lifhcv 
tlwee VMMU. Tb* OMdn eatin* of Itala tnen 
aHhswner Hm In the «er «l tliiee bbkIM!! aiw) i>n- 
ppHam ror tlu- motiw p mwfc ll«it oiily hvalbr ^mv- 
'dv^ irfflcipiifv Ufa to< united, baft Ihrre ant mi 



many mmtiuM-ritiir and laatlMl arfvantaiec* uhp'ms 
trt*m thf luw iif triple wrvm that H mny b» readily 
m»vu why w roany <Wpa are mvm dwngaeil war thfa aye- 

t4*m of pr<»puli>l4in. 

TlieailvanCaffMdueto tbp nworihmipmpi*IUniran> 
ritie« IntitMd of two hsTtf t»<pt«ii pikbit«N| out hrfunit but 
ft may be of tol**re«t lo rwc»ill i*-»in« of the rmpon* I«m!- 
iiiir lo the adoplirrti of tbl9 nynlow for the " ColumbU" 
and MinneapoHd.** It wan dot poMsllilf, nt [b*" tltuf 
of th« denied uf th^* VfwhHu. t^* oitiain. in lb-** Untt^nl 
^atcM, nalDeMntly laruv U^nongn for MK*h irrt-tit pi^«fr 
m» it was dtaimt (n in^lall. if tbt* twin wrew !>>-ltMii 
won lullKTfd to. iXtirr (*hj»*( fnetnr* wrr«* Ibt* t(r**Alrr 
fiafvty of lb«> iitarb)iierv ami uf tin* »blp due to tbe urn- 
of thr***' nW'WP, im well ax llir. then *Mjnjrpton*d but 
iii»w pr«^vf»*l. iorrtuu^tt e^-'oouaiy dup to tbr o«» of 
Iripl** wr*'Wrt. 

To-ilnv hdve a ftonjpwliut dllT^'r^^Kt nm.' prt^fntcsl 
ill tlif devlich of hltfU (lowprfd iTtimi-nt or lmtil»><-lii|^. 
The* L'utMlbtln-i- Nio -' h U L-'.I. W»' ar." i'.iiifr..i>r. i| om 
Itxik'fr b)' tlif prii' ililt- ii iilnlllv of th^ ht*»l itinmi- 
fftrfiin'P* u> fitrii:-b fiirtfinpt ntid rji>'liiiic*< i>l mi y him- 
wi iii.iy tlcr<in* fi'T BUiy |K>w:"r yet dt^tcti«^l in- 
ml.ill> J in II iuA:i-c»f wiur. Oil (he L'utilrur> . W'* hti\<' 
t'lt:tiit|tji lA fi.L'iri»-si ttf R*Kmt (he (mjw^t lii'-^in- In 
U"** (tir itur fii>t''»«t iilrrnHv . iiri'lrnrtr-l i:i t'nv 

t'nitt:-^! StAtis urui k'iviiiir i- niii'lil* i 'f.i- fi -ii. ih-t 
Oiih to tbP i!i->*:i.'li*T>' I'll! uImi t-. tlir h :l 1 1< I--M 11 1 1. 1 ti i 
rh-'..t*':ivr->. Th.- vri.licr nf 1 1 1 ftJl 1 1 H P_' V \iaH V.l-i,).- ^HrU 
pr-'irrt'-h III Ihi Ix-t .1. -lilt. ■ rliiif ;,r,- ii.>A :.M. 
»r"-^'if^ r>-„*ij]!»rl> "-ii . I 1 Itri M'n 1 1< >tin< l'* t*'hH|U' -.(ri'iiifth. 
21 |M-T ■ <-fiI '-I- ; II L'liI i' 111 . ti ■,' : til li.— , and t't *taiMl v<tid 
l».-mliiiu' I" nil inin-r <Ii t II. !• r ■ f 1 in-;*b without *l)>iw- 
ilife' frmk-* ll;* « - i iiinr' iM'i 1 uitthiw!'" > tf fitrifi'iK. 
liur iiiiiri' f 111 in i; L*h knt.u |"tii:i< .tf jinn-, tin iiil-i-'Vi- 
I'f Nli'k'-l r«UTl f ir liiiCli jT.^ii'' MiL'iljf r iiiitnifll 'li, 
iIm ;ii.|iri.i I* .1.1(11 \ ui.-nt .i:ui(-^=«iintf iiiiil Icuii^ ri:i< 
— .ill 1 1 -I (-1 i:i:t*i:i<il, .'ri il ■!»• ii> to «vhti- v.| n irn;< r 
III 1 1 • Ti . u, I II iw A.' ■fill j4 I II A vA*.t incn-^.--t ■ uf | -iv. i>r 
wfiltji-'ir t iiHi. li ^'f. it. r ■..-■iitfht ihiwi tlim rt'iiuiht-*!. 
t*'n yt^nn fi r rli.- U>v,-r |K>Wfrt« titfii prHvalhitfT- 

Tbi? nthicli'-ii ii> W.I iur''!- uio*« uppiimi( In th** 
iiM'Vitiic tNirf- Thi^ IP' :t-i tiiiiiortikitt (xiiiil, ii» It ttaf 
lli>-jiiiC timt tht* LT iwIh in [fut r da-* no( bit-n jitNiini 
pnniril bv an iIll■^^■^^^■ in vihriitiun—/* mattiT t|i«t i« 
likely ttt lirnit dpinxU of n-luti ni \u thf fntiiw. W«' nn- 
ntt I'liitft-r fortMi) to dividi rht pHirrr .iiu ii^' tbn>i> 
alirifr- lw-r«iiH»_' of the iuipo-fili-lii ^ ^>f nhi.iiiunu; oiu» 
viinicieiiilv liiriBtt to tratMult half tbe |>owfr. Wv can 
DOW s-ctiiv la the boaa mailwi aU of tbe aiateriali 
tH-fded r jr Che madiiwry of the hMMnt power yH 

planrutd. 

Thopp arr many oth«'f <'oniiidemluni«. howi'vcr. Ix>tb 
tJii'tl4'Al nrul ••lU'jiux'riiiK. «bii-b iiiaki' it ulill iidvitdibli*. 
at U-aitc («* thi> hi|{ti4*»t p(»wcrs. to mh- thr iripb- mthw 
lOetbod of iifoptiNlirn for >nir tiii'ii nf-mir. 

Tbp 1U4WI fvMent a4lv.-«ittAKr from tlio um* of thnte 
wrrf WM ie the ron«e<|iM<iit luibilivMon of Ibe |>ower. 



Thu ii« <rf partti'iilar uinrunii -im w ir n'v.,.!- ^^|,,.r" th-' 
|M>»'«itti[irv ot ili>-JL4t4'r ill Ijinttlt' iff iu Li- I'lMtMiltTt'tt iut 
wt ll *j» tiiur 'li iu-« wU'ikt in tiuo- of |M'ai'r. Not only 
d<>4t> thi^ itM'r»'jL*>'>l ■iiiiiitN''r uf ciiK'iikcM d(t*rvuiM'^ the* pro 
tmblr Niuoiiti: of jKiwiT timt may Im* di^abli-«l Mt any 
thuf. Inii itW> (be r-linm*f of fnlid titj'irv to tbt>>thl|'>, 
tbrutiKit it-^ inoiive iii)U'tiliM*ry. |m |*->.st*m*<1 ^n^nlly, Th>* 
dikiit;cr from a vlit'll l>« dtt'ivn^L l( wmihl re«iiilrt< 
f hrtf* Nhotk |M*^irtm(iiii; (lie Nftn*! dtn-k l" t-oiuplf t^^|y 
d f«nblM a tripk* oar-rrw t^bip. iu< UKaiiiNl bii( (wu in (he 
caM' of a vi-'tM'] I'lttisl with (will enf:iiH-ii. 'Diih. buw 
I'vr-r iK itMXiEtiinK Ik poH<'i(>ihly wbirb lany not lit- ii fart, 
that a mIii-IJ will not bikvc any di»iu>lruU!i efTect oitt^lde 
of Ibo <<4>iiiimrtmmit lu wliirh it ■•iplutb<«. It ir* proba 
hli> that tni> wrticnl bulkb#ad mtwit.*!! tlu- rDthne 
r«HiLii« ennnot to entirply depended uiirm as to n- 
•>1rir( the f rTei-r" of an osp4o«lon ll tn quttfl powibU 
that a •^\ti-:\r' vr'ry liieky obot uilicht dl*abl<*oonipJct«ly 
a twin -cTew war vcHf*-! If to. tlwti It would take at 
Ifuiat twoaiMih >Iii>Ih to iullift rurrr4|MMMllntf lojiirv on 
any ablp with tnplr x^nrw^. lu vmms uf the wrvrxUia 
of any wnCle ontrit"'. thr nuMHiut of powrr lout wit b 
twin m*rewf wouM t>« onp-half, aa aicalnf>t tlw niurb U'm 
r«'iiMPtlon of one-third In triple ttcrew vblp*. 

it (nay be uneed. and wlib Justlee. that the enelno^ 
ofour luett'Of-war are already well uaarded frutu Kbell 
9Mw If Ii can be j4iiiwd. however, that (he proteetina 
ean he ineniaiwil wllhoot couMquenl Iota In other dl- 
leeHona, H wOl anrely be well worth while to adopt tlte 
Ifllva sflMlaff greater wcurity. In the old day* of 
mIUiw ilrips naay a battle wa« woa. nomttltnet avainat 
MipeiTor foairefbythedleablraMiiiortbewdl pownrof 
«>ifeeof theeofDbateuli, After the motive Ibrew of any 
tlKbtloir elalp WW (pone she ww at tbe nerry of her foe^ 
In oar Umn when battleAIpe hnven lair alb«foanil 
ftoB»Jfaa HkeBboMlof thteli MMMwhHtndMMl ( bat It 



»tiik'', ihfii t'l' - „'iiif woiiU! naturally k:row *i(li 
III) iniTfii-^' in •It.,'.* Hi»f'!ikiiiu' 4»iily «if full }K>w«-r 
Iriiil'. it will jiptli.iblv Iv iMMi ii Mmi. up «inm' U>w 
*IM-<'i ni't \ft ilrtcniiii I'll, ll uili Sn- licwt. ln>iii (hrtN'o 
ti<iiiii<rAi iitaiiili.oii:t iiiily t" U-*. >v ^lnl.■i(• »i»T«-u- , tH^yoinl 
tbic> |H>lut it will lit' !>iunil iluit th.- of twin iM-r>'«- 
wiiiilil tend to a r>-(l m - 1> mi in tUr i»:>w* r rt-^pitri'd fur a 
iflvt'ii hull and inAxbiiiiiii jtnd tbal,a( atiy (ini**. 

whf re twill wr*'** an- ifi.MK|, triple »rf»re»ti are l>eltrr. I 
etithnate rbeaveraK^' *H*oiii>niy over finicle M*rew tiblpt> 
froui the ll-** of twin •crew^ iih<itit M jht cent, for 
veHvelii of iiiaxiiiitiiii MfMydv fmai I'.! to 9ii kii'>l«>. ittid I 
ootmi^ler that tripli*^ t««'n*wH are niore «TtirKiiiii«-al tliiiii 
twin »civw»by froiu 5 pereenl. fur I knot •bipn to I J 
pt»r rrnt_ fur ththw ttf S4 knf>lii iipe-»d. Thex- flijtin-v 
aro approximate, but tbev are from trial tlata of tnikiiy 
AbiiHt nil»Ht with the di^^-rent meth^NU nf tw-rt^w pru- 
IHdtihih. 

1 have diM?iiH>ed tbin {Hiint at i^oli^iderahle teilKlb 
priliciiMlly ttt dcTidnp the foJkiwiJlic c*olii.*lui>limM i 

1>t. The iiiM' of tripK' wmwn IradN to a eonnlderable 
eronotny at ib»- bi|rhc«t iipe«dii. 

dd. liei'tent^ in of M*reu-ii in lateuliarly «M-M)Qami> 
cai fib re«rar«!»< (tie wlnu *^r\*irn , nnil 

ftd. To rveidy didtridnrr the ill effeetn of hi|rh pMft- 
pberal apeetli and to take ndvantair*' of tlu* rnllnwlnic 
«ake» theeeaterMMWilKxiiil tK> nudt^ bir»;. r thanth** 
winic ur *hle aarawhb 

But tharv OM aiany other advaotase* due tu I be 
Kmallar isrwwe, parUettlarly tbe aaiallrr whiir aerewM. 
and Mpnetally lor ttiea<af>war. 

In raaiminic an enemy* If all Rora well, there wnnid 
be Utile difTereiH-f* between tbe twin and trinle »y»* 
teiiMi. l»ut a ielaii«ina Mow fiwa aHhsr forwanl or afi 
woaid enrtalnly take oV the ewaiy'ii alda mww If, m 
In IWta pIMfl^^ II pfojrrted beyoml the enunters 



laattUappanttHbataBy ihlp vMdli la lairt apon tbe aniL iMer an»as the ihrm riibbe<l pa«t each other, 

•en I* far the lalrtkir of bar MBBile aaejaf. Aaqr aaMntiniMaiOfew would be broken nnder Ibeeaiae 

tftUm whiali IneroMM the abaiju «^ wtflailap and aandMlannr pndcetlou. Bat. with aetaaHeerew. enrb 

" badln It " " 



tbe weather ftaae** In battle camtbefeood. 
id one of the praneHlan enRiaea hii dlMlilrrt 
thei* la Dot nearly ae mnian Intorfeeenaa vllfc tfbal to 
eallffd the bandlnaai. tha ataerlnir qoaHllM, nf fbe ihlpb 
if I here are three eeiwtn, aa ir thrre be bat two. With 
twin icrewii, and onr only in uiie. it t« neoeiaary. In 
order lo keep the ve»M on her (Yinme. to um a belni 
aoffli^orrroin to 1" d^r^>«' Tbl« lif tbeanooDl 
witen Ibe m-ivw of the idh' •:-nirlne U left tO levolva 
frvely. We baveatleiiipied to iret over Itab dllleBftly 

bv u^ini; dh'eneitiir tihait^ «t«d tbu^s reduelnalba tUB- 

inKefTeet of llw i'tiir{tH'*<, t>u1 tbfi> ix 0bJ«>l!tM tn bf the 

*" •Mam 



derk oOiceni who wi»h vescwbt which «au rcndlhr 

on (brir heela." Of ooaree, tlio leM the finatlan 

power that h dliabM, tbalcae Iba III tOml on handi- 

F.ir war v<-*m'N it in di*»«iraMe to make tbe water 
tix'lit eiinipikrtini-nr« ii_<- nmall n> {MMaibla. The rp«lin- 
iton in ilu> MiiiulliT *:u-% of eii|tin(>f In threi^'wniweil 
t-iii|i^ iiaii*. to thl» endi anil.aa win be inlntad wit 
later rbu o- rir«>( t«>.t altbno Inawaw In tna total eo- 

irii>*^r«"Mii fpa*-*', 

t hie of the L^ri'tttft't lijjvniitaee- froni the iiw of triple 
serew?* I" th;tl -irijuller proiwIK-rh are reqtdreil for tbe 
Minue total (Kiuer. Thi- r>ar(ii'nlMr in ti-ejf prr-^-nf-* 

-iitli. -.- i! ;r>U.-rir;,-.- lo jn-.| I'y lli.»i.-.- ..i ■.|ir. .- .-ii- 
if ir ■-■n I >ri war "hip-, uil^.itit-^irf w lorli ar-- -o pr.u I iral, 
*'fiiiriiitt-rHiir ami t.-teili-jil^ Ihitt it -iirpri^in^f that tliin 
point b-v li"t III. ll I niri> I 'i'.r-:uu'ti 'y <|fVt'lupe\l, 

A very lHr;,-e i';iri III rli- li." -i power u( the pr<i- 
|K-ller i» line to th- fri> i inri.il rt•^j^tillK•e of the wa(*-r to 
tht- |«i"^;ti.'-'- "( (lit- iirnr-iler blade. 'Hii^ reM'-ilurn--- 
inemivc!* wjlh ill(■^l■.l^e fif the IK-riplKT.-^l .•'|irf^l of 



tbe i.'l.ili-. iiihl |..>A 
r»-ifJ""'l. I' if* ll*-" mil 

f^kr:, nf lli,- r,» I ■ t. 

of Ilo- >.'r. \v If cl 
(■r- if»Nt, I. !..»,( vi r .'1 
oijrrent <!i - urn- tin 
hi^r^^ - ui 1 u.- n i-r, 
[Miitii r.. r.-lii rl 
an. I ; -a- 



.■■rilirji 
.-mil 111.- .-ir-r 
■n-iun' ■ ■! pTi 



ilf Im 



[n-r-ii w;fl l»e advfiiLtai,".'! .liH ii; tluv 
■ll Ilf . .jiir-^-, ihni liiii- a-.'4*onnt i« 
MM-. I, t(jf |.iii ti Jiiiil the dinnieter 
I-- niri.p h^- i.nr uuri-a».iiiiiiblv In- 
i.il till- jjir^'*- Ijiiti*. ii>-"il In 

V T-.i'i:- ihiiy tit- pri 'JltjiffK' riilh*'r 

i-lir fr -III ;^li rriiluniiJiMl •'tsUnd- 

p.-rjiif . r-.Ki -;m'.>I WltSi very hlicb 
ttii- -|H..l iM t V. r\ near (he 



nil] V* lii--h r li^* f rir tioti i*' exi'«nive, 
ji\ ihiU- .1. Inviii t- 'l-efeU- The do- 
.1(11. ti the f'lrMiir t -i-ienor tbe wrow 
tiiaitf^, al .'ii-'li VI |.i.-jiv. IV tj'.t a n('i.'iiiribb' qiiaiitttv 
Tbe iiinttM' ■>! lUMpt-r ^u-ip, Ui*r (l.-»iL'ii i« i»h. c<Hiij>fi 
i-Jite»l to iti' iiinr^' ttiiiii t.-mri.cil iit hi r*', tint it iniut h*^ 
<'V Ident tlukt tooilui-.' ttie |H>rtpheral i-pt .-li w miiil 
ailViiiir-iL''-<.i'i- In 1 1 r of tlie wrew*. of \>iit^> dia- 

melt: r w>; .^iirs m tin < ppHi-allon of very loirh i«-W'.-r>. 

Now, V\i- iihc nf ihr-.-*' -<-r>iw> niMow** rfiluriinn in 
diameter of V T'-w i .s i-r t w-^nf > \»-t ii-ul., aiul wlnJr, 
ail will Im' pKiiiird iii.ll. tbi." if> .ir. iMtiptoiii'd l>y an in 
creiu"* in thr ntiinl'f r III rev. .lu I ii itH, ihr njK-eil nf fw ri 
nh*-rv umy ri'adilv ix- r<*iiui'i-'l lielnw nhal in rrlpltr^•^i 
in twin nerew prai tir. . 

At thi" ftffn nf the whip uiitidahlpo, Ui the folUiVtiiiK 
w ik»' alwayM nr»'H»iit toMMiieextrfit wtth the nioKt eare- 
rijU> dM^iieiuHl hiilK (he elTectd of a lame Hcrew are oot 
HO •'IkTOtilly bad- 1 Ibiiik that cuvitatioD. or tbe tend- 
ency thereto, id prrtiitly redueed in tid* followfnj; wak,e. 
mjmI <*n thai lUN'ouiit I lirlieve that a cuiisiderahly 
ifTi'atrr cfflt-irDey i% obtaiiM^i] 'troiii tbe »cn-w at (be 
Mterii |Mw^t than fmin thiou'un tbequarten<. Whatever 
the enune, fhi* inrrcjL*^ in efflciciiey ii in welt Ntiown 
l>> the n-^nltftof trIiUii that it <taii nokukteer iium- 

tloued. 

I uienn, of cour^e^ the trlab of Luiee »hips« oot tank 
ex|ierimeni5. The latter »erre very well (or determli»' 
iiit: the urttial reafirinnee of a hnll. bat not for Bxinir 
tb>- economy ol pnipulahin or the ratio between Ihit 
tow inif and ImlScateti powem It le In the hwreaae of 
em.-ienrv ami not In nay d e r tt ae i hi feeMaaee that 
the ><onoaleal advaittaffe of tr^v tcfew* lanit ba 
found. 

>'o tewt of a propeller can Ike held to have hi niiieh 
value a* a teel upon aliiptt. Model exiNTiment^ of pro- 
pellerv are iHit tmllafariory. It require« extierintetitH 
With tbe full atofil miww« workloa- at the dehi«ri)ed 
pitch and at its dcvlfcned q^erd. under it^ full li^d or 
work, to 0t9 li« eonniulve mnlta. Trlab under tlien* 
r<MidlkloaaelKiw, a* I have laid, a conafderable advan* 
taiee dne to ^ aee of trinia arrewa. 

TnvevlltaBtloB abmff th& IIm* ba« oot yat i 

Haranamcn to enable me to alve more than . . 

ttcaira ae to tbe propuhilw edkleney doe to tba dlf- 
fffan* Methods of arraaaloir tha etfvewn l| k bow 
ava^aerinln thai there are iratiie ftvia bofh ttaiiee of 
mllaBiewsandoraatfaw wocldnf hi na Mavtav 



a> ean ba bad bi the triple syetem, i 
wonM be dawMed. au4l the t^eni 9ct9>m 1 
In any event. Tht* point iH of value, lao^ la i 
craUnii whore a flonilna kw «*r a pile In n fleer «oah_ 
disable a pmp»l1*r of a twin Kraw thlp, wblli! tbe nb- 
Drructlon would have bnwa nunbMl ck'ar of tbe mailer 
pmpellerof atrirde arrew ny tbe ^IpV hull. Oidn^ 
atohirfide doek »U>— that himboo to eomfaandem of 
hlirh pfiwere<l. Otke lin«d, npevdy Mnaoav e eei l i 
would be made na«h eatier. 

Tha lOkorter ahaftluif reiinlred foraettlnr the smallrr 
nropellera clear of ibeeblp eroald aUuw theee»pfe«v lo 
be planed further rurward, where they would lie 
better protected by tbe hull. TUie aliorter ihafllnfr 
wnnld alM» decn-ave (he K(rain» on the pfypellef rfiaW- 
inffin bail wmather, and would often obTlaIr the ueeew- 
sUy at an extra ftiiptNirlinif HimL giVfamL ae Wall, a 
detTViuietl dniik'er of frnelutoand tfaa pOMMlUly of dp- 
rreaalna the «ii-elt;bt. 

The fa<*t that with wmaHer nerewf the tip* of bbde* 
arv lower tn the WMter than with tbe rwin^r-rftw i>\» 
tein iflreft ndvantaiee**. The deT>licii tti the iipj»er hImI 
fuller Mreau) linen (NKuhl W rohhl^lerably freer, If it **■ 
mmyidered advlKible Uitd 1 have nodoubl the hull de- 
NiL'firnt will i>lir>w (ha( rhiH ^uhi t^> not of |*reMl iim»- 
r.i.-Mi i*:(tri- 11 ii-i.lni'i -rrvw j- tilN'ili. tin- ad^ aotUL'''- 
i-i .iil<l pio>.-»-«t I .s^T in fji\ or oi ifi villi: tlie wioir nb«f ( - 
till! a hIiuIiI iiii-linalion upward. lo- to obtain n lit»n 
zon(nl tlinifl when tbe i-li ni i f ihe \---rl Nettle* in 
thr water at full >peesl, i inlinnnh , linwever, the 
mpiatlin)? of the vhip would be iiL'^iifuitlcuut. Tbe fael 
ii.uxt nut i.r overliH>kiHi that tJie lower p«a|9elleffe are 

plnrM-<). the fn-rr thf m-cesaof WateV and ttia MOrO pVT* 

fi^t tin' ai'tir-ii nf tliewn'W. 

Witii np* hliuli-" wi']I Itnrii-'! the danger of molnit 
fas decpcaM-i), ,-iii ti .-\rnt fiM.t nr iiinH-r>inn ledliehw H. 
Anyniw'wlio hu« t-unni liyth.' tliTo'tU-, rheekln^ IIm' 
enicine wiiti ilw hcuvi-^ of flu i-hin, uppr. i.'iti-^ ftdty 

tblH iwiv^inr.^k*" Till- r-iMirTiii *,-r<-^, <-t r< nr-* W'ooM 

never race eicept In a Mea wtiere the i4dp «u* pilehiui: 
heavHy : while the itde iOfewi^ beloiK Wall forward ami 
deen in the water. wnuM paDbaMy iMver flva trDable 

in trie worat of iftu 

When the ufe nf tliree Hcreu» wa;t fln,| projv ^e.l, •{ t- 
jLh-Ji |irfvailf-.l ill till- niii.d* of |[io:it eimineer' tli.it lli. 
"rac^i" <tl the wafer fn m the «iiie arrew* would 
mnieriallv nffeet the ii'-fi.inn? f}H> eeiitrikl »rn"W. Tin- 
> rror of tnii) mppocit inn wan !i;ilv ^hown by the trial*- 
of the " 4?4>binibia ai.d " >]t'nne4i[ioli».** lit the 
"t^ulutubia'^' tbe pitelt of all wrew'*> wn^ made tin* Nini«'. 
Ttie irtnb of thli* ^bip bavinK *>hom-n the n volution c of 
iti*' r'entral i-erew ft' th*o^ ttio^e of tbe winir 

fH.'n-w-. the plteli nf 'lie fMif r.*. ..h vt on the Jllline- 
a|Mlih"wji^ iLimle <I ii.rlief It h. | h i n that the nide 
Berrw-. Dn tin- Iriiil- of the laH'-r v,--He! fbe ?.|*efii of 
mtJitlDti of the tridnil M'rewttii* alu-n-t pren-w K :i 
inojiii hi t w i-^-n the si)cedgt>r the t -a h ^'i-h- r».'u w ii ii h 
di>f«^r«-«l Niitfhtiy in piieh. Thin r*-nli -Art.-* i/lit;iioeil 
withcHit any "' loekeyiiur " of the ilimttle nr <-li.in>re in 
the cut-ofT- 

Attentlon biu l>een called tn lise feiu-ihihty In the 
triple cynteiii of weiirlntf a (creater nuuilM'r of rev-tibi 
tious owlnjc to the rvilurtton lik diameter *t1 ib^* ^mn>el 
ler civiujr deereii-e«l frTethm of the liUd«'*> ThiM mat 
ler of inereiLM^l ^pee^l of rotati<ui alt* rt-. diTe*-t ly the efll 
cieikcy of tbe maebiuery. e''|H-rjaily in war^hitm where 
the ]itrY>ke of tbe engine lmiile<l by the hei{j;l(l below 
the |ir(»teetive dii'k. The pinion Hpin^l lutiiil be lii|rh 
to fc*'l the reipiirvHl |MJwer fr4un UKNierii itiachinrr}* 
without toooainbrou* low pn^Murr evhnderK. Any in 
nraw In pbton aiiee*!. or In the nuinher <d revoh]t»<vnv 
deereaMO Ibe e«tMlen*Ation in (ho rylinder*. a* the 
iCcn of time m one of e>ui>lderAhle iiniM>rlAiii'e ik» fitr ti^ 
Ihir coodenitaliori iit eiuioerniNl, And. further^ mm n 
eonseqiieuee of ijrealer pl'-ttwi "-jM-etl, uf oht/iln h^hler 
enffbir* and nhnhintc* "iii>'ih pouer».. it in k:ei>i>r;ii 
ly pomlble to obtain fiuhMi >-|i*rHl In our low luis^il 
eofflnea. by a ffrvot nninhertd re\olutiMn», ; but there 
tww been nolntMl out tb<>^ difHeulty of obiainint: ellki' 
ent prtrpe'len* at hiKb rotative ».pe*HU, for IrauMuiltllMt 
great powers. We Know, of ci_iur>e, that it in [KMaiMe 
lo grt an eflkfeent r'r"peller for tbe very btKh«»t powpm 
yet iunnI: but IlieM* propeller* inuvt iie> of icreat din- 
melor in larKV ttbitm. and In Che United State* we look 
Into tha uialCer ul dranght very eloaely. <tur ve->*eU 
inn tanllt for rntertng eooiparatlvely vimilnw ii.^riior>. 
and ft faiuoi eMnr to seanran eaew Ibnt will tM*enkt 
twillfl 



eot, and that i 



wore than 94 feel dnMabl; 
ndttlttam Iniiiitilnii at wa ■ 



fltonnSI lbBOl.11.0W ton 1111001110 

- • nMeeMMt bnnoarlabi 
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y Google 
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. tbM for tlnrl* Aorvw vhimIk 

ttf Ilia nitUnff of lh# thlii. It la iimwary aIm 
' widffmbto illlf«renc« in l«v«l betireeci th« 

— lowwt iMUt ol th* «er«wti hi a tmlu tervw 

■L It frill anraly bn ailllcuU, mhI. I bell«>v«i, iiu- 

tolibfaw withoat tli« niw ol hWb kIjuMb pl«t**H. lu ob- 
B aiMMtory uukchinvry f<ic twin ncrvw uuder 
the eomlitioiiii mnwd. 33 knots. lS.O(ici tuun. and 'U feet 

1nthedi*flten of nuirin« luachiucn- it in iiupurtozit 
tlt*t tli« mlo bi«(w**mi Btixikc and tlin diaiucti'f of 
eytliMten Iw ketit Miffivieutl}' bigli. Thin rntia U nvoH*- 
■arily low in all naral vhuivI* u* cuiu[Mf«>d with th« 
iDiMvliant serrjeo; on OAPount of Xh»* nMi-Mnltj: of ktwii- 
iuiir tlie DUUthincrT birtow thi* |>nit**Rtiv<i tlcdl. Of 
«ounM!). th« largitr tn» pi>«r«>r and hIk*» itf thv lov pnw- 
■urn rirlindaT. thit lonyitr tlit* *>rri>k*4 itlHtnld be, aiMl 
tlM>mfiirn (lit* gr^Mt>r tln' K.iirlit uf **ii>:ini9 roo4D n- 
oaimd f<>r a pni[>»*rly il.->ii:ri. t • nu'luf. Th« i^raiiler 
tnrdmu^lic. tht" ^ri-at4*r th.- |>n->iti|i- li^i^lit of t*uf^ti« 
nmn, and, for rli.. .anif nurtili-T of rv voliiriniis. tlm 
(FRnri^r tliH )ii-:<>ri «|i<'c<l. tt i- iini)iu*nlintm)>L(' that, 
wlit-tv lU'Tc timii. Kny, HKiUHi hornc |m>W(T h lo tx- tr.»ti.-«- 
inttt4*4l thnjiiirh a -"iii^flf shall, uiuit-r pr^-^ u'. i- m.iit n inx 
of H|Nf^d ami di-4()lii4'iMni'iU. lli-' ijumli>-r <it rt'VM;iiti m*. 
will be liuiitvd bjr tUit imi|MiUi»r. in tJut UnUvnl 

ScaiM navy, Iwiraiic ahba «f vwqr llsbl dnMsbU m 
eoiufwrail wUb oMmt ftw w,.«n IMlMpgWwl Bl dill 
r«K>«jrd. 

It luw fchii.fii rh it th4> UKOof trlnlf Hcrywd w<miM 
land l4i il* f v- I I rh.- roluriM of (In- cylitidiT-* re 
qiiltvol for iriVMin f iH. A>r. This in quite afiarl from 
till' r,«.-r rliur tlir* |t<iu.-r ItdivUUMj iutu Ibnw partu in* 
iiT i\uil \fi due to till* frr«at«r piMtou B|>«*d 
|Hi-^ iiU'U'iiii Hit- Miuttllrr ftrrvw't. It will Im* mh-m, llu-n, 
ili il c.iiisi It-ralily lu.irt' l.irituilc i-* iillLi«-iiltli*^ in tho di*. 
K,;.'ii uf iiivli.n>'rv for *h:[m witli tri[de »cri»ws ihaii 
w-Mihl iK- |»s%tli!,i> if M-n)wii w«ro umhI. U tbre* 

eri;;;ti.-v an- iiivt.il.i'.l it i. .-.-rtiUQ tlM| « |m» iMMlt li 
m>tLiin>.l iii.d.-r :li>- iirM-.-.'tivi* diofc «ImB «OaM Im 
liti>M<Mtry for :i r w III m-rt-w >lil|i, 

It K To h.> ti'>tH.|, rh>-:i, rlt.tt tim (koonnriiy nf a trlflto 

•rn-vr Httl|i I- d.-VMloj, .l ii.r oii.v lu iMor.- 4>f1lcM<til pr»- 
nuUi-tii, lilt a - I in titt- iii<»rH (t|^lfH-ut ii-** ..f It;.' -rc'niu 

III tu-' -I,.: .I'M I,, lilt* tlwiffi*— d ■•.in.i..-i.,.- 1 ■. r..i- 
luwiii^' III.' II -r.^a-^l nnuilier <d rf v..iliii-i'i--. ^iri 

Ifn-.^tt-r Th** *M'iMI"|ij\ nf | in 'I i' I l-ijH I I* 

lllUH iii('i-;t«.- [ a^ -i r.'Hi]!^ nf ln.tli i t irrr.'WM*' I prupillfjnii 
t»H|-(^ii.-i at \- 1 -if 1 tiiT.'.v'-'l <-ITiL-i<^iu-\ of tlif (■ii(„'iiu'*- A 
d»*tTt'ii-'* I iiitil wt'it;ht nf llif iiiarhiiipry l» iiUo a 
iintiir.il r--*iilt ijf llif '-f lr.[ili' MTfus. 

ll of •■.i.irr^r. II III,'! tuar tilt* usf u( thrt**- j-ii^'in*'* 
lualtmliit* tin- rnimlM T'i: . ij;.:.ni- piirlK Tth- r>r%iili)nij 
di«ikdviuilikK'' lin "-v r ukii I. lunr^- .ipiiar.-nt than 

pU*% of tht* |ira^ t>i-.iliil.cy of iiif-tallliJtC luri;*> iHiw^r In 
thr.-' ;t«'y.iiid-r nii£in*-4. and ihiii wa*t tuTomiillHtit^l 
Willi H stroke nf lint i2 iMfhm. There Ih no dnubt tliat 
it woidil liave UtH-ii nei*c<^ary to um* 4 cylitidrr trntfiiint 
Al l»wt, if twin ■'cn^wd had b»^ii n^H^I. Tlif Mb««oiut«ly 
tu*ci*Hasury loiTwti**' in the nunibtTuf c\lindi»n<iH (liiiit 
><bHWii to Ijc bill ijiif rii;litli. I >f ciitinw. it in under- 
uto'Kl that tlii^ tiw? of thr<-«'-r) liiidcr t-in^mr^ i« iioi 'inw 
^nortUIy appruvrij. Jt la u-urely p. iaU'i ■.^lit .l-* It- u: 
bl«, aoJ AM iiitttiKltHl i4i hIiuw that (hr artfuiu^nts 
aipunut triplt* wnrrwv baMul uu thr luulttplM'ity of rn- 
giw paris, onald n-iidily be luatle of praeticaltv no 
wei^flit, if uthiT i'onilitiiJti4 tlitl not render aUvMbUau 
in(!r«<aMi in tlu» imtnlwtr of pyhndrriL 

Wat4»rtntMi hnili^m hiivi* now eoinr to Rtay. at limit an 
far a» tin* Ufiit.'d Stiit*** navy t* runiH-rimd. Ttutw 
brtijif K'rth rlinti i>r*tHiti nf In^h pr»>«ii>nm aiid rjiiiHe the 
iiHt> 4»f i|iia(|rii|tU' »iiC|ku.ik*<loit *'ntctiii« for <H'oiiriiiky'HtMkk«, 
At 2i»tJ {HiiindM prfoMtini the quadruple ex|>aU(iioa mi* 
irb»e frivm juiRlolenI fcaln U* Juntlfy it* viuplovii 
Owiriac to (b» low powi^M of peace cruiiiiui? wttu i 
Of-war U h» queHllouable whetlwr it Is de»irabl» with 
ttMM hiUm to devitril «u»riiieH for the trrentevi ecuiMMy 
■t tlW bigheM power*. L*iH|iie«liouably, an arraofi- 
tanit of ajrUoilBn wliiah pm Uie greaiast aooaoajr 
■I eba h^hiMl pft«Ma p ioJ»fl » • MiiiimllT anM» 
MUieal anglM for lb* buMr powm ardlnarllr md 
In maoa 

Tha wide rarlationii In pr«Mnt itoaiffiu •how how dX^ 
farwnt dwifneni tmw this problen. It Is MrtreHMiy 
•onpli«U«a» aod I am fr»e ta oootew that mueh luore 
4m thu an* now avaitaiile h m odt d lora full tiolti- 
lion, wa iiMtfl know tlie oo-.i of nmBlBr Ifao auxiliary 
■kaehlnory, and not only Ifao Afm^a wnpirof tht tuain 
««ueinefl. but (h(*ir ruft oC powar BHl aIh> ha «iara- 
fiaUy ouusidi^rMl. It baa baaa tboacm aMaaMa, faow^ 
oirer. ia the deMitfu w« are propotliig tat oof lalaifc ilwt 
ahlpfl, to iiM quadruple expajiaioa aoiinaa Ihraaghoat. 
asaostSeyUadeffBiualUuthelhiwanahiaiigliMi. This 
lsaoaiuiiiwabl»«lHin0a frotn the ppaetioa Of M yean 
mpx whan two u|l ini W ia ware luort frMiaont Bat tlie 
lailia nainber of oyllndaia baa ' 



acilNTIFIO AMBRiCAN 8UPPLEMSM1'. Ha 1S1«. 

VALUABLE BOOKS. 



hot that tMi 



nauilMr 



«3rliBd*n 

•doptad ibowf that oar niwrlvno, at bMt. ti tiwt tin 
aHMWcat or tlM ualtlplMty of mru a< Dm miImm 



Ulftr. in MMWif tt X||«Miii»iit. amt to mm tt it- 

em, b ■ uttmlaMiMaw of tho fMWlh to Ito 
of parti, ami mum mBciaBt to OTomuwatto dto 
advMitiMiaii. It will ba polnlad oal, ferthw, MmltlM 
ImnwH la th* nnmlMr of warkinc porta doa to tm oia 
of tripla MTom la only apmrant, aa ordinarily thai* 
woold t«» act inoio than vlgbt cyliodM* aatptoyad on 
oar Irililtamw ahliM. *icAlii«t t<>n rrliodara that wonid 
MOMiMrlljrbs iiwii :n -ii^ |i-<.|i..s..,i nv«-«3rUBdar4imid- 
■■plooipiMiuii rti^-i'i"- r .1 M.iriwiri 

(Tu be cuutiuued.) 



' ol modeni i 

iMIdiwIyahciwB to Piof. Vaman . 

ottlMdiMttjrotllMairtk. Tk* I 

■ G O i mad waiL bi hai Mated to aiaaMl iMtoMi and*^ 

tftucMhf «ri/lt,Mt,«M «( aifato r"^^ 

r A larar I Inali laa|^ 



„ J Bltoal iBilway r»innaiiy ha* bam n» 
IK par nonth fnim ttie Itmninloii guvrrxi- 

. for idloviiwl'tlarairrlani tooax ihr «lm-tra»nf 

thaaonpMjr In tha prrfamanei ol thrir diiiin. Tlw 
Oompnoy t-lalm* to h»*» krpt ■ nowd ol t\» nanhnr 
earnMl, wliMi i>l>n«a that at rasa tar (araatha nim to 
ba rluivnl w<Mii<l bo owar $tMt nar month, la 
Tbnwto tiw prim pold ll Mid to ba •«» par 
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tratMl hy th* hWtiMi riMn of •iirmviiixi^ 

((tmt tll^tili-w ■■p*>ti,.il ti>-ofo 

Imr an*! m|o>rtMiii i:.'i-.ii> u— {■■«« 
liM« In lUMT rsnk..w.) |.( i lir (.rr.i i- 
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^^^■^ KMNRiia MnrM « m . m oesnMiinn rtegji" 

KMniMaiMlB. and U> Ml aa ?olti'li..fa nf P"»* 
VMlina. „ 
leiMalinr-tr i»<i.t><..o> -hnr tiaTi* had f»»»rWr»iaar» #rt*rtFa<K.W"2 

llnaa •MMiitw*-' ll iiirw I ' l*- i-fwrat f raa#«i '^V^frKM* 

nrtlrtna. and II r i.n...r-.t, .( i.i4n-all— ♦«>» l*«l*nta I* 
atiHM.rBMd* 411. 1 I ..rrn/ii ' .«..irl«A li«Mr« *••*"*'«" !L*'fil!lIar 

lik»|irt|WrMt f I ■•*««a. t .ii.fyiiftiia fur lltf*., Tn*!'- ""iL » 

ABMatimania. and kr«i>na "11 fikfrlnimiioMa "f ra»r*if *'i 'v. .«*dw 
IfUlMtotlMM a*HWMli*|iiBaal<Bt« BStf |l^.nl(«ll'» -> <rri 

A pMlpt^M aftir fra* tif r-liart*. «• awllnMl-n *rfli iin-'» ^,TJ'4^ 
Ufinabtiart 1'ai-iPta arvi h"m t^antmra iWm . ^irwi ■ .rw -■> .t n-mt» ^rmn 
lfark« n.|iTr.li-. ■•••ii-Ti4 ralmra. Ai>|apah> lUi—ai* Infrwi^^^ 
A«"W«iaiM<l. ■ — ...■« liiwa t« thflUk^tf rBrir^l^.^^ .^.^^ 

Wa ate ami), '"f -t -wt%r. a 4fwMWtav4 Pi'Wtn Tataal UMIQ^ 
gaawBt ye Mlbud ..I •awwtBN palMla la all t&a p ntti ^ml «HI^" 



Digitized by Google ] 



SCIKNTIHC AMKI5K AN SU 1'1'I;I:;M KNT, N... I JU. 



Afmi, 9«, 



im. 



Ll<VII|i Alll AX1> ITS IMIKNmMKVA* 

Hy IVif \V. I". PxHIlvM. A.l.lplii <;.>lligi-. 

K>:n nv* ici* iiit. ri"^: hux rt'it-iir ly In-t-ii jiwiik- hi •! li. t Im* 
hi|liff.v'Uoij «4 Mir hy th** HtitiniMirfltlrliC i i-tT K <mu 
priMliii>i-il In itriti'iu'iklly uiilliiiKvil iiilitiitit i. 'I'lii:« 

r*->.|lt ll.'iH Ih'i-Ii [irnll>;||t ulHiDt liV tlli:- llHVfl<>)t|U«'lit 
till' ll|4'(lliM] lif ••VfL'tUkiun. lUlll lt<l 11-^ ill H lifw iiiiil ill- 

vr"Hhiii-.i\ ilfvi^'ij uptiiiriitUN. i'rvil'r. fur Itiin in iliit* tu 
iir. V. K- Tripkr, ut Nt-w V<irW, wlio litis for luutiy 
years b«*tii rngnKnl iu tlu* ^(u4ly of this pniblnu. 

Oar Rnt psf^e illu»tmti'iii KhowK tiu- ikpiii^ritiirr- utid 
nrnuMr«*aM«ut of liiM |»lniit. li {tou»i>t» o( ii tripN' txir 
iMiiii|iri>Mu>r a noaicr, Alll) n liqiiiflU'r Tin' iMiiii(>rtrisitr 
b of tlit> onliitiiry fonu, liAviuic lUri'r |>iiiiip> uj>'>ii oin- 
pictoii •lisifr workiiait In .\ lln» Tiw Ant girn aJ 
Iniilii.U |.r>-siiri' ; Ilii- »'i'..i>.l l«j«M thb to no POWMU, 
wlilU' rill' rliir.l l.rli.).- 111.' ulr Wttdtm UWIMWlhm ol 
•i.M;«> inMiiiiL- |i>-r »i|iiarH (iwh. 

Alit-r riu-ii iiiiu)>iwi.|oii IlM- air Ouws tblOIMlljMll- 
ffril pilK'". alK-rr it ia «hiI«U by city waUr. Parllll* 
vMirk utKial 4tt home fjowiir b riu|iloyed. AfMr the 
tliini «iiu|>mniuii Itir air Howk llirannl an anMUnilu* 
«rtii«h di>|KM<-« of KHiw or itii iiupariUM and II paanaa 
•n to tlia li<)u>lii>r. It i« thin pnrt of th* amianiliM 
«lliebeoull<ul» Ur. TriiiUr'a iqimiU inTtntlon. 
MtW* at thn iMTulinrlr ranktrarliHt ralva, whom t)«- 
talli«n«n»t iii i'l<i iiulille. n |iorttoti of tlM n>ini>nMMi<J 
■Irto Aii'i«M<i 1.. v»|inn>l Into •tube •orruuiiilliiu tl>« 
tltbvltiroi>t:>i »ljii-ti l)w> rviiuklnlnt!alrlall»wiiiic. Thin 
•l|iauiJe<l «lr ntiaurlx n l»n(>- auiuant of limt from tli<< 
■Ir Mill iiiHkr cumpnmtoii in Um laner Mb». Tli« 
eualrbt* of tlip iiiiivr lubv are Ibui eooM. Iu (hi* 
wur the air is bnmRtit bduw tbe teiopctatotv of Uuue- 
l^eUoo oiiil ita imMira ia very mudi radiuinl, M thai, 
•pan upcnios valve at tba buttoni of the nppam- 
tOii, s iiTMMn of liqnid air u mlved, flowing out with 
loamlsr luoro Inmt tlinn Ihu walar IVon oar onli- 
narr city mnrlo« piiwe. Thiu the llquefiKtloo ol tlm 
air wamHii|)U«U«ii by tl»« " M-lf-intMu'iflmtliin of coiil" 
' imI by tlw •xpaiiMoK of a fmrtian of tlin«>iu 
■ •ml eooM air, wiflumt vuiiiloyins auyorliitr 

i to brine about tbtt mull. 

In tbto I|m the >llir*rMiM iMtiKnn tlu i>rii< 



nloyetl by Wrobl»w«kl and OIiwmU maiMr yoan lo 
iha llqnaiiaUaB ct varlMii naai, aod miaUjr. Id Ilia 
•■ laoflon at air by Olawtnidaad Davar. 

inogb Iha aomtMy ol Mr. Ttifttor. wean alila to 
lata cut of the oricinai aoDarataa by Btcana tt 
.tba tnl liquid air woa inadalD 
IB the watU, by ibi* iMaaa. It 
lod br «>tiaintiiii < 

pnmura ma MM — ^ ^ " 

Ui*ruiiuiy. Imk lb* i 



IMmi 



Anwrica, 



bam la 



Willi itny of time npcriiaento b WM, and previon* to 
tliiti tiiii«<, an itr, Tripiar >tAt«a^ Ilia apniieatlaci fur an 
l'/iil!il»li luttvot wan nn Die in the Engliali I'aleut 

Our<!u( nf tlilii original apparntita thnwa tlw tulM 
t)ir«rii;Hi «'ttt<'h th*. air iinil«ir coiiinn.«iilnn Itoweil into 

|}i|M <M^1I. U mm 

t-itriMjjrli i» tiiin- itnAi '■•'♦'jiJ ill tht' mt'lill' <if tin* intl «imI 
IMimmhJ ilMf v»iv» sliuwii At Uw UH*. Ttw whole wm 
HurruuiMliHl by a srltvw tulH^otiwt) nt lh« bottixu. Hj;' 
the ex|Muistoa of the eovCiiiMiiicaii* thv coH Hiitl tli« Uttii^ 
tulM*W4<re iM> coul^l tliiti lltpiiil uir trioktml ttowii tji« 
iriiMsatiil dn»{H>*^t <>uC i«c th** l»<tt<iru of tli*' tub*' 

Tliiti Unwt iuter»M.tiii;r pttH-i- nf |imturi<'iil ajipitrHtt)^ H 
oaly 13 triclketi lutm hiiiI 1 ,\ inrlie^ jii ([t.-tturt»T. Its 
cik|MU!il}r wiwt of cuursi* ntrvtuely t;<jiti|iiin'U 
with Ibr i?rpAt nlaiit wlik'ti will 4lt*ji\fr fruui U* 40 
(Cntlofix of liqiiia air p«T day uf 10 liour^, with mi ^-x- 
pADditan^ of from lo TiO bontv |MJU'er, aittl it* ni^rTii- 
lion iniut Itavtf bM>ij extrviurly vluw. mm nrnt^uin^il miiIi 
tiw tM\vfimtUm tit thi' luntlcm pltint, which will tiiVr' 
luiul'l air III li*w( tliau IT) luitiiitc* after tlit* pump in 

,\h fjijit Aji th<> lii|iiid nir i« ilntwii frckiii thn lii|tii>fl«*r 
ir 1- plikiv^t m lui caikii, [Mi.*ki»tl In felt, iti whirh it mui 
Im< k^iit furn v^ry ioug iiiiiv. t 'liiiw imvo h*fu m^itt a* 
fitr ax IjViui. Ma*c* , In ttlr*i*tliiii tui<l \S^ji.'«h~ 

in^toij. Or. Ill rii.i Hfht-r. iiml th*- <'«Mit»'iitsi WKr»* imt 
1 y ►-VMpurrtti'Oii 111 tniijHit, Such 
mHi-iih i*iiul'.I iM»f wholly t-vniKtriir*' Ut 

I u-l i^-^ >mlb. ill 



■tern>n- !>■ <l tui 
(1 <*uii liut'i.riu' 
IftM tlmri t i I 
IV.f. IV-A . 



Ml li< 



FiH- S|. Ill thin thf air will liL.--t liv-- i.i 
Imii,' li-H ill iiti ur«liititry |wiokLHl ^li-iu It 
lirnrtii'^llv *)iiit?t witlioul boiliiii.', ^iiil'- 
■ M^l. K-iT '■ till- U^i^iiiU- :■■ ■ii'lilt- 

:-M.li llif U-.lil-l ilff- ri.MTfll I'-r iT".- 

i:i ii-nin- (.( t:i.- -iir. Tin-- i-; . I : uh I I l.(■ 
lw[t.■ll ttinr Mil - fvi-r h, I'll [ir.vliii'i- ;, 
.-it tl;i' i.nlll IIIV [■(■.■->'lf.- nf tl|.- JillliM 

■■ - > r.\ [.-il ' iHTItlAllflir t'V^^ ' 

:ir' 1. !•- tit.il wiilihMilHl«'.o. liitf r**-! oiir 



.1 1 



it. Kill ve-ry 
-ij fruni tlir 

Irs btiiluif; point 
|.li.<tm In -Iin i', 

;■( 'liSitaiitii o( tbrt 

,il...:-..'il r.t rlnit 



Hi Ihi-i vfiH Hhovt tliat th'.- Ixrilini; |i<ija( I'f th>' air th** 
Iriwetit ((•tu^Nrr^turi* iImi^ far atliiiiii^l at uliiMi*>ph*'rln 
nrt-s*iirc. < hily liVilri-i^tf^ii ai>d ln*liuri» lin^** low^r 
litttliiti.' [wfint^, ami in'ithtT af Im» *>t*«.'fi Itipif- 

' ■• -lilt.-, th il i-. .1* ;\U\\>>- 
^l;lri■Ni^•rlt i':iti hi- iikitl-. 
\ I'lic'iiiiu. Thir iiu- Th" 



ti.'.l 11 

'!•'"■'!'■ ]""• — 1 
Will) r*-ir.»^T'l : 
Uiwii>t tftiii >■ Ttir ui'i- ) <■' -i't 
The IL It; II l.i'i'f 

U>W H t«*ll|pi t tl'U. liiiik. - r ;■ I 
♦•ttK^rhllflll • I'f ;* K.I V :-• it :llh 

iwrrr. Wli»'M ;i ::.-l.f-il Mf ti;.' Iniu.il mr .s 
ihe can. it LH'ib -u % nslfuf ly 'Iht iln>!'- ' 
ji'L'tf l lo (((lit*? a •llaJaiit'**. Tilt?* nTilirii 
t|i»li is fUL»l»-;l lu tlif (fUlpeniture ut lie- I :( 
bv-^Niiiirr* ipiit'l. !iuuuii-TitJ^ t,'wijlly, hi tlii- 
t* tiirbul, euritAiiiiri;^' M>liil puriiclfn of 



lilv 
n.il 



I.) M 
;i iiiariv 
s . har" 
■ ■il ;riuii 
ir- pr.,- 
I'l'l rli*' 
Im.[| it 
liriM'i ie 

Ilk' a. i.l 



iiiol ptMMibly i<?i*. Th«*- may )m.> HltenHl 'nii thr' iiu'i 
rilit-r piip*-r. iiinl the lujui-I f- to bo <.f a il. l: 

^ttt»'if■ at hliic. cl**Jir IL> w.ilt r. 

Siiifi> tUir )x>iliii»; iHdijf- •).' i.irru^ii ii i. i;i i ', u luir 
that oxyicpn, it fnlinw* th;\t. in ihf iln>c Imilmg, nit 
roie«m If ufoiitM froui the oxyicfu a* itlmhol nmy t}« 



iii%tall«*4il tri'Ui iiiit'iirt* 
the diiT.-n-nct^ t -.t :i 
iiu-iius liijiiiil Jiir 1'.-^ ■ 
ir^'ii. Thi> lupiiii iiir ui.i 
writ, t>f <»i[y^«'n, but .iM 
iMtrtion tif Li»yici*n in, r^ 
iMpUd l>»* |»«»ur4Ml tipf.i. A 
wattT from u U'> 



i.if ul;*"lii'| ni.il wiir-T rliri.uijn 
ilifir Ii.Miiiii: [-NtiT^, Hy :1ns 
lllJl■^ V'-r> luin-'li ruh-r in mi>- 
ilil lit ?int ci.iit?ihi oiji> ,M [>-T 
I ' iHMiirij** fcr 11 « hilt* Ui" pro 
..L,.-! |., ,1 jM-r <'<'iit. U ilj. 
hlofkoj UK\ It tKiiui-U KiT likt- 
Th** Iw lit ilw r>l■t^fltl^ c^iui 



la pccMlolftoniLWtMr rviif. T. i>\^»mr nimtm. A.M., KM-. 

w— If w ■iiihiTitTiHrTi tmir im inr iiiii|rn »Titr> ti pTnr rtatr. Km 
MdtlHl'^UHdd Air aibl 1^ tiqiirr«il>Mi «r UMnL* It iMtownklb* 
•nl(|w4 fnHD Ihr mriltvi ek.|wil«imtp in the- pfwirt ttns K iHlsta 
thf lOOTt Mvtit ili^i-fc*t'*nn'i«- ■* iHvM 1^' hMccy. liUcmiJIv. MM mil*- 
rnbi<^? '»t Ihr ml»>«l. ml U oIIAmI wtIivii In oupalar i^k. A «MM 
rtr<iiiliriilll l*p •'iit itii tmnUrUtnn. Th*- UhA h nnllfil (br MU^HI* 
pMdlatKns Hum k i^itany. Ml BnnHlviay, Htm Yacktfiy, W 



:M4 F. liuU^-r thiiii :h>' liniiid air a .1 ist.ui.*.- i^f 33,' 
tcrmter than ■♦■piirateH ln»tfiiiK waW Ir .m nf. We 
caiiUMt fumprelivnd it uny Iwtter timn <-:m <'oiu 
prvbcud llir »|>ace which »f|>«rutt:4 ma 1r>>::ij chr »ai]. 
AltUnii^h i»(> o(>iJ. tilt? banvl tiiay b*? iLlpp«:^l thl** thr 
ii<|uid (tr lliir li(|uid may be |KJiirvd Into (lie htiinl wtth- 
• ■(ii iirtitliiciiitf UHirlk r>ea>alii>ii, »iiiiH5 tin* li^it uf Ih^* 
hiLiiti t'va|HirAti**> lh<t li<|ijid ou iptlckJy that a layer uf 
v^^for Ix fi>riiie«l ariaiiiil the haiid ; iu otlMf W^um, Ihv 
ilipild Ih thrown into a hpheroltlaJ utalr with relereuoe 
to tlMf buHi. If, tiowev«r. wMitact i1<h>*^ take ptucv be- 
tween tbe >kin and the liiiuid air. it iu<>«>t Mtrioiu burn 
nwulia. One dAy. whun VieUst biul a bum upuji bin 
hand froia Ore, he «bo ptodueed one afwIdentAJIy by 
lU|oid air ; tbm oedioury hum iMaled lo teo or twelve 
dayn, but the other ww afwn for eix uumiUm. 

FIff. 4 shom » miiHrr lube 1 Inehee in diasMter, with 
wfttU «f «n inen Udeh. On poartuK m eoople ol 
fluid ouiMNM of llqald mtr Into thm tabm, nod drMns 
» wooden pUw Irmly In with r hikSMwr. H im drlwo 
oBt aInkM iniMdIately. and with noeh vlolmw that 
iMMMlf ovwhMd are Indented by It. Aboat M mMs 
feetofaJrwoMmprMwd iDtooMmUkmol th»llqiild» 

ooettpfiBfftt]«abloliMli«a Tho HqnidL lh«wloc% i 

pta^^ rh of >fMoe lllled bylhofuafcr - 

«ua fatwrnliip to its iBaeeoua form at r' 

•M K uiaat expand lo 749 Umm 
enortnon* imamire prodwNNl la this tnuMfeciaalioo Se 
thui apparent. U woold mUM\9Mtm lo bo pOMtbla 
t4) conairoet OMMiWitlM la Mfelah U ttMld Mir ba 
Niorwd and allowed lo BSiBB to aluweplwHo tianfwi 
tiir*'*- 

r<. >>lit>wii tlieelTeet praducrd upon iron hy redao* 
uitt iia Uiui(*e«ittni« to that of Ikioid air. Ad ordinMT 





till ilipp<ir I'Ui^! in tin* li'ituil iin.i nllnw^nl to wm.I IlII 

l>i.llllii( <'fn>H s I. nu'^ i^ritlli' riii'l liri'.vK- l.k" 

il|Hiii iicing ^Irii.-k ji_'.»irisl tjilili- cr lliri'un 11(1.111 llji* 
tl.H.r. <'-i>lJ|i.'r iuiii pUltuuai. uii Um utlier Ijaud, re- 
iititiii ti.u0i at the wwNt t ai ai ia n il Hr ee. Tlaa tanaila 
■tn-iiKth of IroB aaaM bo biiwanJ «wy ■raatly by 
(Molinic. 

Fl<, * nh'TWa fi tit lliiiiMi filr In whirh n nitihrr 

Imll Is lli.uillll- II .Mil !- I. .'I .CI. I l!int III!' v,i|H.r l'.,,vr.< 
over tile eiiKi? of Itie Oitill. uut ririiif m .i.-li.ii.l fr..:ii it 
aH doe« hteniu. »iiice it i« luiicli llejn i.'T th.^i. ;.*..>.■. .m« 
at orjiiiary prewuren. Thin |.r.'".iii^ iti- .-ijii.. u 

anee uf a ciuiHi ul utaaia and wotiiti lie eaaily tuist4kiieii 
fwH. Tba ohniwbiah the band rMotvatt ' 
poaad lo il tfMdd, batiwar, fiilakljr aaoi 



rli.' .Iiir. rrn.'i\ When the rubber ball hu hota 1 

t<» th.' i. :ii|M nU«r«of lhi'ljqui<l, it h.-.-. ... Tri-(ila>C 

l.nrt..', .11. .1 on Iwine tlwiwu ut-iiui.t u »ui| JjJ^!? 
uiui.y t'liw* A yry I'urii.ii. . fT..-- |'r..|^inMl „|_^ 
liilliaril Iwll or i.tlicrartkl. .il ivi,r> .,K,|,i,njt|J|5|T 
teuijteriitur^ of lli|iiiil Air hit- iti.r [-.^u . iplntunj. q| 
ei|Hj5iiii: it til til" iir>- liL'lit r. .1 tf* !«i..ii.J» 
iiiB it iiuiue.li;r..'l> III .1 .l,.T„. ii..l i^iiim. II .luoomai,, 
brillmut |5re.':i |ili<-rli"r."<>'iii- It la (Minibit 

maiiy oilier Mll.Mani'i-t.. ».|: ll x- ITflJ. 1111.1 bfilic, Iravll 
foiitui t'j |».-M'^- llii- •,'iiui- |ir-:|«Ttv. \Vlii«kv»i„|i^ 
ilol An' fr-iii'ii with littii' .lifTieuity by iiii'iiiL'f ,^ ^kL 
li(|iliii. il 11* A I'uriL.ui. t.»|w riuifiit i*ee'Kii: 12uolrtiJ 
H tnlw Ml which in liniiHl air lu a fisu^iA wtiialiy, ,|,(,|| 
ill a (.iw Miliiiit*w heoomeA fror.i'ii Kiliij. ija ainu^ 
Iheutiteide (4 th« trlaw the Kiliii «hiiiky aetyhe*^ 
luoveU, aUil We have a nrhihiiey (uiubter «QU|0ii4tf 
whi^liy ilnetf, but tlie wliuliy 1* in n wmditiiift MHifch 
uuly fur cMMksuuiptioii ill till' KiuuUilie. 

a' ji'tuf carlKiliie aciil <itrr«tnl into a t1i4h llMltiuf a 
ailliuiKof liquiil air (mh. Fi^f. lUi Ik iniiike^lsataly fn^ 
and fornin cnrtionic Hri<l iiikiw. in tlip 0)1*^0 air, iiliigli, 
00 beln^' pIai>m1 ujkih a tAh1l^ iinAM>ti iLtothfayN^ 
■tale olihuiit lueltiiit:. .\ >'t of >t<'Am liirrtMfaie^ 
irlwa «ii the li<|uiU air eH(iM<ii n violeut eva|ioniii««| 
tlie air and eoiulensatioii uf ttie titeuui. mj tbataciaailii 
partiolMiioUM awav from tbc dieh, but in a rvoiarita)^ 
■bort tinM* rcHiiiii )iail«touee of the Hixeof pm vnilli 
found HoaiiiiK quietly in the liuuiil air. Tbn hatr 
euoled fruni + SIS to Fah. ui tbe thnrttpiMrft 
lew aeooudi. OoiMidt*' bow modi lieat tlwy ham (if^ 
on. The beat of evapaiation of water ii MT Ml; 
lU*iM>reto KTo; IfTiilvra off in f rminc and 111 
more in lalUnKto ibe t»iupi>rataro of liquli] air; Ijor 
la I be ((rand total. Iiliitbiy dettnm per leeuiid mgll 
boa moderate ettbiiale of tbe ntte uf luat. Iliiiiii» 
OTTfTByr Mill i( it to ae« the air uf a room KmbaB 
■ponthaildaeaf atulie iu whioh liquid air ia Mia; 
Ibb oiWHMii. Fie- IS abuwi Ibia eitwriiutoL Wta 
tbo BMMOIO ma rccl'te™ about half aa atwapjiMit 
IboliaaMairiaeainla be biiiliB« in the lafat auk 
I. loocryatalefniu ibemeiMaiwattbeaMilk 

the exterior of Uie tube ; but ttiekURa *«• 

antocb tfteee cryntaU and talJinfE eC to tiieioariM 
tne dropa of the atinotpbotw of tbe rooa emdntrf 
direellr at ordtoary pnaeora into tba iiqaid loiB. 
Tliey diMppear alaioet Inetantaiwoaaly In a dtal 4 
vauor upou tlw floor, not wottintt It at all— a umtk- 
gda^dgl to Me a llc|uld wbieh doei do* a«t Umiw 



I wfalcb it •irikee. 



A tmal alriliiuR experiiaeat hai bcca MomA ta 
Mr. Tiri p ler , aa ««•• laaay of the eipef iiumto «blA 
l»*e been blinailir fcawlbed. to Bbow the tcailb 
■inmilb of fiaiM aanaty. Fii«. 10 llluNndM lUt 
Into a pMOr diih It pouted a quantity tiamiBy 
latotheAdiaf thadUi bam been kiatrteda|a<r(4 
liwwT aM oa n yi a . If thia dWi ia ptMid teak^if 
UatriS air. tko iBHoarr ie onickly aMMWUi M»a 
•dM, alBoa Mi fewdns potaitle mhiti««lr hMh: Vk» 
low Mm. Kow thl^ aoqiended in tba naiSar 
will nopport a beatry weight for a Ions thafc A Mia 
a» inch Mioare In erne teetion will luit mtlt nadirSI 
to UV uilnutea. Ot nmraa, aortbiUK ale* eeoid he^ 
wltliltM froieu owrrury wtaloh Built bo donowlthlW 
otlier tibiilar piem of luatal ; tm, lor — —IT't. " "T* 
be UM] to drive a uaiL 
IWibly Uw nwat itrtklofr extwrliuiMit la i^-^ 



quantity of liquid air Ie {XKired into a tei 

Ibe lietMe ii >et over a bat Bre uf i-un li- ; tbe HqaU an 
evafiorate* arid nluKits in utrcAina Irom tlie Hpotttcflle 
kettle ill a Rtrai^lit roluiuu to the lieigbt 01 X tntiaN 
--a night whipii Watt never dreaiurii of. Wlii|i»thbli 
ailing on, if a kIami of water i* jioiiml into lln' ((■^U^ 
It will il*. foniid to he frnii-n in a very nhcirl limn ; ew 
If the ketih. la removed from tlw flra, it> under tothai 
b. fmiiiii t<> be eofoNd witli tba aarbon dioxiite «t 
fire frvireii aolhl wMito Booopto of iBthaaot Ibf M 

hot oonl^. 

All tbeetjwrliiietitu ti«-inl!y ri«rfi>nn.\l in illiiMtiatlitt 
cuiitbuMioii ill oiyt;,.!! iji.i\ i.H perfonueil with lirttfiil 
eiieii efTect l.y mi'uiit. 4-f linuid uxyifeit, wnitruteil liau 
th," ijiiri.irt'ii III til,- luiwiiser already de^e-rtiMHl. Apim 
of nfMiti^'-e, _-atijrjiU^l witli tile tlijuid oiyc'n. ek* 
I'liH'tu-il tiv u t.i].i'r fnitiia Hafe ilintauiN*, e*[,l.»Jc* elil 
vi-ili'iKi' iiiiil ]^ 1. 1. m-n into liiie »hre*!!. !•-■.' t iir ''i- 

A iii.ot U'lintlliij I'XfMTilueiit in ntn-'Aij i;i l-i^'Va 
w tii.'h n iH'wnpoiHir entuiplod into a roll ijiic l>»*eii 
rjit,-.i uiii, iioBidalr.aadiiiattMtfliaatOBaena. n 
iiiiM." »iiii riaSaaabbMBotaoiwairatiatkallM 
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tAk«> flrv or a ciJ;■w(t<^ bum if a »t>iu-k niuuhu [u any 
(if lti«M*, u{HjD vif^iufiii^r llieiu to tli« ux>*Ki>ii iu Ihr 
^lius uf ii(|uiU ux)grti. Fi^. 2 MhuwN thr iuimI** uf ifTHit 
iii;tt A «tc4*l (ten or watch "pHiit; in tin? oxygiti. 
It U itnly ii«ir«MAr)- toktirk thr |N*mt of tin* t.tv*'\ into * 
Miatnh Kiul liftUt It, to furnUli a iiuflli>i*'itt tH'at to omu- 
■uiinlt'-Ati* tb«> llri* to thp sU<i'l, wIhici it hurfix uitlt t)n? 
uiiui** l»rlllUiiK'y iM> 111 t)k«i imlinury 4>x|ta«rliutfht. 

FiiC' 11 shows a r4*ry brilhant fxiifrluitrut. A lurKV 
flAAk, 10 or \i iticlMf** In Uluiii4-i*'r, U aittKl tu eUf in'ck 
hkU «-utfr. liitu tli« tu[t of tiiv flank iKiiikl air itt 
pottrtHl. litis at lint ItuatH. iiinc« llw xiHH-illr trra%-ity 
uf li(|aid nitruifeu is 0*:^ ; but ak tha uitruKi'ii boiU 
awajr. tearing tHu oxygvu bfliiuil. thi> t]r»p« of oxygiMi 
bffffin to Hink Into tht> watitr, aiudo ItM j-iwiilc flinty ik 
1'1S4. A* tlifcMt droii*. MnW. thrr arf partially tiirnmk 
intova|M>r. vblcU of csmrm* tttudt> to rl** thrviufrli t^f 
wnt«ir. ThU action oi>nniinnloAP« a rapkl whirling 
iiintHMi to Che oxyci'n. iiitil drtvtra it back atMiu. Tlitu 
may be luaiiy tiiiiva rv|>ettl4HJ. tflriiLi; a vrry bfauliful 
••xblbidufi, «iii«i* tike ilruiM uf uiyg«a may bean lari^ 
aM an iiioli in diainrter. 

Th« luagortic cliaraeter of Hqujtl nxyir^n can be 
extiibittn] au a larif^ acmlo in Iho iiianiifNr ithowii In 
Kij;. 1. A tMt Cub«i with a utiti* cubn U IUIihI wicli 
luiuiil oxygt^n, and a eork ln««rte<L The bide tube 
allowii fpro pranorattno to tak** pbice. This is then 
»uiii»4*iMltMl. a» onriwn. by*(iliii«:- H an eltnrlruiuagnrt 
Iw brought iit<ar (he end uf tlie tulir, (he liibt* Kwiiifpi 
toward nud adheres tu the [Ktleof the uiafcxiet jiuct an 
ir K were a piece uf iruu. This is. iir-rltapK. tht» Hrvt 
adaplatioa uf this experinuiDt fur exhibition on a larice 
«cuile. 

Thr enonoous fomt of h<)uid nxyic^n U lllufiitratwl in 
Fipi. lAand 17— nn ••x(M>Tiini'iit wiileh wat tried at the 
rrque*t of th* Inventor of one of our be«t known guiis. 
A llMvy »te»l tube It* inrheti luiii; and uf about an inch 
bof«» open at both ends, was ttecurrly fastene<l in a 
lutu (he middle uf the tube a plug of cnttiin 
Mturatrd with liiiuid oxyf^n was pUuirt]. This was 
touelied ufT by a tafwr from a safr distaiMMi. The effect 
uf (tM» rxuloskMt is slu>wii in Ftn. 17, whic4i l« • careful 
drawing from th<t tahv lt«elf. 

Tlie practiral usen and appllcalUMia of li<|Uld air 
hare line vet been tiuide. biit doubtleiM the inventive 
worUl will tind a place and a ui»e for litis new [lower. 
Ahnwwiy Inquirieit in thi«> dirv«ltt>n are M>iuewhnt nu> 
■Mffous. Tli« »cleiitilVc BsiMwls of the matter are of tlvo 
bilchettt interexl. Hy l>oiling li<|uid air in a vatMiuin. 
the lowest de«Te« hit)»ertD attained has hp^n reiuihrn). 
and men are brought the niHbre*>t ttipy have (^ver bt*eii 
to tbe abaotute tero. It would np|Wnr that, at itie 

Euinl reaclnnJ. otiruiir-Al adUHi lias well iiiirli cenM^l. 
ven tluit inost arrtire t*leinenC lluoriiie, whotte chemi- 
cal nfllnities at ordinary (eiui«ernture*< are uiiountrolla- 
bU», b«»coniM niinnarHtivety inert. I( htif recently been 
c<»oled In oxvi^•n CKuliiig In a vacuum to — 'JlD wiih- 
oiil holidlfylnK. It became a lM|uid al — iw7 C. In 
Its li<|utd funu it had upparrnlly nu ile«in! t<» attarlc 
atiythiiii; exoepliug only »ubtitance« ctMitaliiintr bydru 
Igt^tt, such tu turfwntiite and beitzine. Its wtttT known 
action upon ghiss entirely rrased. It wnnki M>ein pro- 
bable tliat men lutve ruachiHl in lupild air boHIng mi a 
vATuam a tiMu|M>ratLirp qnit^i ri*iu|iitralil4> with that of 
tliar Njinrffl tM>^twi>«n thefttnrs, Aitd that w*> iimi> riMiltxi* 
in A faint degree fii^infthliig of (hf time when Murr* and 
»iiii hav«> c^a»«^l to and cnLiwii coM. 

There are three etHH^ntiairy dllTerent methods of 
lU4-a«uring luw teml*eratu^e^. all of which are appliea 
ble to any tempcraturev and equally reliable at any 
leiuiieraturey excepting very liigh tines, at wtiicJi the 
instruinenls would tiM-lt. TlH'*e will tie d«cnbnl m 
the unler of their drri'lopinrnt. 

1. The Air or Hydrogim ThiYn>oin«t^,~Thi9 (» lMM>ed 
on th*T faet that all gasiw oxpnnd aiwt contract at the 
tuuifei* rate by ht>atlng and oonling. Tbtt) rate is |4| |>er 
degree Onttf^aile. Now, if a coulliig of one degree 
eaui»e«agaM to shrink t4i Iu vuluiue. i( fullowsi that a 
ouu-ling of 3m) Wuuld cau^ie a trwi to sliriuk to 0 volume 
uid it wuuld disapiKttr. All heal would he gt>ne from 
it ; 273 C below zero is therefore (he atHUjhiie zero, at 
which there would be no beat, and all lunlnrutar ii>o- 
lloo woiihl ecoae. Of efkurta thin tejup<<ratnri> i*juinnt 
be r^arhrcl by ooolinfr a gas, stnre it will (urn hito a 
lir|ulil lung b^fiirp all heat Ik reiiioveil from It ; but mi 
l^-ing a» a gaM renniln* a gax. It ul>eyH lliitt law uf volume 
and may in' UHe^l fur thf nuoiuetric piirtHx»efl. 

Air i*t the be«t gas fur this use. siuoe tt can be must 
eojiily procured, and dues out liquefy lilt au extremely 
hiW degree is reoctied. 

The air tlkemioinrter is tMmslilrrot] the most reliabla 
and arenrab> thftntinnteUT fur seU>ntlhc* work. Hydro- 
gHii may 1h> iiMid In plivre of air for the lowpttt teniinTa 
tiire*> atValneil. sIiki*> ith i>olnt of llquelaAttun I* unly '.ii 
above absolute Reri*. the lowest of any known »nlK 
s(aiice. except {Mitflhly fluorine, while air l^|iiefle*> at 
Vt' of abttutule tem|>emt4ire. or QO C atjuve hydntt.'en. 

% Ttie Theruioelectrtc (^uple. — Here an eliwtric eiir- 
rmt is pruduml by tlie difference In the tem|>eralure 
of tttc jiinetinnii of two diisimilar nirtals. and the cur- 
rmt ii pn>[tortionat to this difTeranca of tem|M'ratur>e. 
The tlieriuopit<i Is usihI with a galTanonH'ter, aiul the 
deflection nf its magni^tiij ne«*4ll«) In frradnatrtl by i*om- 
|>ariiion wiitt aittjutdanl iheriiwHiieter, m> (tiat thuelT«s!t 
of a dilTerenoe uf 1 , 10 . «'tc.. U|K>n the uistniment is 
kiwwn. This ta the iuetlio«t uset.! by Prof. Dewar. In 
Ills lectures the Ihrrwoelectric couple wa<» tested al 
0 O. with ice. Its face was (tien dipped in(o iMpild 
air, when it indicatrtl —101' C t'pon applying it tu 
ttM» lew, it returned to th4t 0 [mint again. 

3. Thn I'latinuin TheriiMmrtrr. — It Itas lung been 
kn<jwn that ttiA flft-triral resistance of all [mre ntHals 
is iucrva»e<l Ity bmling and retliieed liy eiHjIlng. In 
this reH|»ect tlM*y differ from ulloys and from ejirtKiii. 
the latter of which ban it4i r««is1anc« redikced by lieat- 
\ag. 

A chart of the Minclpal luelals pre|>are<l frum the 
nK>asuniiiM*nts of I'rofs. Fleming and Uewar is here n*- 
|iro«lnciHl. Fig. IH. 

Til* t*»in|>e rat urea fnmi |iW C. to 190 C. arw given 
lielow, that !». from tlM> (eni|M>ratun* of boiling water 
to that of |k|iild ftlr. Tlie siieeifle resUtanees are nri 
ttip right. It will be uoticetl tliat tlie llne(> of all the 
metals given orjuverge toward tlie iilmolute rerxi, from 
m-liicli it is hiferred that all pure metal- woultl Xm* |ier- 
teet minductors at — 27^' C. H will alwi In* ><een that 
the hni*s uf platinum, aluminum, g(dd. silver and oip- 
per are vs>ry nearly straiglit, from wtiieti we infer lliat 
lUe ipeciflo clMtrioal rotiataDC* of tb«ie ui«t«l» t>«ar« a 



eonstaiit ra1(o (u th« al«olute t«Miperatur«. or the> t«m- 
jierature aljove alwdule xeru. The line'* of all tlleae, 
exeef>t ftlatinum, Mlo|)«sit sluwiy (hat ttiey amiot suit- 
able for tticruKHuirtrie uses. 1 hat of platinum varies 
mueh innrt' rapidly, and a ci>il of platinum wire may 
be iumnI to ui»-asufe trnipMrntunt, Tliu is I'-alihrnted 
by eonipartMui with the tlif ruKqille aiiit air lt>tfrtiM»- 
meter at kiMiwn teni|H<riitur«i>-. and i( can then Iw em- 
ploy^l for iuea>tur»'iiieiit». The u>ethiH| of Its iiiw ts 
hliiiple. It is cu<»le«l til (lie teni|H*rature to b« deter- 
mine«l ajii] its rv»istaiiee al that temperature Is mea- 
sured. ^utiM* r)-<M>n.l llie^ degrim as "platinum de- 
grees." iK» t|ja( if tlie relation u( u plaliuum degree to 
a Centigrade degree »liuuld In the future be deter- 
mined to a higticr degmt* of accuracy, result* recorded 
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in platinum degrees wnold still be easily transfonued 
into I !enligru4le t]ivre«<«. 

Ill tlHt iiM* of eiu-h of these instrunients tlie iiM>asiir<*- 
ments are testMl through the range wlneti M kiH>wn, 
and It Id tlH'ri relUMi upiHi thruugii a further rang**, ti«- 
low this, l>y a nrxH'e^As of extra{Kdntliin. (hat Is, itn M'ale 
1*. as^nnMMl i4» he uiirhanjr*>d to a tvrtaln extent. Tile 
agreement of the renults obtalneil by the various ti»e- 
th^Htu of iiiefMtireiiient Ik ttie best |M»H»|bte reaw>n fur 
ttelieving (hem lo be i*ubt<Tnii1Utlly correct. 

Tlie writer rec»-n(ly made (he followiug tests at the 
Adeluhi <JV>ilege. liy iiteauH uf a dyuauioiueter the 
tensile s1r*>nglh *if nn irun wire wa:i nu'iL-^uriMl. At 
■Vi 1*\ il brokf widi I'l puundx. Al —'Mi I*, it huh- 
tained a stntiu of 73 pounds— an increase of W iier cent. 
Tilts leads to ttiecuriuut* eoiieliisiun that, as liie wurld 
grows eotd, cohesion will bi*eotne stronger, and that 
rvielts anil metals on the moon arv at pmwut wudi 
harder than simitar materials u|khi the earth. 

.\lrrdiol iwr cent, pun* was quietly frozen InagtaiM 
tube inn tumbler uf li(|uid air. Dsi uioltioK It was 




Fty. ItJ.-TUBfc: Kl KltOU.NDKD HV 
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found thai (be fntfeii moM Mifteneil throughout and 
returned to a lH|uid hy flrst becoming of a }ellylik« 
eo»sisteiH?y. then very visetd, ajMl hut sirupy hefure it 
lN*came liiupiil. Thi« wuuld M*eiu Ut iiMllnale that alco- 
hol reseiublm iron, gliuoi, wax and Mimilar sttlmtaiices 
in having no drflnite melting |M»int, in distinction fmni 
sutiHiances like im. which retains Its hardnsMi in th« 
Interlur and melts friMU th»* exterior at a dtfiflnit*) teiu- 
l>eru(iir»>, The latext data fur nkiohnl are that It Is 
sirupy at — 1*11 C. amUtirfen* at — IHU O (.*. (Heibtehil. 
Mr Henoliel, lnH(ni«tur In eliTtrielty In Adelphi Ctol- 
lejrt-, niaile several te-t-i l>ffore th«" audience. <h»e of 
titeve wat to llemon^1 rate the great ly reduced resistance 
of copper al the lemperalure uf liquid air. A cull uf 
oopp«r wiro was fastened to tlM top al a box Into 



which liquid air wiw (KHirtNl, ami Its retiHtaiMw waa 
mea»urei| as it was ctKiled. It wju i>hown (hat the re- 
hlstanee was very greatly retluciil hy etN>ling. 

In another ex|K*riiueiii a pair of platinum plul»^ were 
immcrseil m liquid oxygen wtili-li was contaiiieil In a 
tube Nurrouiidrd by a ( 'r(M(|i(•^ vacuum, ll'ig. I*.< i Tliis 
had tieen uuule for the tsvahion frum a de>)gn by Ihe 
writer, with n utmighi tu>N' IH inches in dlitii»eler and 
7 inrhes d*<«'p. oovereij !>> an outer tuU<, m* thai there 
wti* a »|kaot< 1 liM-h wide aruuml the tutx'. This pruveil 
to be a much better form than the nr^liimry bulb, 
hiiwe it preaeuted much less surface to the air from 
wtiich evauoratiun ouulil take nliMv. and thus pre- 
served the liquid oxygi'n from all lH>liiug. The pLati- 
num plates went plimHl In tlie iMiuld oxvpi*n oike wntl- 
meler aftart^ The resistance of the rii|Uid l»erw»'».n 
the platirs was found lo be mueh greater than If II had 
Umn pure water, thus proving that lK|uld oxvg^n, 
(huugh a niagnecie siibstanre. is still an iniiuiator. 
I'mf, iVwar concluded fr*>iH experiments with an in- 
dueti«in C4>il that its resistance would l*e alxmt live 
times that of air, but in thix HXperiuieiii the aclnul re- 
blstjuii'e wax stiown to the audience. 

lKmblK*9s the ti*»t whkb cam now be tiuule al ex- 
tremely l4>w teiii|M>rature" by the agency fif liipiid air 
at atUHtspherir pres«urr will cause a reviftion of som« 
of Uie data at pre»«nl received as correct. 



HOW < RIPPI-Ka ARB MAXUFAtrriTREU IN 
BPAIN l-N»U TIIR PARISIAN MAKKKT. 

A WRtTKit in the Journal d*Hyg■^ne, says liio 
National HniggUt, in reVM^wing the work of 1h« vari- 
ous assDciat ions for Ihe prevrnlion uf rnirlty to chil- 
dren, tlie suppression of eriines jigainst chihlluMMl, etc.,, 
which of late years have spning up and lloiirtsh in 
France, among others. givi*s iIm* f<dk>wiiig iiiNlanee of 
the aimeiuus treat iiM-nt of a child. The r*>eital rctiiiiidis 
on<« of som« of the lH>rrors depleted by Vietor Hiigix til 
ht» " Les Miserable," " l/(l«Mniiie rpii rit," ««|»ecially : 

"Without having rwnirse."' nay* our author, " (o 
caMm which are fortuiiiitely rare. I w|llot>iiQn« myself 
t<K examples wliieh are oiniMiratlvely cumiuon samples 
of the criiut'H again-t childlnxKL 

** A little girl of nine year« hml tiem the nb)eet of 
nirh brutality <hi the part uf her |wrents, that both 
father and iiiother were nnally arr«*i>teil. and the 
vminded, torttirctl child was »eiit to a hit>-pltal. where 
the pliysicians were c<MniM'l|e>4l to amniitat*' one leg at 
the thigh The Mint lM>r, luiviug si^rrei:! a t»>rin. on being 
rt»lv«HtH| front prison, wuight lu-r ilanghter. and Itnding 
her with one leg the le^s. suddenly i-eemed iiinpired 
with a (enderiiens toward her ofT-prlng hitlM'rto un- 
known. The child. thUH erlppl»<d atel dioQguml, had 
bcootue lo tier a veritable giHlnend. a fortune dntpiMHl 
into hrrarms frxim Ihe skies— «be wuuld Lake gou«] ciire 
that it dill not escape tier. 

"* Mendicity- the lifcof a bcgigar'— she hail sanl to 
herM*lf. 'wliat a twaulifnl riin-er ! Itnt how haril to 
ent«>r ttieM* «lny«. »ince there htisaris4>n a ehuMt of {ie<»ple 
who iKt^ltlle themselves alioiil what does not coiirerii 
them. ai»d wImi bavf nndertaken to'^suppreM begging.*' 
(>it»-caiiiio liMiirer t<(ivtch out an lionest lianil in Ihe 
HtrH»-tH without ilie>f |i4H>pU> M>eingth« '* frulUof labor'* 
fall Into It I 

" 'The " fruSd* of lalM>r." I ask you. what bastliat to do 
with it ? Ah, how happy are those who fRis<>r?«H a good 
infirmitv— one that it real, and oiM-nly and easily »eeii I 
Coiue, then, we will let the good (jeople offer vouie of 
these " fruits uf latKir to a [HHjr little girl, that has but 
uiie leg. riicNJr— it wtMild tie still tietter if llie fttettv 
hiul no legal all. If i only luid a child c.ul-d* jatte— 
wliat furtunu t ' 

" Vou have seen th<»««e rnfantit rttl-tli -Jnttft strap|Msl 
Into their little boxes on wluHkls— iittte uiutisters with 
Atrophlp*! limbs— and. in »ipbte of all that yuu have 
been (old of the ' tricks of luendicity.* tiere li a u'urlhy 
object, you say to vuur«elf, and yuu never fail lo dn»p 
your alms into ttie lillle bui. Vou werv huubug^^cd— 

done for* — once more. 
"The ' vttl lir-Jatte ' Is an industrial product, an 
article of enmmem', manufartuntd in Spain, at Tolrug*, 
■nuMi *i3 ktlofuetera n:i miles) south nf San SekMKtlaii. 
AgT^nts of tlie conc4)rn, <ir itartliv at work for themselves, 
with a new Ui siMTulatlon, travel all over the muiilry 
mi lh«»sinArtiti of Vr|npl*-d i>r Inflrm etilldrvn. theehil>- 
foot«d lining reganleit as the eholr^t snti)ecti*. The 
ehlM Is Uken. iiHually at the age of seven or eighl 
5rvani, aitd l» placetl in the huntt* uf Die manufacturer 
of ' mJ fUf-Jattr.' n sort of'memleron ttie reverse ' ire- 
buuUur^i rrhtmr*\ w1m>, in tlbe course of a couple of 
iiiontli»* treatmenl, engages (o twint and curl ttie amis 
to atn»ptiy and drv up its Itmlivt, ami ti> tiuike of it a 
monsler so frtgtil^ul that it will make mmn rain Into 
tha pockets of ttiose f<irtunate enmigh to Ikeciiiue Its 
owner. 

"(Hmm* a y#«nr th<» ' or sliowniAn In charge, 
att»<>mbte« hh caravan at Tolowi and starts iiorthwanl 
over Itie Pyrenees, the Utile i*nrriages, each liaving 
Blrap|MHl (herein a ^'-nS-ttr-jtitU.' making sln^rt stage* 
dally, skirting the m>u(li of France, until Paris is 
reached, alxHit thr time when Ihe Fair of Spicetl llread 
{fairr aux fMtina *'jii*^it\ commences. Every evening, 
the amounts reeeivr-<.l by each of th<t niis4*rahle lilt le 
creatitrt>s arvt poured into ttie luiiids <^ the patirtm. 
T1m> iMirents are all<»w«>tl a small r-um— ITi to :ni francs a 
luunth. accnrding to the suctH>*« iif the hitle cripple. 

"Ttietratle luu*-! t>e a giMHl one. f>inre. in IN<7. ttie 
Uinislry uf the lnlerii>r. which tried iu ev^ry way to 
suppress Iheoiliuiin triUlle. ntiiuated lhenunil>er intn*- 
duced eacii year, frxim Spain, at 40f). In one uf the 
late batches was one little girl. 

"You may say that this crippto factory is iMit tii 
Prance, but in S|ialii, that, t)ierefor«f, we csnnot ri-ach 
It, and yo«ir umorir ftntf/fy Is nejirly sati*ine<d witlithe 
ttionght. True, Wf huvi* tuti yet attaine^l lher«/-(/#- 
*dffe, but the ourw h none Ihe less among us. Cruelty 
lo children, crimes against clitldhotMl. are raMi|NUil here. 
In some parts <»f France (hey are alinosl epidemic * 

The author tlien gi>e» on. in a style lilte thai of ilttgfk, 
In call attention to the little feltitw:* tliat one m> fre. 
qufHttly s^es in Paris—ttie 1itth» Sjiv<»yard rhimiM*y 
sweep^l co^reped with sotit from lM'a«l to fi'>ot. y<'t wltoiu 
uo Oliv has ever seen sweep a rhitnney 'beeaiise, as tlw* 
autlior iMiinlH uiil. Parisian ehinin«'» s'urem constructed 
thai it would \tf iiu|MM!«ible for u biily as larg** even as 
Ihe diuiinutive sweeps to enter one of thum. The l»oys 
ant. be- maiulalus. oUiJdrm oUaiiied by a certain asso- 
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HfttioD or cH>mpAny of lurn. who niAkir annnal trtpti tit 
Savci}* fnr Ihi* |»iir|Mi»«-, iiiitt wltn ar^fimt liimi oiir tu 
chp viiitni^TH of frrliiiii hiiu*^ luiikiiij; <li*|iArtii»i*cil-<. (Iifii 
ttrna^ht Ut I'liriM, tlii* iiirrrl» 4Mt«*riMililv iv* 

rhiiikii<*y xwi*e|iii, liiic ri'ully as bitr^rK. nml i'twU uf 
whniii in I'sptTit'tJ u> t>riiifr to his fmdfJti <«iirh of whuiii 
ha* fiktircn ri^fht tri trii b(iyii> fnmi to4<l 4*«*ii1» 
«irf>ry iiltcUt. PAiltim to lirinic Oh* niiMHicit in fulU»wr4l 
tiy h'4»rrttilt> )iuhUhtit4iiitM, the l»rtii*'«>s nml w<MiutU iu- 
llH'r*Hl hi ih** I'iKirm' of which iiink** lh« iuty* innni 
vnhiiihli* -AH \ivK\s:7tr^. i^wnuuM th** tm*t*» |illhih|t> 4thJ*H>c». 
If ouM-linlf that tht* nnthur n(Hlet< trtN'—aiMt he 
i!(niiu!i hi havr irrt- lulnhle f vkl^-iiof of ihelruthof t'Virr)' 
t'liAivi!>— the pjveniuiriil of FratM't* 4*itiiiH>t iinv louBuuii 
UM* itK wtutJe |Kiwer to nupprt^M the terrihle trulllc. 



E.NUIN»-:S OF THR STKAMSIIIP 'TLTONIA." 

In oiireiiKfurtnirN wt* ptihli«h rhr(>i»|MiritiM>f*cn-p rimw* 
of th** jwiu-MTivw «*tn»h»Hf of ili«t t.t*>i«iiifihtp " riiouui." 
TUin rf*wl in nul4 h* W ittf lari£»^c th*t Umt* t^vii hiiilt 
ill th<* diHtrU-t. Sh«« h nrnauij^^l fur r*rf vinj: tattle. 
iiii; ftihij f^iHM'iiilly fur ihi? i»uriK>fH'. n«»r li-nuth uwr 
all itt fi^i. hrminiiii* hrvutlth i* (eel 4 luchett uiid 

hrr lUUIlltJml de'pth 'M frr<t. 

TIh* lunchiuvry huH hevu suppUrtl by Ut^Mirr. Sir 



hnrc a Rprciitl inHnllic pAckin^r of Ifrwni. l-\irnniii. 
Wc^lintrtti Si <*ompKny. kitown anthr l 'I«*V(*IiiikI juirk' 
in»r- Tin* pi"ion-» iirr of Ix»k cii-ttiiit^. ui*U rihl»r>l. No 
Inil nitlw nrt' HltrJ, jinil the juuk r)ii;r* nrr oprcially 
(ircfx The hi(;h prr-MUnr nud iiilirnurthalf pi^loim 
hnrf KjiiiiilMrftoiu riiipt, while th«< low prr»»un- pmton 
ho* Hurklfv »priii£s niul Hiipi. Juv'n [Mtciit AMiijktniit 
cyhiMh^r i* ^tt4<t1 tn th<* top of low prraAiin* 
riHl. Th** piston khU ar«) of foricpt] iron, 7 iriclwH in 
(ll«,m»*ti»r. Thf cri»nfcht>«ulii an* trrni f«ir)Citi^ with vH*t 
Iron Juljii*>t«lil4> ttho««, tht> hHail-tfohiiir KxtfN huvtuic 
whktt< iu**tal MrlitK An A>>pltiall covrriHir ir> Dttnl (u 
«*n^h enuini*' Th«* oMiurfiifiii; nxlb art* U fm^t Umu Ih^ 
Iwwii feiii<'n«. an<l art* of fonE^I Iron. Tli** vrniikiiin 
biixhfd an* of civ*l lUlml with white iiit-laL TIw 
valve irrar in adju»lable ihnitiirliutil, anil ha-i duuhle 
Liar liiikx aii(] vtu^l iron rcveiittK^ with wrought ifmi 
Mtnaiin hdviiJK cru9n lineriL Tlte rrver^iiiK >?rar In of 
thrall round type, with Ktraiu and hand luutiuii, and 
th4Te art' the usual tuniinf; «fU(fin4*H. 

Kiurh eiiiriui* \\n» t-it rjut iron box fttandarila with 
fork«-tl bottom pn«U, a*iihown in 4>iir tlhtMtratioiui Th4< 
M'iMkrutP nlitte plau^ii titled to ihtt c(»hinitk» huri' water 
nrrtilatKMi behinil Ih^in in the heail - i£o|u(f *hd*^ 
Hrncketo are ciM>t on tW4» rtf ih'> biLck mluniit* f4»r miji- 
|Kir(ime llio GOii«tecMer aud for carrylii« ilur puuj|Hi tuunl 



or 4lirart to the boilAr*s mm may \» d««lr«(i. Tbfi rauu 
mn a( nut iron eaMN) with l>rajuk and kiave Ibft'teit 
land uirtallir paokini;. Barh hkc 4»f fiitfiiie* l)a»t«u 
Mingle lu'tinit bdtfe puii(p» iiirliM in dlaiur4#r \tf |T 
inch ittniktt, th«< runut tiviiin »*tlui foi^inpt cbmiI 
hrasM. There nr« two niii|f]e-actln«f HHuilory |kQtu(M. 
earh 4 Inrhi^ in dlainvter t^y to tiiHi hiroke. drireu fisiui 
tlwi tiiain t'iiir)tH*»> by the alr-pnuip levrrx There art 
alMi n dtipten donkey pniup. and a duplex baliiut puimi 
having a calMirity of 'iO' tonit tM^rlK>ur. 

The crank ehaft Is uf furtreu in>n. Tho dintuetfr i4 
tiM* Bhaft In \'<i't inchm, the rranknins b«|iie ibf nuin 
tliaiueter. and Id iiiche* Unm, aiiu ar«t of fori^eil d^), 
Kueli shall if in thrue interrlianKeahle piem. TIm 
rrankit are at efpial aik|[U**>. the hl|;h pre*«urp rrnnlt 
leadint;- The propeller *huft» are Iron funriiiic* ^1 
ini'hirs in diuufcet4<r and rju^d wlih Inch bra»«. Tlir 
tunnrl fthaftioK In of iron, U Inchm in diatuHur in- 
crmsinf; to iM^lkeit at Ikearlnca. The kliaft eir- 

riaKi*« nr** (lUe«| with while metal at tha Im>Uuii 
half. The thrtitir bloelu are on the horvekhue prtiici|it# 
and llneil with while luelal. The oteatu tabn. li^rx 
h|Etinin vllii< >lrl|io. The propellers are four tilnilnl, 
the boMw lieini; of cn^t inni umI the blailcK nt uinu^ 
neHe bronze. The boll hules fur «rcuriii|; the ItJkadn tu 
tlie but* are uval, m> aa to aUuw oi iiltcratioci vf pitcU 




FlU. 1.— BNUINBH OP THE 8TEAU8HI1* 'ULTUNIA.'* 



(rhrlNtoplwir Pameiv. WmtintHh ft i^4>iu|>Aoy. TJmltpd, 
Mtddl»»t>r4ni|£ii on Tee«. aiHl is 4ff their Htandnid ty[i« 
whteh tii*'y liAVK appli*Ml with c^tii'-iderabU' »>nrreii». In 
a number fif vesu-t-U. The riit;inrsnreof tlie Ihre* KtMir" 
c<Mn|M»iind type, af«l, a<« will be rtren by the llliiMrn- 
I'odH, are of the tlire«* eylinderand three-eraitk de^^rlp- 
144MI. The eyllnder* ur«' iVj inrhe*. :ti«^ inrh>-* and W 
inehe^ 111 iliHiiiei4<r b)' V4 iiH'h »troke. The indiraled 
lior»e i»ower i* 5.rilM>. ' Kiu-h eotfliie w wparnte ainl wlf- 
ciHilninr^l. the •tartinir phitfornt Ix'inff lielween the 
two The ni»i*hinery i» il*«iteii4Ml for a w4>rkiuK 

prewure tti 'JIM) imhiikU Io the Mpiare Inch, and is in ac> 
ronUnee with Ll'iyil'it rtipiireniHiifiiu The eiiirini*s alwi 
arw »o eormtmeteii that a B^winl <>f Triule imswiiffer 
eeftlfleale may be 4»htain4H) if retpilred at any tinii\ 
while the bod4trs have lM*en Imilt under Hiuinl 4if Trade 
»urvi-y for the came end. The hiirh premiire eyllmler 
bftH a p|f>tf»i* vahe, th« intenne^liate and low pr>^Miire 
eniriiH*« hftvhitf •irihnary double ]M>rted ulide valvm \ 
'•epiirnlf liner 4kf har\l rast ir<»n t* UttrtI to the hiisll 
iinwnre ri Under. The pi«t4Mt rulvr alM> has a eant 
iron liiivr ' Sfeam Is taken in the 4i>iiii*r 4>f the pifhm 
VMlve. Water tm|i» ar«> titled to lite intenitediaie ariil 
iow pr*-"ure valve elu-^t* dniiftriii; to the hoi«rll. The 
hilfh iH-esMirv (»i»tau rtal Mid vttlve rod stufUug buxeu 



htverm. The bedplate i>r vwh «nirln« k In two hox- 
Mhapet] eaftifipi, well rlblwMl and HCirnetb^fiiHl and at 
taehe4l to llu* entrine bearerH in the Ve»wl, Kaeh l>e<l- 
plnte htu SIX main bi<ariiipiflllnl with canl iron biislieii 
t% inches long und hnrtl with w hite luetal. The 
vrtMiicht iron kr4>fMi are IwUI down by steel bolls. Earh 
«et of etii;liM>s hiu>a rvlindriral Kieel4N>ndenM*raiiMhuwu 
Itt the tlhiotraiKHis. Them are nut in>n waterwayt at 
•aeh end, The tnlteplates are of Muntz metal 1 ineh 
tliiek. fttid the tubes are soliil drawn <d briisi* ^ Ineh 
external diameter and IH H. >V- <i. They are niieked 
with coTt<Hi ai»d have rtrrewetl f^UniU. All hnlrn and 
nulii in the 4^Hiden*t<n<' nuhjert to i^ea wati»r are «»f hra>« 
4>r Munlf. metal. The total ■ih'IIiiie sttrfare In the two 
eondeiwM in T.WHi utiuare feet, VV'ater 1»* clretilated 
twiee thrxiiigti the tubeft, and arrantc*'merit<* are iiMute 
so that the balliL^t pump ran be iii>e^l for the purfHtw 
if reipiir4*d. Kaeh eriiHleiifter luw a Hincle artin^r air 
pump i'i inelies diameter by 27 inrh stroke, and hav* 
IiiiC nietallin valves. There u a eriilnfuiral rtmilating 
pump t4> ttarh e4»ndeik*er. They are arnuiir4<d t4M]mw 
friMn thi* bilge and diM*hartf4* dlrretiy orerhrianl if ri' 
<iulretl, Two fm) piiiii|>«, 4 irichi>s in diameter and 2' 
Inch stroke*, are (tlt«*d to eaeh nuiln engine. They are 
arnuhfpMl to lUMbargw Uirougli a OJur «jm1 faad bAat«r, 



The niafn Mfhrn pIPM »w o' wmoitht Iron, tbefiuallrf 

pl|H^ beiiiir <d wdid drawn co)>per, 

There arv IWe *>ini;|f ftided return-tube boileri, 
H fret 4^ inL*lH*ti mean diameter aiHl ISfeeckiiig- T^'^| 
are nwle In acroonlaoee with IJnyd^ ami tlie Bi»rl« 
Triule rei;tiliklioiis for a w«»rking pressure nf iKH) (»«<•* 

iter si|uare Imdi. Kacli boiler lia* three fnrn*«# 3 i»el 
inehes in diameter with sr|Mrate rambii»tk>n rh*n- 
bem. The funuie*** ean be taken 4ml without n*iu*'^' 
ing the front plate. The eiroumferenlial 
4ln()h|e-rivele«l, and the n»nter M*ntu i» treble nrrt*" 
The li«tfir.oittal seainn are butt )i>intiKl and treble-ritK- 
All platM and nvet* are of Slemenx *terl. ibf tub" 
are nf Iron and live tolat heating *<irf*ee it rJ.OtW^^l'""** 
fwt, Howden** fiiree»i draught *• flited. thrrr bextf 
two H4 hieh fan»* driven bv tte|»rBte engine h*'i'2 
cylimlert. 7»,' ln«he» in diameter. Tlwre i» "Of /"f/J 
n feet iD diatuettM'. H inch llitck at botloui aotl H toa 

* The'reiwel. whirb has l»e*o built by M#«»rii S'Wi A 
Hunter, of Newriistle. is, as KtatiHl. arraage** ■'^'"15 
eattle rra4le. Alnive the up|»er d#ek in a rliefl*' 
7 ••itelidlilg the whole length of the vetwi. Mui Pr"" ?, 
with tlliings of the laitwt iv|»e for 4^%rrylng ciiiiV 
tlw for* of th» vvMel, oil thia *leck. »opuMU»a»»* 
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Is provided fur (tic cr«w nntl flrpiiien, ami nt thr mfWr 
rftii for li liirt;e iiiiuiber uf cntttruii'n. Alxivi* tlH> nhrl 
let «liM*k In* luiifT briUer fXtrtKliiifC out totli(>fiiU whlth 
itf ih*' vtKMil. ttiid wliirli. likr t|ti> ^tu'lti^r litx-k. in lUt*M 
U|» for rnttle. ()u thr tvo <tci>k*. thi* »hiri vrill hftw aiv 
fH>iu(ti(Hli«t»im for t*xt l>«'iL»t». AtM>v« tbi> ljrl<t^«< in h 
larire hiMiM'. rnuitil iUp *<%tt[nw Aii<t bolliT riv^liiifN ure 
fituttU'il t hMwIiHin Aii«t rcMiiiiA for unic^T*. i>*txy ortti-«rH, 
ptijfi"*^'^. ior^iM'u eattli'iuvit. etc. t »ver tliiit Mriicturt* 
it a hiiiiiH* eonlAliiliiie tlii* nMht«<r'ii ro<HU. chart rouiu. 
mid whe<*l huuM<^. niki] itvtr all ihe luiviifnt jiii; drMiff. 
Thr drfk iiiacJiiurry ttan bwa iiup|»lK*il by Metarti. 
rUrkr. (vhapiuaii St <.ViU|Hiuy auil the MrtTMii; (rrar 
nml nidilrr brake by Me»«TH, J. Iliulit* & L'uuipatiy. 
IjftN^nnck. wtu» ikbu Mipphisl th« Wilmii A: l*irii; patt* ul 
t>lai>tic f|ii*iirant. Thri-<' litrirr rrfrigi-'nttius^ <'UfjriiM*a 
tuailf by thi> UiV(*r]Kml Uiffritci^riitiuii 4't»iiipaiiy iiart* 
Im^i Aftthil nt thiit forwitnl t^nti nf tint bridge. TImi 
wlii^iV nf thr Utwrr 'tw4*i>n it*-i>k fdrttiird in lti«ulatiHl for 
Utr cj*rrift#p* of rttlllml iHH'f. hatvin. i*tf. 

Tht-htt-niitMhlp ** llltoiiU" hah now tw^'ii at Hi>a forviiike 
niHirtktt, and iimde ftfveral |MbiKHi:»T^ iicrtmA tli4« At- 
Untie. Shv Im» Itvrti in a f;rfut dt*al of th»> rceviiC 
ImuI wearhfr. and iMin ItrhavtHl aihuirably, pn»viiii; ltt«r- 
M>lf to bf n u»o0l satisfactory uiid ottiiifortnbk* iKHit nt 
tmiL. Kb** has put out rarx'K'-i of uvcr 11.00(1 to«i9 dead' 
■ richt. ioeluditiFT bllnkt^r roid, and nIckiuk 13 kiioloon 
W tuns uf oual |>vr day it in auli«iputed thai Him will 



Many nf tiM'iu ini)ii*a1oa» well tbr aiumint of o|>4>ni»i! 
of tlH* valr4*. A* a n<!»idl nf thi* cmrv iu Ihr lAvhtic uut 
and iiiAt'dUtion nf pipinip and rulrfH. uii»tjikr« in tli« 
ofN'riLtiiiri of tho ralvi<9i mn- iiumIp ahnfiMt iiij}K)Miible 
aikil iitubi*^ tncrirJiry nf tbi> pipinif plnuN i» avoiilnt. 
Thiit iiimiMirio f»l ctMnp.r-iity jn caiMtriitllv iuttrk4*<l wbnn 
coin|Hin»oii U iitjule «ith Mjii»e or <Mir eArlicr twin lu-rvw 

Thf*£rt»wih ill number nf auxiliary vnfflnM owmik *o 
Ihv *'niplii> nu'iil nf tlir>e<* main eiiifintftt l» uiintlit<r dif*- 
advantoiet*<rf the triple wrr*- pVHteni thai it uKn-h more 
apparent than renl. I irtlinnHiy. Iherv it* iiuinerett-e in 
Itie iiuiidM-r of ntiiiliirien in u*«e. oidy an inrmi»e in 
the number available fur Uve : aiid. an a rule. (hr«e uu- 
ecotioiiiiral aniiliiirirs are worked much mure nearly at 
their riite<l cajiaeily ajid ar» thtu eiiniiiderably lem 
wiutrful of Kteiini. Our exfirrienre hait Ih^ii that the 
uuxiliary luiLehliifry tciv*** iiirut of th«i tn>uble on 
board Nnip. And o-ur rf*4*4>U have bf>«>n inor^ frf>qu4tntl]r 
iliKHhled 4MI 4tre«*iuit nf ih** failure of thi>M< »ini«ll eii- 
lehjen thun frniu any <»ther «Mi>e iltn* t** the niaohlitery, 
A larirer re^rve |Niwer in thiM, the weak |mrt of the 
tJiaehinery, IN luu tfreat «n advuntHiC« not lo be well 
worth il«'co«*l. 

The iiierea<tein engine room foree rei]uiml with tl»e 
three eiiirineti iB not e»rew»ive. beinir I welw lueii al iIh* 
nioet. TliU rnuiH>l lie oMk»idered a iliKitdvimtJiKe fur 
wanihi|M. The added Htaff oouaJjitii eulireiy uf »kitlcHl 



1. The (H>w«r re<|ulred tiidnHrone *cr«>w. uiicnupled 
frniii the engine and tefl 1*> revolri? freflv. i* ITiOhorM* 
{MtM-f r lit 10 knn(» ; 41011 linrM!* |M>wer at I't kitotn. 

2. U iHKipled to the engine, at h) kiMi(-« .oikhh) Ihn 

IKiwer abiHirljed in dra^^iuf; In ulif^htly in rxce>« of 300 
ior»e fMJwer. 

it. It two M^rowii am dmtriieHl. the Umu» frmu draff in 
prai'tirally double what it wouUt im with one idle hrrew 
for the «aine iipe^^t of the ithlp. 

i. Tlie liiMi ht fwkwer due to entideiiHatlun in an eu- 
Khie (.iiiii ttw re»iilt of exp%u^ini( of Meani in the rylin- 
derh, but Httribiitnlde dirertly !■* Ih** henlint; ol the 
eylimler wallx^ if* aUiHMl exticily ntie |H>nnd i>f»leani for 
eiieli hor-'' jiower <kf the maiMJiuni |Miwer for eaeh en- 
gine. ThiH tiiTure in appruiiritalely r«»rrect fi>r nil 
»l»ei*d>«. inc*nNU>in^ Hli^htly fur the luwcwt vpordH. It 
applMK to jacketevi etiffinej^ 

5. With thr«'ee<iual nrrewn the nenter pmineller lui« 
nni Hiiftleient are* to |clri> econtHiiftral rpfiutti> when Uheij 
alnn« Mt *|ie<edM nbnve H kiH»tH. With three e«|Ual 
wr»>vt». the iiM* of (lie iwn w Ini; prnfietlerti alone iran be 
4le|>eii«le4| on to trive a «H>ii»<M4*rnble i;uin in etHUKnny 
for all H|»tH*ilN from K In 17 kn<ds inchi»ive. Tbeee n?- 
MillM hav** bc-en i;tilhere«l fmru fully authenlieatiHl 
irinK nut onlynf uurn«ii Nhi|M. but abKioflripIr M'rew 
iibiiHi III uthernavim. 

All verewn were praetiiMlly r<(|ual In di*k area in th* 
(riaU InHU which iheiw rt^iiltJi aro obtaimid. 




Fio. «.-BNiilNKS OF THK HTEAM3HIP " ULTONIA." 



M«ttni much bflCt«r nnder farnrabto rlmiiDFtanrpit, bat 
n>miiark«vl atNire. fthe hiut hitherto htui uothini; but 
tt*"l wmtbrr. 

Vfnare inileb(«t] to Bn«lne*rinjt fof the Above d«- 
■wipiioQ ami i!C)irr«vlntf*. 

THE LoniCAI. ARRANORMF.NT OF TIIK 
MOTIVE POWER OF WAIWHIPS • 

By Qkorub W. Melvillk. Enicloe«r In Chlef D. 8. 
Navy. 

A irtK'n mure •eriouii objretion lo the a*c of triple 
"Tt-WB thnn thfl raaltipli-'-ity of rnfone part* Ik found 
jn Hie KTf«icr intni-nry of the pipint; pUm nml in Ihe 
'^•.■rnfc.e.l number nf valr.n requtred. Thii* objection 
'»*er(oiw. Our twin ^r-row wiir»hi|k« ure coinplirAii'd 
"**"»«h*tbw4 Thin di»adTantatre hAc bwn rediierd 
^Ui»*hrtr. however, by t»ev-r«l -imple niethotip. The 
h*k! I >* oijemr^l AuxllUirle» baj* ilone nmeh 

Zl*** ^*n>^, e*peci«Uv feir*"!" plph'S nUtfudA of 
^ '''acliinpry Kptiee. Our piplnir phiOM ure very enre- 
tSn**"'"*^'" d»-»iicned and AfTaitireil ah to 

tlie nuwWr of valveN lo h luifiiiuum and to 
V^^r plain to the rnKiurer the leiidit <»f iill pi(N->. 
All Vftlvi««|^ marked plainly t4> iihow (he cuDnroliunii. 

^iS? *^ *if lUnkl r>. NintM «■ l«Mr«f Ibt MilkM (MfoK Ite 



mneluinten. and Ihmn men nro cwpeciully itveful io mak- 
inir repaim while under way. Our pmwiiI war esperl- 
encw leiidx to »Jm>w the ini[*«mtive iiecrMiitr of Nonm 
»u<ih mobile rpwerve for tlwi niAintennitctt of a reiwel. 
ronfitantly nmler wav, in a coitdition, at all tiinen, of 
thoroneh elBciwtcy. With thl« inereaw*, there inalwnv)* 
WHue one nt Iwml (o take tifut plact* of any man over 
ciiriie by hetit or hlekiieHS tind erlnplin;: nf the crew an 
well AH III the iiiai'hinery In teuartletl luralnM. I rep*»at 
that the inrrefute in the eikirine room fotw nei**««».|tftted 
by themlutitiou uf three propellini* enclneM caunnt bo 
countnl a dtBadvaiilage in meii-of-war. under wnr ooti- 
ditiorii. 

Tlie formntinn of the utem ikihI aih! ruilder is tumle 
soniewlmt coinpUrnted by the nve of (he ei*i)(ml pn>- 
|)eller, hut not mnre »o t han In any single wrew mer- 
rbnntnian, and 1 npprehfMtd that thin ditmdvnntuee 
will nut be (clren ^:reat weight by any dc-»ii;ner. 

Tn ohtAin a prnptr-r nmeeptioti of the Ailvanta;^ of 
triple Hcrew prn|iulr*»i>ii. It \h iieceMnry to poimiiler, alvo. 
Ilie t»tltnde AtTnrde^l by thlM Mftem'ln the niethotU o| 
runnititrtlie ohipunder L*TnlHlnir eondition*. •iiM*e either 
one. two. or three t»crew«i itmy be tue<t There have 
l>een inimv truilx oC triple mtyw ithlp" uimW each of 
these met IkkIp of pmpuUiun. and It may be Interet^t- 
iuf; to fcive a few of the rrituIlK which hnve n(»t hither- 
to becti pnbiUhiKl mi far t%s I nm aware. Takinir a 
TeMM*l of, aar, 12,000 lon», ^,000 hon»e iMiwer. And ti 
knutii «neet1,'when all c«^li»e« rtv iumI at full pow«r it 
i* foaod thai : 



With tbme polntA known, the ^oblem of the fleslcn 
of triple pcrew ebllx* i«« i:rea(ly ^inll•lifl411. Thedinad- 
VAuIap- of (he ilrni; iif a Nrrrw ir* uien^uml, aiHl the nd- 
vaiitap* of the fit tin:; hitliertu iidnpi(>d. whirli |in»ri<ted 
f<»r (he di>*eoniieetiiii; of any idle»crvw frtHu ilH eiiirine, 
i!» elenrly develu|>e4). The ri«*e»ily of pivin^; Minicteiit 
dj*k aren ol pr(i|>ellrr i«. ns wiu to be exp^MTf^l, promi- 
nently nhuwn by the fnilure (o »eeijre ernnnniT with 
nne enf^ine in um>, exci'pt iit the very lowest i>|i««e«lii. 

The value of eronomieal engine* L« m> iinlver?>idly 
rpo«ff»lr4Hl to-day thnt ti »e<(>ntA nlmnHf utiuei.*e«n»ry to 
ineiilloii It. but tht* vjdue l>. In a wur^hflK far urr^ter 
thHii the mere mivIiii; in (l»eeiwl bill, tnuuifli Ilint u 
an luiportaut Item. The nintternr ecunmuy iu the dm* 
of con I mny tniike »ll the dilTerence belwc^n victory 
and defefit. dial eiiihirauee Inn it •< the mdiu:* of aclinn 
cd the tihip ami detrnuitir» drfiiiitely 1Im> ■rojie of tier 
o|>«riitii«nB. * If eoun»e. we can. a* we <IhI recently, in 
two ctut*^, A.<(*i-it a nionil'ir arrowi the PAcifle Ocean In 
COM* of nml. but thiit tardy remforxs-titent itilclii have 
been too late. ICconnniy At iheeMiftnp* tnrrfoiKett the 
Hf'kei'it of the«e remforrin'ir *hlp»« wh*'r*<that econuiwy 
c«n be enlned without aresbiclioii nf tmnker B|iiire ; it 
htcr>*n^ the |tr>Teiitlid value of eiicb |MMind of wwl. 
and ten iier (vnt. inAy often make the difference be* 
tw'eeli AMCceAd Aiid failure. If thin riHinanir were mea* 
(lureil ill dnllarr ahuie and nut fn»m the tuilitnry ]Miinl 
of vii»w. if iui|,'ht be proper lf» eomnder (be cpii^tinn 
wliether three eniriiH^tt have a crrater flrvt c^^t tliati 
|wro of the NUOC total power, but ecuuoiuy uieaus Uiur« 
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I th ti It ini'urif- 
n)'>n-'>(-w.«7 art" tiuilc. 

If rl, , A - ,r.. to bi' litt»-<I r.i« WArhli*i\ .m ! thr 

■ ' -I :i I- "t if inn roTlif <N>t)ilitioii.« of iiii .il 

i f rl .-.-Tt. im.f thrw it»?n»WH iimu 
I .lu.n.- ^-ni ; i._ iir\ , tht-rc ii|i|>^r to l»f V»iil 
I '-Ml (vruff I. alti.f ar^^llJ;,*>■r:I'•rl:^ TU- c»'(itral ^tiifliK* 
lie •N•u^i•l<'nllJly iii T'- [I'lui-rf il 1 h;iii either of 
flu- wiiitf «'n)^iii<'-« nr it >iu'iilii 'i-- (■"'rMnlrrably Itva 
|Miwerfiii. Tlu» ft>lU>W!» (r m '.In- f.u". tl iit n ^m»- 
jk'lU'r ili'-.ij.'ii wliirh will v.:i\r :ii i>[u- :*rri'w f%'ifTicir'ii! 
un-(i f'lr tlir Mriliri;kry (•riK-inu' up ti- ".J ki:i>lf< 

i-i*\%r]v nnj"- H^MfiU' if it.f >-'iin.' wr^ w ;> li'-^Jtcri' 



f.ir rlj. Il -I.. -■ ...f fl , 

I it r I..- i. ■! n t;(ii»*r i't.;ii lu'' '1 I"- 
ili-i.Ki- I: jK *'Vtii»-ntlv i "i wiv, 
r'.%.H-lii-,l- ..r fill* full i-' W. 

t. tllll j. W.'t IIM- of lillNM' 

(i It .' .1-1 1 I -f I r 1' i| I— 1 loii a» far »h <-i . 
L-,..- if i -ttn l ci'iitfr euijine h. 

pnw'tiT-iiii ;»ri iii i \: I A '.'■r\ 

fvAniy in'irii„* HI ' -li !■ 1 - ^..M.iriL- i\ fmr 
Inw jilK'i'.l-.. Ml'- sriKill cti^'i' 
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vn.I tJii' liiftT I'nti 
■ r.i u-«' iL'' iiiin'h .V4 
r f i^f iT.iis.iih' Jir i.rif- 

•■IlK'Hi"*. IS tl|.-r.' 

mjctfaTiv.' «'<-iniMiuv 

•l-.Ml. ll >iMlllil (v'f 

JiirtT" -'"r»-w iMft— 
-i.l^'ll'T.-ri.-i-'Mi-\ ;it 

It W'juitl iff o( pfa^'t jfAily no vaiu<' at thf liiuh?"'! 
K[M*t>iil«. I m^ii^idi^r, IIJiTcfoiv, that it wntiUI tn? far h<-l 
t4T prAi'lU^e t>» UNI- ti l:hr|C4> I'^ nt^T aiiil tiro »iiiiill winK 
i^uuiiM->^, in wliirh i|«it-lk.*it tii)i)«>r nn 1*0114111)01)11 woiilil 
tln'iv imn A ii»ele»-« viiifttip Of iH"Mir>t'. t'Hli*»r of tht*»4» 
|i|.>ui- itiv.il%ii.if (li(:{«i'ie iif two ihrTi-reiit *j/j>ft>tf enaii)i>* 
nil the ManiH i|i>Mi<lv:UilJiireiin»«. Init thlH 

VanluiTf i- ri'tr "> inviir ii^ :i rji^mil vlrw of tii" i-iin-h 
iv>\m wuuM >'t^.'ni to iinlii*ate, Kitt:<M«<9 l«t>;»k 
Uowti in -t'TVu'e ^'arefiil (Je"iiciif< for 1li4* uiHSiniuiti 
|x>wt'r in-'-in? P'mxI wurkuijc of the iiiachitifry. A"*rl 
il<'nt» lo tht- <'ti;.Hii« npp cttreiiifly mre. aitil »re due 
nliiHMt iuvjirttibiy tri wmae dvlt^t m a M*emitixly unim- 
pnrtnnt dtttail. The rIt^Ult' itM^If. far n» it* Iatk* 
partii nrw eniiiM»Ti«Nl. (tom tiot hreiik tlown, ittMl a Hti[i- 
|i(> -.f ih.' lij-littT Miarn ruirtii proviil*** for nil i»iiiiTj;eii 
pit's >iirh iv<- lin' or«Mimril>' mH. ■ Mi rht- orhiT haiu], it 
in <A< II t>MiMr.' thf iiinny lulvaiitiit;*'^ diu> fto the u»e of 
ilifli'rt'Jit Th<*r»* i*. in [hkrtuMilAr. iiiiirh to \te 

Mdild in favor ul th>> pian of iii«tHlhnf; ^iiuill vtmg rn 
0hip« III a tripK' smew ».|np. It if* a (m-t t hut mmniand- 
*M (rf <nir ^hip'- lifMitut**. AM itAturatly th»'y tihoiiUI, to 
♦•iit»»r or ifAX f H |M(rt with only ot»^ wrv«w 1m «i>**, Th*j* 
»leHlft» f<t rt'ialn the (trji^riciil a<|VAtitjiic*>*> of tiAit<llii«:<*>i> 
ac4-oiitpiiMViiii: (Iw 11^ of cvtHi M'nr<w». It i». furtlier. a 
fiu't that '«hiijfi which onUiiurily cruiwe at Hiweilti uf 
frutu II t<» io knolii we havr fouitd to iiiake better 
•peeJ. in tinu* <»f war, lliuu Hhi|M of th<f* nani^ cFtuMt bat 
of lower crQiHiiitr Thewr outKlil i hs, uMinbiiiKl 

with the pruvL'vl (-mou'iHfy uf thn iw of the winp «n' 
gilW at sptfTKU np to 17 or W kaoU. bar* tweo, with 
IIm aoiftrmiiiinf fartoia in OMH^Mr tlw ■dopUon of 
dMl|ca« Inrotviiifi Uw lutof rtw«ra«ll«r w|D|r«nsiiM*iL 
It hM btHm fo«iii4 advlMbl* to flt •coooiaiciir nui 
ehfiwry for eruMiw •< apMitfl m hteh m IS knotH. 
Whll« «*nic«n«« wliton «QI be aioat econoiDkud at ttutt 
M|H-(*(I will iiiH Iw Ui« omM dMlnbbtaL Id itato rttpeoK lor 
a >|»ee<J of 10 knou, tlwy wtU ntuB Muldanute ad* 
vauiafctf or«r ftuv oIlMr vjraleiu, lo tbn r mw m mbkk 
wiU be ready fer instant me. 



Ttur probmn «f tli« deHtfru of tbe WDiwIlen to icf ve ft 
pnimr eBnienejr for luw »ueMli» and to tie pXKl akK» at 
tb» nifheet ipHBil, affam, m tftiia ayiten, no dilBeuttlea. 



Tbo radnelhMi in Itw eba of tiie vtag enginee below 
what woe 14 be nmmmtf if three equal eoffinei were 
wed eCtetoftMkvlnffaf abont 9B0 howm pow«r, or Ite 
oqalmllBl Jn Itw, doe totbe deereentd eondnffiaaiion 
on oeeoant of ttao etnaUMr eofflaev. Tbic tigw« mp^um 
eiaeUyjio cmr lOMotly deiined tt knot nneored erni- 
mn. TlM>«hlpto«eonoailcjil otflitlMOidlnerycrulft- 
lnff speeds (raui 10 Co ITknotiL Tbotbotleel edvaik- 
tetfjiftof mcklBK «^ eonewi nie ictntaicd Ab nil 
OMttdinAerlMV It faM been pointed oot that M 
ifrmrnaenBi aho af eonw ii eepeaially advantafeaaa ler 
the wine eflreve, and that it k advaalaKBoaih an ao- 
coant of the superior prapnUta aflWMM^ of the aerew 
workioff bi tbs followtiuF waks^ tn bnva a Urse power 
on the e«nt»r *n]fiti«. Thma 4mnditloiu are caEpoeially 
«eU (alAllod by thv* imp of the MoiUI«r wiag MupnwL 

Torediiw tne«nrln4» mnni mww, it in adritable to 
plftce enalik**)* Abn^a^t in the )>ntp^ It in also a Atwat 
adraniajte to arrnnc*^ thv eiiKliiefl hi this way, ati It 
tuakee poMublt* tlie placing <>f a part of th«> lM>ller 
power abaft tlie^ entitle, which ^ive«fa»y K>lutlon to all 
|MrobteaiB«!OtiiMM?te<i wllti thfchntiire ill trim doe to tbe 
uae of Ibcbl water tu>>e boilent. nud a]i»o retliiees vlbra- 
IkMi by plucloK Iht! eauiueii in the strT_itiir<«4 part uf the 
ship; In fnel, tite rriit«r and iiionl powerful mtrine i> 
axaettr at tlx* paint of (^n-nto^t rrsiKtaiin! of the hull to 
\'ibrAtioii. Hy luin^ mciiaIW wint; nn^Dr* it alno 
«Axit>r to arrunc^ th** i^ntcx^*^ ahreaftt than it wnald be 
(o mi*tAll twill wrwu" t'li^liM'jii nf the fuiin^ tntAl |»ow<>r. 
Till- rit|l.v.Ti. froiii tiK' ]o;,en>r*' Mli«i»e of the *pace nvjill 
f ^r rjjf engine rwiui btfiieiith tin* ^lophl|; im'l* < t- 
ivf d'-fk :i-kI al>ove the ri-ini: U)ttot'i »if th*' hliiji. 
A:;;i:n. t nn- nrnrw ih driLC^e^i ml li '. Ii*' t >* n > i,^:.;!— 
in .II'-- TiiLt -^iTcw is a lartrt? 'inc. il i^ tnif. Imr rjji- 
dm^ t3 pmbalitv not m> ^i-at fL> il wh-.iM l-t- nill:. iwro. 
Kuuiilt^r »cr*"w* of the wine- 1' it ul ] . iw.-r. 

It i*, alito, ri'gitrdetl iv* nn Ji IvuiiIiLiTi' fur ll.i* s-vkI^iu 
tiiat tiiprit i* alwayN oni' h iir i ii.- { nil p< >« i-r uvailaDJt 



« onii 

CJl*M of A<^fli)i'-l»t 'J'llt 

ami oiir «t\|K-rit'nei- 
t^MMlitloti *}t very ir. - - I ( 
ployiuiri.r -il" I tit' Htii-illi' 



^; nil' Noldoui UWhI, 

|i> : w clKt' It u ulwaVH in a 
'liete-in'v, TIk' J ti>*toi»a'ry <tnt- 



liinkitij^ tht- rtv' Hi' n.'p:uni. it id b>i1 fair that 1 should 
aliilt' thai, wiiit it" m tv fiii^*** MCfew. de^-sirtie*! for 
traniitiiittin;? ub(ju! tiu.f tola! [tower at T'll'. f-jM't'^l, 
till- lue i.f till" eeiit- r t riu; [!■■ .ilono may ppivi- -lii^tiUy 
more e<^«iomirn! tlinn '■hur if the whif? »"'n--rt * fi»r n 
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would lo^e inneh <if tlietr 
■^<nitlM>jrd. Th^-re i»ai'<'r- 

illircr- :i„n:ti^r .iriv ^•y^tr-lll 
Tll'l'-- riC.-i'Ws i'lu- piiurill'ill* 
IK rti.' .\'\ I t^f 

JlMlllil ..--jjiiv pT'-flT t'l 
I- .'vt'li wliru kri'tWJtic, IL- 
. t li.i' ffi i|n. r.t ly no: if-n 

r iM ;u-:iia-ly iMfin^ dtrvi'- 
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plainly jwn. 
I i:i l*'rt. fiTtin ejtii- 
Not to employ 
ri tiif vitliie 

ri' v I r ?i ia\ ti| ip»'^tr 

I.,- -.1 :ii:r.-ii hinlly. iit-d 
I in Ihr- I'UIlkfT-" IllilV 
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r|i II' .lf*t-|i>^M^l (to fnl^y an ttn' cjuHe* 
Imi ■ -■iin! " SfW Vork" at Satitiajo*- 



K.^njEuni;^ iLti'l 
iIau^tit n 111. tlLr ■- 
t-ilin [ifi jmlii'i AU 

th.-il .-I.U.*' !•<■ \>'. 

nmmiiit !■[ |Hi'.t4'r 
Hinpl-.y-M Til. .irlii'. r> 
iin-'i^ritu' -•til Ii.'' p.i'.%.'r i;i i 

tbtr.", J^I (.■iTt-iiiil> k(H' 

i»er t'lMil. of till' f ii;d p.. 
luiwd- 

Tti'!' Ut'.i fTi.ni dm;; i.-f .u 
Iml thrv fctv-l ll.i'M-M i 
ilrn^jit i- in, ivhi.'h i.ti.f'.t-n 
.:wiliti-ir:ly IIm* r^-*-?r\i' 
■ if thih rv-^TW .\-'- nvW At- 
iiriwiM' ti. i[i*'iil] II pliint 
wtii'u I!n' [.-lU.T i^iiii'cil : 
rtl hUi-li r t nil ^■■i'l'r V [ n Ml [111 . 
lit' wi.rth A t'ln ■c-r.linurv iim--?-. 

Ttii' iiM- uf iwi. •..-r. 'A. w-tlt two v-ri»ctlii-7' iij^Mj «Mi.!h 
Mii'ilr hiL- tin', lit » h i-oiJ!.ltl*'ri'tl a> an aJterimr it- the 
It— of ti-ipli' K<-t*'ii- 'CliW arr]inic»-mi*nt. -nitti its f .-iir 
'■llt;ln^'-. Inv i.i'urK .til eIi^* di>.-%j)vHnrA^*)-s .tttt-iKtunt 
it[Miii th" u-i- 'f tl!r*... -..-r-"- -A .rli v,.r^ f. w .if iIl.mi- ^d- 
\.ii.[.'t„*'-, rorth-r. If ;.t.'-.M r- tt;.- u-f:t'.r r.M-t:r-iil du^ 
-iiU ai-j'-ii,'" v»liii-|i 
.if di." Hn-.kl> 
Tiirsi- v.x. s iMT.' Iht»^l with four enj,'in«i wnrkitif; 
twjn M^Tf^HM, ttie ftt'r^-aril 4-nthnr*« Im'Wi;; onbiianly uii- 
eniipl«»ti. Tin* nv^tfin wil"* divi^iied to iii*nr«' tH-'oiiomi 
ml runninif at low «^|M*f.l4 ; but it waji iuk[Kifuiblr to 
rxniple up thn forward <>iikriii<>»> witltniit utoppniK thr* 
Ntiip, Oiirltiff th^ luitth) i>f Sjiiitiaati, >topi>ine tho 
chij) fur the nftwn inniiitMt H4'i»t*»»Hry to roii]*|n up fhk* 
euicin^"^ would have fatjil On the eontrary. In 

(he of thf " Minneal^dK/' the <'ent»?r *eTt.'w wrtf 
ouupleU up while the two wiii>r M-rem* Wfty driving' the 
Ti*!wl at a Hper<l of 17 knot'!^. Thiti wik« done when the 
of Ailminil Sehlev were «i>;hle<l <tff KaulitVp* and 
Iwfnni the nh'utity of lii* fle^-t had been e»tabli^he».I. 
It i% a i^rnt AilvantniTe tluit fall power can aJway* bo 
iipplicxl (MI .t tn;>U<- i^i-rew »hip erftbant ehMwdna. 9oeb 
cHinditiimx wnnM Knrely hiivf! Iieill Terj ¥ailiaW> to Itlll 
" Nfw York "' at SiiiitiiL4^> 

It may nnturAlly ho iiiquirtsl why tbo •on#r4or 
^ffirienry d»w to the lut* of triple M^rtiwii hiM not l«J l« 
th^-lr Bt>nera) adontmn in th»- iiiHrehaut iiiarlo^. Tnple 
ftrrevin undoubieilly wiiul<l have iifen usi»d in thai eef- 
viee tif Ih^ oonditli:>ii>* obtaintnt; wt<ii- tlH> '■Alike as tbow 
viibtiuK ill the navy. Merrliniil v*>m«)h. Iwwvver, !»• 
Htrad of raciniiig at a variable ii|M*ed, are always worked 
at tlwir full power, and Uiere would be eoneequFnlly 
tM advantatn^ to tlieir own«ni in fittlnit iaiHibiiher>- 
oapahte of workinfc eeoiMuatcally at low «pr«da. The 
■tmkr of eopinm in thnui vinveU la. ahK\ not limited by 
a prutoetire deck, ami it alwaya powible with tlinn 
to obtain th* great pUton Rpeod neffwuTv for «T<.ti.iii.y 
by inereaslnit the h*isht of the rnfpuc. WesiK". thrn'- 
lorn, that twn of the i»aln rsasoDB for the nw of triple 
»<?r»*wn In niPn-of-war «}o not obtain Id th« tn#rrhant 
AfrvlA^ Atl<le<l to thbinnst bethe faet that iIm? cowl 
id building and hiatoltlnic thn*«> f-nini)*** wbeu not all 
af tIbesaitM* sUe is oouHldcrahly icn at^r than tliat of 
two«tigib«» of the seitte tolul uuwtir ^ and aho that the 
aoet of u>alotenniH<«» due to toe larger force vequimd 
vottM be eoneiderably ineraued. From Iheee eeo- 
eldemtionB, U would apfteiir thai triple aerewe nuy not 
be dseiinble for IIh* nwrehant eerriee under prvstnt 
oondlthini a( eite and Mfx^l. I think, however, tliat 
any tmnsathintle line wbieh would d«lhait«ly adopt 
the triple systam woaU Im pattunlsed by a coni»Hl»rahte 
number of nareons baeaili* of the greater micurlty af- 
forded by Its use. 

The sutemente 1 haue laada aa to the dealmMlfeti of 
OBing three eerswa aa war vtaMta^ aad the faat that 
tbey are being ased toeo gf ealaaaileotlit thtOwrtt- 
naatal mtIbs. will natoialivlaid Cha UMM^SUMlatft' 
dmitoiMnder why tbaffnaiia M haaa adaalad, fta 
aaoMiBlent, at lenat, teBtlliih viMrtto, This leiiaft 
WiU be the stronger ftuni the (hoi that Brttbh eng»- 
nam at* instly cDuddansd to be thoraagfaly pmg w ui - 
eive and abnnet of tho (iinsn witb nmpeet to every fea- 
tnie that wonld temi to an inrrAatw in tlie rtffleieney of 



THK rvsB or TRIfLK -^ HVW- 



kill.:-. ■Ill'- ^i|[i.'Ti(;.r rfli-'ii TU'v fi-l 
rl.i' Ui.tlv.o^; nl flit MTcw if, till' f ■.■ll.iu-iii^ 

!!■ » I It .-t I II . it V.'r. r li:it t"t;f l.t.T .'Il ■ 

■ It I |i i-i- -M II [. .'1 1. ;ii 1 1 .f n.til.i il\-t'riliiJ 
I ^••■ii. r.s t iiti.lni. '-- ..| rliH >.||tj, nm. Ii 

> r|i.. i;-.i .<' C'A.';. i-.r/r*.- '* - a' all ttllM'K, If 

. I'.'ii rv'l iMJt Unit 11. iiapiiliijf'H^ 
■i-'ij ;il fni. |n.Hfr .Mid wiii Iji.I iiT- .iJT.'''U'd 
- rfdi:i l:uij in the s-ixe u[ '\\'.- Witu' i.-li u't l i''f". 
Ill-' .•irrar^.-eiueiit of Inp'.f srm*- rni:L[it_-n. 

■,i;'L ""-l'l:illvly (.-[.t-lMlIf lite tola) p-.tWl-r J.ii..,1t!rri 

U[Hiu tinier eu^tne aud appruxiuiately ouv-tjuarler 
. — iBoaiata lift »«anWp and 



It ha* oocnrre<l to uke that wba<«vtfr other reasons 
may faavee«<u«^l thin non-use untd now of trinle screws 
on Brlt4i>h veMeK one feature of the taute. at lt*at>(. may 
nerve aa a parllal explauatimu I am l«>d lo thin belh*f 
all tlH* more from the fact that it mtsrrrm with the eX' 
perienee of all deaifpHTv with nw^teot to eoiue fonuN of 
marine inachi»er>'. wbieh. while npfMirently rery p«yu 
liar, are the be!<l adapted lo tl»e iiartteulnr rji**-* wh^rr 
tbey havr to be used, vir.., the ex(*4-«<)i[i>;ly liffht 
draught iteamem re<pnn»d for (N-rtain riv*»r iwrviYNt. 

Vai*ht dmi^tere am x^ry fannliAT with flu^ faet that 
ve>^p|if ili^ignod for i;rni>^ritl rraNtn^ «in 1h*- Ki>>cll*h 
OHSMtt ftPo vfTV thlTflrent from tho^e for ic^inTj*! i»?«e 
oil th.' .'.iit't .d 1h.< I'ni:...! Sn.r.-, il-M' tn t h.. r^wl tl ;il 
in Kl'U 'ilid rliKf*' IS n h-Tf mi i»:i:|.|f .'.cj*! k .if 

Wrtter. »»liM' il. Ititf l ulled Sl.vlt'H rh'-' revertte (» t he 

In ju^t (he funie way w« in l ;ic r:iii. -I Staten are re- 
»iri> letl ni tin* ^l^!llli^b( of (.iir -.v ,r -..--i.i.U to nlfxtnt 
twei.ty fwur wjiil.' -In- Litl't lirin .■\ nIhI'* i-uii. w-ni 

(loin sonic ra.Hff«, .Ita".- itli.iiil r'.v.nry ^.i, I. '.I A- a 
C<»nM"tj;i4-nc4! of this. i.4.1u'.tj ■.lil!.-i-ni-*> In i-ifivii^i- 
jitanet-^ under whirh larKe |H>Wff). tiave to l^aj.; I tn], 
tin* prot»|om of tlie ninubi>r of propellt•r^ j^ptv-' ijr.'d 

to the- di^rtttrniT*! on tlw rw.i *,lde«- tlinji-r a diflfr.Mtt ii-- 
i'^cl. ni.d f mil nirliu.'.l l.t'I..M,- (t.;ir ihi^ li:i- [i.id .i 
i:t-f^^ dfiil t...1.. «^:r|i llir- f.v.-l Mi,." hril:-l, il— iuTi-pi 
liii^'e ii'.i' pat :! niiirli .il ' t-rilii >n ' ■ > t Ir.'.- mti-h-.- : im- fir. 
Ha.ir|-jf> I_K-t-'i liUjHtU'^d U> fiu'i- Iht- prt«tili'iu ol put 
Iiti;r '.nr^- jti>*.:-r3 ui Eii,'ht drautjlii iiuiU, I tiiink isu v 
w-i lid liarc bnen dhVLMt to a oormHloration of the a^U 
V uitAfTcw of tbrae eeiawt^ and psobahly eroaM bavo 
ta*;i.n hold of the natter wltlT thvir «~ 

en.'fff>'. 

I^.T i-i.-. r.d.'. ^v.i.-lii^l. 
J.'.-: -.T tnpi.. v-ry 
iha* f'lr «'?ir v. 1- rh.-ir 

Kuril.. - It'iiii 'Imr. i I- 



Il:^* ] li...^.- u'y^'ti tl;i- -Mb- 

• ■'.u\ -ri;,K. ;ui.| 1 II. I . ve 

• that. altlMHiL'ti r<»idniry 



unanoh of the wtogeON^Bas^sai 
Jie eendltioni nmSiSnr wall 



t' ► ! Il'- t:'-i-'Tnl ly ; t. d idea of ilnjdifat itiri of parttt 

a* far an powible, tlje plan wliiiih 1 ha\e •Ticirt"' "! tor 
dividiuir the pouer h.-twee^n tint- ]ar;r«' i. ii'i.il -n.-uin 
to develop alKiut half th(f ptiwer and twtj r.:u-ilii r %»uni 
Migioss, each of alxHit ooe-quartor jiow^r, will i;iv« tli« 
baft pmll^aiid to likely to ba tba svaleia that will 



,,f , 



■,t.f ./ pari* 



■tfV r| n* 



> i-^li»-*i«»tll i»r frttnrt. 
I :j-rTM«li|inilHliklat-MlbiM( p««m. 

lnrM«M«l '■J ihuUkIm^ Wita t*ut«f i*agl«^ iIom wLlb 

|n.^«^t k*r.ltn.««|inpMllr4b- jrf^tjgjy afiSS 

Morv rflVrlrtil ir»v"'*'*- 

|jm vn'tr fhi-tli*. 

pf-. r' »*t*1 irma trr.m r«TH«t<w. Ibt' 
u.if'l tt^trtf n*^ In tU limMlnl 

Ir-mwl rIVklKV ■ < tV- •ririf 

«iirfcjt4| III tlir Ulitalltc makr 
11' ITT f it ilaitfiT k' t*m|fTl)cr« In 

rmiunu«c 



efeeiwr pntviler tiiarikw, 
lluBftmS ncinc *f wrrva, 
nnr SmIq nf ■ 
>vw ttrmm nf i 

lr.a_._: , 

I wnwaS MSI rfM erf rrllniniL 
I W)««fMl «f^l of shcIiIh 

|i*«-r«MM<l iiiiwfciiinalkw in ( 

Mall r«^frlall»*tln«'pMn>a 
A.I««nMIIt7 tn (kkl4nMBbl. 
lllxft Miio SMwfvn pBuke ipeSfc 

fvHirf 14 r^tlnScfft. 
c^i* |ilallB« rroMlnd. 
Km- of |«ii|rlk-r .livwi. 

l.itS'fisJf -it *(itir«r 'til ivirtl' 

t.r,.f p.... II. ..-. i.r.r.j ,il km t-i.tih. 

TUk CAMK or TUB i'li'fPOPKIl PTETKM OV TfUfU 

aottKva wm aKAu» wura »ouuBk 

aiWAavsasa 

|l tt» th* *hir> 

KW- nf M--.lll'.i «1 »..t .|.,iv'll- 

filii I" 'i.i'. ' •■- '--o'i*. 
\hr liF tn M . •.-.ftii.-.'* ./ twta 
H 1 A. ' ■•<■• I'^lly nltlnr*l. 

ft|;lt^- r '•Mti (If*. • m niliKnl. 
r c'-nrrli: i> i>M ntifllar hi* ft 
Kttml iirciaittEml mnn wi«lkla|| 
im folkttutf WKk*. 
TtH' i1^mk>n M mmlmun). 
Tbi friui .Inv <^ wrvw !• mini- 

Huiall tiitr ff w.tklitt; |«n«. 
T«u lo[k|irU!Arlil |*kliU, imhc»im- 



■UHMM VHP nl fl^iillh 



Th.' (li»nilv.»-it<'.;.:i 'nr. miff, fmtii » brna<! lUml 

I'. li.t 111 niilr ir'. ' 1. ■ 111 lici-, llir-y an' iitji mptirlar.1. 
I'll*' .^>lvllIlll^;1■^ ur^ i;t.i:iv, UK'linlittir li'-1 1»T Jf^ipn sni) 
][i-fj|llurlrni, ^;ti.;i1«t .if 11: iirji ■ :n: IT. iin-:i cn-^l'-' 

t-(Ili-l'-tii-y 111 all I iT.iinT.hT 'l,> :hf .■■/pl 

THK S<illl) IN ART. 

la m R^-iil iutua (il Till' Aii>«rlcian Journal a< Airl» 
Oilagy, Sir. WillUiu Hn)i-!< Want {ireaeDU on titirte 

'mm, 



Iba BMMinl liili- "*iri«iul AntiuttiUc*.'' A 
HlttifiqpltaiHrMl of miLuiiriii; Inm hu hma temt 
OB ttw HwHtOTniBwiD ouut u( HrriB, aa «hMi m 
fmni Kumllm, a enw and • call, a Hon, ilmwi^iiiir, 
and a nintd or eutUilMi, Tm |iiwi>l«liu« a tkl 
w|ihalo|M<la lo art l« eartou Md bf mnl la 
ii^aoy. nr. Ward abowi, how****; (liM 11 nt m 



ito ttJbA A 
«aa KM and 



•>d Hncnac lltrlt" Tkto i 

iMHltat •»«■« tiine batweaa Iim and imB.CL.n< 
hmvm WIU luaiir of boUi lonlaad marin foma 

On* mlKht »ay that tba onknown poMar of t)i< ■*■ 
mote pant umd cwtaln daeoration a« did Bcnnid 
PAllmy. rHFftainty tlw prmmlation of Ibi mllMltk 
litd>cat«d the wvik ol an artbt who va« acqualiiirf 
with marine nMloay. Tb> mttMlah, u ahawn ia li< 
print, n«ay of nm«in«nto( th» Mrmnanui n«. k 
ircalad IncMalcafMi iuanti«r, and i>i« artbi, UimwIi 
K<ir<]i)t full aeope to lile liutr. bu not dwaiwl Im. 
the ariKlnal rortu. U !• m ucrllrat chat Pral. TmU 
ottr bnt authority in ceiihalntKKli. »«<ild bavait 
niirc clanftnl It an bt'lougiuf; lu MHlltalfiaMi 
Spo. ^ _ 

Till* rN<phaU>]MMl on the iiup|KNia)»ly lliII[t«4yltaBV 
in o( A ilifri>rvrit ftiMvioK, nnil rrftrmblt.* wHueabat Ii 
fnriii tlii> iwtiipitft ItAirdiL A rlnM»ly rplnlMi MlllMA 
H» to iiti»i«#», IV*. howi>v*'r. found on the ll«dllrtia' 
iieaii. 

Ill .l»p:ui..».- ,>ri rliH i-(ittli.fl,h ntriirm Tlif (ru'inm 
of llir <vi>linh>|i...l», ti .• ,la|inMrr«> lirfw ttifiii. »«» 

111 ;ir.' c) I.nii,..: 11, I., liicir Iriillifuiii.Ti'. liiH <»« 

.[.vl'uin sr iirli-l. w lit'ii rinitiinln, liirdM. nr Art' I'*^ 
♦ .iillll.i'il. is .^Iwnv.* ri-iiiiirkabie itjr his n'lllwill. Tn* 
Jn(w»Ti.'sj- riittl.-llsh ixiis ^ipuitir. It in Mlily willMB 
thi^ iiLst '.iiirty yi'iir.H that naturalutii Itave fuand (bat 
thp urKuEul jir-.i»t [M*rfwtly corrrrt. .Itf ih* 

l.al>nMlor Mill .N'fufMiii.iiiiuiil puftiit* riilllt.ft*K itirf 
liefn ihrnirn ftsh.iTf wirh ji l..r.(l Wnffth of 41 f*.*'!. 

If 111* »rlli.t .>' i.i .!.<>■ Mi>. Tli« Vt.ri Ti=»». 

«'«r». \n>Ul fnniii:h t.. imr* -Iih--' rli.. iiiitl.^tl^h iii mi™ 
!i«i>rutii.ili. It iM li^ ...f livi|. f..r liiiii [.. kri"« lli»« 
KOUie of tlll^Hi* sluttiier cv^tll^^^ln^*ia ttfV boaUtiJully 
(■olurml. 

P. Q. iMgan nmcludni tlinl a lilnr HiiwlT i> iidT"^ 
li'Kiliii* ill ]>|MXTi4>ii w)ii<.h roiitain or on? rj»p*l"i'* 
(■■niiiii,; Itlilntwphciiir lAiinui, no ninttfr wlim i'""^ 
vtil(.jini»-ht of tn*« intIo.riwiM^(ii't^ innv nliit.nnt ti' '•"^ 
that .-x lilii.- rtoucr l« lii->r._. Iil>. ly ti.'li.' |in.l'(i-". • 

^|mtI|." IlltVirit; n ei,1|M.|iHt;»l; H- r.in l II -T I^Tl t 
ail.l, Ill>Tvfon!. lluMi- Im fsol.i- lis Inifli. i- m I"' '^JJ 

e«-rtHlit i|iiiititity of a liiirli -ny i^n^..!'- Ari'l. 
thiilki) Itiat ill *lieeieil wti.'r.-iii IIih tatihiu iiHfi:rillil 
tlip oruiLijidiii in troii-irrwiiiiii; iiinl t:nii niili-Uipli' ii^' * 
hint* lloutT lljiiy f:-t;^-ii.|y 1-1' i.ni'liit-'i'ilf liiiil' l 
liiloiii ironillii, ]ir')vi.i*\l nlw.ivs :[in( I.'i." iwi^l' 
IM'rianth tw l.uv* rt-uitivciy lo tlie lit'iirlit I'f tli'' !''^''' 
unit to lhi> »ix>. uii.l riitMUtlif.*!! of iln i»f^iri ;«i .l 1'"^"" 
HI ttiin <'iL*»* it ^h Ul. certain wiH'ttii-r jraiEii^ i*^ "' '"'^^ 
nary l«ir lb* nKidnctluii ol tite rllwt. lioi aiiall^'"' 
ooapoaitd of aa oxybenaato aotd would mm law* 
dlapSlMibla.^lintiiinl Solmw, H MH 
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K NO I N K K R r N< 1 N < >T KS 

Thar* ar* i. ^M ini|f-M.r rn|lwiiVH i>\>fii fur tr-nfTir in 
.l.,|<;iri iiil I'f V* hii.-h fi.iv.-lM.'ti ,-Mn>-rrii.-r'-.t ilnriiiL' tlf 
fit -I (iiirlv y>:<.T^. Ahrii.-t l-h- "li-i .■ nf i|r- i-* 
ft •^iimU' inti-k. Tilt- uveriijrt' ^ \>:\r^r |n r iMjwK-ijgtT [H-r 
mi\*> I* uliKhlly over one neii — otn' ^.vrt Ir.n^'. 

Bagluid finds it ini]Mi«iiibti' tc» di>f*k Uit hifdpput bAt< 
ll«»bi|M <Mit*kl« o| Riiropo. Thi-' llniii;-K«>ua Dcwk 
CouiMUiy kuM nifiuml u» tRk^ the riitk nt docklrifr iht- 
VMorlouStM tlw lMUU*htn;|M only sii limbM n«m>wi*r 
tluM tlM dook «iiu«noe. Bh« imum cinn'ron* t^um to 
IbidBud Id Iw «]«MMd. ank<t4 t>l)^ >':iti ^t-t tuu* tht- 
ttaMft dottk. The ViolorlouA. II wia t^tMmbrtv^l. 
nm amiuid at th» oattmnm (u llic tMMuc C»mai mi her 
wiqr in hmI wmi floated afdft with iHMiwiltj. 

Tha rmon ^vm Hi tii* Ibne wu lluil htr Muefaoia 
u-»mi not hi;: (»itnntrb to IiuUI. 

Til* lAfg* ^^nlt-r* for ItM-finioi ..-i iKMikfil at thr pr.— 
e*nl Unit' Jirv-^JHT^ K '•'".■"im ij min-iuil c-ni-pfril v d.r 
AiiH'rir;iii irM'Miii-'lfv«' li'iilili-n*. Ui-r.'ul nricr^ ^rmii 
tin* Truiis Sili.Tiiin f-ir "»1 iti„'''"". Sut-Ich i-r.'.i-rs 

eii. The Frenrli M.4tf lUsU-iv- l<- i'-nypi l\ un-l 
tUv Miilliinil Ititilw.iv Krii;lii(i<l rui- i*iir*'|itioiiAJ 

4^|innitii'nt nrnl (i%i*iliti<^ of rln' rii A:> kK^Muntlv** 
t>iiilt|«>r fjirilitAi4*M rii|iiil work. Jiinl th^fffon^ «>iirlyi|«)- 
livtTii-* of tlwir i^HJucr, whifh <>u»' f»f tlin i»riiiH' 
n>Ji>HMi« why ill**** fitr*»lKu i^rvlt-r* o«»uiv hco*. Tin* 
•>(**ji«ly icriiMth of the exiwK of looonM>cive«i«»lio«n l^y 
th*^ fniKwiti^; outpai: UNk US: I8R,MB; 1M8^ MNk 

At Ihh rattf *»f iliercM* tM " 

r<)aal huiii« *>M«!n*. 

A 6 Inch Umwii M>tenMi|ital tob* «lTO*woiintl trim, it^' 
(tiic iMM*!*' Ht Hinl»*U>ro, Pa., for (rnvp-rtmifnt. »m ti*-- 
i(t;c tH*tH«l hy ip>v«r»tiH'iit offli'^'W «1 th-ii iil.u-i'. up 
F<> ."ii*) n>uii<l><. Ttw trnit Wf(jU* :t'^ :<>r,- .n il t- lu ft»-t 
I'iri;; : aihI up to I hi* prt^t'ni thtin th*' ni^jurrjuiu jirvv'^ifv' 
*'»**rt»*t| Una Wwii iiVfT ;Mt.'^XNl iwimikIf* |ht 9<piarf nifh, 
itiipiirtiiii; a velocity of riwirly XIKM) ft'et |ht seoJfHl Ut 

t)u- proj.H'liIi- Twt'lltV-rtv*' of lin'M' UIHIN havr hr^li 

or<li'n*tl .\tid t Wf*nt y five olhfT* 1 1( tj ih>*|j rfilibrr. 
Thi-»*? l.k>t Mt'Li^i,: 10 toil* iMinh .in i tir-- :iitriiiir*v! for 
<>t(V*t ilrffiisf A iiirh ffiin ul (In* lamv tyiic iiiiUao 
b«>ui»; hiiilt >u 111.' S.M-t Workii, ui KtMndlllif ■ P%a to b« 
t*-»*t»Nl in July T-i.' <'< m.-h k'-inn 
AcciirtUiitC to thp< priw« iwt*i.iiitit>. 



trad* win 



of Trackee, hu oompl^'t^l In** 
te»t of MibHtUaiitiK fttraetapw of wirtMMtiiti;; fur th<; 

' Mill oil tbeUiM of ihf ('eiitml l^aciflc lUil- 
kibc Sierra Hiow hcit with MitufjuiturT re- 
1 wilt ■nbniii to ihn S^iiitbani l^wUle Cou* 
pmnT a pcapMiUan to adopt that idMImkI of koMting 
thaw RMUbaib el«r of miow dnritiiii tlw wiiitar. Tlia 
taata tuadashowad that waarevly anjr waow siftad KbrmiBti 
tba imtantlMa of tha wlia mUlng darten tbv baariMt 
atom «f hwt wtater. Tht tovmlor tflalma that by ttw 
hm of wIn Mttinc not ooly w|U tb* anooat low froui 
flro lM«Mffl*<t bat Ito )wbflt4tiitlon will aoabla tonriita 



Krie ItiOeata; b«t tliK ikavupuhm to aertoualy idtcrfarad 
lOltllbf MMMMdhM^Md III 



unob«truet«d »tow «( . 

wiMloMttiilttft ibe 8i«rnu. Tha botldbiffor ft 
woodflo MOWidimliaoatatnkMOL «ttd IMr " 
iloA of wto^acttlag would booHuh AaapM 

Trmoaeripfc. 

A pontoon hnrtrr to purry <'.<•> \ i-iiii.ilh- .f ' will pr .b- 
nUly Im bmir ljit«> thu vt ur Kv tii- i i. \ .■ uini >'.'.'i ' '* 
nj«liM>.\t CoiufMny. <'ht»r|.-* VV'h«-i Jt r. M-^ritury 
inmni)C»-r. «>f < 'Iwvuliinil. >ji,v* Kri|fiii«'t>r)iitr N^-wtt. A* 
«l«-*l»rnt>»l thi* biirc*' wiil h.- ;MH> f»>.t Wmt! 4.» f«'t t tH>jkiu. 
iiimI ?4 ft^l <li'>'p. with <1o<thU' tH»1toiti aim) Klilt'M for wa 
t*T balln»1. ThiM Ititnc*' woiilij i':irry nix rutmitHvAX* tti 
Iwo ntWM of thrw) rncii. th»r-«* hmiln hoiiIiI (hwit- 
iti nt thf NCt-rii. nhilf the bitrvf |»Artly Mibmr-rvv^: 
tlir ufM'uiu;,' woulil Ijv lli<-ti oIom*i1 by ^ntm anil tht* 
Itfirjjr puia]>rtl oul. Thi? ntthuiitc<1 cont of tlit* barKi* i« 
$]*J;VOIIUl and. wUh minor uhenition^, tt rt>ul<l be oon 
▼artad into an ora rjirrirr. It in tiitmib'il hir cnrryint; 
i-JUialboat* batWMnk t7h*\'i»tnii<l and HulTalo , nnti tlir 
tri|> U to mniinuir> forty hv4i honrv, At chc r\H4f of AtM*iit 
f<Mir lullt** iH»r hmir, with a »l»'ftin*'r hihI thr^M tTfm*nrt» 
At |>rv"«^iit tUftH' ai»nlho!il» arw towt«il thrviiKU Luk*' 
...... . int€ * 

J baiwa m 

to baabla to luaba ihe paMa^ la aay w«ath»r. 

Th» new railuny wJii'-h i« in r*->t»n«> of formaliim on 
V»**uriii!( iiuinb-rthi' (liri'i ti.ni (■( Mr. K«>tK n ;ton of 
tt>i* iioiiApi-nnriAij wLi- cin-- riirt^ il i ii^ orit^nal r*i)» uy 
*t\, r Mi'lit f, ui«. uhl.'h w.-i,-; :h.- llr-t ..f th. lluli.iu 
III. ii'ii 111 r.»i-»*'iiyv iioil hik." h:nr.Hii;.. . ij -'h n i*: •■' lh.' 
luniM>l iMM'ti trftit>-lfd«'il 1" rliM KiL'-ti li I-' n■^^ t>» 
uii'lt-rtakt* liiiitr«»v*'iiM'ni>. in rh.- n. i;.-!i(iMr)i ;.m| i.r N,i 

plt-t. for Mr h\\\ ho. I !« - r. .1 1. h;iw. I I tl.r.Mt 

••iit*<l with (t^rniMMl V, ;^|.ni-.- Iiy r h. l'm ■<» hi • rhiik 

tli.»l ^h"ir trmlt- v.il, I -ri-'in.v i[| l.-rft-r- 1 >mI-i hy 

ttii- htj.- Thf Vii-l mliii-.i'iu t" rh-- rmnilu T "f vi-ir.;>ni 
wiU, Uistfiiil 'ii'f iiijiirtiit; livf -^niili-i. nrchAf-h in- n- i^m? 
tb«*ir prolitd nn<l lunkt' ihnir wrtrk f>ir i— •> iir'liMnri. 'I'br 

ipiv>«tio<), hi)W<!ri?r. iiri)>f*« wluahi r -.tn- Inn- fiin hi ct- 

».i(li*r<-il fw n iMTtiiJinrtit war \'.-niviriM cf hitt- v.-^irs 
Ut.- h'-rri t'lis-pti'Miiilly iictiv»', if fi-.t lirnijr I<m. mu -h 
fniiit|i:i.rily wkIi ifH tt'rr';^r». I'tir r:\vn.%;^>--v<\*y rtmlil 
iH.t U'' rijiwl. iMt inf r.i t Lf il.'l.t-i:- M, til. fi l.i.M-k<'<l If. aiul 
Ibr oh»«irvjil'iry uml -ilh'T n'*w hniihrur- w .-r ►' ( JipWit- 
ciif»«) with ih'-lriit:hi'U. A taiIwii) uihI'.t mil'Ii ooKill- 
tioiM hi aX|MMed to tiULuy diui|;v^ra.— Tbe AnUiitect, 

laa nrntH aowwaaaleatlon to tha Parb Acadnaia dm 
~~ ; A. WittomriMTod to tlki» popular bdhrf that 
I ftnofliml unactvd na by addii am «trm 

Tha apparoDt toaltembilfty or thU luminl U 

realty daa to tmi fart that In the nrewnof of mich re- 
iMef*«it« thn ui«>tal cMhRft iim\t with al«y«'r of jihiininA, 
Ihin, hot oontlrntioiici (Ui4 lmiHTvh*u*t. Whtn. liow- 
vv«r, •t«fw ».n> t«k«i> to remove Ihlti ouHttii^ or tu im?- 
vaal It* roruiatloa, aJamlautu is very readily tlisMoMrad 
by aaMk, at waa to be ex|ief!t«d frow its Krent Ileal of 
aochlatliOlk. A M>lutlan of TOniaioii nalt aud ncHie add 
t tbe mrtal pretty rnniilly, nwlion Itrin^ 
_ t near thr «nrfnoi", wi»i?re iitiuo«iihcrii* oxyp-n 
(•taiiuMitnMMjy ommmn to thn iiir'tAl. Tlur Miliition iii 
iftiKstion hjut Xhr |M>wrr nf itUMolvin^ nhtriiiniL, thn* 
Ml»hiiitc thl^ tiM'tal of ilM proti^ctiiiK <*out and t-Ypmini; 
ii* tiiirfiii*)- 1<» (rt'fih oxlitatlnn, which ti< tti^olvcil la 1i|ii>. 
A wihitUHi of »PA fuilt aIoii^ will tii'C on x\u' tnt'tiil It 
osytr^ii aikI riirtKifileiiflil ar** isnpplli^l nl th)* •snme thn** 
ruViber. tlaplat« of almuiciuoi, after kniiuerMou iii mvi 

Lie «B Mill to thaalrwrthottt ^ 

raftinieflnilapMlad. 



IIIH<'KLIA> t:< •! s .SOThUS 

0« Mr J. W. Ovf-mtrMt > |,;iwc. ii<*ar Tiflotj. liiv. In 
.Ml I'uk I'.' fci i 1 ai' h»-;< in rirciiij»ffmn'** 1j Ito-li*':* 
.ki->v>- II, <• t^r.-iui'l H {i-vt in rirrf.inif*'n'u*M' ii-* Ur,ili 

up iu> u iiiiLii I'Aii r4*ai*h. It hns a Kprmuj u( br&iki;h«9 
of attout ;;v fast. Tliv oak wju mtt out ja»t iwcuiy 
y(tAi> a^o.— Savannah ((2a,» Newm. 

An obMnp«r in^ntinnti tb^ iMfctanf*- nt a r«v<*n h.witiic 
h\ f\ viily-iUn*' yean*; a pair of v.^civ ow U. oiiv of wbrrb 
in MTity •^ijrlit aiul (ht? otiier Ofty-lhrt'f y^JtrH .►UI; a lUt 
rlriir fai;l«- ami a I'lHidorlu iW xtwloclcai (tanb*n« at 
Ain-i*TtUnii. nK'-ii nriy-flva and Bfty-two: aa Imtierial 
eajrit' of iht- of llfty-itUi. A colOvti ttk^tiv of forty 
and a ••a fitu'if' forty-two, am) tuan> birdr* of thv 
age of (nrty iliiwiiw.nr'l ivn- alw- riTMnit-l. 

Th» ufctr i.f *far!-!-il wir»' i« fi_- Nw^:' ly In 

^J'.illh'Tn ll tiM'.l f.ir rniiM nj V iri.-. :Oi.li- 

fi'Uri'i ft iZTml M-rvi>-4' in k'i'|nii^' !|n> ^-- nnl < f 
the ^■i:l(■vlt^<i^ aftrr .htrk. Th*^ viiici* i^'ni^- in nmiv 
^-jL"!-^ ^'iil\" a few f<M't apart, it it. n nuilti-ruf r"H"ih*r- 
jih'.i' <lijl]i'iilty t4» avniil th«* bnr<!Hii ev<<ij in tl.i' )l;l^lulll^ 
iku>] Mt ii.t.'h> It ts prnrttcally inipoMible. The wire 
iHMxih. (.hu-..r tha IWhM Wnd.«atba laoRthavaed 
ar«> •'•>Mi|iiirittiv«|y ihort uoA WO asttla bwat to ha 
(-x>nt*Miil*i| ulih. 

tt In t)H* cottimon, tbou]|;h not the iiivariahJe. ha>»lt. 
in arL'liilectura! btjoktt anil olht*r p*ihli<-«tM»ii», i** i«|»»'II 
the won! *iphon with a '* y." jtavH Tt c M tilil'-r. It in 
however. nn<t falKith-ii tii«- orit.- ri of Uie woril, 
wlli«-h i« niuiply thr (ireek tf(tftu>r, »i^;u^\ ill;; a bollow 
re«tl or tube, via l^tin aint Kmrlinh is the oorrelor 
tiv*' ol thrt ItnM'fe u \u|; the Iriti-r 1 in lirc^-k reranini 
tiiuiltPiTHl In JAtlEi and Enrllwh. vxrvipi for tba dot 
ovi-r It 8i|dM»B la. tbaraiofai. tha eoriaci igwilbv. 
aiMi ouk'ht totofcolho plaMof llio WBHthoriavd '^ey* 

phon " 

ImporU of rrtnl ialo Siwiiti in January nre rc|Mirr.-i| 
by llie Kevi«tn Mitiera at l(Xl,4S4 ritelric (on*); of L-*>k*< »1 
ll.Slf l«aa. luiporta of Irau and etoel liMilod«H| 3fT7 
tone pig iron, SS7 tone WMN^t Imi, VMBOOa nlli» and 
aaioiwUD plater. KspaHaoT ittlaarala torthauMbiu 
w«e% to aMtrio tow I 

Iron ON.. .viM)!M Mi.vm 

rvi^peroiw tit^jiiw c: ; i 

ziiK'oro !!v;i;m> 1 

lieml OTO 'm4 ' - 

8ai( 14.715 Hi.*im 

Bsportji of riM'tulH forthemoolb were 3.193 loii* piu: 
Inm, SstMS luiui eo|(per. aod I3;7I1B iu«is lead. 

TolMwpadng li earrftoil on on tha llanltoa and Pike** 
Peak Hallwiw by tha offleiaU of the road. Tha whi- 
ele ainployedla placed mi (ha rack rail, and aoiwiMtt 
««»efitJally of a pfauik • faat lone by It tncbae wMr 
Alooc tha inMdla of lha nnderalda a eleai Ute batwrwti 
tli» nak banud ao kaape the totrnmran from ehirtltt^ 
aMoWMiyiL CMialtharildoor the rack bar* are brakf 
atoiaa wldab oaw ho hrooabt Into afaMUpbiK actk>u 
agialiwt lha aidaa of tike rack. Tlw bnke la opefiUe<l 
hyntovavwhiabllMridrr liotUswlcblW blacnaik. To 
prevent wndoa weor of tlie plank whan It baare on lli« 
topof tlH*iwclt,thara«t«elvjnear aieal eMiiretl to ih^r* 
lowar sUlis and to haaW Ihama ffOM aan^izinir. a bar 
of Imn astenda on baUi ehfaa in raat Oft ibe top of tV.e 
«irdlnary railii, baaillia nad aUiUbg On the mtiooth xnr 
fape all the war.' Too fmnl and of the plank h.^-t ^ 
rmt for the ridpr*! fael. Tha Hdar has sUupiy to »it 
■■iMin tlve tnlwitnran and bold the braka lavar in bi^ 
liuud» to rcitnla'*' th^ ^-tiwd of deeeeat. ThlaaMy*^* 
an rapid or aa hkIow a>t the rider pt<>Aeae. 

Dr. Nl«M*n. tirltitih Viee-CVMisnl ul <'otoi;tie. ba» li> 
vr*lrirnted the " bruwu"* catxl industry of the Khiiie. and 
liu. re|>ort lia» Itcen trnniiuilltcMl to tlie Hritleiii Koreljrii 
(imce, iiy Mr. T. It Utilviuiy, lintiKh Consul at huo- 
itfldorf. wlio bi'llAVf»« th4> inilniitry to he enpabU* of 
trr^at lin|irov4>Mtent. l^lr, M<ilvnny add* : Tlie low 
iiriftffc do not. If thf fuel t«> ••»tra<'ted' hy manual laUir. 
Ie«v>^ lutioh niarKin for proht. but at Mirli prie*-*, with 
nieaiiH of transport by rail t(» (!)*< KhUite-, I no n>a 
■on why the briquettes coold ijot l>e ^xiH'rted In Ugh: 
draut;lit sajling* crafl direct to Hritisli M<a|M->rrA, It 
Would tlien, however, ap[t«ir ad ^ iHnble that Hrltl>-li 
aapllal aboald be invnitetl iu the eKtmeltoti and trah-- 
port oMhis ebenp fu4*l, Horuethtnp uiiKld be teanii l 
from (lenann itutUHtry in tlealluK with thin fuel, infe- 
rior tlu>U|;h it iM whiMi compared to the luurh older 
rorniatlon* of the «o-raLI<Mt mineral Mtal, by atudyin^ 
the iM'ist iRVuriH of iimktns fDou«y out of the va«t jwat 
turf h>>^^ In Ireland by pn>a«4iiff tkiat <i|tonKy. )*ort uuiir 
rial into brUiuetten f<* lran*|»orl thtvHiiihwtt die cauu 
Iry. There are douhtl**** irreat^r dlfttruhie« to l»e «>n 
tended Wllh In preMtin»; |»ent IIimii lignite, ,^wm^^ lo 
tba fonuer not beiuiir ttu gluliiiouii ur adlkeelve as the 
latter, but, In view <if (be neat adranoca aiaiite la the 
appliod aeienoe of cbenifatty ud Mglaoartllgi tlie 
(bfntr. if not nlrriuly dona, can be dooo With coimner- 
rial »in«^»*«iM, 

The r.hAngA« ILur ■ li. ii i -iiy ItiL* urongfltt in tnrtalliir 
i.'ti!«i pr*i<sev-w have iioit-l t.i n'-pit-^- h-:** *-x(M»n>.ivr 
many of the rari-r tuetal*. hut rh. r. hi-- nn .v r wenty »ix 
eh'iiienlM more e\|»riinive tUiin u'"' ' vsitii «hi''h el*Ttne 
or oilier prrjo«i>4ew rfni tM-frh-l v»iifi T.,in''i iir'^l'ir. Th*- 
eoui)'iir.A".ivi' r.i-ii\ *<( IIh"' ki'-I.iIh ih;iy i.f >i.'ii i 
iiin-l:ri.«' thrir tairniwau sfluiJt^ jirii^i's ju-d l-i ii l: 

tliein niilt tlw Ufcarkoi value of K*dd. which iti t;iveu at 
:t,44t franco par UtognauaM^ A Uatotanahinaialaand 
tlipir viUao lo inuMa par Utavnuoao woold ha aa fui- 

h»Wi| ; 

»hillloin Strootlam iK-m 

Vanadium l«J.7'iO Krbluui nhN) 

Kabhitum U3.A0O Kulhcnhun Ui>.!t*)o 

Thorittoi Mieoo tfiobbim 9h.1'>^> 

mndnnin... aa,<KN> Rbodlnn 8t(.Vf<) 

litblaat fULSW Barium, SS.vmi 

Ijuiihantan S«.2M Titanium 

Calrina lMk330 Zireon U.9t<i 

Indium BOLttOO Uranium UJiW 

Tantallum MSm Phltodtom 

Yttnnio...... Tellnrfom 

l>jilyiriitim ViAvri Ohiwnluin a,t«5 

Kniiit the fon-iroittkf it util Im< He«>M that ifallliitii. thtt 
ranmt. iv ZS^f Utuvn aa ei|>«iiitlVtf a* tcuhi, while calcium, 
»i» canuiouly found to aomblnntion wtth olhor aiit»> 
atanoaM, b IB timaa aa ooitty. 



SKLKiTED FOUMri-f: 

Stchlnf oa 8t««L Nitrio or hydrochlortr aelde of 
niixtiin-H iif th.' tM.> nre etBployad He ibo **aahl" In 

tiiarknii: or i-Ielilui: on '•feoL TbO toUowtofP AmOBOIIg 
the ntflhod^ eibplo>ed : 

1 ii iu'i t] aeeitcarid .. 4 parte, 

Ah.v.liut- ah'ohol I " 

Mcrie aiHd ^»p. i;r. 1*30)^ t " 

AiU>w (b*> acrtw! aeli] and alrohol to mimto tor half 
an hmir. tlirn add nltrle aeld cMvfully, Ktoli fnun 
on*toSf(«>Mi iniuutea. iKeouree Ih^ i>art> y*nt wi-h 
to pm(M*( from eormaion mmrt ba oovefi-d with it*-^ 
wai. (allow, or similar Mibetanei^. 

1 OiMrvrtlw BUKaee wltb a thin wml *tf ii»plial(um 
vamleb of ftne quality, (twu mi the dexipi itmHiich to 
tha mrfuee of tha ateal and «tob with a wmk sululton 
of nitrio ncid In water ; flaally wavh wilb Imt wator 
and nmovo tho oaphattinD wilb hol tnrpentlna. 

9l GJcon tha ateai nod oovor oranly with wax, cut tho 
lltiee wUh a ateel potot thnNMib the woi ami juHir on 
thefoltowtn|c«iobfnffflaJdi Pyrallipicombaieid,4niUMfH; 
ahi^oltlooaro; Mir1<MhLlooiMN\bymeoa«n^ Or 
naa todJnav I onikee : imw finmca. H dMin s water, 
d owMeA fiteblOR duM ll roiiioffMl aa aoon oa the 
inetol b suMefewlly olabod^ 

Ktrhlnir 4Mi (^itii-ry. rto^—l. Baraiahbic on cnttery 

(rmnml wax Is rennir-Ml. omupeaed of aquid oaite nf 
a*-phAitam. Hnrinnldy it^tati, and hsoswaat, malted to> 



a trronnil wax is renmr-Ml, 

a'-phAltom. Hnrinnldy , 

i;*dUi'r and Iburonahly lo«inrpomliHS. In a|iplyin|i H 
a dabtwr. or luilf 'if (»tl4m cotiwvhI with i>nk. 
U'anu tlie pt««euf cutlery M» that a stick of the wai 
will readily melt by tooeblntf. Hioear a eiitiill ciuantliy 
of tJ»e wax on tba olade or aKiclea, and ilab It evenly 
all over tba eurfaee. When rotd. »«'rai«h tlie rrqolml 
dcahpi or name on the surfiire and touch tbe parts with 
hcmT <nitrie acid I fmri, water i Uy 4 partsk ustuK a 
earners hair |>encil to cover the surfaoe and brtoK (be 
arid IntocvMitael with all lite htteii. In a few robintee 
th« bilini; done. Ilip la hot water to was! I oil tiMi 
ai'til ari 1 the »iirfai*e nuiy be el*-aniHl by wlplnit with 
twriJ'tip Aifother way im tu iiiTtkf a varnUh <^f .i>>p)kalt 
Mil:! t ' I r I >• I r Ml". '.Mth a f**** drop*, of huki'ed o|| tn 
luake it lAeky. ilave a riihluT "t.-inip io:*de of tin? re- 
(piired d(*r*iirii. with a lx»nh'r, m» hh Iu hi>ii> .iff imMiiMl 
theile-lKii. Stamp the jriod-.. siiid uith -.noe uf 
vanii^h thinned ouwu with tur|»entine ntid a t>ru*4i 
Htop off tbaattrmandinB parte; or aumoud Ibe deHifu 
with A anwU rim of beeawax, and apply tba add aa 

■J I'lir eteliiiiij brnunl*: ainl mark* mi puli^hed •*ti'r\ 
>-iir'.vri^, f.ti>*h tu. ».iW)«, knif»» bind. *. aiid t.n.U. wle r.- 
t^i. r.' ..•>■ luiiny pit-xN-v to Im* done ulik-'. priH*iire a rub 
lier >.rn|ri]i w it fi T he ret pur4>d dl■^t^^n hia.le m> that th" 



li-d- 



;\n l fynren tluit ar4> t 



t In t) 



Hhald tc i|. |ir-- 

aroutld I ti.- j-n, h 
of iHiintTi'-.t:. t I ' > 1 ' 
iit,\Hi!'-"i| ■ 1^- i^T'i ' I ' r- 
litr.', ^ ll, l'.ir[.i'Til 
re>lii {Silt 1 tiA-pi'i 

tat»ii>[«*i"»[i:til ■..i]-.t 
Mioiii:h iur|>eniui>' 
pHtilerV Dili wlien fi 

SlOtf- tti.l' I ''T t- ".vfi. 

p|.<lt> t- - ■ ( ■ I I .. ! .Ai 

ariiund m il > ■!! - h. .> 
pt.nr wttJ.iu rii. t...i 
the fltrure. f%ui\ ii 

to tiM' ilnpfh I.*[iiri 

I lie wurf.-»i*»? vtiiti 1- 
border, and ci"!!!! 
rare not to poill t( < 

the article For (![.■ 
pari ;i\ (Invhl.i-i ■ i 
If tlie ^ iTiTvi-MTi. - - 



hiltfo by tile ae; ! 
• iiiijip, ll.'iv.' .« pinin Imrdi-r 
' "Oi'ii^fh to allow a hriJe boivh r 
!••* Iitid arouihl lUe i'd*re of the 
.1 % f I h»- TU- '1 l-'or ink, M>*t» re.. It I. 

ri i I U.ll'l: i-l i-N. To |M>Utld of 

.'ui Jiipt •'■[ : ri.-ll, and ^tir rn a 
i -l.ti-k . r li< >ri Uk'li ly tuix, and a>ld 
M ni'il^i I', of the eoti:«t)itency of 
.(J. I .. t |ji> on the Btamp iu the 
( -t.t'iip hLi with iiik. M'hfU the 
ii-y htt.f li.irih r of i-.iM.i 11 ll putty 
• Ik^i' o| .i.uiipr.l .T-iih^ Th.-ii 
let isit'Mii;h ueii! iinv-'tl to eovcr 
w ll ll it ff»w tii(>nieijt» aoirordiii^ 
■ ■.I rl.* i: 1 .Mir the Jii-I.l off. Kill**- 
ii u; lA ir. r: Taike o|T the putty 
tTtli,- ink witli tiirjH'ntin*', Li-'.' 
;i [ 1 uier th*- (Htfiiihed pari of 
Hi i*! use i imrt nitric aeld. I 
t. to to parte water by BMaaora. 
■i m* too aailvo, add mora Water. 



- I'hiiruiiH'. iitj. :il l.ni 

Impie^naUng Oottoii Ssnkl^th ^ml.'li ■"li iillvw-*! lo 
hi' nl.>itr i:i w.-t r..iiilil iMii r.i rnll. ! ii|i n-.'t, will tHvli* 
(m r-;I. --o.!! ki.r.'A ll- if -ll.' vi.or-. .-n umI urr.'rvr^ird 

Ill'-'.-.-HuT i»- r>'lriiHf.'. !■» iA.t-lM:i:: ril.il :<<■} *'Vi-a liV 

.■lil..rniL'. If lin..! n i i- -'r> i.-l-.d . r , 1 .r ,m, , , i;,,. rl.ith 

wiU Il'i: ']>^.|1. Till'. r.,M h.- Inn.- Ml. :l InHy n.iUOIfd 

*>uif, T'Tir n\-Jfn\-' : ll H .1 li-T .-r;\M - S ■ip.o.il brU"-!!. 

fi|>p!ii-'t lit i-Tjrt. uill .-; -IU' TiiiT.- i^- .x^—» ■.% 

Ill I-.':! ken ll ; h:il riii* i:i,' " 1 1 1, fr-'-li iv.vf "r ai.il - Ir) ill' 
in till' sni. 'Aill [irrv.-n'. uii-«i';ii'-f. ']'■' ll^■■■l■l .lU t-fiil-i" 
th.- >.uilrlnt I", -I M.il i I..' nn: r. _'iuit .-li, Ih'u- i his i-. ^i'.i 
.U-..-f!h. ll hy l-.(lw.\T-,ritrn. Ill- n. i .c':! 1 1.-' I'.irli. r 

i^.'| I .1 liu: Til" W-MV.T ;; I'.r ■ I(;ls llT'' ■ I ■ r.-lli. • v. ■ . . 

NvliM-li IH ;u- ll|il'-l»-.t lis' )M<ih:i|.- u r..|| or u':'.iUl y-.l 

p-.f.:.-' HI -I ;ilt, Mr ► in .■iin-fir - -I i In th. Utt.-i 
iriL.".-, i-v,-rv ].'i.-kfl ii ii-f h;i»-- r\ f'-'-h !>• I'Ut rh,. ».ilh 
iM^Mtent uiL-hiUtf it: H lijlr li> > i t ■ li ■> «• n -i 1 il. iiof 
rail for a renewal of l l,r ^rit h ■■•> ^ r* t i i..' Th-- ' l.'tli j" 
dried luin^ui;;. us ui nil MihM'.|ij.'i.i .ij-t t1 lun- iberv 
l« tiiorv ohrinka^ on a cylindrr, r iniiirfu'-nil i-n i 
ill] thin of ahiiu anil phcnylate of I i:i.i' i- rm ini i :i''rii|"< I 
Th«^ lniprehrioit»'\l eloih pa**in h. i«> cn r 1 'h-* 

nptn'rof ihctal. th»* lower .^f ]tiiper. Fmaliy i>ome^ 
flliiii; with ^.Hla xlle-.tte 1trii«-(a< hat> toutid llie treat 
lueiil to answer w.<|l. anil tin- eiioth r<-niJiiii« Mifl. ll. 
after (wu v ears or etk a repetltloo of the impregnatioti 
tdiouid appear odTtoftbla, Ibo oloth may abnpty bo 
dipptyi iti ptianylate of unmliiiin.ViyMo Joonwie 

Review, 

A Pt*c:dLi*jGii la Sliippiai; Ihc Film from s Broken 

W*filUv#. — Jl <. Ih.>, IU Hull, till de Ia S^Ki.-l-- 

Kratii;ai^e de I'l I't-i;,-'.'- Ii '■. Im.hi'- ..ul tJi it j:i M-r,j 
loriiiahil or of ■HT . It.'Mi ir:il h,.!.i- r.ij th. Mni.piru' ■ ( 
the aim (roiu lir,.k''ii i..'u;ins. - m. .: ,l .^jh. h rh.- 

(•la-*-* only is liri'k-'i-. ih-. tWui r. iii;<, m-n: ■ niii-- , tli-- 
ll4)uid penetrJilin;.- !■ > r It-- hii^'k "( r li. rilni. l iir .^iti-h : li-> 
ritt m I tie ijlar ■ i- ■ f-j I iri i.^-^ 1 1 m ,ni .is-^-t^ir.-.i i in- .tud 
oreiUi.ioiiully di-it-;r ii-. . • mi;''! ■im'' i> I'l-. whu-li tvay !«■ 
avoidi"l t>y tiir 1 iicMii;-- pr-tp.-.lnr.- Th.' ii'-i.Mtoe i-. 
carefully lai<l, tihtj .ii n ivnr i. ij a pit! of cle.-iu bior 
tintc pajH-r, and thi' ritt- ..t-- w. 11 iniipi-.-d t<vfr wiili 
tUlii India rublMr-r *«.|iuii>u m h< lu-ul. . Mnp-* of tliin, 
Irauspareut paper aru now laid over (beriiu,aod when 
dfy fio whote hook to braabvl oeor with oeUotoid 
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THB "BLACK URATH" IK BLTC:il.\RA. 

A VKVI iDoDthi ugo Ih.. " MUpk OmUi '" Ijroki' titil in 
Allioti. A xliiill viIIakv III the viriuity cif i4itniarkiiii<l ; 
•nil >t wxiinixl lunlly <Tr»<lll>lc wlu-ii. a nliort liiiM' alt^r 
Wftnl, I ho n*w>|w|i)>r<i n'|i<in<f<l Hint iii Vlriiua a trw 
etuwn <if th^ Kani« ill^eftw* liiul iipfM^ml. To be Hun«. 
thr oi>ni11tlMfiA llliil^r whlcib Ibe plague mtAbliwhml it* 
iu two pb«*» 1*1 rviuottf (roiu «u»b other u-i»rp i»n- 
tirvly dilTerrnt. lit Vjeuua It wo* Muy oimii^h tii pn*- 
vent a •pcvailiiiir uf Ibe tembUi (UmvoMi : hut it wa* far 
innre difflrtiU tn a^eertaJn how thf* «t4*Ailly (»i<n»> ciiukl 

be brnnght (mm th<> ilUlont it iilaiii tlllaw Id Crii- 

tral A»la to Uw AuAtriaii meirojMilis. Tbaukit to tfa« 
•itraurilliian' energy of tbr Kuamau govemiwnt. it has 
bwM poMible to colifllia the pliiirtie to the (nrMkim 
oonier of the ettrth where it hrok<> <kii. iiikI ev<»ri th»*re 
tofheek Ita mviuiHL IViure A>ftiiui|er IVIn.vltrli, m( 
UldenbarK. a iiinii of nuv energy nliil jililiniieut. 
alllioiieb a niMier liy profewton, luu iiitemled him- 
felf Iu mirh an eitent In Imilvriolnio' thiit, ill hi»o« ii 
ri|ieiue, be baa fouiiilml a barlerii>f<iK>i'A' iii'titiile iit 
8l IVtenbnrff. wa« a|i|i<iilit«l bv tVn- t'tar heA<l of 
the I'Uirie ( oiiiliilml.iii oil the I'm'Aklui: out o( the 
pUeiMi in lioiiilviy, aiKl mta iinU>reil to lak? ooiiiitiitii<l 
of an eximllllon of phynieiani. iiiirM-*. imkI eiilc|i. r» 
whieh wa« to piMwMl to Saiiiarkanil la onler to nturly 
th« ivHviht kiim oh the vFiot aiut to tAke tlH* pnifier ot^p.* 
Ut pn>Tt>iit a »prea(linf; tif the <b^e&«e. The (iite "I 
Kiinjiw from a Military (njlnt of riew for a lime ile- 
|ieni|«l illKiu ihii iiiati. whow taak it wa» to check the 
rura*.-e« or the " Hlaek Dealb-'^ 

In view ut the ureal iiitereiit wlileb rhi« iiiatter has 
anm>e<l lli Hie eiriliml worlil, a few pietiire* from the 
dinlriel in whieh tlie Kila-'laii niatfue ooiiiiuluiion liaa 
been wnrkiiig may iiol lie imweleoiiie 

Hilehiira. owlnir to tllv lilikle of lite of the iieople to 
t)>e tra<li> with Ibe ejterior. an<l to lt« hiui Ranltarv 
«onilitk>ii, iqi»tl lie utenily wati-hea. Fru<ii the hwul 
Ci>ir«reoi«nt no asuUtanee In to be eJipectiM : for 
•Ithooich the Eiuir. .Said 
AlMtiil Aehail 4Mtan, ae- 
nkfilliii; U* .\9tttlie notioiia 
iM an euhirhteneil iiuin. tli*t 
plaole nnii lie it.^iulMil out 
only liy ihe utrirte*! Hun 
alao utilttarr diAeiplinn. 
tihoilld tlK pla];ne tieexMUe 
tiiorv iiaaliicnaut, the Trails- 
oaHftlnn railnuul w<Hihl be 
a tuiMui* of OMiiiimtitciiiiiik; 

llie diwiiui« to the We^t ; 

qiiaratitln* stations otutd. 
ho««v»r. tie mtabll'ilMMl 
■loiMT IIh* road to prevmit 
•uch ooutat^ou. It would 
lie more difllelllt t€i wat4ib 
the many eamvaus wlileh 
traverne all partH of f%>n- 
tral Asia, and whieh are 
partlenlarlr iiuiueronA on 
the triule llnm biiia'eeii 
Hilcliam and IihIin. The 
eatliel drivern, ti w- 1 ii i* to 
thi'lr illicUuinJliivv.A, ohi^Ii 
tat« a daiiicMaa* utMlluni 
for Um ootainanlaUkMi of 
tfa« dliieaiw. Th« buan 
Mr« alMi daiiiteroiiii : for 
here iieijple fn.iui all (lartM 
of Aula are thrown totrether 
ill luutley crowdf. tlreat 
Clare luust also bt* elercLKHl 
at allotHerfPktlierinL;*, fmr- 
ticalarlyat those where thfl 
boys termeil " H.iteliiN " 
danoe for the aiiiuniHuent 
ol tba onlooker. 

la Bnohara but fow 
(TliiMii are «ainiiilit<<.t ; iwverllielrMi, the Jalln are alwari fall ; and at all 

llilMw there are aiiioni: tlH- prixmera •ome who have b<Vn emi.l iwl to 

iteath. It in not M) very luiij; ainiiii tin. ilrath »eiileui-e wa» ejtrrled out Ijv 
oaatliiK the nondemiiKl iuio a pit awiirinini; «iih venniii. in whirh. afieV 
a few h Mir». Hie offender win re<liii-e<l lo u skeleton. liMtmul of lieirig 
Chun cruelly imt to death, the i-ondeimieil wiu Miiuetimmi thrown fmm a 
klirb t«<wer. >'owa<laya, it i> eoli«l<lereil aulBcient puillnllluelit lueri-lv to 
chop o(T tile baudi of thievna and Iu cut Ihn thruatu of uu>n wrioaa 
offenderk 

Hctwoaa tJts lafrctcd dlitrlcC of Samarkand and tti« Caipian Sna ther.. 
IIot a VMt QMart of iand. br^ikeu only here and there br an iNuis 
and ttwrrfor* kmt (iiarwly luniilatiM. TliixiUKh thi* n«inn tlx- 
plurn* ixwld b» roMtliiiinlMted only aloiiK the traeki of Ihe Tnuiiiraui|i«an 
railway, the caravan trade •inee theopenini; o( the rtwil luivlnu dlmin- 



nian raon ba%-e reached a blifhrr ntmgt of clrillMtlon 

rhitn ?hr n^hi-r triV^-f nf 'Viilml A*la. If l« ai«Tont«hlnB 
how ltr.li wiiil. rolib«<r people. l**fore ahoin all Mid'lle 
Aaia onre IretutdoHl, luive. ever siiioe Ibeir i<ill>)ectloii, 
bectiiue |H>aeL*Iul and even loviiiir iiubjeclfe of the 

i'lJlT- 

Tlie tierve robber of old novr-ftilU Um aoil or aenrefl 

the t !ur il* a wildior. 

From tint for»'Kolnir brief account it ran be inferrMl 
that a apreadiiiK «if ttu* plaicue winitward la not to lie 
feiireit. To thefklll and eiiprKy of tile Pniloe of t'liiitl- 
burn itiiiiit be left the ta«k of cru»hiUK tlie dlMUue.— 
Uebvr Laud uud Me«r. 



UMVKRSITY OP PBNN8YLVA>MA LBCTCBK 

LirK AMo.icn thk CRtiAADnia.* 
Pi'ltl.Ml the period of the crundea. wmlam BorocK 
mjuln a nrmarkable atlranee. When Trlian II. prea^ 
•d the eraaade of <7leniioat, be art iii uiotiofi a forie 
deatinod to rrroJutionlM Christian society. In hk 
atieech he depMrtei] the neceaaity of aJdIiiif'Ooaataxiif. 

• A ltv«n« il<«>ai<l ManA «. liaa hj Una C. Muan, A.M.. PnAw 
■4 aelKrnl IIMi>7. <4 tta t'BlvmMr «t IWir'vaaita. si «» Calnnl., 
OaUqnllsa. Il»»laa«taria»lliinpwnr «»waat» gymaaser leit. 
■ ■ AUl^liMmt. ^ 





BAIII Alllll I, »rn\|i I HXS 
KUIII l>K BVCaAKA. 



lalied alillint U thiliB. The iKipuliiliuii. n-allereil aa it in in vtll«|[w. 

rriiKK* from one auulhrr, oan Im naulily watched. Muraorer, ttio Turk' 
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bupltf. the liiilwark of F.ur»iK*. wndiut Uk* Turks. 
H« cum iimiuli'il the iiH-mbrni of hin aiiilieiMM* to turu 
uidermtuthc pi*tt jr fttrifra in whlrti tlii'v wt^rfriiii^ikf^tM 
•itJ t4> jam in jt ntiutiM/ii iifuliTtAkiriK to fm* JerumUiU 
mud th» Holy Ijinii frnoi tho iuiltMn. Tin* e»tj wait 
Dot nc(N>ru|ihiilMM], but thi^ Att4>iu|»l, which wriit uu 
vi|pnmu»ly Utr iiKirit than a cutiiry, <uiu»i>d a ^rrvnt 
chiuiirv la iht* W«M. Thi* erukatlt^ni,' by itwir iruiiturt 
vith Miurf A«tvaiirv«l clviliMtioiiA, ItiArntHl much, ccxmio- 
micaJ CKMiilttiiitiH "nvrv iiu|»rii\'t>il ; I'^ttuucm! l»rcAior 
nH>rv at'iivr: tht* iiH'filAl iturium wm brttiuli»nm). 

In order to uiitlrf^tuiiil how this took plAoe, wi« mu»t 
follow tli« cruMulrnt to tl>e Huly LhihI. ««« w^uit tti«-lr 
llf« wik*. ami umli-T what ludueiioe ttiry came. Tike 
fln»t cruMilfni— thr Fraiikii. ajt (hey were coiuiuixily 
INUJetl— MuoeeedcHJ ui mpturiufc fe^bMna. Jenuuieui, atid 



AntHirh ; t)at not in r«iiMia«rinK thr enuntry iiM^lf, 
only A Niuall portion nf vhieh fril into th4>ir' hamtn. 
Aft^T the iiinlfi Army h»tl enii* home, tki«' few IIumm-aihU 
that remninetl w«<r^ '^^^^ fTArriMin the itK>n- 

iuipurtant »>tntnirlH>liU, 'rnfy ooiiM nnC weti pni(t^.'t 
the riittit rrxnn JeniNtleni ti> Jop|Mt. 

Haewuir, wIm> maile a |»llt:rliuAirv lu XUfi, t\mcti\n* 
the i)aii|.'«n» Ihuti : "We weiit Mf froui J(t|>|m lu tlw 
rity of Jeru>«nlein. a jtuiniey i^f |wiiihiyf> hy a uioun- 
tAjnou* n>aU. vent* n>ut:h aiul iliinK«^rtiua on iiceouiit of 
the Sariu^euA. Tliey lie iu wall in the imHinlatii ejivt** 
to >urpriH» thr (rhri«tiaii» ; they wnU'li h<ith tlAV aih) 
nitcht onhtr to fall uimmi oturill t'Mtn|Hinii>it, m the 
wv'ury w]k» luuy clinucwto Im^z behiuil their coiu|wii4|<mi«. 
At lino ittiiiiient we itiit ihriu uu evrry mile, at unutlker 
ib^y &re aJto^rtlHir iurUiblu. Numbers «»| hniiiuu 
iRHliev he ecattereU 
lu the way unii hy 
Ifae rtMilMur, l4»ni to 
''- tntsNii by the «iM 

, Dwut*. 'tS<niie umy. 

pcrhikiw. woiMiet that 
th« IxHliev* of Chris- 
ttaiti^ are alUmnI to 
reiualu unborietl ; 
but it lit not »urpri» 
liii; w)m*ii «ecoi»iih>r 
that ItHTe in ti<»t 
iuui\ti MtfUl on Um 



haril ruck to a i;rnve : aiMl if earth were not want- 
ftit;. Willi wwtUt Ih* m> xhuplr aN tc» lenre hi*i r«Mh|Uiny 
am] pi aUute to ilit;^ a f^'mve fur bin mnu|Miiiti«Ki f In- 
deeii. tf Im* did hi, he wnulil rather bi* <b;ri!liiie a icrave 
for himself than the ih'iul man; f4ir on ttuit nuul. not 
oiily the iKKtr ami wr-wk. but the neh nnil tiihini:. are 
sum'uiided by |Mirllii. Miuiy «n» eut t»ff by ihe Siira- 
oenii. but more by heat ainl thirst: many iienHh for 
want of drink, but mufe by too much drink. We. 
hnwever. r#Arh»<d th<» einl of oot journey iu Mifrty. 
llleMaNl tw* thK l/vnl !** 

Fur the iM'ir fiirty ywiro the Krunkf< addinl slowly lo 
tlveir liOHM-jjiMMk*. ; eju-li year new i*riiNfcilrn« ruitiv under 
a vuw In retimln a yejir i>r t wii and D;;lit for the eroML 
K^'h Mtitumii MW ifw iH<»t>e—iuu!i in Ilie haiMln of the 
ClirlHtiniiH^ Hy 114*> they hud mjcceeiKM in MH!unuic 
uottl <>[ the iiiiiMirlant vitiin on tlw eniut and in tlie 
rulley uf the Jnrdau, with a few forlriiwea on th» 
mouutahts belwrrn. In the northeast they hfild Ar- 
ni*'niA. Ifut the enemy wiu* eoniitAhtly at hiutd. Pew 
plaeef, if aiiv, wrre mo.r«> tliaii two irAyit' inAfch fr<»in 
MHiie ftiriiOiehold of the MiihAmnMHlaiin ; often tlK> 
elM'iuy were at a ill^tanre nf niily a few ludeM. The 
clmraeter of ihi> nMintry reijderv<d it dlfTlt'tilt t^i dk*^ 
ludfce (hem. nr to nuiluimn m^y eomiuuitlcnlHiii be- 
tween Ihe FraitkMi fnrirr-H*f. Syria t* more than 
live bumlretl indeti In leniflli, but only about l)fi> miles 
in bmelth. eke*'|ir In Tlieeslreine north. Il in enui- 
poMNi of four kjiigiludiuiU xuiua; flntt a ouMal |j>laiu 
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I nuicn or niaumniiK m* 
tgltoltlii. Ifanir of tfa* l» 

L AloDf Om Mwoait, tiSral 



nlmtg (hr Mnlilrmuinui. in ptemv fmir or fl«v nillM 
vlilii, In olhrr plarM Ihp luonulaina coinr down to Ihs 
Mmd thurr w no hFvrl ktohihI. Bach a( thin ■ rutR* 
niPiitttaiii*, runtixl nod. for lh> incMt pari, faarrra. 
T(» th* MUit. «Oin, <Imi ralley o( Iha Jordan ; and lack 
it tiib • kinn nuwp of laoonlaiiK, with the deaarta 
bcjmid. On toth or lh« nuicn or niauntiiiiK Hw 

Aii«MM malntataMl (troogltoldii. 
portuitoltlN lit tin iniMivr, 

wrra lo thdr iMiiilii , 

ma an«a dineotl, wliaM the mMUliifw maw down lo 
Iha am aitd the utrep nmda were MpaoM.1 to Danatanl 
aliaekn. 

Th# T^npUr* roadck II a pioiia dnty to nonroy txar- 
»k>r» tri.m <-l^c |>Iimwo( n|litriinnii« to anothrr. The 
ci«a»t I I- 1. - .. .. (..^oemlly bnlli <hi ponliHuUMorpnv 
niiHitof J II 1 1. II): Into tfip WHtrr. oa In tit* iw» of 
Stilnri. Till. Frniik« n*"!"* fonnwl th» loajnrlty nf the 
|i<>|Hilntlon in lli» Hulf Uind: In fwt. tliey w«r»|trmtiy 
uaiiiiuiutM'rwl by tlie othrr toliabltanl*. Ti>ey ow«<J 
their poailJaa very laiieviy to tita fact that the nwiny 
wen dlaanited and wete llKhlii>(t aiaonp llioiuivlvea 
qalto a* rniqtMfitIf oa Ihry mm entmKvd in tlie Jiltad, 
or Holy War. a|;aitirt tiw <:krl>tlaiis. ITulil .Nnaml- 
din came into powitr. aboot 1110, Itm MohnniuHMlanx 
hml no l»»aei<»r. Wlwm Iw iliiHi. in a f«.w yiikr* tlwy 
aKi^iii hmiit. lip into i»4.tty rluiiiiMi, niul rjiiiin ti)tf«'thpr 
«i;:ih) iinly forty Vfiiri l.tti.r lui.lpr SalAilln. Tbi' in- 
Imliifmitw'iii tliM finly lAn.i l:!i^l.U' fruiii tlii» Frnitl»i.| 
*ri>* ••».iii)|Ni«**»«l iif iii*.|i frmii iii;%nv ii:(t|(>ii«- 'I'Jiv Tnrkv 
Ariilm, S) ri«u*. Aritinil«»s (iriM-ii.^ lui.t J*.** ttvri* tli*. 
iii.i»l irii|H>rlaiit. Til.- riiiiiitry fur tiw>r*. ililriilv 

piipllllLlr.1 tllJlll nt lllr |mM.|.|it .la), itrt'T ."tiliirie*. of 
TurkiKii iiiiiiruiL'. lis irtM^gniiiliiral i..'..iIii.m. in Itie 
liiiil.iii* aL'!'". wan fur tiM>r>- m!vjmI.'\:.'tH him Ih:in isow. 

Th. I. II. !• I'iii.'i ( II. T. ! fh.. M irlil |..-m,T.-,i in tti<. 

M. hl.T'iiii.Mii l.(v..in Ni '.<^ til.' M.'iil.-min.-aij ...m 
Hi. I.--' !■!:,>> ..■■ilv 11 Mil. .11 |..irr lUi.-ii.i; lii.. n.;iKIU. 

^ V r .;t 'A .!> II;.' ll^»f II lul l.L..-.- ■ ll ..KHnilUlllirnt ioO iw- 

Ki.^t't whfn |K>lliK*3il 
WAr*«i 



K. 



l»...i 

In, 111. I.-- Imrr.«i Hi.. wi«y tin. iiiiij.irlty i>f tl 

whi.'li wi-n- i*x.-liiilip..| hl.tWl-.:.!! till- l"illl»t «J1.! .1 
|^>i^»-<f llir..ii:;}i tiiT |M.| 
.\Mrn-.|i nil »-Xi%.itl 
ili'o ulll.'ll ni....t ..f the ••111.- .1 
flllli-li. (Vni]|«nii;r tilt" .'tl.MiT 
Willi wlilil il wju. Ill Itii' rrii'J^il 
(•n|lllllll inn iivin;- in till- KOUth. 
.'II y. MnKt <yi llif t-nonnoU!! I'll 
nnvr I'll hi-r fliriUK nr Imrr^-i 
(-.■I'.iiI'V W'i>i l»i*tt<'r rljltiv.k'i'.l n 
lii;'li.-r limij *t thii pr^i'iit .Iny 
iii.i-t .1 \ 1 tiint? 
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f (ll.- .l.,.-«v 

„.. ..f lr|., i|, 

:.-iil f III, |,r.,— Ill 
• lit 

( 111,, 

■ ..M i';ly i» 
Thi- urti.iJt- 

tl-. v'lli/jitmn far 

I'll.- \i,.u. M in al- 
tii:l,riitj| rithihty. TiM.y IihiI 
'ItirMK-a I luvisiiii. .1 
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..r rli. 
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Siirii,.,' I ,.|ii;r iif iJi., I.*..|(iii {^iitlirv Ito ntli.i-^ 
l.ii.;;r:i|iliv w., ..f.- iiil.lif. :', f.ir flllli.-K ttf f n.ir ill^ .nil ii 
lii.iii !iii,l .1 I t v.,l,. Iil.rir> .if ..v..r fi.iir lll...l-un,l v.:,| 
lull, -. iHlii'^ I br.iri.- i-f .'.|uul .i.r., wtTf III, I 111 uti 
iiiici.inunHi, In liii» o*»iin,:M'[iijn. It i* w.-ii ri-alixi' 
lliiit in tlic Wi^iil. nt lliiw iliilr. It iilwarv ..f 'w.. I1111ulr4.1l 
volunnn liiirliiy iilizril ; nmi n-ry ivn- ,.l lli.- ni-)i*.«.t 
in*iiiai«t«.ri».^« iiii.1 11 lili'-iirv tlmt wnntil niitiihcr Mv,. 
Iiiiiiilri'ii v.ilnii,, ^ 

Th« ,iow« w.T., Imt l.ti;., .:i^lijnil tint .\ri,.l>.- , llie 
tfrL.<-kK aintosi th. ir .vtnaj. in tli*. Iinly T,rtii.l il.*.lf, far 
HI lulviuiw II* < ■ i...ini.tmopl* Tin* Si'ljukiiiii Turk-. 
aUlKiti^'ti ih.T .'ir..u.,- 111 uian)' ri-t. | h'i'Ii., wi-ri- |Mitr«>u^ iif 
li-nmiu|f. Tlif E.tmniii(l.iii ni a i-iiIImc*. wmm fur tlieiii a 
liiniM art, Ilk4i t\u* Hiuiklitf; ol h CtirlMiiiin city, Tlie 
niiiiii>mn* TnrkiBii prin.-ww vn.il with i-nrii i.iher in «u- 
rniirtuflikK iMlncAil^idi, mi that (.'aln.i ami Hiudod bi- 
rnitii- i.-»-nU'rn lit li..nrnliik' Suli'jliirv wi-nf mtuFlit in all 
|iiirl«'if llH- worlil iiii.l lilirnilly |>aiil (<> n-muin at tlia. 
(.i.iirtii nf llH' Si'ljiikn. Tliis BtiiUHiplii'ri. of i-.4lui-Atiiin 
wim Miini'ltiiii;; ilnknuwri to th.' FrAfikN at tin. tuinv 
ll n'tninilii ui* Rtntiijrly of tliii ijiiviir»uy nf Piirli* In 
til*, foilnwiiic «,|itur^*. Wi' fhall linv*. iN^ju-jnii, lutt.r, 
tn ri.frr to tin- uiiiny are> uml ir.i.l^*. i-iinillii*li In til*. 
Holy l.anil nnil riiniiuirMU. riy unRnown In wet.lrm 
Kuraiw. The omtrant lor Ilit- Kninkn. allli llir nar 
rowfr life of tiMtr oM Iioiik«, ntrikiiiK. Howrn-r 
blontad thv wtft. Ibty hnrinrl rii|iiilly fnmi Ilu-ir 
■toltflibora ; Mtd tli«y eaiue i-uimlaiitly into mtiiant 
with tli« lattvT. at Unl diirOy in warfan!. Tli<- cni- 
ttadi^nt euttfrvHj Ihr c-nnnlry wiin a j;rral n>ufi'nipc lor 
llii-ir o[i(iiin«-nt- ; 1*iit t liry aooa Inamed balUir, and ba- 
Kun lo priiLsi. liK'ir >kill Id fasHla. TbMr nid If tb« 

Turkji w. Tp only OlirlHttaim 00 IMtioil h tlw world 
wuulil exo'l tlii-iii in uHflaiv. A Ircmil irrvw np lliat 
Ilia TurkD aud tViuiki yirn d««c»na>^i from ilit. aaiue 
aneeaton, ImauM tlwy two «>c«ll«d nil otlit.r natiotu 
in nUor. t^ilwn lilw .\iiiinrli atriMk woti(|(.r aiiU cuu- 
•temation into tlw iuIihIh of th« erustulHrii. 

Tn eaptnra thaw «iUiM iliey were vuiugwIM iu|>er- 
ttri tbeir aleice enicinea. I'be luaiMiuiwI aud balfiiU 
were ibeir two wunt iinpartaiit airse ensinoa. Tba 
fonuer waa uaed for hatleriuK down wnUa aa wall m 
for killliic the auainy. floiiMtiiani thry did rvmarkaliht 
MManlian. Una alona tfarawn by a inanicniii^ at the 
elljr of Acre, wbieb kUM twalve men, wa* Iodk pr«- 
•nrTcd as a emMIr tgr tltcPgnan^ RhUianlUM 

I.lon himrtwl, an ' 

•iiveiaJly noted tor tlMr : 

•baa»MU|iiiMi 11m klMr •on 

(Mil at Aam, «nlr Ivwitc tt brolcaa bv > 

Iron SB Arabia bhmBm, and then rebuilt K and 
IbMlly iiiwaiitMl to faaltanag dnwn tlia wall of a par* 
of Aare. Froin their appoaanla they alao borrowad » 
noat aVeetiM weapon, tha eroaabow. Thia wax an 
dt!»traotiT« that its one itnumtf tho (*4tri«tian> waa ooQ- 
drnined. A chordi coniuiil. viuly In ili" twi lftti een- 
lary. forlmdv H to Iw nae>i aicHiDac ('lirMI,-ui» and pro- 
notineed U a really uevillah weapon. 

To lioM tlie land, tlwy were eonipelled to huiUl ena- 
llce far larmr und BtnniKvr tlian liMnr to wbieb tliry 
tijul Iwen a<v.oatotn(-.l in Ibf \Vi>*t. Tli<- iiio-it noti-il 
i^xniupli5 ia Cmc. Tlii» wan in llu' i-niinlry of TriiMili 
nod coiuiannil<-ii two iiiipnrliint rciniin fnnn tin- inti-rior 
|4> tile ooaat. It wju tak'.n by tin. Frankk In ami 
mvtin to tii4* IvuiuhtK of till' llo«|iitiil in lU-i. I'ln* 
oriirinaJ rjuti^ Miiivrtui rviK'atviiiv (rvHU eHrtltqiiaki** 
•liirinii t iiv twaUib cantan, Atiar aa» tt waa tahaUt 
t>y I lio Pranka In prMiteltar tlw Aqw la wliMi «• aas 
il ii.oi'. 

I iniiiK to IhWr rlwo ptoilnilty. tlifv itvtv (■oiiataiitly 
<.|ii.ni:.'.i In [•♦'tty ^lrll,,. with lli.- Mo[iaiiiiui*«ii&liH. An 
aifni> luiictil nrwr. any day ■riu-n IIif (wo bappened to 
•IHWI. mtHttx euiuhala taiwiit than M ni|iMl eaab 
Mbcr. la oua aoali ggtaliM whUb took plaM bttlw 




early jreart of ilic iwKiti nntury. wr Inam that* 
aini^e danu-ni nucwi.iltNl in puttinii to night two 
FnofcMi knigfala aud |nirMM>d ilieiu until iif i-ain» to a 
narrow deflle. Thare, fMriOB Mi aiuliiii.li, lie turnni 
faaek. The (wo kniafata w«(« proiuuliy dvKraUrd by 
BBbnmmd, who baa aaeo the whoia ■Stair (rum hia 
wartdi loarar. Their amiar waa tll iB gafl Mm tbeot 
and thrown into • hamywri. Tha kalabto Mt it to ha 
a Rnat bmnUiallaa : bm tha Sanwan wasaiiaally dla- 
craMd for aot •tmtnnliii tha paivait. THieea wen 
(reqiMDtlr aiada and tha taa paofiha oaaM lato f rleodly 
Inieieouraa. Vaiy aariy la tha IwaHlta «Mtanr we Bnd 

t auggMM Jd^ fil^^ llolMMMIIjjdM 

eaaaali. i^km lakililaiL •ilk tnan laiaMiad kiptkc 
Tnrfciah aNIpk Aa tlMt iMBt iMk^rilfllaal 

alllaneaa waiw iaoMaaiagW ftaqntat WbcB FMerlafc 
I. atartodoatontbatlurderaad^liaanuieanallianaa 
with tha Saltan of lenniuni. Wbm be ant to r^i 
•tAntiitnple, he toand tliat hia eneinjr, th* Kmperor ot 
tJonatantliiople, had made a aiuiilar alllaMa wtth 
Saladin ; aud, oonaeiinontiv, we dml In tUa VMada 
one Chriatlan aitd one Mo])nniiti>-.lan powiar airued 
aftaloit a aeeond ('hri>tlMi ami MH-on>l tfohaniiaMUui 
iM>wer. ThIa waa tiin. cliiff vuum^ of the dlDttfiUtyaf 
Frederick Rarhaniwiin^ii ttuaadt*. Wlieti tliey eame Into 
time frit-iMlty relaliouH, tlie Fnuika lewnied rapidly 
(mm tlu'ir ouiralraaa Miemiea. Owinfr to tbe kocmI 
faith whirl! tlwi Mohanitn^daiiD ki*)jl, a proverb jtra-w 
up. anil it woM Ihi' lii);liiiiit ooinpliint.ul t^iaFranki'h 
kriiifht to any that 111' nii^ "an trtmima Mohauinieilaii.'' 
Th^lr maniipm IMH-Ainn Mifti'tuii] aa thi> rrumuli-m haw 
tin* i»ur1f«y of tli*.|r op|M>ni*nlii and lil.l n<»1 wImIi to tie 
outdone. An an exanipli* of *«<'h t-*»i»in4.i.y I Mtnill L-lte 
tbi- iJwi-.ripHon of SnUilin'f. ai-lloiik aft*.r tli*. iHiiii|ue(.t 
of .It-ru-jiU'iii hi l;^T Till- WI10 written by a f 'tirinlian 
whowim iir."...ul : " 'rii-ii I nljall tfll yoii," wiyn the 
.'-i-tniri' i.f Il.ili ni. ' .jf f Ik' i;rc!tt oourlMty wliicli Salulin 
ahou-i,.l to 111,, wiv.--- 1111,1 ,liiiit;iil.-r.. of Ihe kuif^iita who 
luiil ll.-.l t.. .Irrimiili'iii w lii'ii t ii.-i r ii.r.U Wf-ri- kiiim] or 
nmii.- prj" iiii.r- in ivilil.v W^'ii ii ih*-**' ImiipK were rnn- 
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,1 will, 
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I, l,.li.l,,l ».'i,t U,',.?..S. 

llill H;lW l?l.,tll, IL.' iL-k. 
-.itl.-li: ; ,',:i,l It ^.il.- I.I 

.-Hill ilui|l-.l- ..f klliu-:it 

II. - i.-k.«l wl.,ir lli.,> u 
li »r- Mik.'. linv,. |.ilv 1.11 lb. Ill . I 
Koiii., 'A-r.' in pri-i.ti. iioil ..f oltii-r- ' 
iiiui U^t tiniir lan.li>. aiiti in 'lit- nii 
otinM'l atiil lii'lp llmui.^ Wli. n 
wfs.pinj;., hit Ihiij i;r*-at I'niiiim." .1 .11 
htni.i.-l( fi.r pity. Anii lui bmi.. u 
I. Ill 111- w.'ritallvt* to t*-ll iiint r. 

;i:ii! II- -I. .11 It*. 1m' POUlll IfT t.l til. I 
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I It.w ii«amn. 
\V li.-n Sal«. 

1 -A (i.Hr l|if.y 

- I '■ I'li'-n 



|> Hir-.*, 't'.t, for 
r th- iiii-h.^ii'l. lit 
Tl' li-ii'i. itti.l Ihrv 
.if li l.l, li't hiiii 
.dll-lil, ..IW thrill 
■IT I li. iii iiu.i W.'pt 
iiiili.'. wh,..., Ii,|.. 

ll.'V w.'.-,. I'lililil..-. 
h., wi.ioil M,r 



lIi-iii fr.-'. i,\ii<lall wyrc r#.l«.aM^I, wl.»?r*?v4.r I1h'> wit.. 
fiiutiili \(Wr timt, Iif (.oiiiiiiitniIi.i1 that to (bif .1,^111. - 
.^iiii .liiiii-i^Iii nliow, lonls Hfrv dfiid then? Blioiiii; 
hiUKii*uuii..l> di-tributeil frtitii li(« own Insinury, t.. ...no, 
morn, lo otiirni Ir^n, actwiriliiii.' I.. Ih.-ir i-Iiii.- .,11111 in. 
KAVn llti'in no luurli thai I1m'> 1:111. • iinii-..- <r,..i ..ml 
pnlt|i«h.-<l abniiiil tin- kitKini*M ai.ii honor wiiii'ii Snla- 
.liii hull -hown to IliiMii." 

If u, .•liiuivt .iitli liilii ili.^ .•,iiitiir*. of tile Kaiii*. rii> 
ill llRK* hv til*, rlirisl itiiin. wi. lb*. linno'iiAiirabit. 
iini».rloriiV of thu Mo.li-inii, In limy lii-llrvv iiiul llw 
otfn-r Irai^i-o. wroti- h.iini' fiiilllnirly to ibi. I'o|k>, *' It 
V'HI i1trf.ire to know ulixt wan doliL- witii the i-neuiy 
f<4ilU(l llieri.. know that III Soloiuon'ii {mrrli and in lii.H 
temple our men rode In like iiliMHl of tin* Sara<4*lis up 
to Ihr knt-r.* of ttii-ir liomet.." Neither af^r nor aex waa 
r».iritr.U.d. 

Hut tlie Franks in tli<. Holy IaiuI luwl Irnrnni. Intlie 
lant yearn iiefori, it..- cAptarf -of .ler^iMateiu we Oiid a 
very difterenr xpirit ainotiif the < 'lirlntlana who luul 
Krowii lip In th.- M.ily {.nnil. When Saiadiu dilWiMi 
the lifltl Nieice of Kerak in IIHI. a weddinic wiMi lieitii; 
celebratefl in tlie caittle. Tbe iBarriaoci waa aiirpriMnl, 
ami tile cajilie would have been taken but for tlie valor 
of a aiOKie kniffbt, like Horatiaa In the oMrn daya of 
Itoiue, I Ilia kniiKbt liekl tha bridaa acaiiiat tlw Hanuwna 
until the RarrMon luul aawad It tlinmgii at tlie other 
eixl. .\a HKin US tha caitio wwi in anfety. ReglaaU, 
w1h> wiw In onniiaaad, "aant Satadbi inmt and wina" 
—as it warw a plere of the bride «ak*— to ahaar in the 
fi^vt : aii'l III ri.tiirfi Snbiditi garv *fflet oP(li.m to pro 
cialni t.l tilt* anny tlrnt the tiiiptlal tower of the Itriile 
ami tin* briiIivTo.>iu -botild lit? tii-rupuiuunlv nwiievleil 
by liin anriien. ami artillery. Tile aeeaad naif of the 
Iwrlfib century is luarkiH,! by IB any aiMii aeta of 
oourtmy, T wo hunra aeri.- aeni by BakdiB'a brother to 
Kieluud tha Uon liaarled when tha latter waa anlnfaad 
in baUk. Riefaanl aoe«|itad tha gill witli tluuka, and 
uaed tha knii to the diaiKi»BtoT» ot the anaaiy. Tba 
(^briattaaa tiwatad Ibalr Moaltn anld«ett lo wall tbat 
tbab ralowaa pialanwl by tba kttm. Iln. DMdr 
toU with |iM. la IWA that be "toand MaMknirlEi!- 
taBf DNtarriaa to Mw ondar Cinf atlan ivlt, hawiMB It 
waalbbtara^ Jaater than tliat of the Tarik* 

Tli»Whai«a*aaliaMtothelMtyMM«ttrM»tW(Mlh 
flentor* wen OMiaHy doa to tiie aewwamani, wIm had 
aMt yat IWIIm nodar Iha Inaaaaaa of titb tauttrj. 

MMoiallv tha Intndan toon inlatnarriad «dtli tba 
tMU«<ea, Baldwin, of Rdaaaa, mairied an Armenian 
lalauaiia bofoen the end of tite eieventb ecntnry, even 
while the flrat enuade waa In proarmw, Thoae who nt- 
mained after tiie flrat crnaade friniiiently 4vin1riu:ted 
alllan«i«w with the women iilHint tfn.ni Thin inovt-- 
luetit waa liaatened by tl>« Kriieral dli«olott>»e«a in 
uiorala. Pluui Ibne native woiuvu tliey learned new 
taatea. eoatODai, and faablta, l>riniie Tancred. at Anti- 
odk, cauaed mint to beatmek rrtmeeiitinir hlmaelf in 
oriental dreaa ami wearinir a tarbnn. Thia waa early 
in tbe twelfth eefitury. The inovetnent ainread. na it 
was iiirritable that IIm- rnmbrraoine clntboa aniteil to 
the nevi-rity nf weati-m elimaten ahoul.i \h- dineardisl 
f.ir tlje lij,-iitiT aii.l more i.livant i-iwitllnie of the I-Unc 

For til*. nativ»> i*ii*tiiiin'*. we iir*. f.iriiinate in litivirii; 
an ai'.-o.iiit of n w.^liliii^' eeli'lirnUon at T>"re, wrltl*,|i 
by lliii llJoU ir, ".Ml III.. I'liri-lliiii iiieii'and woiiivn 

aK-lNtllli: Hi tin. fele Were litawti lip III two bll*.- U.f..ire 

tile lirl.le'i il.M.r, Trtiiii|M,r-, fliitr*. ?inil all kiii'l- ..f 
inilAieal inwlrilinentf rvwniiiled Tliey awaile.l Ibiiu 
the lirideM departure. Stie apfifJire-i at leiii^tli, eon- 
<lucl««I liy t m .'. -i.t'ii \vl: I . HI] 1 1(1. .-' ...1 hf r on either ..ide, 
wiiu ai.[i. ar.-.l li . 1 .r ii- r k 11-111. -ii Mi.- wifc... Nplendi.liy 
attircil ai'cxjrijitig to tiieir uniiai mode of drr»9iinf;. and 
won • uagMSnBt itlk raba aaahroMarad with ■oMaa 
ttnad, wMHataititialBiwiiiltbagrBaadi Viwnhar 



„. Mled a dinil.'iu .if k-okl, «aWI«d WHbaMt 

of atatli or goiil. ami lu r Umm wai adonnd ki ife 
aama Bianner. TIiuk cliul. nil* advaaad Wmiuik 
with meaMirvil alepa, like a lurtle tlofi^ ar iImim 
moved by a cetitio tinwie (May OoA pnaii n m haw 
the temptationa wliieh aueh a|>ectae)e« euil*,) Hlia w« 

tireavded by Cliriatlau luOKnaiaa and followed byt'lirw 
laa wmueo. wbo advauoed uiooiugiy with ilwtr inm 



baautifal onuuiienU ttaWac beiiitid thrni. Tlw i 
ceaalMi ilaited. iIm oaatatoMk at tha bead : whilr it* 
aimpla apeetatow, M Mflm a ii a aid Cbriniauii, laiiini 
tha ui aelraa la two lowa to iwaiat in the man li Tl« 
oor t aM praaaadad to tba boua* of the ll^^,lt.^^„a^ 
whlga tM brid* aataiad. and th* whole ruuipui.y .pnii 
thadagrlBlbaitte fliMh waa th* mMBiBaent iixctii. 
daaTMitakaiiaaM pmaMad an labe BMHaf^ 
Vila Myla of aiaUlnlBn abaand linaiialbly ai iw 
' *" ' te Uielaxnriea about llwiu 

r-i— . --. f» '<*». a ouatnt hat 

ar tna MMIMa lor tba poaanaina of tlw tnen 
of Oavid. I annmae baeanar it iwniinded Ibaiu u 
haoia. Later, aalRefaat atyle of dwellinn, mire •ail«l 
to tbe eJiuiatei. waa in demand, Tlie Arabu <if tin. b» 
ter Haaa lovad U* Iwve fountaJna in Ilieir Ikhiii- h, 
the elllMii. public IMhIiiit ealablwhini-ntii wen..ii!:;iMi, 
ity tin* eianiple of (lie Siimoi.|iii tile KrnnkH iM.iiirv-ri 
lti«. Iiabil of liatbtni; freipieiitly. *-t.'ir«uiliiwwi ^ i,ri: 
t«» KiMiliiieva*^ limj not Ijeeii tile prevailing notum in t|., 
WeML In tlieir IimkU tliey eawe in exmlart wirii 
new pnaluuta. In particular, tliey leanifti tlie um- li' 
Kpii^i.ti, 

Tln-Pe were unfortunate ptmMHpienceH, hImx ,\ 
pie of a lower clvlllfatloli, eoliilli); Into roiilaii n :l 
a hiiclier rIvlbrjitiiMi, alwayi. iMtoiiia the vtee* of ii,, 
tatter first. We eali aee thin in all lilMlory anil in 
own day. 1 i-i;iill n-'I .ImvIi iii-'ii I be darker o.Ih 1 1 
llliv picture. I'lie l'r..iiki'll in I mi .1 1 iiut« were eiKii[iii.,,l 
of men from all ( hi- 11:11 ti in.. -if Iti.- \\".*»t, M«iiy n.*. 
lutvelilurern ; iniuiy huii ln^-ii i-n'iit-'ll.'.! t.i l-iu- 
own country bi-i,iiii,.i' ..f Ili'-ir .■^.Il.|.^ , lu.it .il w.r.T. 
iuuv|.d from till' rent rii 1..11.: 1:1 lli i.-li.-.-- ,if r h. if I mr .. . i... 
mundintn. W'e .*iiii r.'.i.l,'.- Ihiil tin- ,l.'t;r;iil:i- .i, / 



111 inaiiv .-,H>|.*. fri^'liltul '1 h. 
unl..liH foriiii.!. I.y th., ii i.l 1 .' 
v. rv iipptK'!.,!.]., . I. iii.-iil ill 
were raih'.l I'liUiiiii. 1 ,r I'r-'nl 
inferior to their iiiir. i f- in 
w<-re .h'-pi-.-si I.y "h.. l"r,.i.li-. 
M' .tiaiiiiEi.'^tiiii- ; III. .re fr- 
liiillv I hri-Iiai.-. hilt in 



""-I'"!-!.- •■' llie-r 1..I" : 
,f t! ., I w . .II I ^^etiliin t 
rh.' |.: j.iilj.i)iin. Ti,'. 

'l li.'v re )r«.ff/,'i 
111;.. r .-III '. ni..ralily m.l 
Si ■iii.'l line- lheyli,--*»f 
lu.'iif.i tli.-\ ri'tuaineii iiniu 
. ,-.liI\ liii.l iitUr foltli III nuj 



I.' Ir. 



ni thair fbtbn;4» 
enenrily hM At 



ri'lii;n.|i. Thi'V hud l.'iirM'.l . 
. Iher fnilii 1:1. -ir ninth, r , 11 

► IIIKTVI lIlOlll. ..f iHlth, ;il.ll llltl.' 

Tlo'l-.' I- loiil. r ml f.if iiiiiiiy a 1 ..ma in-.' in I^.- ; '. u! 
ii'ilii iililiil- nil.;.'! th.-. eiiiii.ii- .' r. ii.|,-'.^iii'i- ^'jiL. 
l.'Uiil,- l-'ninki-h ciri* were caplim'd liy u ,Ntr4/vi_ 
'I'll.- ]ii..-t lo'iii: I ifiii waa richly adorm-il aud wfil .i.< 1 
pre-i-iil tl, nil .\r.ii, (iriuce. Hewii» delicllt«*il Willi .'''i 
reM'rve.l lier f..r hi- own liarelii. ami iilie lM.fiiilif lii- 
favorite wife. H.-r --,u hii-jnijc h.. ju-ir and niicemj.'i 
the fatli.T Th.' iiHiliier mil- liii,'hly honorrii an. 1 ni,il 
over the city ; lull niie |.iue.i for in'P fH.ople aliil .in.- 
ininiHl to i-M-ii|i^- sill, let hiTM-lf «iown fmiii tli.> .-ilj 
wiiIIm by a nilM. Jin.l huctn-i'iIihI In reaelilnic tile lif^w**: 
Kraiiki^li (own ainl there abe laarrled » Frankiali itm- 
maker, while her noii oi-iii( 
Hiteli esaiuplee an. not at I 
birlory of llie Holy Ijaiid. 

Tije rruMilem were t.lip|ior(e.|| lo a cirtini.lenilil.' e| 
t^-nt liy enDtribullotlH from the Went ; hut tljey iivl t.. 
derive their main ineumc from tiie cultivati.iu ..1 H.- 
lanil. Tliev did not carry on tlie ciilliVAty.ii lA tl- 
N.ll t lieinM.[v*vk but often nnder a ntyle very niajiLir 1,, 
that of tlkU iorii of tliu nuuior, Tiie nativ.. im.]iiiIl!:.'1. 

cultivaltHi the lleMa aiMl [laiil to tlie FrankUli ..v. li rl 
one-liair of tbe rrti|ia. brelilea fitriiinliliii; work ui -v-t 
lain (lerioiN and niakifii: nniall money n.i.trihuti .-' 
Tliin wan not reirar.Ieii a* linrdeiiiioiiie bv flK ].»->,. 
in fiM'l. tliey preferretl (o live under (be f'raiiL. roller 
than to >erve their native lurdH, Fmioeutiy ji Hi.li, i^ 
■wdan ovi-raeer liMikiHl after Uke iuteveatauf Ihef'iiri. 
tiail uuater. Thin fitritiini;, airaiii. bniuirlit the •■rii.^l 
era intorlnae contact with the native iJOtMllalieo anii 
Alao enabl^i thnii to li-ani Mime new iiM'tlioda of net' 
eultiire ; for tliii afirieiiitiirt' w.va ntiicii wore ItvaiT 
ilevelo|>eil ( hao In the W««t They alao loaniadtuinu 
>iruei wlndmilllL wMah Inter, were Introdowd iiitn 
Fniucx., KiiKlaodi aad Cwnnany, Muitar-eaiie, miinii. 
and walenneioaa areanMMu: the airriealiiir*! t-n^V-" 
btuURlit intoeMOiOon <M by tlie erumdeni. .Vii. i>i" 
BTnat aonm of wealth waa eauimerce. After tin f ' ' 
two emaadcs tbe Knuilu aaaally went lo tlia Ili.li 
Umd by aaa. Lnrite veaaeb were Sited t» evnw; 
thaai, thair horaea and auppHai, Tha vat mh . on •>>« 
ntaiB, faraMnd nnady niaamof cnnyinemMwl' 
tM to the Wa^ Tba «ort of tiwMparlaikMi «<» »< 
moat •Hmbialad. aa aiaiiy of tba vaMela woiiU ta\' 
been ooiupelled to return In ballw>« if ther lw> J'^ 
aecarcd tlieee eoniiuodlllaa. Aa tlie tatter wrer li> 
qiMuUy tbe apoib of battle, tltvy beeunie uiaeli clinili 
er ill tliF Holy i..aiid itwlf, eaaleni l«nrk> muie 
beeanie clie.'viM.r in Hie Wert, and tkrir u-r 
aiiiont- largi^lv increaalnB eliiaa r a. Trade 1"^ 
came mora active, lioney waa rannUaled laieb IW* 
rwpidlT than befon^ 1 daaotthbik tbctawiaaayaa 
preelable inerraae In tba quantity of |MiMti«liBBt*Biii 
tile wt.«t of Kurope brfnrn IKU ; Dvt aam^r 1 
ly eiredlatliiK tnotw ra|>idly, beeaiMf I' 
wbieli bud. to a irreat (.iciAnl. hrwn F 
Id wockaof art in tlie clinreln 

to etiuip the crll^.1.illllc Hrnilen Thia aMOatf M* 
to a great MIeiil, fallen into llie battdaof that"™* 
eiaiues in the citiea. by witolu il waa kept iBdiinlllliJk 
Tlie result waa a rapid |>roKrew in wealth and OiNlMn, 
and a demand for Ininrini, rapefliaily for tlMaaW""' 
from the Orient- , 
.\n intwreatins nwnlt is an lulranee in the art n(ii»«i 
gallon, ll..fni». tin, eriiMuli.« the art of Hw*'"* J™""^ 
known ; hill when tlio eriiKailos lM-ifau il waa (Kwy*^ 
to ii»e iarwer vi-.m.I«. Tliev hn.1 to taek. they aOBl* 
iilwiiyn Walt (or («v..raiiU.' win.K ami they aiiala 

row Ibew Ve.»el).. . . . 

Ainonir the Frank* (lie Italians e«rriad«0 IBrJ"*" 
e-|».eiallv llie Vet|..tiniH. l'i.aii«, ami (leBoaae, Tdjw 
("...iple reiiii.-l I he i.-r.,uJe»i eiillllwreial advalilafw 
Ipoiu the . rii-iiil.-i. ill Ihe Holy biml, Iw'W'*'"; "* 
innalnt uien^luuila wen; Araba, In Ihe laal V^^y'j'L 
twaiflli oaatary tlian wiu odo mat uMTcbaut tfV^ 
partinUar wbo had bia afKota tkraaibottt 
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had hcandiawaf"? 
■» Thia aianatf M 



Digilizea by Google 



Apkii. 29, 1899. 



SCIENTIFIC AMEUICAN SUPPLEMENT, iiu. 1217. 



19M3 



himI wh<N»e wrnltli was phoiiomr-iml. lift wkh [wiMiibly 
rlie iiH«t iuflue-utjal uuLH in SyriJL (.Vrtniii iii«lu>>triw 
Mere ill tliut tituo mrrH'il oa juuMMi 4-xfliiMiv<'ly la iho 
Holy I4ILDCI. The uiokt iuipnrtAiit w^re ilvtMii^ «imI (lit.* 
iimiuifnnciirit nf fini*r |clj|fi»w<>rk, which tlit* X *-iietl.HiiK 
latiT. Unmi'il from Che OrHuit, iMul Htitl Itrtu-tkv. IHiith 
Un^* tndiihtritw vert' Hhiiti*>t I'littrflv In th<«ljamUuf 
thAj«<WH. The <lyo eiij|»|i>yt.*d wan fiiiiMm^ Tyriitn 
|iiir|i|4*. iituile friiut muull tthfll-flHh, comiuuii iu UifTt*rent 
|Uirt« f»f ttH* Mt*4li(«rrsiit'iitK 1 luivf found many nf 
tlieiu iu the Bny of : but ilw um of liM*ui f4»r 

«tyeiti4; |Hir|>iMrB Bee inn (u Iiavci been mrtftnetl tu thi' 

Four iliffrrant stylm of i(h**ll I^Nh wm- tit^i for |iro- 
curine thU i1y<i. Tlwt »lh*ll lUh «tth th« hIivII wna 
|)|jir«»d in A Uryr« r«>wl ntid iHillt^t for u ocrtAiri lcuj;lh 
of tlino. thi:*n Uw whule wum t»k«u <iut (<»',?rtlMtr au<I 
mmthftl, aihI th*' JikH*e«, druimint; util gradually, nftt'r 
b4>linip fSiKHHsl to thrmin. uinuc th«t Tyrian imrpic, but 
thv ultTert*iit ahAdm of it wem luiiilr by 4>x[Kwiiku tint 
^rttit<iit which hnd b<«f*n ilyr>d, for u (frmtrr nr I^h 
Irnjclh uf (ituir. i4* i\w Kuiiyltinr, nr rlMi by di|iph)K If 
iwfj nr tw**v thurts. Tluit wiui t)M> oniv dlfTifrfiK*!- In 
till? »hail« ; bat the iinn wiif> Niin* U* M>t \iit> dve. aimK n» 
we kiMiw, Tyrian parpio n«<Ti^r failtMl, At tliitt timt* il 
wax «till cnrritHl on n» It hod been carried oti fur ttirw 
thniiiuuHl VfMirii lH>(nri*. 

C'ormupri'inl rtdiitUHi;^ atriin brtHittht Xlw rruKajtlcn 
into cln«ri> coiitAct wirh (he naiive inhAbjia.nl«. Kriti 
intlniHfof war We Hud Ihnt the mrrfhnnt* of liillxir 
reU|{ton vii«ite«.t the ciuiiint of their oii|Mmentji in pur 
suit of Cfiiumeroe. AtUr thr niHldle of thn twelfth 
cirlilury tmveUiii; was Renemlly tuife for itll. Knf«i oon- 
dii(.*(« were eoniitaiitly f^intetl by th« MolkAniuievtanit 
or by the f^hrutinnK lit thtf r«*(|UPfit nf tlw> ot)i«r. Beii- 
jwum Tud«*lln, n .low, hAK Mt lu an hkt«rf«>1fn(c n«- 
o<Hsnt of A joumpy hi^ hait nuKle in the Holy lAud in 
116:i to 1Hi4. He trnrfled with {lerfect eahe, and vlHileil 
almost <>T<try city of any plxe In the Holy |«iuid, and 
^r^n iikAny of tht* »)iualler t'Ulafcen. In every plac« he 
WAS liitere«t«d hi disouveriuK liow tiumy Jews were lir 
Ini; there, and. to oitr frrent »iirprbe. we And m the 
Holy I.And he euuiueratcHl nl thi;* |KTi(Nl urer twenty 
(housnud JewN ; iu wnue eitien as many an thn^i> thou 
mild, in othem three to a doxen. in uuLuy cam^ noibo. 
K very where he went he inqiim*d how luiiny Jwwji 
there Wi'Tv. their Ntata of e<dueAti<Mk, thnir oci-iipatloiiH 
lln liAS ^ivrn ii* axi I'sndh^nt photofcraph nl ihiA elAK>i 
of aooiety. \Vi> Imvi* a blotter kiH>w|«^t^i> of \n»t wbal 
tlio .lewii wertfi dolntf at thiM period 111 Mm* Holy I^ud 
ttiHik of any oth«>r poople. 

ThM Aiuu*«»ni«nt« of a people Are alwayi^ nu eX(<ell«ut 
liiilleallon of it* ob«nbc(«r. A hiKt<»ry iti Hh i;»me« 
irtiOWK the evnhltlon of a race atid ilii advauee or de- 
cline in uioratlty and (•■vilizaltuu. For want of tinw* 1 
nluftll itieiitiou only tw<» or three clLAmelerititir AiuuHC 
iiieiitH aiuoNi; the r ranks. >*ext to fiK^hCini; and hunl- 
niK. Imwkiiic wa> luust cnnspictimiN. A wlxile rhApt«r 
t*t the luiium of JernsaltMii is <h>vi>t«Ml to tins suhjoct. 
Itoth Arabs and Turks rnt;at;4>il i(t it. Tlu> br«iiHjs nf 
liAwks were fari'fiilly rnhi%-at4td. a»il the naitm of 
faniauN birils hare itrvu preHerretl. Tlik* aiiHIWUMat 
WHM not iM>cnliAr to ttu* Kast or t)il>' t)»'rliiii. Il was ooui- 
luon in Harf>iH\ and whs pr«<-i)i-i>d for I'viitnrleH, i}ne 
Aiiius^iiient slHiwiuif th<> rn«mi't*'r of tin* eiv|ll/Att<Hi Ih 
tUw* deAcrilMetl : " I wa6 At Tktj**ria9 when the Franks 
werr oelehrattntCfMieof their ff^tlvalH. The kiduhtn hiul 
depArteil froni tl»e city for a ttjurnnluent. They enrrie*! 
with theiu two decrepit old women, whom they itlaml 
m.t one end of the hip|KKlrt»iue. At the oilier end. on a 
bit of mek. they tied a pi^. Tlie knights orden'd the 
old WDOM'ti to men* fur tlie piir- Kjieh one slaiiiil, ae 
comninniiil by a niinilMtr <*1 Tirare kniirhtv wh<i kept 
ippttinis in thi»ir way to hinder them At rrery step the 
old woiiM'H would tiinihU\ and then set up a^nun, amid 
trreat hiirhtji of lAii|rhr«ir from the siMyiactM^. At 
leiiKtb oiu< itf tb»in r«>Aclk«<) the eu*\ and m^IzmI th4t pl|{ 
as n prize for her victory. " Hut more rediieil ainiise- 
uients were rreepint; In : dkeM playlntr was ttMCoinliMC 
a favrjrite diverv^kii. The Amitn were nod^l for llieir 
skill in this ptidtime. Some of their itlayen* were able 
to emrry on & icame without »eeiu(; tlie lH>ard. and to 
jtt>rfnrm other feats well known In ehesn nlayers. 

la the trint of rases. t]w Franks still luetl c»rdea!s 
Atiil tbn wajjer nf battle. The«e ctifttonts had lM*cn 
Adofti«>d by tbn I'hristians fnmi the old itenuanN' 
elrihr4it|)in. In the t-arly days of Kuro|H* it was ahiMMt 
iiii|NH»>illit«' to i[\*t wltiK-sses, and rm>iirMt to divin<t 
juvticv Uivl He«*nM'd the oikty thini; iHttsihle. Th<> 
onleoils liMvk varlo4is forms, but hi evi>rv cam* lio«l wan 
expe«t«>d lu maiiitMin the rltflit In t)i« of the 

watjer of >ia(tle. tw»i champions were »el»-4'ted ; the one 
wIm) euuipierrd was siiji[hiwI to have UialntaJuetl the 
jiuticr of his cause. 1 hese luethiMlii sevni to us very 

Jkriiiiitire. aii the^* did (u the Arabs ; but in an ap? of 
Aitli tlM'V went far mon; elTe<!tive Ihjin titey would l)e 
now, Aiid in uiAtiy cases it would have been iin[KiMible 
to spcure any proof. In fart, we know hnw luauy 
crfiui's au iind4>tMt«xtl am) unpuiktshnt at the iin*»en't 
Uay. even In «Hir luorvi advAiieed eivilizjitliMt, aiitl it was 
little Wonder tluit thu watfvr of battle held iu place in 
the Fraukhh etvlhutlou hir centurlM. 

Fruuk all tlt«ve details It Is evident that tlie FninkH 
were very closely in cuntuet with the |ieople aiiKHii: 
whom tlMiy were liviiit;, and lluit their liilercourM-, 
after U't*), wa* t7fi>«rally friendly. The b^•^t proof of 
this feehof; is that mAuy of the youn^ Frankisli ualives 
w<ir» sent to Aral) prinnes Lu be cduealevt. This also 
•howsebtarly liow liiffhiy the Frank* prizetl the Arable 
elvlliZAtiun.' It i* not at all stran^** that we Hud many 
uf th«« Franks luloptiniiC tho idi*As An<) sii|k«>n>titioiit> 
of the AratsK aihI eoiiM of ttwuii «r«ii hecuruintr Mo- 
liauiiue(.LAlM>. 

Atuoute the Frniika wlm lived In the Holy Land, a 
eiriUzatiun was i^njwitiic up vastly ^U|>erior to any they 
luul known previously. They lov«nt the cvMintr^' and 
Hijoyed tlieir life in it. Their ixdiuy was to remain on 
ffood tenns with tli« inBdels. The Templars and 
KuiffhtA of th4t Hospital lonirrs which had Imhmi formed 
loalnlv for th** iHiriiOM' of fltrhtiutc the intldeUl Aime 
into rUkite ami friendly n>lAt)ons with thfl latter. They 
luwl a«M|Uir«il icreat wealth and h*d al»sorlM>d th^ hi|ch 
er civilixatiou. They wer^* fttlll valuiut soUlH*r» in cuf^^ 
of need ; but lliey i;eiH'rally prefvrpml to live In peace 
with the |>eopl«, whom tItey H4lmlr«<d ami re«fterletl. 

This WAS preveuteii by the newcoinerv. Men came 
eaeh year, iresh from (he ruder civilbation of the 
West,*intu the Iterant, aud aiixiuuH to fl;;hl. Some 
looked Oik pc*cc with the iuUdels as saccite^ious ; 



other** wer<» aulrcntMrers, <lesim«is of war and Iwoty. 
Holdinc It iiniMTi^HMry to keep faith with ImDiMs, they 
violutetl ttMitiex and bron;;ht dlx.'iHter« ou thvl.'hrto- 
Manx. The mull was the NtH- of Jerusalem. 

We crt't a vjvitl picture of thertmtrasi between the 
Teuinlars and the newcoriM'rs from an am^lole rrtali'd 
by Ous&uui. " When I wiu at .lerusalem, the Teiui»- 
la.rs, my friends. ossijnH'd to me a little iuosi|Ue tiulside 
of tlwir ehureb, in whi<!h I euuld perform mv devotions. 
One day 1 entere<l it to irivo praise to Allah. 1 was 
dit'p in pmver wlMtn oiNt of the Frniiks seizinl mr aud 
turne«l my imc*^ to thn ea>t aiul said, * Tluit is the way 
Co pray.' 1 aitiilu pnxreeiled to pray. K>oApin^ fn>m 
hl»> iruanlkHnx, the ^lUH man threw'himMdf up(»n lun 
airnln and turned my face tfi the east, roiHiHtiiiff. 
' riiaCs the may to pra) T The Temptarw aiiaUk ex- 
pelled him and nuule excu»«« to me. saviiij:: ' He Is a 
straiur<^r; be has just come from the land of tike 
Franks: he has never »r^m anyone prayinK who did 
■w>t tqrn t«* the etut.' I r**]kJiod, * 1 have prayed eiiuu^h 
f<tr t<Hd»y.* and departetl.* 

TI»eM' tratisletit vlslti^rs aided In carryins the liifther 
civilization lo llie We»t. After r4*iuHlniiiie a year or 
two iu the Holy Land they ru<jk hack hoim* with Umui 
the new iileas ami new tastes leariietl We can (race 
this influence by the iiH*rt>aM> in the use uf *>plotHi in the 
West. Hefore the cru«adr-s these were rare and csaitly ; 
in fact, if we take up tlwMr hi>lory soiuewluit mom at 
lenirtli, it is exlreiuelv interestiiMC to see how they had 
lMH>ik in nommnn use ifiiriiiff the [IfimAn times and thru 
tuul droppetl nut from ^ceneral UMt for a nnisiderahle 
pnrirsi of riiiie. When AlftTic WAN about to sack th^ 
city of KoHie In 4li>. he «leiimiid»'d ha a ransom for the 
city three thousaiiil ixriUids of t'^piK'r. anions Mh«r 
thlocv: ami ihiH illd not se^'iii ••itrava^it (o the 
p<M>pte at the day. Some three hundred yngmt later, 
wheu tlM* Wnerable Heile Was I'U hiFi death l>ed, he 
said that he had a few objc-rts of treat value which he 
liad siiveil up and wislieij lo btnitow ufsjo his friend*<. 
Aiuuug^ these was a snuill <|U.intiCy uf [iep|»er. Of 
courve. tlie use of tiepper had ^ne out almost entirely 
in that mterval. It caine in verv rapiilly afterthe flntt 
crusade and C4»ntiiuiii<l to lie used'. UattlVew of Faris re< 
lalim, in th^i lhtrtM>iilh cimturv, tltat tlve MohammeilAiis 
hail formed a plot (o murder all the rhn>.riiuis by 
nra^miufc the si>loMs which they M>nt to Knroiie ; aiul a 
little lal«r. tt apikvartt that the *'ii)asws are iistntr all 
kImlH of •'pkM^s oi>iunionty. ami tikiit thev Imre |iAKM*d 
Into ^eiH*ral u-^e thruuirhout tlie W*»1." lndee«i. rKi«of 
our medhsul authurtticH lui* »lat«d that "Hplces wvrv 
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lued ill lan^^r quantities ilk tlie averatfv hoiuefi of the 
better class in llw thirteenth <M.'ntury than at the 
pn*M*nt day." In addition to llieir use in makini? food 
mor<f palatable., they were etuployn) lar^^Iy in luedi- 
ciiu> and for preserring fooil. Ht'fure ice c«uiie into 
general use and befom spices were iisnl fur this [hit 

IMMie. the <uilv way of preserving futMl for winter was 
*y saltinir ana snH>kinf7 , and when spiifes were added, 
it made a larice lutilitioii to the bill of fam during tho 
lary^r iHUt m the yoar. 

Althoueh It l«A httio dlicrcftflnn, I will desrrilMi the 
developiikent In the armor The armor worn chAmres 
rapidly duhni; the i<eriuil of the flrst rnivule and (he 
lialf century fulluwintc. It iuimhkI from the looife tlttiiiK 
mail coat of steel rinpi, thruuKti (he craiid hauberk Co 
the mail idate of the fourteenth century. The armor 
seeius to nave bi^eii made of eitlMT linkeil chaiiu or uf 
plates sifwii upon a tejtth(*r biu!kfrrouud, or welded 
dnstdy t4)igether. If made of plates, (he g-arment was 
KMierally lontf and ofteii sleeveli*ss; il of chAius. it 
fittod e]nM*ly the IhmIv anil frt^nerally eoverotl the arms, 
while short, armori'd brcHrhes protoct«*d the thli;hs; 
but when the iTtixaders r^ime into contact with tlw 
Turks, ariued with the cru«s b<iw, this defeiiw* was 
found insufncient. It wiui ample for tlH'ir kind of 
arrows but no proleetiuu whatever for the crciB»-bow. 
H4Kin after the itr^d rru.»ade a change set in. e<jnHistin|; 
of the iutro<luction of the haulwrk. which., in its llnal 
foriii-, as the g^raud hanberk, was cnm|M}tsed of two 
{larts. fi»nniii4r a chwely fltliiif* cliain tuuif! that nov 
efe<l the whole bodv to the knees, with aii nnder- 
Karmeiic protectinfr tlie lefc* and reachlnt; am far ur»- 
ward as tl»e waist. The icrainl hauberk was simply 
foniitMl of interlocklnie riii»». It wiui cloven behind. m> 
as to facilitate horsemanship. In must ca^es the hou- 
lierk seems to have Iwen tUte^l with a rluir-** jailed hood. 
Just as tlie crusadn were efidiui7 we may trace the 
faint bt*t;initincN plate armor. Oradually the two 
simple KiLrmeiit* i*ave way to a multitude of detachable 
pt«*ccs. each with its own |>artieular use and siMwiul 
itaubo ; but this dov^lopmrnt does not fall within our 
p«'riotl. 

Most of this itescriptlon of aniior has been taken 
from Archer k Ktu^xfonrii work on th^ criisa^les. In 
the "Story of xtw Nation*" »erle». which I* by far tlie 
bekt ><lni:le volume on tlie history uf theeniBail«a iu the 
Hnurlish lanuuat;e. 

When thus clad hi mall the knight was unrmif^iiiza' 
ble. As a rule, eacli one had to adopt souw device by 



which his fellows eontd tell him in liatlle. The sprij; 
of broom plant frvMU which they Untk tlM>ir name 
iiutrked the I'ljinlai^tnets. In tlw< Holy I^iml tlii« use 
was wid«'ly extemletl, and r«>*>iilt«*il in armorial lM>ar 
iMKtK, Many of the term*> hi hernhlry ts-^ray ttieir 
K.'iHteni oriuiii. as they are merely Aral'M words taken 
over Into French. 

t^mily uanie« devt^lutw^l rapidly In Mm* Holy l^ntl 
fur the sauie reason. W hen 1 1 lerv were d4»iftk!> o| 
kniffhls naiueiHlilliert. or Oodfrey. or Hteidien. i( was 
necessary that each one shouM be known uy s«»iur din 
tinetivr epitlvet. In theirown homi*s. where the kniiflit 
was all powerful, where he was hvint;. f«»r the nw^t 
part, at his castle In the country, it hail l>cen entirelji 
uniktH*«Mhiiry U*r him to have any distintrui>liinK iiaiiie, 
Ltird Hiikth or l<ord (iiltierl 'r«' present*^! somelhiiitf 
very dlstHirl : but In the (Irsr rruvMiHnir Imct ther*' 
were not far from one hundrv<l (housaiid lhrhtiii«: men: 
the whole hoM probably numbereil nearly half a niil 
lion. The chruniclers of the time (ell us thai six mil 
lion took the cross, but the real tnilli l* that there 
were iH>t far from one hiindre<l tlMKuaiul ntchtitif; luen; 
and Ainonic thuwe humlred thousanil H|{lilin»,' men. with 
th« paucity of nam<v prevailinic in the muhlle a^cs, 
there mu*>t Iiavm lM>en at least hniidreds, on the Average, 
of each name : hence. i»s n rnli*. each one Inul t*t liav»» 
BOlue distinctive epithet The*e immes wer«i d>*rl\ed 
frerpienlly frcuu iMTrvmal iteciiliarlties or fr«iiu the 

t>]ace in which the men hail h^ed previously, Hroad- 
lead, 8tro«(f. White. Hyfleld. Al«aler. « ilUucifest such 
derivAtions. Other namc-i came from the uccutiat ions 
in which the men bad Itt-en eii;;aKe<i : Smith anu t'lark 
(cl«rk) are tlw* most coiiuu<m examptd^ Hut thissulh 
Jont is snfDcient in its* If for a Icelurc. 

I trunt within this Iwief space of time I lfcAV«« sim*- 
cee<teil In llhiHtrattiifC (he ereat progress made by 
vounu Kur[i|»e when It was at KhiM*rin (he Orteiit. 
From the tetauiis teamed there It wa^ enablnl to ad- 
vance rapidly, mufh more rapidly than ever Is-hw-t*. 
All of (he advance durtup (he cru»adiiij; (leriod is iitd 
to lie attributed to tlie iikHueuce of the Arab; very 
Duuiv of the result* which actually did take pUci- 
would undoubteilly have taken place evm if the cm 
sades had never occurnrd : but t think it u aUh tin 
dniibteilly true thAt they came much more <]iilrkly 
than they would liare tioiM* but for the cruwideh 
Thrown I'ntocontact with thio (leople of a hiicherciv- 
Ih/Ation than (heir own. and Ifarnlui; rnphilv from 
tlieni. (he Franks inaile rAi»id strides* tu civitUation. 
The thirteenth oeiiliiry hi KMrrt|N'aii history in a won 
derful one. rntembUoK ii> inaiiy |>oint»' our own, the 
nineteenth wnlury ; and verv much of this advaiH'e i« 
to lie attributed to the I'Tiisaum ; iu fact, in many com-* 
we Hud Ihern actually brin;;iuK in new (hinirs thrv lubl 
Icamed In the H<»]y I^id. actually adoptint; nt Ihonte 
customs thev hoid si>rii elsewhere. Ho»ptlnU, for iii- 
stan(*e. whlcli hail thrown up in the Holy Ijintl, iliie to 
the nMww»itl4)s of the pileriui*. Ikecame v^ry coiikiiMtii In 
w4H.tern Kuroite lu the thirteenth ctf>ntury. Frevlou" 
to that time there had Imh^u M»me few establii<|iiui*urr< 
At ^iieclal |s>|nts for the needy, but hospitals were very 
(Nktumun iu the Holy Land itself, and the crusiulers 
there seriucd to have lennieil wlm( excrllenl thiitirs 
thr-v wf-re. III ver>* many line'* of life »e can Irair- 
llii^ w<it«dr-rful prciirre*^ ; especially after the <>ap1ure of 
*'iMis(anlinop|r iu r-^M. by (he Franks »c can (raw a 
irrt'iit advanrv' iu the leaniitii* anil wealth due dirertly 
to tliat rupture: aud il has been rightly sni4) that 
''The roots of the llenaiwauee are tu be foniHl id th« 
civilizatiuu of the crusadga." 



A ORAllLB INCUHATOK IMR NEWBORN 
INFA.NTK. 

Wr have alrrady, at various tiiiHs. trealml nf the 
question of the hygiene of newborn ImiIh^, ami. apm- 
pciM of this, luive painted out tho benefit tliat may lie 
derived fmm the use of a fcood inciilMtor for the pre- 
serrattnn «>f the lives of an Incalonlablc number r>f 
infants which, otherwisr, would be dtainied lo almost 
certain death. 

We have now to make known a new form of incw- 
bator that was exhibited at the Ust ('otiiin-en*' of Failia 
trla. and which appears (o us l4> (►fl'er RTeut advantjufes. 

The idea of (he cradle a|iplied to the incubator i» in 
dtsputably a happ^ one, lH-rjiu<M:< it diH[»elii every idea 
of an *'a|iparatUB ^ from (he a^ltateil mind f if vouuk 
mo(hers, does not wouni! their very li>;i(iiiiaie M>lf-re- 
spi<ct, and makes thi*iu unhi*si1atinj[ly acei>iit a priH'fs^ 
of treatment (hat, unfortunately, has hitli>-rto ofifn 
hfM*n refused under th<* pretext that inndkaiors are of 
funereal asi^-ct and resemble cviniris or tlK' show cases 
of aiiatonilcai musfuins. 

The new apparanis. which Is wholly uf metal, is 
lltrht ami of a hiuidwim* hIuiiw, and |ienui(s uf thnr 
ouieh disinrectUui IhriHiirh the application of a flame 
aud washing with anli««'jitjcs. 

It cunsistH of au ordinary cnulle of tinned cnp|H'r 
cluwrd above bv a luovahin plate of $;U\m antl iH'iil^l 
beiM'ath throu^ii a reservoir of water which a kenifH'iie 
lamp km'tJs contmttally ami very regularly at th** teiu- 
|H*ratur(i ilxed by the jdiysiclan. It Is of extreme nm- 
pllclty and mny >>«> euiployetl by the must lhex|irrieitcetl 
iierM>ik. wlio. in lees than two miuuten. will underHland 
It well eiKMieh tu take charge of it. 

lu it we retuark three essential parts: The incnlmtioci 
chamber, the boiler, and the lamp. Tlie chamlM^. 
which is all in oiMt piece, contains a movable lie«l 
fonuet.1 of wire (tauze. a bowl coiitaininjf a i>|M*iit(e for 
inoisteninjr the air, and a thermumeti'r, all of whiLdi 
may l>e rviuoved at will for the pur|MiMj of sterilisation. 
Finally, there are two A|terlures dlaiiietrlcally u|>puaite 
each otiier for |»erin>t(liit: <^f <*oii»<rAUt JU'ratloii. 

To tlt« butloui of the cradle !•< etddereit the iKiiler, 
which is of a new and r<|tecial ty|>e. I( is entirely 
cIoihhL but is provided with a siphtm tube which puts 
its interior iu communiratlun with (he external air. 
This inceiiiouft arranKeiueut prevents a loss of water, 
so tluit the Mine liquid may Imi used f<ir two nuMiiltK 
In order to appreciate a boiler that disnefo^ with m» 
much work, one hhmild have witnessed In the old s(>le 
uf incubators (he drudj^ery nf filling: the Ixdlvn* every 
(wo hourB, day and iiiicht. for several weeks aud 
luondis. 

Finally, the water in (he boiler under ctHisidrration 
is beatifd by a tamp, uf which it suffices to regulate tlH' 
wick ancordini; to tho rt'otltnpi uf the thermometer In 
ordv<r to koep up the toiupc^mturf! Uiat is desired. The 
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dftilr font of riiiinlnff the apfuinitiiK in inKttfhirtrnnt, 
And'iiiiH>Mfitii til no iMorw than tliree o'IiIk for tw«<Dt}-* 
four hcKir*. 

Such ill Dr ^lf^rl*^i<■nulk liMTuhntor, Tnily |>rn«ti- 
cal, it In worthy itf bnrtfr iiiail** known nn<l '|KirMiU.r- 
tmt. hM^aitM> (I fiiritifth*^ nn i>xi*»>ll»*iit inniuDi of mhd- 
Imllnie rUnt ftgirful tiiortjiltty of tlH* Ur»i numchH of 
llf« (tdi^ti IN chlUtmi liorn At iIm* fnll {writril. hut ulckly 
or |»iiny| hy Httfniiiitin«r that Mt>rti|i( trniiHlttnn of rriiui 
20 to 35 tlftn^M u'hich &ITtH.'t« Ihe u««'bi>ru anil tuakw 
Ml Uiouy virltiiitL 

For thr ill us I ration and nbure dcacriptiuu we are 
iDd«bt«ct to Natupp. 



WIRHLK.SS TKLECIRAPHY. 

U. lfAR€Y>M. who^ apimratuN for tetcgraphhii; with' 
oat wire* we have alrtMidy di«t*eribe<d, has mwatly bran 



KUMMith. thr atnMWf>hrr«- cliwir or f<i«n;y. or th» wmmI 
blowitiff Ik hrnM# or a hurhrjUMi. » coiiiiiinbiratUMt may 
ho <«tnl»UfthiHl At wilt tM'tW4<i>it Knclaiu) hdiI FVan<*«, 
th«< 4tU»rtrir wavin |>hiri'e«hiiie frmii till*" Khori) to thi* 
itthfT fraui chi* nuuit thiit we hav«> Jtut mi>ntionMt to 
th« n|>iMMiit*> one, whirh t« ooiioetHl^ by the curve uf 
thv 

While iitir ei^llabonitor wa» fu the exi»erfiii«nt4il nx^ 
taklinrtlH* |thi>toKrnttli which in re|)riKh»t*ed herewith. 
K»y» L'lthi»trnlioii. the "CnsMni," with M. L«>ckruy. 
Secrelar) of the Na*'y, ahuiird. passed iu view of Uuf 
otMutt. Meiuini. Kt^tupaud Bradfifld iuim«*dmlely tnuia- 
luittcst tlie nrwR fruui the other vide uf llie 3lrait. Not 
a minute had elnpM*d when the rrply arrived: "If 
the Mterotary eamvM to mw you, ffive liijzi a good rveep^ 
tion." 

Tint |>hra«» wan limcrthe^l u\ynri the tapn in dAidiifii 
•awl «lot« as r«irular and cImf U> the telegraplier as tf it 



ABOUT LAUNDRY BLUBBw* 

LAt'XimT blue id itoUl ci»iniDerclaIly in eakeaol T«ri- 
OUR hha|>e(i, in |w»wd«r aimI iu a liipiid form The ball) 
and iKiwdrr uiny tw o<>n^ldered a» the Minie tliuie n, 
UM', an Ihe former art- tmtiply the latter couinr«vi,| 
and iuoldr<l. Ahount all wHlem on tlie ■uhjeel. FrHneli 
and Knchtli, the niottl priietieal luen. airree ttiat th» 
prefemhlr forw im the »oiid. and not the )l4|iiiii, hlun. 
The muHju ceue-rally awtifrui^i^) for thin preferenceM 
tliat the blue in a solid fonu i« niurh piirpr Ibjui th» 
4ither, hut from what thr writer ktH>w» of nmuDftii*t«^ 
inK prixM^taeii, lie i» much inelin<>d Ut doubt tlict.«l. 
thouteh f<»r other reAiwinii, whu^h will nrvvemlt \^ 
t^urhi>«l upon, he liolievrw the M^hd furni i» the Witrr, 
Aa fur the ikartieular nature of the colur umhI, tlir^ 
plenty of cnoicix. for nature |e |»rodlKnl in blue KikinM 
Diatten. In dMChbUiie tb«««, the fretiemi fuut ,^ 




EXPKRIMBNTAL STATlUN AT WtAIKKEUX-RKCEl^TlUN OP A TELKUUAM FROM E.NULAXa 



ernidnrtlntr Mine esperhuenU with it in whirh bo mie 
c«*<le<l In wndint; regular eommunteationx l>etwe«>n 
PraikO)^ and Kn^larid. ov^t the Kuirlixh 1 *hAnn>d, 

At WitiHtretix, nnar Houloirn*<»nr-M*>r. there •>tai)d» 
a[Hiri the U-Aidt a mtutt madt' in M^tloiiH anil 177 feel hi 
liemht. Thl» niAtC eii ttaiit:i>M »>iienaU with a Riiuilar 
nnrrr«tt"d u|>ou the Kiii:Mph awt. at Ihtriy mile^dt*- 
tanre. Ni'ar eiieh luaiit tlivre ia «ituit(ei1 a ttiiiall budil- 
Inic. A tlitit -(eel wire demndn from tli« u|»|M>r ex- 
tremity of the maitt and entent one uf theM* slrurluren 
rhroui;h lh*< window. I^|>oii enterinir thr Wtnierrux 
-lalinn, wr find 51. Marconi represented br two of hi» 
apRiiitanli*, Men^nt. Ki'Uip and BradAeld. 1*he arraitfre- 
luent placcHl Itefitre tb«'in rreerable* that deviised by &I, 
I)iM?ret«t. A KnhnikorfT coil in the appiirrnt pi4*re of 
the rranjEiinttini; apiuiratuK, white the rpeeiv«>r in tho 
ordinary Alorhp appnniluM. 
At tmy (Jjon, jju uiAKrr wbrDier tJko 9m Iw ronglt or 



had onme over a (riitta perclui cwere<l wir* reffthiff 
n|Mm tike Uitront of the •^n 
After wItiiKriHinic ati e^iipHnient of thin kiml. (uie el- 

iierlenrman iiHlenerthable feehirir when henrain HtaiKis 
II frtnit of (hill ttlmple iua»l— thin rudittipntari' inttlni- 
inrnt of no delteate a tranxmiiutioiu Wliether it be w«t 
by foK <»r mint, or ilrird hy thr win<I. it it. alwAV* ready 
to rvlH^ive the unknown rtbrationit t hat a «iroilar niant 
ha* wnt into ii|iAr»\ 

Btatlatici fatb«r*d t>y the Cnited SrAt4<*> 4^>loteieal 
Hur«'Hii >-ho» Thiir itn* prtHluetloti of iiAVit»ic brick in- 
rr.-a»»^i (nun :j;MK4l)r.0(H> In ]tm. worth TIM. r»Wn»r 

r< 7',' pt'r lh<Kt-and. to ll^Vtr^lJMIO in li<97. vnlued iit 
t.r»H'J.0a7. or ♦>*;';' ikt Iboumuid. The vilrinct.! hriek 
pruduet vbovii the fnrmteKl incrra»e in the clay induii' 
Irv. The M>irer pttie prmlurt donniaMKl from (4,&H8,- 
9W in to ^,m,iai in 1^97. 



lA»n<lrv t^xt-bookit in tlint th*y more or 
reet Infoniuitftori on eaeh partteiilEar color, hut 
the (•'dnt of view ofthewa) It l« nianufH^Jorw '-^ 
laundry pur|NJM*B. There it> verv hitle mr In kUmC 
the laundrvnuin merely what Imlip* K hihI the a^^'j'* 
of it. What he WAnt« to know it. |>i>w it la put "I'f'' 
hill a»e. anil lhi» i« what the wHler prnpreepi 
him. The blues ordinarily nnei] for pr>»i«rinL' 
eh* for the laundrr are iiiditro, artillrtjU 
varioa» form* of l^niMinn blue, and the wrtil tar 
commonly called aniline. W« will dnwobe lliwf 
Tidnally from the point of view which we have »uit<i- 
inhkio. 

ludiico ta pi^rlkapN the oM«*t of laundry bli>«. 
liehl I 
rUie 



rtliKo ta pi^rlkapN the oM«*t of laundry bli>«. 
I the DeUi aliiMwl entirely until artiOcliU o"""** 
waa finil prvjiarvJ. Now let on B*e»!pa*»J^ 



* LufttM LiuiMlr; Jovpal. 
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♦rroT tbftt w« ftn«l hi two <>jrorl(«cit tauudrjr t«xt-bookti, 
on4* Bntrlirth aixl one rrfticli. ami U>tti uf ivceiil lUt**. 
liiiliiru in fiilircly iii^olublt* in wnltT, aiul, luurtMjvir, in 
*ohd luuiidry Uluet«. lli«>rt* Li iioiliiii^ in thr twcril>- or 
Ittirly pructival nmnufiM'turitie reviiK:* wtiidi tlir wri- 
l«r ^los Mt'ti lu riuike llitr iiiiltin> mmmIjIc!. Tlii^ fart i% 
that fur thi' lauiiilry, llir iiitlU^» i% in ax Qtirly iliviilL'iJ 
a NtJLUf iiA ]MM»>ibU\ auil niixcil wiili iAiier sutisttanciii, 
i^ikrraJly itte-rt it€H}if», oucli it> t<Tra aWm uiiil tuirytt*tt, 
whirh kwyi it no and i>iuihU> thr niirriKnciplr [Mrticltfi to 
miaairi In MUN|M»hhUin tn the water, A ty|iti*ut iniiiiiiriw*- 
turtnt; r««ri|ie fur aii Imlipj iiiuiHlry blue ^ivett iw^iily- 
four |uirl« of tvmi alUa fiifcd baryiw* in eijuul prcnM>r- 
t^>t)9. ttud unt^ and a half parlH uf indi^u. A thumb 
hhit*. sold ill trrjueudiiUH tfuantitifft. i«oxtriu>t uf iiidiicn 
aiMl eliinaelay luixesl to'^ether and ni<dde«t inlit nhaiM'. 
rh<^ in<-rt bixlk^ uiUNt nnt bi* looked upon aa lululle- 
mut«. far tin* Utindryinan tsmiti n<»t MtaniJ tliA e»tt>t of 
pure inJifiro, and it wniild iKtt !>•• fpoijil fur hi>> purftoae. 

ARTIFICIAI. rLTHAMARIXK. 

Ultramarine Ik an vxlrfinrly rxpeii^ive natural bla<* 
— lapiN laxuli. An it is wurlh at least its wricbl in fSuUl, 
it if tu>t exaclly hk«ly tliut urr nhciuld lurrt with it in 
laundni' bluen. Tin* artifirial pDHlui'l, whieli we will 
iMMicrfortti s|M>jik uf Kituply lut ultraiunriue, in quite a 
diffemut thiikfc. It in luerrly ehinu ulay to whicit <N>Uir 



oOfuiMMitid. fflfrl ferpocyAidd : otiintii«rciall>*, it {« all 
i*url(* i»f tltini;t«. Win*!! yelhtw pru!«ia{« uf tntlasili iv 
added tua ftfrric tskU, a nlM^^ Ijeuuliful blur i« nislautly 
prutluvetl, and tliiit i» ilje l*ru«etiin blue of the labt^a- 
lory. Th« auinufiu'turert* IVuNttun blue, wbit^b m M>ld 
under a hcMt uf uanieit -Paris blue, Cliinrse lilue. rele*- 
ttaJ blue, rtc*. — alwayM eoutaius diluents, niitl often 
iMMitlve adulterutitiuit. Vt^r inslanre, a typteal recliw 
for {Kiwibly th^ U^i^c eoniiuervial IVu^kUiii blue |m lw<» 
|kana of yellow pruN»ial<i (if [KiCa»b «dde<t to two 
|MUt«iif ferrcMi* Milpliate aiMl one |i«n nf alniu. Tlip 
aluiu U ptiret> and v^niiply tt diluent. An a tualter uf 
fact, thbt would \*v a Une <|uality uf blue, en|*eL<iully 
minparetl with snrm* of tlH> piKnietit« on tbc^ niurkrl ; 
for iiu.tjuice, an ei|{bte«'n liundrMlweitfht txntrh, aeronl 
tn^ tn one nwnuJarturer'* n*retp1 befure the writer, 
rrmtaihN »lxti«eii hunilivdweiirht of Inert »uli«tance 
(bAryt4»>l. Ther<- In plenty <»f eholL<e. tlierefure. In tbe 
matter uf l*rtiM>>ian bitie u>e<l. arid thin airnin in only 
one uf the inuredieiilH uf a l*ruH«iitn blue htuiidry hhte. 
I'ruMtian blue iit urunlly the luine uf absolutely (he 
elieapenC qualilieti of lauu^lry bhieti. For instaiiw. one 

made fmui lbeiuo«t ecHjauMile Paris blue mixed with 
it!( own weiifht of <H|ual |iTu[KjrtiunB uf |»(»(afo vtarch 
aikd wheal Hour refuse. 

Like iudi|;u and ultraiuarine, rruuian bine ia inimlu 
bUr in waUtr, and it is j^'nerally |tr»>|aHred in itJi li^iaid 




THK WIUKREIIX TKLK4IRAPH MAST (FRRNCII COART). 
A. BuMm cwitalnim the telagiytiic ■ j ^wiiii- >. Ti»i— il m r taJ m»*m tkt ttttsHc 



fans bwn fffven hy biirnini; it wllli reain. ttulphur and 
HxJju It is eoui|mratively n r«K'ent di«o(>very, but Uer- 
tiiaiiy, where it wa.-* i»%*entc«*l, has ulreiyly found a fur- 
Uiidatile nianufarturinK crnupetitor in <im«t Hritaln. 
Til** extent to which it i* maiiufaniured in Kufrlaud, in 
fact, Ia a Si Ml r.^ of eunfrTatulatinn. and now. iMTliaiNi. 
it faf the nimMHon«^t ummI Innudry bh)«L The ultnuna- 
riiie itself enn varv hwwtwn twenty and thirty imumls 
p»r tcMi in rouiiil fl^cun**'. atul It Is only oite uf thn 
inirrfMlieittM of ultmnntrlue laundry blue«, whkrh shows 
rery elenrly that there i» plenty nf r«KMn fur an etxtrm- 
ous variety of qualiliea. The ljet>l bluett mtule with this 
article are cv)m|KMed uf a hi(;li cpiality of iiltrahmrine 
niixetl with utKMit two titirds il« veiirht uf biciirlHMint«< 
uf wwla, and a lUih iu weight <»f trhmwir lu a bindini; 
•ubMtAni.*<<, From thlit hltfh frrade we ejin dewetid to a 
luw icrade uf ultraniarlne mixed with ni«rc- than its 
weight uf blue earth and liberally MlulteratrtI with 
term alba. The KnirliHh ultramarine ts mure reliable 
tluin tlie (leriiuin article, and the IkeAt China elay for 
tlM* puriMwe IS fouad in (turnwull. Manufacturem, 
ther«>fur*'. shoiiUI nHMt n^rtaiiitv um> the ttaMv* artkUi 
In preiiarinK lnundrr blueii. If they do iK>t do ut, It in 
HMMTely A. qiientlon of cost. 

PRtaSlAX 111.(1 K. 

CbeuieKUy ipeftklD^t, Pruaslaii bliio M a well defined 



fortii by a<ldinf? nxalie acid. I'Vjr extinifde. one p*rt of 
nxatlc neid i« added toei^tht parlsof Prussian blue, and 
(he whole Is luiMle into a M»ltitiitti with }ust sufUcient 
water to iU*4irilve It. This is the plan followrtl pruerally 
with lioutd blue*, and it shows at onretUut they are to 
be av<»ided an ft eltiMi, Oxalic actU is a [tuisoii, ao<t 
mii*lil caurte wrioiis mischl>ef. 

It is tnie that very leood ticpild bhi^a can tto mail«, 
ami thcHw sent out by reputable firing wouh) 1m> fre^ 
fmiii suspicion. For Inttanot*. one llqiiUI tdue on th^ 
markft is niailc from extract uf Indiitu tnlxe«l with an 
p<|iial qnantity of <jIaub«^r'H wtit ^wbicli U |»eKerlly 
luiriideHH and dissolveil in water. If fur some reaarm 
tilt* In4indr>-man has a distinct pn*dilecli4Ui Upt lH|Uid 
blue. tl»e writer HtrxMiRly r**enminends him lu wake It 
htiMMetf. The liest wavistn ktN>pin t.\iwk rather dilute 
■Hdutkmii of lr«m chlurfd am) of yelUtw prussiale uf tiut- 
aith. and tu mix them immrtluitely Itefore use. This 
sbuuld be dune In pru|i«triloiwi tfJi^l by expernuentji 
which will make a MnMitc hlue {apparent) scdnttim with- 
out iciviuf; a prtH'ipiUite. IStill. w^ lM>lier» that there is ( 
nothmic to recommend a llipild blue, with tba ainfle 
axireption tluit it is tuorv v^utily used. 



A lari^ vari«ty of anilines now find their way into 
blues. A solnt>li« aniline blue, however, wwild iH>t our- 



rect the yellow tlut and produce ■ wMte, wbicli of 
etHtrte U the object of all bluiuK, but would mluKle 
with it and K>ve the eli>lhe« a );reeiii»li hue. 

PusMibly the lirst aniline iue«l in hluini;, at any rale 
bv thtt blraclirrv, wJiu liare to eurrt-i't ilu* yell<»w cast 
ttl their t^N•dlt in the sauie way. was a viukf soluble in 
aleuhol and iiL»<duble In water. ainI tu this a little 
Freneh purple was aildeil. A Uerman writer itnrmiNe* 
tlMit thU luiK out 4d eXlsC*-ni*r>, lMH-]tm*»- II eaii Itn 
(tiiiKer lie mad** un a r*'iitunerativ»* M'ale. an uiur** Milta- 
ble viuletM fur dyelti>; pur|Hi^ have su|**rs»^le4| It and 
the fur l>luinir alone wunld not tri*etlie maker* a 
|Niyable return. Hince this iUHoluble viulet in nut nrv- 
curable, methyl \ ioletn mixed with a puqile aniline 
have l>ecii principally useil. but all this elans of (lye- 
stufTt an^ iiol4H)UAlly suitable fur the purtH>M>, and it is 
snid rliHt theiHM* kitowu lu vndet Nu. XM is the be«l. 
Kepecially with anilliMts, Mune lauitdryiiu>n have p>ne- 
rally iHunnl t he linen after IduliiKthnaiuh an liclimlat- 
ed ball) to fix (he blue, but thiM t*> a prix'eM must deci- 
dedly t<i be de|>re«ite<l. 

As we have said. in<lijr<». ultrnmarine, l^iutlaii blue, 
are all absolutely insoluble in water. The idea that 
indiffo is soluble |x>aslhly arises from thr fact that it is 
Uk^r tu an enurmous extent as a 4lvestii(T, but befum 
IntrcMliieintr his |io(m|s into the vat the dyer has ti» a«ld 
InirreilK'ntH whieli reiluee the indifro to aMduble iMMly, 
In whh'h HtaUe It |s white. K^'en the apparent »ulutl4Mi 
(»f Priiwhiii bhie. icut by mixtne velluw pruwlate aiHl 
an iruo wit together. Is nut a PHufsolutlun. Tlie Indl- 
fpuiit held in Husfn-nNiun in lli>* water In extremely finely 
divided state. At the recent HrewerV f-xhibitiun, a »o- 
lution (tt Pnisslan blue. pre(>are<t in this manner, waa 
piisaiHl tlmtU4;h the ktwUrulir filler to exhibit its [njw- 
mn and niU>rli*ss water nilerrsl out, leaving the solid 
matter iMdiind. It is true that indite caniiine. which 
is pre|»*red br disM>lvinfr indiffo in the strtm^est sul 
pliur^* arid, dilutinjr with water, and tJi'^utraluiiitc (Im* 
arid With rlialk, i» M»luble. and furnts the ha>is of Miuie 
liqii^l bUu-s hut when IndiKO Irxdf. ullranuirlne. ami 
Pni>M<ian blue are used fur Ihpinl blues, they are Inva- 
riably rendered Mduble by (he midltton of oxnllc airid. 

However, the writer Im di«p<|^ed to think that an In- 
soluble blue capable uf beintc liehi in ^u•<pen^lun hi 
an extremely divided state is exactly the thiiiK lite 
laundry'iuan miuims. In this way the blue is de- 
po^tCMl on the surface of the clot hen just where it is 
re<|uiri>d for tl»e r«rrecth>n uf llic yellow (loKe In the 
most fi^unomic uumner, ami there is no need for It to 
penetrate and slightly dye the filler as a solution 
wu«iUt. This, therefore, i* aiH>tlH)r re«iMiu why the 
solid form Is preferable. 

The pr«x'eeA of manufacture Is very Himnle. The 
material fc^ ground up In edtce runner^ under heavy 
icranile milUtoilett to as fine a |M»wder as |»«Milkle. 
AiHtrt frum the qiuttity uf the materials u^nl. the ex* 
eellenee uf the blue depends U|*«>n itt* htale of hiielitva. 
It U Iheti mulilnl iutu the »lm|>e dei>ired by hydraillle 
power, and is rea4jv to oeinl <Mit. The lliundt blue U 
usuallv cuated with an aniline [towder uf Pruwt^ian 
blue dust tu give it a pirod aiMiearanee, aiMl the but- 
tnnw nf some makers' luikc* uf blue are |Mjlihhetl by 
simple means, but three little refinements have an 
cff.w un thi- (pmhty uf (he blue. The ]M>i»i is. it 
shiMild 1m* 111 an <-xtrViu<>ty diTi<led state, and when 
seiit <mt in the funu id a Uatr blue, it sliuuld be in- 
el(Mied for use tn a closely wovrn ckfttiL The rest livs 
with the taunilryinan. 

it miut be rememlieretl all these br*dies are very 
heavy, even In a tliiely divided state, ami, therefon*. 
IrMlliked U> deiKMlt. TIh* laundryiiuin's idtjvct is to 
keep the blue tie uses In a state <»f nnlfurm fcits|ie»* 
sioii. and. like the pn<iM»rtlon %** be empkkyed tn jft>t 
the >»e»t reAulth. thh can only be learned by exi>erletice. 
However unifurmly the work Is done, (he insidulde 
nature of tltese blue* eiitaiU a leiideiiey to Ntrvak If 
tlkere Is any delay in hydroiu*:. and it is diflleult to 
huw thus could be corrected. 

As fur the choice between the four khitls of blue 
ordinurilv emplnyeLl, it would seem to Im* simply a 
matter ui cfwt, but the writer wouUI prefer the wuie 
fthould be either lndi4Co, ultramarine, ur a thorxHiKhly 
Itond PruHKlan blue. All tlHfM' All the required condi- 
tion* of blulne. They are extrwiiiely fast to ti^bl ; in 
fan. liM a reMilt of rMM*nt ex|ierimenis. Prof. Hummel 
declareH PruNt<lan blue Is thn fastcKt of all dyes on woid 
to liKht. nltlHMiieh it U iin»M|lable fur that pur|KHH* tw 
oa^^4• of ittt >^-nHit^v••||eHM to alkalies. The fju>tnees uf 
indiKU to titflil in thin re*<iiei-t is loo well km>wn 
need coiiiineiit. and ultraiuarine Ivtives nulhtiii; tub* 
desired. Tlieir insolubility caunes them tu norreet the 
yelU»w ciisi of the clothes on the moot economical 
terms ; tluU is to say, without wa«te. 



HOW A PnPB IS KLF-<^TKI>. 

"Thr BUhoit of Rjiiih* t*< the of the Charch 

tluivemal.'' Huch lo the ecrl»^Uistirid ilut(iiui U|inn 
which the choice uf (he h«iid of the Koman 1 'alhulic 
Church depends. The iiKwIe of chiM^iiii; the huccrseor 
tn a ile4^eii*etl [KmlilT has always l>eeii by elei'tluii. atid 
tlie exceptions lu thi« rule have Iteen extremely rar«. 
In the very early ('liristian times the futittderft of the 
church, in onler to injure an orvaiilxatiuii an complete 
as |M»itlhle, ilesiiciiated the suci;etiMirB before their uwa 
death; thus, I.iniuk, ('Ititus, and (Element, the direct 
(iucce*eor» of St. Pet^-r. were in some dejjrec coailjuton* 
uf tfl. Peter, and he deMgiiate*! their urtler of *uc- 
cessio<L. In the Drient (his system, which was calle<l 
"testamentary.*' iieeuis to have Iwn mure ummI than in 
the (Incident, but in :I41 the Cuuim^II uf Antii*ch fonu- 
allyforltatlethtsprocetlure. The lruecHnunli*al metlHMl 
of 'pruvidmi: fur the MUcoe«t*ur to lite chair of Peter 
wiw. dnrlnff the tlr*t centuries uf ( ^hri»'ttnnlty. an elec- 
tiuii In which the clerif>'. the people, the bfhhup nf the 
|mjvim*e, all i>laypd a distinct nMe, and fur seven ceiH 
turiew after (lie 'death of Coostantlne (he electiun of 
the Pu|ie waM required to lie rnnf1nue«l by the Km* 
peror. It wiu» Mchotas II. lU»'»H liM;ii who Or>t |>ro- 
|KMi*i| to mtrict the riteht of elertins Ihc Pope to (he 
cardinals uf (he Htdv Human I'hnrrh. the choice. Iww- 
ever, to Iw «M»fjniMHl by the chiireli ami |>ei>plit. and 
(his plan was tneil up to (he relirn uf Alexander III. 
(lirtU llKli, whi\ by the advice and with Iheapnroval 
of a Ueneral C-ouncil held in llTn. utvhilned tiiat. in 
coiisequeure of tlwf number of fterHunn entitle*! tii have 
a vote in the election nf thr visible be,iiL and in ocmv-- 
qtieiice uf el);litv-thr«*i> Mchisuu by whirli I he I'liurcli 
was ' * laornUed,*^ the CttrdliwU aluiie slbuuld chouw. ap- 
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fMint ttMd AttlhraMElMMMeMMin ot St. Pel«r. to tbr 
•idarioli tfa« «wt bcidr of clCTiey nn^l Iftflf. H wiw 
■ttpnlalcii tha/L thr Kufrnu;r« aud vul«'»< i/f two*«Mi4a of 
tli0 avrdiiiftbi kiiiiit U* t^ircu lu any oi>t' iuiid b«M« 
aonld Im dc^laml a pru|Mfrlv rln-ted I'omumI llNr 
th« Mdiinii wliidi eiuled at tfatt UottMll of Od hHMW ^ 
th« 1\>|M bM aJwBjrv bon «liAita tb* ottfdlult 
ui)l(«il in cnnclav«t "CancUv*^ l«d«rlTed mm ttllM 

**«lo»«<l )•> ki^vv." Th« cH>tir4av«' k Iberwfore, tbcrnlftM 
wliHv Ult- (-•ao'iliuulH anoeuiblf* to dKWM> a Pope. Iwill- 
rrly ih«> couclavL* luet wlMTwer th« Pope ebMi«od to 

tirfAthr lllMt^ but Vu|)r ('ItilUtHlt VII. iMUVd » ball 
whirl) <>ri)cr«Ml that, KttouUl n I*0|Mt «ll« awajr frolU 
Kouie. hi« «iui'iii>tM>r fthnulJ be cho!»;u unly ti) 
lO-ntv, Tl»f riu'tho4| ctf htiKliii^ iht- r<nu'L»v»f h»^ bt-r-ii 
liMich tli-riiwt'«l }»v hirfh owloAiiuli^iil aulhurilieti, aii4l 
ill l*<T7 I'lmiiitsil Vi'ii'i. who a/terward beoaiui* l*of»»* 
lytHt Xlll . cK>nvi*k<^t fi »>|Ht'>iAl rnuiittiiMclun uf eanlliutln 
who nvrv rhar^i*<t w^th fnrntiiLating iii*w rtihm for tin* 
o:»niOiivt'. Th- > ;tr> rt..Hi tUar all inti'rwntion of tuvn- 
lar power or iiillu- i ' • lie *»xrlM*l*»«l. If th** lN>pi* ditu 
At Kouir, tli.' ( iinr.in » urc t.. (].-._-l't" hy « luajnrity- of 
v.^t.';4 if th.' ^-It'iMini l^ r -." 
fr lu R-Ki..' , iin.l if th.* n 11 

r''|i::-fsr:it nil.' llii-n- Illlllj fl li 

S.l.T.-.l i •■A:,'i.u-. rh.'v i-^K-.i. if 
iiM'H liit-lv 'V .rti r hi* fj.-i-ti 



obrjr jl. TlurllMC th* ivuiai»>)i^r of t)>L* <liiv rar- 
liinalil aiv f re« lO reet'lvi* thnr fririiili*. h'li when tht* 
■VcOiiUfr COHIM ih* tfhnt\* tiefiMi, thi> curUnal!* anr* 
■taat Hp, Mwl lb« ecMbeUve b^P"*' Then* i» only mn- 
•ntraiire to tli« «oijelAr«. aU tHe r«>ht b«>|nir wuhi-U tip. 
and tlut one door U eloi*ed aD<l la Joofc«i1 uith two kr-y>. 
onvof which in kept by tti« iTIkamberlAlii and th** i^tUt^r 
^ tlia h#r«ditary nianthal. A lumini; Ihh is ImiiU 
IbIO tiMI 4oor lliKtu^U wUicb liMKi in ptuawM auU the 



-;-th"r' uijiior riili- 



ji[ Koiue or away 
lit - fiinliual* prwt'iit 
i! me (111* iiUMii>«rn* ot X\w 
li>-v Uwirt', priwt't^l liii- 
rii.' i-oni-lavr can Im» 
■ivf lt.\h* if IIm* u(?cr--»Khy 



I [>t:iniT iip]M*ttr« to 
< ufdiiuil 



hile !h- .-i--tniri 

Wln-n 1 1.1- m:tli»'l> -if ni ,v.t-.' j-i 
I).- v.TV ^;rll^ c. Hit- • "■tnliiinl U"nii 
fiinJiniii.' iM tui* A|M...l.i|i.- 
\ H-ar. "wht* [1 cli-i'f i<f Ui^ .lim t -f 
pruy4trK in all Mn- churi'h'-'. 'I'li- 
aImi liotillPj" tilt' dipl'-miiilii- ci>rp<. 

dofn ii<»t tJio sntl'l'-iilv. h>* :'.'iUs .-iround hiiu till rif tin* 
iluilM^Hlli* pft*latcfc .lui) ii:i;ii-.lir:r!* uf ih-' pMii'-illral 
fitinily. TlM- rai'lliinl- ii:illr Ar-.n-i t h:.s l»f.l ; r lu* 
ranhniil limml r.-nit.-'il urv i-.M-riri^ tl.i- p.intrfT 
WUli hlK <vMlft-.-.t 

him thr viiitiruiii, 

,,.,.'f,., fbc pr>f<'-- 



(It.. I'. 



' 'l.iiiiil" r^;ttr 
■h-iil 1, 'liA-n'-'r 
■ ihi 'v hilt in ( Im- ti.i' iit>- i 



,1 hT. 



if'rr V. Ii i-S t !H- l-ir.i 1. : 1%'itJ-riit iirv 
■ n r f u-li 1 |.r .1-. x j.'! its cli tiii.i 
iH:i>n .u.il tl.. .iI i.,t 

.v,.i^,'.> - A- -"11 a- Til.' \^-ir.,n 

t( I r .'ar" rli-' puljt*''- jiiul 
r-^*>Tv. I, - ^ci-iuhI art 

f 'liH friii.-ti-^'ii Mf n ckvll 
t'Jjiaml«'rtiMii frjifr^ rhc 
lit'iMh I'liauilrtT and for ttu* lir»t liiuc loOL'h' * 'li- Im-,!v 
of tlw d^HTfaA**!!- The hrAil 1* rt»r*'r»*d wJih il 

Aftff a »<hort M-rrir4> thr < !hAiulMTl.kin tt|iprt>ju-ht^ 
the iM'd and tlkf tvll if) rai«fHt, iht'ii with a miiall t^ilvt^r 
timlkl cli-- f*3trdiiial xlrtk*** thr«'»> liili>w« on thi* (ondifud 
of ih'' il.-- M-.-l ;iiid ralU him thrrt- tlnK'A ljy hix hap- 
ti^miil H r J I '11 ihi' i'liaiiil>friaiu1iirn*< to hijt font- 
|Minuiii . r^tiiat tlK* ro|»»* in tnily ih-nd. At tliu 
ll»i|j|<-nt Old' "f' the rrcln^ia'^lMT't takrv thn fiitiHHlM riii^ 
of th* ftvhvTTimn from thi* fini;rr of lh»* dwea»rtl l'o|»^. 
Aliil|tivi!i*H In thr><'hiiTubtrrlahk, whicii a siKti that thi^ 
aiithiirtty n< thi- Holy s«' U in thi* hniMl^* of rht^ ktlttT 
wh»> al"" br»-j»k.*i tho »ca^. Th«* rii.>' i- liri ki ti and a 
Ihf w ui»» La t-uki'-n to tint altar, whiTt- 'lu ]iL>t aiid de 
elsive vot« takon, Thm tthnwn tluit tlx- papal jiirin- 
«iictkMfeftyiiili<>llf«^l tty tliu Tin^^ n-iiiaJti-« kiiJttK-ndo.l : the 
oRlolal iwalf ht** ftlM» d»-*tr<ty*Ml. Th*t 1*rolcMiolarv 
kru't^lM at t\it* Ut*it of tht* tiax*! and r«>a<U tUr papr-r whiRli 
i-^ dm«n lip. wlikh wtatt'hui h'lral form (a /j/vi' i* itvrfMif) 
thai thf Vtnif U Actually d»^d and that thi- lw*tly 
bfeu dulv rtM.*oi;uit<Hl aii<l tliat lh« M'lnbnht- rinif in 
ttiv hoiukd of lUv iMtmnaherimiu. When thcM' r4>rfnah- 
ara U'rtuit>&(«(l Che Cltaniberlatn r(«tir*fM (itto ocif <4 
lhv> ntMtctilKiriiii; ntoitin of (he |iuiitiflral Ixaiaov lo taakt* 
th<> oa&viiil iiolif1cnti'>n<i for the luoumlikg Id the 
r-luirvti. Kuriuerlv wlientbfcliufL'h ha>.l auUiOfity OVvr 
RniUVtb»Kf«ttlbdUof tbeeapitul won (o)h*d niiiiouiiCtaK 
to all th« paopk of thacity thai \h« \\*\yt-' wa» dnd, 
tlw ImIIk it in th* fihurehiw in thti ntv nsiMMiUioc 
In 4llloro9» biit. how«T«r, thi« mmUl pmWbly not bm 
iWafr to-day. Notlfleatlon of th* d*iath U alto ffivwn to 
th« peo|»l* bjr a notlcf* of tiMi tTardlnal-Virar afllir«d to 
ttofdoowof tilt* i-huri':hi>»i. Notice of the di-atb nf t\m 
Pu|i*lii*Mit tu oarvlliiatH of lb*< oth<>r \*H,rtM of Italy and 
In uibvr oi>un1rit*i bv the ipiicktrvil uicau^. In l^T^. 
when Piui IX. dinl. ifif leleijrraph aikj cal*Je>«ere freely 
vmA in girtnt; th«* newK. Variutu oibar uoaltan of 
lainor lia|iortaii«tf arc aUu uLt«f Hied to. The Chainlwr- 
lain, tfwn tbn moinent hv laava* tho daath clmmbrr. i» 
aeeompanlRd by luoaibanof tha 8vImi Guard, who do 
not cmiHi to ntDdar blia banen a* tb* waiter of thi* 

Ctane niktll tha ixjodavtt b tteniiL Aftar tba Chaw 
riain ban Ivft th* daatli chaiaMr car* !■ givan to thit 
bodv of th* Pioii*. Two graat candalabm mtm planM) 
at tna beail Md f ool of Uw Mjnd aMban of rhi 
aMl»¥iSlU ■HiDtata mmd wkh tinpoSite of tb^n 

4i«mb4 III tk* umBSBim ac MblBE Via bate Ji 
nast takaa to tba fiMlaa O&apet and aftcnrardfta Bt. 

1 Vt«r'ii with a prooankMi bimI great cere mo ny. Htaa tlia 
body lim In ct«t« In the efaapnl of thir Holy SaenwiMfc 
for tbiw davfi and in viitit«d by a vaat nombar of 
t wopk For ifti ilavH funeral MnrWN OffO bM 4aflr Ib 
Si. iVterV <'hur<;b and lh«0 tho body li plawd 
bi a t«ia(Mjrary rvi^.tlnt; pliwsh Th« body ladowd 
iik Ihrve oufflnH. vih\>-h arv nu«filllv waled hf tbo 
proper «ccJt*MiAn(ia\. '>nii --t^ The i^ifnn In plaaBd Id a 
pn^viMMmal [«arconh.»Kit% uhualty ovt'r on« oif tbedooTB 
In St. IVtrr's rfiurrh. Tbtf oobie aliuplleltv vhJoh 
ohArurt4T)xts.l the funt^ml uE Pope Piuii 13L loade 
n |>rofniiiul iinprtittiuu. Sniu« of tifce fuiwral cefc- 
iii<^ii<*^ arid d«vi*N^ which have ht>rti intrtxiumi 
dtirlMk.' thn ^i^v*-nt«*«<'nth and itt^rht^M'iith n^iittirim wi^n^ 
nliantlont'd. a^ldltiic Rrvatly to thi:> »oU?mnity nf th** 
orrriL-'iMii 

Th*r I'r^.vi-i ni.'d irov4*nituent of thr <rhnrrh diirlni; 
thi*var^:u ) tA thf (hfoiit? of IVler Is In tht» hntid»< of 
Ibr Siict«h1 f!ttl|cj-*' luiil if 'idtiiiiii-'»T«*d hy tin* Canliiiiii 
('hiiiiil»<Tlnin and I'v .-i tritnui :r:it»? of furdiua^- A- 



alri-a>ly ».lat<*d, th*' inffri^tr l irr^iy and Ihf |j«>]ti" 
i^I.vtiontif thi'Poix". 'JlitToii 



iiow no v'tin- tn ttii' 
IUII> ImvT' tikt' t 

>*.>p*-, or tlo-y may wjilt fnrauiUi ti li 
rlif appotiiTfd dnv thi-y rol|..,-i ii. 
and r II'- ' 'iin.linal />«';in o-l^-lirnii - U»- n 
I , iifr*'r wh3i-ti '•tir<hr.iil- in nr. 

( ■.■ ,■ "11 ;.n 11 tl. rl,.- - A.,,; « Ii.t.^ r 1 

«■ 1.-. 1 1. .■. tl ■! f h. ■■. in-' ,f n n.ii -1,', .■rn T,„- 

iUv ouuclav» M rtatuX aud lli« oaxdiiMili take uu uuih tu 



wnth day aiti'r 'tti<' .i.-:iili rf t f.i- 
ii_:.T tint.', t Ml 
1 ioi'n i'lmrf Ij 

of th.. H.d} 

■ -Ion, >ti(u'- M_- 



3 



t>A> 



ti 



tlif Imllot U a blulk jpupp. on wliMi t|i> cinii, 
writfftn l«uHii liiir itu<i a nuriibrr, terreu .iVn,. 
Tlii" i« al»j turfi!.-! over uiul <viiiwU()<J no thai „„|l! '.' 
niitiK! of tlK* I'anlinal wlto i» It^ng vot*^ Ii>r t, 
lo V1.-W. The whiilp is thm tokUd i ti,^'],'' 
miildli', <v>nr»aliiiB «vMi lliit naiBe <it tin. rwl, 
rHn.lli|«ti> Thcflntt Mlh'r, whi> a I 'nnUmil hii," 
iiikw out 111* Iwlkit, o|>*n» the llmt laUl, uiil nu'- u' 
miuur ul Ihf i-jitidlilatr Thin ta tbao pwKtil i,', ," 
woml lellrr. »h.. in 11 i'iir<huaI PrhM, wIhi. in i,- 
h&uiU it lu the tliixU teller, • CardlluiM)ine(<L ii. 
radii aland tbm uuib of tlia wwdi dite, tteaSiiai, 



> bat tSv MM not elKnir.. i^;;, 
ihMf imbiL AMIBMrfaat Hlhiijir ItmtMf 

MMIML- and Pdms am UMMlly rl»rt.vl i,; v^„„, 
Tka MIm onan Qm aaw ItalbU jumI iila.-r tk<iu aUj 
■Mai nl Ot» mllot Brat cut, tlui loww iioniiiu b,,,.. 
oiMin ao M to vspnw th* eiplwr, whloti iiui>t 1.. 
ttmaKhon* tb* eooelava by tbe cardinal af;n ii. i 



kari at R am kMt br an MtiMa itaaMl aad by 
elifcr aiMtar afattHMMlH oo th* taiu*, Tbm 



FKONT OF BALLOT fOK THB BLROTION 
OF A FOFB. 



by thr 

_ n» nr.- 

viii('lii-« oa balli thaaatiida and lailda la w* tha' 
ti'i i<.ti.m Bar a m aa g waia btw^ght In «likli niH gi 
any iuroraMtlaa nIaUMtotha aoMbmorwbtoh 

to iadaenM lha aawllnak and ana tba toad i" 
< lAinined. Saab wfiHaal It cntltlad to hafa Urn a«r<r 
and a third if h» b vary faelklfe Tbeiaataaboa 
iiuintHTr of oUwr [tenona. Hoeb as iMtatarlei^ phy^l 
riAJM, harbMi^ etc. 

THf> fmtwlnvv WAS fonni>riy h«Jd hi a Mlt* <if foouu 
and thf wiT** woo«|pii liootlk* armn0*'d la tba lafgvKt 
had of lh«' i-MfiH^lav**, Thi*fv In otvo bontli for fwU 
cjirvliuol aiid owr tbe door of vaeb booth tber* «a* 



BACK W BAUOT. 

pliuMNl tluiooal of anoaof th* oaeapanL Wbetiicr or 

uut A cnnlinal K^iev foto eooclaVe, be b cxpmtrd tu pay 

for hU iH-ll, which in vr*ry rxpefwiTi^. The irartltnaht art* 
now virtiiallr prutmi'nt in Uwir evlbL In how- 
ever, whMi l^'^* Xni. wa*t i'liwt**!], ehi* »y.tlfin of 
wit» (clritn up and a largi' nuiulfr of riMMim wax inA*h» 
by partition)). 

I hi thr lh-»t iiu»rnlnc of tlu> r«>nrlavt« tbt> ('ardHial- 
Di-aii Kay*, (li*- uiam of th*- Holv (thr_i<>t. at which tlif 
4'jir>liiiaU ri*«*»'lv«> <Hiiniuiinton. 'l*hih uia*^ tK Halil In tlir 
I'antlti*' I'haind, Thfu th<-y p^»><^''«I to voi*^uniiilly 
In Sihri:i.i ni.,|..o, Or,.i rh> cardinalN arfnllow<>d 
111 t l.f !•! -ii f lnh r ijiii-. Imt. if ;i cJinlinal arnvew 
hv iH ujJtuiit">l. l.Mir uniM- uiu-t U':i^..' Xtiv cuUcJavt* unlewi 







ml 


El.ft Ik Smimk Ptgnllnn (U* 

a«i0i » <M Miai 







BALLOV AVTBE MAUira 

they Are vvry ill. Thrt-r rardiual*. om* from each 
urdrr. an:- t - ii. t a> IcIUt!*. (■^atIi lAkt;* thi* 

folloiAdii- o,i)h iiltiir; " 1 cnll U]M>n UimI, who 

will I.N' jiiv wiriii'ss tlml I ch^w.Mi thr pcrw>n 

wb(.[:i. ■-•fi-r'- <v I jllti^•l■ i.ii:.;t.t It. hi* rh^ititl. niul 
th!ii 1 ^Ml: Ih'- ■;L:i.r Mil :h.'.i.-..'.--ii.ii " And, liurinR 
:"-viirii, il.i-y .if.(|i tl.i T Vi.tlli.m iiit.i II \.i7y:r I'- ii.,l.'ii 
. hiv!i.:-f ■i-Vfi-i'il \.'_, ;i 1., Th.- l.iillMr. III.- I.I [H-.-n 

liiir f-frcu, itit-1 Ill' ■■nK';iMi-L-'>' i.l'i*tivitr Jn.w It.i-y nn- 
iji.4ilf and fl ildfl 

Thf hulliit i-tiri- 'I- .if il pi...-,. ,,f i.;ip.-r. Ii.~.vl'\l I'V 
t ill- w<>r.U Ml/*- L'.;r'.'t',Tn''^, "■ Tji- . ardintil I'uls h> Ui- 
i.iun.. .■ i# t|)f »»Iftnk, -" rl.iil it r.-t.t«. ■■ I. Cardin.M 
l-"f;t'i>-|i j ;■" lh«Mi in thf r- i.t.T - [..iri ..r.- 1 tif laiFin wrr.i« 

tll-'lt.:!!- vU"i^,- ?.|- < 1)1-. ■!! r l'..|,tl-T f bf Mo^t H.n 

• T.-n ■. I'.iriiiiiil -.-1 I ■ i'.H U -II.- iL[.(.i r [.urt i.f tln' 

i.A'A.r. I, tiirij.-.| <\ >-M. .Hi t - . !h ,1 tLf II. on.. ..t 

tbf vuiit^c v*riiiiial U uuuc«>aii»l. Ou tbu Wwvr part ul 



«f«llBrylVI,.t«inir> 



ouM adop t ad Ik Whea an aeoot^imi Uali^.t ii ir,r i 
«aaia penuD ao tba flnt balloi with the wne rpu r 
b not aooated. but If a dUTamat nainr u fom^i. Uk 
crwtkm ballot u aoootad and tbe orieuial iwiikc i» .1,^ 
eardeiL If one of tbe eardinalii b fcmnil Uj Iuit- ju.i 
tli« two-lbinb iwquirwl. the ballot* «ri> nj^cK^ mi ih«t 
tlw iianu- of e%nrh voter may br •ur-n. «ri t if :iH rM ; 
dat*» hii> vofml for liiiiiM'lf, »t In not Miiii it-d, ri; i [ 
mill U<*kh oriM vi.>t4> for 4<hH*tlon. Thi* 1>,\I ■ >!« t.r- i : . 
tairiM-d. aiiil a Mi'.iiid ballot 1^ takvii hi Mu' a'l-ri, 
TI»H Muokf rau*.*^! by Ilk** Uirnin«r bai|..i» is r.int .;. , 
walch*»t1 fur by ilio-e In tb** Mr»^l* .>iii^i;i:;iu. i t . 
N'liiii'uri. uijil »li»'f( tbev BUiokr oiur.i-i: . u-ij i . 
fhiuun-y ihfv kii'>w liiat the l.iiill..t Iil- L.^-r: , 
n It ill .111 I'lTff HaHolinK' I wic*- .l.iV i^n-- < •. \ f i: . 
w i-i'k*, iiji "til h;*. nil'.! , in winu* cil-'^**. ) i'iifn AfltT .-.k ■ Ui. 
I- 1: t lit - i*uril:ii,k' ' ri-lir«- iiin I iii i tin- .k' I i'ii.|u>-*- ^r'■ lir'^^^t 
ii;., uii'l iirili:, rli. y i^iiy, tlif ' H:>-ly Nji.ri' l.t;t 
lli>' hriirt- i.t lit.'ti.' r--i| ill\- th.- .■.*vHi,|| 1^ niJ.:.-||, 
frMiu uriK li. tiw' .htvv Init ( "l.-m.-nt \' , ■ 1 :■»''. .-11^(^1 
h\ H *^»i*rl«vt. »hirl( wfcji- in k.— >-iMn r wif j(?ari, tti-t- 
lUMitliN, and ttevcn day*. >*tit r>- Ui» Hiraemir mv 
t'leclt'd in w^eti day*L tn tli t .-.•ntury the ocej<kt>> 
at thf death of Pitn* Vll naii iu Maakisi_tiimir[-^i 
day* ; I.^«o Xll , n:i.* in-inth. eig" " 
oni» month. tu. Titv thr.'t' ihty* ; 
•ii day« . l\., iw..iin,y»( 

WliMi^n.- .■.-«iniiilr«tt* hM> th.'^ rifN-vt-sarr : wr. rT .il 
all the vii;i >- ■^^-r-t, tt.f i .rilinal Ihun Jitti.initiit- ^i- 
naiiMV I lu' l.t-ll is nii.^: iiiiij r|iH tn.^^tfr . .| i-.'r.-tii. i, r 
-t-.-r-v-livr* **ril.-r» ll i<- 1 ii*i>^l 'J'lif|i tl.' i 'itr-l m,! Iujl 

M:ii| IW.. nttuT '-,iTilitK-il- Up|ir<'ll--Il r|'t' llf-wi-. •■W\r:. 

I*. .ill,! II,' k hlin if hr- if. i*lliiiii: I'-' uo.-t-iir ll:-- r-^-»Li. 
<^f 1 hr I-:.'.'! 'M. If he d.K- h,,,, tli,- rn]i.j|.i-r .i.-rlii- 
rjiri|i:iiil> I liriiiii-n (irt- l.»ik**ti d^-wii l.>\ :iir.ii.» '.-I Mi^i^L: 
4MU.Iy "listh.M'd I'i.nif, .-i'-*-!!'. thi- .nn- •i\rr tin- ii-'a 1 .f 
whii'h r*-n.iun«- TtM- ( Jir.linul I'.-uii .vl.s l.iiu ». 
naiio' tl*' -i.'Hir'-* tu ji-mjih.- und tw«i i '.iriiiiiai I*it»'' n- 
1.^1 th^ti^'U ro|».. lH>hlnd thi'aitAr, «hi»r» 1. 
thv iM*idih<*;«l vt^tuit-nt*. He tlieu *e*rt» liluiM if ii.: > 
tlif iii^h a^r.-^r and rtHvIv^^ the MthitaCluti^ of ni> . i: : 
ualH. Tbe Curdlnal'l-'batiiberiaiii tbc-n i^Uu"** tin- i-i-s 
»ti thf l\^hr^uau on bin Un*rer, which the new I'o|kr l'I'.' 
bai'k. In ordi-r that hlH uame may be riiirniv^J uim* ■ 

Wbrii llu- oardinal tut vi that he will accrtit r^n fir* 
lion, lit- bi-fotUfD ofSrially in bin chtin'h llie \ ir*f * 
I'hriMt i>n cartlt. Ilcail of tbn Iliiih<»ii«. Ih^lxip nf Km" 
Siipri'n>r *Jovpniorof the < 'atbohr Cburclx. I'Hlri*Ki 
«J tlwf Wert and I'riiice of the PontitloaJ Ktatm. 

It iff a rnrioiw fiwt that it in not Dep«#*r>' lorji h^e 
ttrt)tf>a prii't<r l^vnH'ti bavv er«b bran eooara VifMk 
frUbib'ai'.'tiN hav> bwu. and onaof tbOfTMlMt <■« 
tbe Vo\»*H, lllldfhraitd, wan not ordldMBapcbltlUlU 
afl*'r In* liud he^-n choorn !*opi?. 

Thf newly eleolnl Wt^n; pn-ot'dml by MMlbbni tti 
thr choir AinijrinK ' AV. f iSVj.', rr/r*> ifoo«aJ:*|rM*tolbf 
b«]iajciy, pn-ct-dMl hy thn i'nrdinaJ IVaii, wh" *^^ 
noaDeea the i>li>rtio» to tJif» (M^^iplf^ <.v in tl - f< r -tuLi 
"I annoonce to you a (jr^-at Joy. W'l- l.n'"* J'^" 
th* inoiit etniEi«<nt'and n»o*t revereml liirn* the «Ai * " 
th* cmrtliital U icl<reo|. Cardioal of tbi^ Hn v R 'un 
i'hurcb who baa tafcea th* nam* of 1''' 
I'ope tbeu bboM* the city ami the aaivvne, - 1 r^^ •'■ 

Tl>e eathrottbatkm of the new tNipe b an 
uf (TTtrnt eeffetuany. Early on tbe apfwlalcd day tbf 
rjirtlinola anJnte tbe Pope aiid a proccMbo 1ft foraeJ to 
<N>nduet liiallolinaaitothegmtbaMkioaof St. IVt«ff^ 
Umi UrwMt chureb la tlia w«rid. FiratcMuecttirrti" * 
Uien the lower ctMiy, tliaa tb* IMoinl, arvhlii^' l" 
and flardloab^ aoooraiBf lo tbatr rank and ab** ' ^ 
of NiUartty ia thtb tuifc» and HaaKy.bonie ak^t u. 

- — *- — - - * aioimd the t\ifts 

m eouda l» U«" 

Ifaa SoUa Chiafd. Tk* 

aton iiawa laaJiaMwIly ap Ida ««nli«l able J"'" 
MOu abatial of lb* Mart HnlylMiitty, when It-^ 
ikdanw th* Hont. Tbe Vofm ibon pmcKdr to tlw W 
»i<l« Qf tbe bish ultar, whciHi ht> aUshti. After a pni?'' 
at tlw foot nf th* attar, lu> iwxncl* thB»t«i»ai»i«'» 
hbnaeif on Ihn altar, v>h.>n> tho clh<irluiii or 
to plar»Hl. The onnhhak* th.r'ii tulvaiice anil lawk.. .-<■♦' 
«aDi» tn hiiu. Ihrw tliueo pftwtraUiw UiMuwh.* u'> 
kbeiiiK hisXiUM-r. KinlOKtllM biaiiitolHWilKll!^ 
rvnivr I riul)ni«.>. Tlia Fdpa lb«nHMM» 

I>lr and leavra thi^ alljir. . 

<)D the Snnday after the FoaseeratlMi «»■'•''■ 
earoiintian, which nl»o taken pl.w nt SI. PHera 
Pope *Ay% luaM, and then, alter iloaidair PJlSIi 
fl^-jil iiuiiitlf ^T'.*'.- I" tlie l(alei»nv <»vi* th* irrw** 
i.t th.' < liiir. h I II.' ( •ttr<lllml f)e.>eon tlWU "•""T 
th«. iKjiiIiil.-.^ iijuiiil- iiiid iilaw tlM> 'rj 
Po()e» llMid. The l'u|K- tlii li li nk..a two IWjtH"" 
nftirwe ilk Htate. ^ 

J.-tfriu«rlv. on th.- iipi-:.iiil.-.I il.-iv the Pof* 
hi. . .^tll|..irlll .•hiin-li 1. > ui'il St Pu-Ierf, lw> '» 

St. .I.ilin U'lt.-r.ui. 1,. wju enllininiML ""jj 

.V. hi'litij. Ivi^iii.' t.iit ji.^ I'litnareh or tlie Wert- . 
i« .i.iril.rfnl If the ni-ti P.>|«' will make thUtr<|>»K 
l. lii. I.iitenill. a« the MOW eoluiiler ll» 

..s )iri*..(ieri wifhSit the r^Mirttie.. of thf V« 

T'l'Li''!.|ii.'iMi;'i'^..'r--iii('...T.-- wliH-h iiiiirk lli#d««thi«* 
(uuiTii ..f Ml.- I'..;--, t.'i:- .•l.-.-ii..i,. i-.uiaerratWt*" 

r^»n iim t . 11 ■ if i: Mir--.-v>. ir -iri- I III' - 1 .1 tb> 

mi; ..tu^ iii.. Ih 1;i.- u..i lii ai.ii nr.- iutiMliiK 

wltUout rrl«retjOit to reliiciou» brJ»ef. 
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I I Tkh t .y ni*-iinM 

It lit lUI** 

III [HiKt-r hv.itw 



ttTATK8 CUN8UL8w 

wrtletrram BnuMb 1% IM: StHtiHrk> utiovi 
ihjkt in leisa, 3^080 huBjp* mvt thrrpqulryuifiiTh "f r u 
Kuinoffn of dpetrkitj ui |fa« rlty of BnjaM«t% Ai th' 
prfMtfiit tim*. tb«Pt MO •S.OUOIaniptL lu vnuiH><|iji-irt't- 
i'f th(><*uri»r»ntty InomwlDir u-*' of flectrk-ity. Ihr city 
tiji- lM:¥n ••l>li|£«0 tD^nlMlCP Irs wtirkiL It u nun pnk- 
(kiwhI (I* lu'qiiire Are new vtrtit-'al miu'hini'A iif i.uitO 
b(»rt(' |»<>wi>r, tu Imi pUet* ! iti wurk!« iilmtuly tiiippliit] 
witli tWv hortxoiital uuu-hint'Mnf rMH)liors<' |x»'w*>r. I'tw 
cilyaL*'* hii» I'iiM-tri^'JiI wtirko i*»Iui)Iiith<N| in thf Iwih*^ 
iHfnt <if thr FAllniail liuiUliii)f ; *>iit. nwin^- |,. tlit* 
Ht**fliilily tiirrva/b|i(4> u>^ <•/ t-U-^-Triirh v- th'- j^nMlm tioii is 
(ltfiMfll>-l4-nT to iiUH-l piibliti In 
|[ hiix Imh'k ilcM-'itli-vl to tlliit*' lln-tai-v 
»if f<mr ratt|*»«< Eik-IhmmI in imn pi[M>. 
lltiK* |»]M|K)MtMl lu vn'Vi a IitriTr I |. rm- 
j«N[ tit-% '.nil tlu' rity limit*' , hut tiv i: v, 
nittni\ 1'. iiT f iiH- uf itu' ("Min* 
pru|Mju»ltt^h wiij. ri'i^'t tt i) Tlii' mu^t pninital tueltuKt 

etigi'iirii^ nf tbf* ffitoatlnn iu»y ilvuuiiiil. 

IhuUdi M«rfc«t for ■m«M.*-Cansiil Bnwh wriivn 
fipoui CMrtou. tmder djiU of lUivli i% Wt$ i Mr. C C 
JniueK. <le|>utT tniulaCer cif ateriffiiHiinrfnr tb* DuMBinloii 
of <.*ittut4]ft. in ill mv'ipt *if t\u' tulhtwing leiMrflMB Mr. 
H.-irriMHi Wiitwin. l urntor Mf rhi» lin|M-HitlIllitlllllft ll 
tu«lleu(e« tlmt fruit aim nmv Arid « |jMtfettbto IMilkei 
iu MiiicljLnd (biH ymr. Ur. WnlKin iiayi: 

**I wn Iwntnir trntfk nf tW ru«pti«lM|||l Imdib «I 
Inmi Ifaat tba Aantrallan erop ba«aiMM iMtt Mfd 
nlljRfellHnb OMbNilMriUtc>tbattli«ymji«kfn»? 
to M per tea, and Mlm thAt the Aiuttrallfti. - 

wMllMVeiMMMtoaiport. IlllBllllUioimrlytoiMtAiupt 
In^rKHI lh»ranr»«<if ewntajMrvifrytliiiitf m*m ile» 
ImimI upriii the KuffUsb and Dntrli i*r\ip«. K(Nwklii|t 
itoartlrdly. ! HhimM think thut th« pn»>|M^i-i for fairly 
pHtv** t* tin 'h"* .-.Tnl-*, ni»t) Ciiiiuiiluii nu-pbiiry 
(tacki-r-. -lii.tilii Witt -ti iti.' ni iriM t/' 

SxportH cf OaUery to Out** —Ct'iistjl JuluuUm WTito* 
rrtttii 8tH-ftii'li|. Murt li !l. iHSdi: Ttu- valu« nf ilis-lanH) 
t-\|M)rt» toCiikkA from thlw Omtrii-t l.tnl uHiiith wan IIITU 
!•>»* l|NM.*if. Thf JirtiL'k'H Hliip|M-il w»r\- |K<nknlTf«^ 
Willi IvHrv. |.>*'^*H» »<Im>1I, ntxl »ltuc ci-^ uir.^ ; nuofV vWl 
iMtnt' iiiiil tvi>r> hiiiMltt-i; nii<l iwtMMjn. Tbe ' 
wvr^' uiiidt_' to Huvutia tm tlir iM^rt of 4'i(try. 

Prqi«ct«d Railro»b in Norway — I oiibiiilt the folluu- 
iiii? iiituriiiJilMiiu wliich I tH>lir\t' will Ih' cf lii(t'n"-r to 
our iudiiufaeturt*rK, MA>H L*ittt*nt HfJii.- C'muh.iI \ h n.r 

K- Ni*l»»tn. of HtTKWn. 1 »iii|K' tlui! ..I U-.'.r -im r 

till* (■iJ(itrAi*r]i wtti lit* f^'iirv^l by (beiu. aud lauj witi 
iiiir li) .lo naythtnif In my puWMT liiitBd UlMa in nap- 
plying thf pn.w|M^ tivi< deiualMl for Md«, laCMOolbrrj^ 

i'rtrx, ruilroiul t(-»«»l», 

It Mt;»y W whII 1., Ihiit. -H* niir inrn'Tirint« uHI 

liavf toi-YMuikfU' -A it ^1 ICiJir'i'lj n^i i <t rni.ni luiiiiiiriM-- 
lur>*p», it woulil U- iHlviNJiti .■ f'l iill fw ill.' -u-iii' r-r.-lit,- 
(friMii nixty ii> itiiiHv iirtV»i «>. iIh-m' [1^,11^.^ t,"ivt' 

Th'- (i'>iir-i 'f p«tj lie work"- In'- pruiH.-'il mir xlcii 
■»joti the N prwf^K'iiiii r;s!tr";Li| -.ist- in ;iriil tti.' liii-iM 

..f ..Mttr-tfU.-iMli ]v u t-lllilic l.i.ifi' nf iiF«ii.r li.O^I.'.KW 



It! 



lit* 



\'.-:ir fi .r t III 

»-V.T. h;.- rli. |.r-(.\|-.r tll il 

w 'u-K. Ill'' ]i';iri u ill Hiilv !"■ 
;» > .- ir f' r Mir- ln-»t f"rir ^^t■ 
f-riiiiii'ri' nnii'uil.- ■I'-ir- 
,\inM" i."»>i kr..ri.T l$l.:f I'MI 
I kil ('■ HI- iilr-r it ]■ i[i>. 

A>' nnlinu' ti- iIk- f.in -'iiiu' piHli, UlUllUmDittMS 
will be o|H!iird foe UftiBc tt» Mk>w*( : 



|i!iLti. h'l 
i.ri (h. ()f>l 
ir-' itMr ill 'liiilr.) iti lhi:« 

■iti vriir>, SiitiH' i>( Ihi- ((ttv- 
I' n>liit-<- tb« i-^ttiuhiti'* to 
I u yi-ur, on iMMHiun( of fliwD* 



ThciMifthIlM^„„ ^ 1908 

ThrOANTlliMM,... , tm 
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Bvrvwk-Galivib (lb* iMwtlirni part of 

KrOd«r«n) ,.. IKU 

Hoi! 8(IImI» IWI 

Benc<^(k> liw iw; 

Ar^ndtil-AiiiM lJ*i7 

V^Tl of ttll* Mill-. _ , Ii<H 

KilfiiHiuu of 8uU>r line tu KlvtTuiu. . . . . 11107 

In itihliliun to Itie abi>S'<% (be fiill':»wiii^* pUm for 
■ •iHiMtrui-lHin have Ihhmi i>ubuiil(4>i] fnr invi->ti)fiitloii 
uttti (•iiiinhlrratiiMi by th«> (li-partiiM'nt . 

TriDik liin-K to CtiriiitifliMnil. Konicsb^rk' U*r Skul 
It'ulMTv:). Horu-fii' *rj a ik, S. II. Stt'irt'it. Jlroiitbfiui, 
(in^iife!, .Tin! Mo^J-.. I .1 , .int-> fiinikt'i-rintr IbtT't' with 
tht' Koii>Mbkl li'i t .Sn.. .IU fjortU idhI Nuinwm ; and, 
Ia»ti>. f&l'-n^loii i.i thv i^ititvu lln«b 10 Uiirviiitiin*r 
«iid SoctH'fJonl. 

Il l» miy to •>tf lltnt n lar^i* ainuudt of tbe milrond 
»a|>idiiM« will »hnrtly Im! ncfUt^l Uvre (ro my noUlilw 
tbr l)rldi:«-H «rhii*b tbe nature t*f tbr oountiy raodCRt 
fi4'i^itiiAry>. nml it would puy our mantifnctHivni fOrri' 
d«-.'tvor to ol>ti«4it wiUH* of till- p-,Hitrau't« 

AmvricAtt Ron* MMt In lfarway.'-C>'ri'ii[ NrlMitt <>r 
Bc-riTLMi, fietiilv under duU* of January iH. !**t*W, tlw fnl* 
lowiii^; truuitlatiuu of an &rti<-l« iii tlw Bvivuti Aftfii 

bua. 

^A rPOtftit nlttion uf an Amvrirau m-WMpnifv-r con- 
takitaaaiticlvon th« hiirw luoat rrwUt In tnc (Jnitrtl 
StatM- Tb» iutlel« my* that thrrv< inn UrKi- farlory 
of burw iDpnt at which lik^iitH'tur" rarely. If vvtr, calf, 
Mtbeflnu ban K'^t^it « KDAni*>t> D'^t to hvII bona raaU 
iaaay furui iti tb« Unltefl Htat»<. ll known, bow- 
mwr* tbat tbi* Dnii lia« slimtjcd laxKr qiianlitk^ nf 
bttfwtncailo Norway, whi^rv ft !■ inneb anuRtit Aftt rAH 
adfflteaRy. Tbla delirncy— ti>«av tba iMWt abotit it— itt 
tit a rnf I ivr doubtful nature: for» arcortlinf 10 ib« 
newii.|t<a)M-r rff^rrrtl ^old honn and iniiiMm OMil 
fur ui«'a( pitriKMei. Tbe meat Is cnU Md(«d. paflkad. 
ami rhm Bhfpped to Chrl»tSnnia. The tH*w(i|>api>r 
<ill«lale bare trltNl to find out tuurc about tlii» tradt'. 
W« know f<»r entalti that a larv:« Kiuuuijt uf burM* 
mmi in Imptirteil flmm Amrtica and Eoabiod. It in 
cut into pireon. salted a UttK and pai!k«a in barrr-U. 
liMlce qnaiitltl«« uf this niaat ar* nam in mhmicv far- 
torfteiL U I*) imiNMuihl« ^ bMpmi tbli Mat pnrpfirhr 
«r toMDertMin w)i*>rii.-r II tonm Iran ilcfc «r *4mm^ 
Ttieu, Alpaiik, » tUi HiMife M oat ia 



pii-^N'-K a luirr*'l rA.n 1 - Lt uri 1 1. if h i.-' " *<! 'ii < I i ;t;l, ll 
nniv a ffWi-awd r lit- tvi'. Mr irr .1 tii;;ir i.in • . .f t Uf ImmH li 
auiN -n'.if. ..^.'w.i Willi r.'-iirJ rli.— ^ ' tl.*l i^-.w!'':*/ 
ThiH (M ■■■v:(]i.-|jr|\ iiv.Tv iiriju-tili;il';i' uiflln«-t of pm 
C'-'>lriri-. TJif ti< .iij'l i.iUKral w.iy wi.ill bo t" 

fnrtjii! Lht* .tii|Mirl.i*.iiiiL -iJ ti-irr^' rufiu :, Imt it nr ili. rmt 
viirr\ till- iniitt'T fur, wi ntu'lit tu Ink-' »'iiiif ""h.T 
iiieji««m^. Tlii n- •-liMiii.l I"' u lu.ilth . .n ill. -tii' nn 

kind» of tniT.i, t.ii'l iliiv -I. .1 :.v > t»> Hi-' >"r 

w«-t;uin rriH'^til i"-ii-t:i. "tiMj» . tin >| m.r h.- 

unp<»ri4'it Id Hiitall pn^t «•*,. itn<l iit>l h *'** ibitn ont- bulf or 
oi;>' liiiirtli nf tiif ahtiuul «houii| tM* aduiUli>i|. * 

A •■»>('> cf the alH***- w«h rfftrrrcl to tlx? l^t-pariiufiit 
of Agncutlurv. The IVpiirtiht-tif nnym iu rvplv : 

" Tbe mi^t ikf hcirM-'^ is t iititli -l tbr i^aiiM' ini^|H^- 
titiu in tliiK i*<Mtntry it- th.^i <>f Mili.-r uniiu%U. If iht* 
ifx^vi rnmt'iii of NiVway I- -Nt-pH-ii'iji * f thf r lmracttT 
of ttM* liorw; iii»'at Nbippi'l Pi tl'iit i-oiiijlrv from llii»>. 
il luitfhl rv<|uin' (hat nt 'h iiirul Ih- tu i -jiiipiuiu-^i by 
a ct'rtilk'at*' of iii0|MM*ti4Ht by th<* offli*<-r» of tbi» Kovt-nt- 
Uient 111 that raw. tbrm* wcMibl bit a lYrtainly that 
llLf lutMil was tbr pmdurt nf hotHPii in irnrMl f*r)ndltl4>n 
as to hf^siJth, nnH tn.nl thr nwint wn»MMiiid attd wholir- 
ai>iii>' a'. tnij'- it wil*. Hisp.-f t.-il, " 

AmcrlckQ BoqIs aud ShR«a Jii I>«ainjirk. — I ruti>iiii'r 
th. |.r»'^«'iit tiH'tzi-iit opj-trr'Niji- f-ir iiitri'lui' 

tl'jrp into li.-itsiLurk nf Atin*riciin b.tot- and -L.tcs, a^ 
the ivn>l"ti>:> i>i KM' rt'^'l)' iii'i-ti- 3.1iorN ih iiietvMtnK 
rapidly, the iiilT' r<-ii<'t- lij pni i' witll tllMi UMIb 

Oiiwul Jultn Btolu, u( CufMtuluuEvn. 

lliriaipartgf ttMnim iaad» mvm lnfaawM ateadllyt 
•a win lia MM CiMB ti* Mlawliw flmNM : 
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Atulria^ Italy. Orrmany, and, tn a Dninll cxr^nt, 
Qraal Bntain. control thiii inarkrr ; but therv to nu 
rraaim why fiur nianufartiirm iiboiild luii t««^'un- a 
lariff* »hftrr nf thin trmir, it* their .-in- 
flntMird ni^d rlpcanrly khniHHl HoinP-'l ami hurrv)w 
fiho*>« will not M^ll her*-: the lKHni«b f«-K.l it kiri-'i-. Our 
nittnufurturrr>t ha%'i- mtuilkvl the OtTui^ii ut>hrk<-ii. ninl 
I think tb^- «ame ^tyk*** wdl llnd favor li r^'. 

B*'v»:'ral of the Uuntvb t*U<-^ nianuf.-K r urt rM Imvi^ im- 
|i»iTii-i| Au:iT;i'un UJttrf'liiiMTy. but rlu- I>(iiii»li iluryon 

>l4iK'-H lifiri^' very liirbl (it rari-n a iilunj t<> tbr 

^fj-'il i'.> . aijil i (car it wcmttd be lu iv|,-iitl:ii^' x,, ,|iiMTf HI. 
C'lir i:i.i»uf«<iurrr» rail, civ: iJ-miit, i 'i:i.t« tt- tn pris-c 

I'lMitniirk ba» a tMnpuI itini. cf .iImiiiI j^hM/Kki niN;ihj- 
taiilM. Tbe Dauaun Mliot: imuiufacturern pruduee about 

1000 iwiw of ilMwa daUisr. Tbr tmportM of fMgn 

tlon, 

M-.i.urKTijr.'m *|ii.n).1 utl.trv-- - Tin- Wf«M-l & VVtt, 
Ki iii^r-Ms M > tnrv ; Ski\ii'J jri ii v i-K SkotOj«iuiiuaMjn, 
;t.'» o.t»-rK* i'lr; K 0(^ttiuK*-'r, 44 UM4^r);ude-Hill of Cupen- 
biurrn. 

Mr Jnh.iri Ijili-l. 4 f 
Uf afrrpt au'<'ni'it*3>. 

Thr t 'uiitiitulni mifawif It V. PvariMilft ft Outt- 
l^nv. GotK-ni iii gBB, will for a aiaall fM lat* any ttrui 

lit Ih-naiiirk. 

OommarcUl Bducation ta Aatvarp — O-oUNnl 'Ir-nrml 
IJnroiii M-nttn from Antwrrp, bVitruarv y.y ihui». mi 
urtlrtf taki'n fr'rn Thf lt.>lL'iirii Tm:.'-! juui >r-«^» of 
»*vrn date, jiiviui: .-tu ^yv u'ii't 'if tli*' l.ik'li'-r ('"uiiii-Trial 
Inptltnt*- i>f that tity, wbi-^li »» Hmnuiari^e- 1 n% foliuwn : 

"TJm' (itud)-n(s arv dividcnl into two rlaiMW— thr 
*T«<i;ulur' utid tlH? 'fm'/* The fc»n»rr attrmi all 
tbr Im'turr^ with a view to t^btainini; a diploma at th«- 
end of two year-*, wt iih iH-rii'tl roust it'it' i (In- pr.-- 
wriln*.! rouna* €>f Klinlv. t'vr. -pf f.irthofw pn*pariiJK for 
the Brlifian rnE)j««l,)r mTvift-, fur w biau a third year'H 
KMinto h.tN lii-^ ri .)'li]'-il. TIh! 'fmr' Mludoai fOUaW* 
only th«> :-oijrM >. 'if l>> tiinivt whirh ho oooillfffaof Ib- 
jMirtanff r.» hi>i i iiiiiiii.tr *t'i! ra.n'f^r, 

'*Th'' iii'.fr u-rinri ih prucii -iil a*- wvW af) 1h»t>retit':it 
'i'hf tnH-'--K tiMn>* 'if (.■uiiiiii'Ti'tiil ami ruuiitlutc boiin'^ 
nrv prarlii'ril, ainl .tJI .pi» -lunt* rt^^loiy to tbf- tlittjry 
of excbaiwef< an' i ■'mtrly dr!«.»rilM'<l , 'I'hr i-orni- 
blM-indriict* of (!!'■ ' i.ni' '• ibiist be ronJui-It.-'l hy thr 
>>liMleitC libn»eif- au'l flia', in FrtMji-li, i^LTnum, 

Aud Klik'tipli, ■•*tiich l:int;u:';.'>*^ art* i-iblit'ivt'.frv. IU- 
mu!<t .il(*(> U*' rfitiip«-t"i:t lo (■v.-m-7't>iiul it'. >i'.i' ■ tfn-r 
furviicn lantfUiLi(i\ ttm ctuurr tf*?iH rally tannic Ir- m ttu' 
Hpanidk, Italian, or Itutdi. Tho Uuiulan 1 i:> 

also tBiitiht i Its iktndy I* not obUKutory, T 1 ■ 10 
riplt'>< of iMjIit; cf^ituvniy, of Irifrrnattonft! nni n fn ial 
Iav. . itiil i f .-(ifiti.jvif !> fc;l»liitliin nc*' al-o tiii*utcated. 
'i'l.'' iri'' I I i.-.-il jtlnl -Ill M :i irn I ■•' 'li' I il 1 L'I; * of fttreiKtt 
ctjiinl TH-'v art- f-'inlii-'l fn.»:ij i-iir-'fMlly roiiipiNnJ data, 
ami Ih^' n-laliM' valurof niw iiuil t-r, 11 1, fn'iii dtfTtTi tit 
wtur^cM .if supply, I? impiiml itilo .iml ti-ilfd. 

"Thr HtnUrnt iv alim rui?<H[ra^i^l to lake n t^buM^ in- 
t^rr^t in ttir |M>liti(Tal rveitts of ti:r day, mi far as thi*itr 
alTrrt i-oniai«rr<-Lal inttrmls ; anil tbr latrKt rouNulnr 
no[)orts fmru all countrirs nrp nlocird at bta dl^pONil^ ft* 

tii tt hr bnuHfif lat<*r oti nmy im loa jNwMoato alalia 

1 r>'j»>r^ upon Iheroniniifn^lftJ pim^MM of aajMOBtty 
lu wbtcb be may haitpen tn be. 

•'Another iuiportsikt feature of the Ardwert* in- 
stitute itt tbe bntowal of (ravelinir ta.'hi>lar^lii|itt on the 
luoNt dearrvin^f i(tndont)> of Uclgpnti natinnalitv. A 
Sinn of nrarlv £^.U00 |»<-r annum in drrotc-il to tbiM ob - 
jert. A Mn^limt who bait luiMutl bU final rxAiuinatmn 
with cr^tt ifl eiilttlcd t/> nffrr hlinsrlf a« a ra,nilidnti' 
forofwuf the*© »cbuUr*l»l|.i#< or bfiHnMrn,' as tbi^yan* 
eatled. If offi« bv Kmntnl, he pr(M.fHMl» ntifoml. witli 
therertaltdy uf enjuyinw'. for thrvr yearc at len^t. an 
annual Iucudk* of abu'tit CSOOi He is thti«> ndievril tif tll9 
iitH'tK^itv of ari-eplinj; tbv flrnt hituatltrn ihnt iHotTenMl 
ii» Idni aihI Ran di^vnlr tbr wluite of bk time, if iiet.>r«- 
aary, to thr »tudy of the rronnaiic- rundttiun of (Im-* 
COci'ntry in wblrb br rvsid*^ lln niiiHt |}rriodieally 
ai>n<t home a deiadad rvport ol tbe nwult of bia obivr 
V At U »us By bii prrrmM tialnlnai be !• «nablad to do 
thin efTrttttvny ; and tliese rvpurts, aftvr bohiir notfd 
by tth* ieuv«rnitt««it. ai« atllliMt by th** »tad«nta in tbv 
pniMH!ailoD of ibeir atudle^. 

"Down to Ibe end of It*!)*,*. IC Htudent* ba<l be«ik 
thiMMat abmnd; iba ooantrieH obui»eu fur rttid<>oc« 



> inNB lUk or 'das' ubmAJ, nritto Mnwnau, tlwOaiie, Japan, Oldna. lodla» 
■aat M oat ia naatt Ok■adl^&Ml ValMBiatN^ m AxibhuUw BepubUe, 



Hra/iL C^jo-.D^iii. VrMi. ri;. .a, ilr\;ro, Cub.!, I»hi|. 

ippiue Inlands. Aiifllrali.i. ami Nt w 7a .l.:i\i>\ ; iii ftw't. 
tliuHi' rounlr:i's m i^lii d- lit-L-miu iv vc. i,iii^* t . plu -r l^cr 
manufon-turt-!!. iff tin-w *iJ 'iii.|. iil>., 2: tinv.. t. in.,iU'-d 
in thi* fTWintritr* to w Im-K t ti 1 v < n-i'-i U d . :it-d are nttw 
d'liiiK' W''ll ii^ iii' T'-lmiii'- . I II I r ial a^''.-tJt5 ; 16 Af^ 
rtir.il'ii*.h'Nl III l-,i;ropt < h 1 ■, ' t 1 - , ait^* a' uii rrhimta ; 
atid 2 hair tMittTt'iI ilpi- f-tTvc. "( tin- Jih|pnt»r»*e K"V- 
vntiuelil ax 1«'liJ*lit'r^ "f 1li>- ■ i:i.iu<'ri-ial hi-ifiwew. 

"■If will now prti'-ahiy t.r. i>A.'ii -Al aT (III* rmat to 
parrtitft nf a hi>cbrr f<HitiUf^ri-i.(t titoratiun, aucb a* 
that giwa at the inntitinr nt Anlwrri>. It is rrry 
*niall, the rx|M-nM>:*i of mnlntninint; lb'* I'^tablbdiUH-nl 
lit^inif (>i>rn(* !)y tlK< HrlxiMui ^rorrmiiipnt Id part aad 
rhi' n-Mt by the Antwerp municipalitv, l*;ficb ttadiai 
pay* a fe*- of about CIO thr first year ami Ittt th» 
HfocMid. tbe total amount thn* raintHl ImIuk iplvru 
as bunorariuui lo thr prof4-HAor'> to suppU-tui'ut tlndr 
sitlaHo^. 

" Th« Kovefnmant d(>e» ii« iHut t» procura aivally 
ouiupet4Hii tmohloic aiatT, and payatoniiNba ytar to 

(«nch vhalr,*fHvlaig a (k'umoh to the profoaaon nftfr 

a errtalij number of yearr;' ^-rvi.-t- ** 

BccitUkh OrlUcijien i:>l Am*rii:ikii L.itiiiH«t] Cake - n^id 
Fli'liiiniT. nf Kdiril.'irvh. utidcr data of Murrh 2ii, LMW 
w riti'^ ; Siiii-i* .1 11: 1 1.1 rv I, ' I iiT*- haM- lK-<*n ini|MiTtr«l 

fnm. th. t riiird .Stnl. ■< to ItiM mark, t .'•HHHt batfR *4 
vi'l'iui s'T'd lat-.vl aii'lhiHHj liin:s<.f c. pi ti -ii ti«'i'»l t-iike. 
\Vlii|i' iJir Mali'M nf 'itir rntluti sri-.! pn-illi.^t). ti> r.- I.nv. 
I»i'i'n[ni' ini)Mirt.j]it and ari-'liu-ri'^vint: ttn' lni>-t>.Hl t ik- 
imikrjri-'d nhiio'l wh-UU Kiiv»iari. I haV*' Jtskinl 
fttfuilctrs III tli.-.> .jrti -U'^. why Ain.-riiMn liiive^-d cakt- 
baa n t yt-r .-niii|«'t>w' t-m-r. s-fnliy witli the KuMtiaii 
prodmd. Tbe aJi-wer uitduroily ifiven is llmr t»-;» 
ri:ii< ll of the oil \i taken frum (lie Ami-riran lin^trd 
i'.%kt- in tbe yrwirmi uf rruiibinK; in othi-r «nril>^. :i< 
un>" t-tuumiNiion uirrrlmnt puts it, "thr lif< m . rush. 4) 
out of the rakr." It is tbr romiiKm oi.iiui in hi r. 1 htl 
if till' Aineriean proiliirrnt nf lin»f»-*.t 'i I ul i ■ . 
up^ thr rrisMhtUi; inM<"hini'«, rtun|M<Titit»n wtth Hu^Kia 
for I h.-^ tr.idi' UI liTis.-*',! cukf woidd not iii-^rly as 
diftlriill ii« It ti' pr.'M'tit 1 am MMuply offrrinic tll« 
Sixittlidt dealers' view of tile i*ub>ei!t OH a feuggntiou, 
which may or omy not bo new or pracf icablr. 

Hlndmacaa lo British and AmaricBa Trada ta Otilaa — 

ConNul Fowlrr mMulu fiMin Chrf<Ki, un^lrr dMe fd Frh 
niary il, IMtMl. a in w«pii|»«'r ronlairpitif the meiiiomti 
dum of thn itrlttfch China AM4MHatl<ii( ami uii atM'nunt 
of thr imH-t^hii^ of tht> Ainertran AHMK'{iilit>ii at its 
first uii:N'tlnt£. Thf Hrlttxh niennirnnduui, it if< htattxl. 
wax drawn up hy the ronindttiH- in ilrrrn-ii.'r to a ».a(t- 
ICe^lInn hy Lord CharteH Bi're«<fnrvl Ihiif ih- .^MX-iatioii 
would »trenv,*lhrfi Ukt work l>y nn ularinL* u .'-t.itriuriit 
of its vieWN tit^tn tlw prwriil p*itniil n -n in Cldna as 
afTerlinK' lnM■^^i■ltlH o| rrud-* ami c i;i>' i; iTn-. Thi* nirm- 
oraJiduui f«*i_n:!-« hy til 1 rj 1 ni I in;: Mi sl-iiA pr.iv^r. -n m.-vb- 
in the drveiopim-n; uf tnriifCii Irud*- with fhinu to 
thn'n naatn nvi«in», luimrlv : ill TIk> etirin mI n. »• 
4>f »;mMl faith nit thr {M«rt «>f Cblaa In tti»< iiiiit r<r 
treaty ohM^'A.tionN : <9( thr ali*i»?H'i' nf «i«-< 'in1\ for 1 br 
InvOfltni.'lit <i-f fori-ii;:i ra[>itid 1 ti <.'li m 11 a'n « [i-n- oiii- 
*ide of tl:f rn^Ty fK.rr- ; til; Uih -rn- nd apa'hs and 
V(3i^f ..r t. •rvwU'*l;fi» u hi' b li.tH in Ho-pa-'S iitn-n di-*- 
p . .(d -> _;*ri)it(:: <-'htn»'*e afTiiir>. Am ai) illu^lrrilion 
«,r ll- .1. H. of phhI faith nil till' part of lUr Cliini-*r 
iro\i r4(MiMfit, tbr fadurr of 1r;nit«il im"* •'V(-t»-m i» 
eil«H|. Ho |.»inr HH I pr...%i-)i'n ^^a^ mad.' iu Ihr 
Tleiitfiin treaty Ibar the puyim-ut of un « \tra h.df 
<luty. tranHil puj--m-s •• idd l»- 4jLdaii>i-if tiiui. r uhi b 
im|x>rl5 and "-\[iort-< {-i.iilil t.i' (ran»pnrtt^ll tn Jiml rr.'in 
the interior t-i.-mpt from aM furtlnT in^ari.l * h.ir-u» - 
what^'vcr. Thr iinTiitinrdiiut sayM that tlit>f pnsi 

Ir^' • . T, |::dv.•r^.U[^ U'lmri'd Htld rXlRr <»uU ill n tnit-, 

(ll ,L.|. ; , t hrii.il tas--» h vi. d by liM-al offtrial- on lU,- 
K^io,j» thr.aijchuiit Eh.' tinpirr eaiiAln^ u prartli.-.^! 
hionfifticp of trail** In many dirt'i tlono 

Fr^inceaivil GeriiiAnv. It in (Hiknte^l Mit, have ni Into 
Ihn*u nkor«' h(i(*''^"K>fisl \u rnf<srt (iiL' Ihrir trtaty riulst*-. 
The BrIriflb Chitia A— .-i.^dvh rl inks that (h.-.nlv 
way to ulilaiti Kit ihrmMlon i- In dt-aJ -.1 It I: iiliii'<" n h -rr 
they *>r<'iir and fare I'rkin -.liili tin' frtft oj ^.■rn'vai'4-f> 
aln-ady n-^lrf^-"-!! SpiMkin^ of on.* of tht imi''t ri'i-t-ni 
^ml;■(■^'i"tl■^— tho ri*'lil to iiiivi;<;itr liil.iml ttJitt-r* III 
China— the iiiumnraiidiiin poiiitn niit thiu Ilu- (w'r- 
mission is ntterty tut ili-. ^n h liu* .!> librrty of n-**!!' nri- 
for pur|MN<rs of tradi- i'- wit lib. ). I. rscrpr at the tr» jiI y 
p*tr*n. It IN cdirimu. wiy* the iiK'ntominlum. that lor 
tht-^ 1-r lit i tsnn of m<*rrhaiidim> tranMtH>rt«tl by fnr»'n:n 
crafr und^T fnridirn i^Mitntl. there iuu»-t 1m* r-iabb-Iird 
iilH-niitttry ••tath'ikH and di-|>oiH where fnrei^nerx or 
rhr^ir A«r**MtM can renlde, for the manatfeineiit of tbr 
fralTio and for I be Ktoni^re and delivery of goods. 
Utbtf mtrictiuua mi tbe ouuManlou likrwatw lUuit ila 



Iirnac to Ai»ta5cv Shbrts or OoBauiiui 



^tiaa nanaa at Am 



Ffa. 9«fl. Apr*! IO.-*ntMitln» Tsrtff ( 

fnilt t'i.lb-<l.StAb« l^lllnUritic'r Uuwh** I 

i rll .'f •'■ »'f-UI N»Y(«lttrm 

U^Mnl I'lkr •tifr».r'J ■ / I'^HWr; 6<.('iil«i. 
tiu. a»7, April I I. i^-mut.}'* Win. »t*i *tmf TWir In \m* - 

Itihi Natl 1 mti> III J»p»3 ■ 111 K'nlpii Cutiiintv I'^^firr 

Tmb> i>..1ji|«iii m^^um n HjrU -•h.i^lUli MAfUt tttr mtm*, 
3SK. ApftI la.-VteW'irM^Caate'nadrtollHI IfialgnUlKi 

fn.f. i^mm amli I|]M-"AMIM Bom mmtkuSm- 

4..iit-e Ml MwOiaab Jua-MMaMaaaHBC^-4itiMii 

T<-^-|ikiiK Hi iII m r iaaa nln a «f Wttt la AlgHla 
N». 39». April 13. Mim^ fai !«hi.iU34j:-*Hhi<lrtt>rr« to tdltall 

41^ Am^rVAH Tntb' Ili 1 Tiln* - llTUtmllr ftrU^ tn It- 

*11itn -if Ki»«M *> l"*^* Ktlill'ttiitK --KWlrtraJ li. ItrqaMh 

400. April 14. IbiMMii IViriMmi TtmI' In ]>fM. 
\n. 401. April IS. •Pk<ii«<rv*l RH»n*»b In N'TK^y *AHeifaini 

lUt*- aixl Himjm III 0>««afft« *t(A*iaii liWkarrj In 7ip*n •i .Himi^r. 

VUt WmmUan lu Autwrf^lViitncer iKir* M LMiKtiCa Mf^w-r Ki^ 

ft* ObaI im anall-Ucfiaaay^ KkfwH lu ibc Btlkaa HatoMila. 

l«1ikiaaNfvlakl*)«lll W pabHM la ihr Hrnir. 
ftjnmrr. Isfc'ri mrA pvubv caa iMita iter aairf 

H><^tf%i iMf mppiKMSiim <e Itwar* »if K'#rlC« r**MO«*^. DrpVtDKIIt of 
HUu Wwihitvltin, l>. ('., ml wv wita^«t lii.un^tiAk »\i\fyMhm Ucftilv Ibc 

«ll|>|rff l» f\ltWI#t«l. 



Dr. liautachanko, a Russian pb>*sieiaD. has autiouun*«l 
that he ha«> dlftrovrrril a iiiirrotN* iwllH^.'rtiic tu rata. 
Au ppldeiuU* havlim brnkm not aimtfiir rats kapt f<ir 
eXperUnenial pur|M.*>»^ In the trovrrninout agrlcnHural 
laooratury, bacilli wen* l»olaieil from tbv Hv«*r and 
■plaea of tbe afr«olMl aaiHMdB, and tb«y provfd Tfry 
fklallaiAlaaiidaiiaa. FarUwr daralopaiaBta wItt ba 
MudlDrvftbialaiart. 
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THE FUAM iKKAM .sKPAKATtHt. 

TlIK (•n'nni M>|iiiral(ir wliioli wi* rrpri'^Hjt lifn^wflh 
fixMU Im Nutiirv lb the iiivt'UtUui of lltrrr it. Daftclkiiig, 
ut HauuviiT. 

Tb*" itiotivf pi>niT ii<Tf«iftry lu rt'Vtilve lln* rvprp^ocle 
eoiitAjikirifr th« niltk u* Ua VrrAiUfil !• iihtniiitHl by 
tu«NiiiH of n cr«iik which. thn>iifch a ic<>artnir. r(»volv<'K a 
lly wlm*t Uktil itctH by a ccml U(kmi the tiillk rt-ot'ptacle. 
An tbU Diril IK 4'it|kahh( of umlorpitui; I'loti^ratiuiis thut 
would priivtf trouhleHiime. it m uiA<ti> to \ta*» arnnnil a 
p<ill«)r uwjuuLtMl u|KHi a nmnll cnrriiitn' which n eiitint^r- 
poiM* kiAA a ron»tunt t«tn()«nrr to pull barkwanl. iiiitl 
whh'h forms a very ftlioi*!* 'f>^tn'trh«*r that o]H'rnti*ii 
prrfwtly. 

Tlu* M'[Mi.rAtnr rvrnIr«>«E ii|ioii n flx«'<l pivot that th>eit 
not DfN'il til h«* Ah*>(ihlti*)y Vf'rtir-Al. ami m» tlir nppnni- 
tiiH iiiAV ii»!>ralle<i iipiin n Hour that Ik not porfivtly 
level. Thi5pir4it i» iHuiiral. aiitl upon II i* plareil a 
Wirt of rloii4;at«>il Mleow tluit I'ArrieM nt EU luwrr part 
th4> piiltf>yN or«>r whirh pa^**^ ih* driviinf cnrd. Thi» 
Riiinmlt o'r th«* utt^ve i» cIum*!! hy a »-hort pin which. 
tliroii;;li a liail. 1ii*ar« ii|Kin Ihr lop <»f the pivot. The 
bixly of th*^ »i'iinrut<»r in (iniviilril with u nri'e^tK in tlm 
cf>i(ti>r ifilo whli-h tile ttlefV** enter* luu) fltM tiifhtiy. 
owtni; lu (he L>oiiHral fnria of the two »«r(ac»^. L*|m)|i 
caMltuj; n tlliinnt at tlu> htfiire, it will lie Mfeii lluil the 
jippnratiiF> i<t provulfd mtfritally with a M*rivN of in 
cilii^ libks furuiiiiK trunratcNl eiiue-< aiitl prenentlni; 
iindu]aci<»u<* that k«-^>p iht*iu at a t'rrlAiu dittanct* 
a[Mirt. Into til*' A^lUiCi' hetwoen two roiiciifiioiiti iion*^ 
A certain <p>Hiitity of uillk ran entt-r : and It it> her*> 
eH|nH.'tAlly that (lir vparalion tAki*» plar«*, the rrream 
lluwiui: toward the ernter, whiU the milk llowii toward 
ih* iiidr« of the rervpliwl**. 

Ill orxler to uiM*ratr, ttwi tM*t;iiM, then, Uy flllin;; the 
up[>er mervuir with unlk. and in i>i|euUtintf thtt flow 
Uiot in to take place into the cvutrnl rec^ of tlw* 
wiwmtor. The luilk ettcapeii Iherefrum thruuch four 




THK KHAM rUKAM SKl'AKATOB. 



a|>ertiirefl (but two of wh^h arv Hliown In the lh:dne). 
|ia9M*:i into a eylindrit-Al chiunber oi»ne«'ntrM! with the 
c»*ntral r^i-t"^. and mali**** Itm 4*xit thnHiiflt the i^uialt in- 
clined tuljtft that arn ••hourn in th«* rijrnre. At ilii^ uio- 
inmt, it lit pmif'cletl hy eridrifu^.'al Torre nKnin«l tlie 
nideii of thi4 dVAUier anil Mowm iH-twi^'n the iikcliripd 
dlttk^ 

All impertion of the ficiire will iihaw two »mall 
tnlH^ jtititated alon;; the waIIh of the rrejuiMtr ami tie 
hoeiHlliit: iHj AH todfliniieh at th*< iHtltoiii td the ct'n- 
Iral reciess. The njilk. fri'vil fmin crejiin, at the lop *tt 
the rr»rrv4>lr. take« pre^lM<lv thix piMirMT in order to 
re*rh the tMitn»ni of the ffxed n^cptarUi that snr- 
njunda Che cr»'ain('r. wlien«*** it (lowt thrtm^h the lowest 
nwk t*eeti lo the ri:;ht. A« for th« en-niii. that etdlectH 
amitnd thr centfikl rylindrr and tinally etteaprit ihrcMiirh 
the »|M'ftim» fomn-ii in the Clever of the H'|Mimtiir, It 
1h (hiia iMito*|h|e fur il to acruiiHihiEe in the iip|»er itarl 
<»f the juicket and flow thn>uf;h the corre«[Kindin(; 

We tuay add In ooncluidon that rlie trnneM*'d coniffl 
lhat aj>sure the oreaiuint; are inade of aluuiintini — a 
in«-tal to whirh tin* cri>aai diMtn lud ndhcn% but rathi^r 
flidw uvi'r with the ere<ate^t eaw. 



Th» JapABM* torpedo btkiitx hare rwirwl nnnieN 
mlirelyout of kfepinir with Iheir iiMHli-rn xtyleand 
ihntmctive pur^w»r-.*. Tln-w nanieH nrv very poHU'al 
■ihI pictnreMrpie. ami beKtni; to the voeAlmlAr>' of purv 
old Japaiie>«* wnnlM whieh are rnpiilly [Mi^ihinic nnr of 
miiiHKHt UM*. TIk* follottlnir are example-: "l>rn- 
irt»n FIv." "Full M^ton." " M<»i>ii in rimidv"' " Si*« 
lieaeh." "IVKitt." *" f.l^hininir." " Thiinder." " l>awn 
of IhiV," "MMuHterinir <'I-Mid-." " haybrvak." *' Rl|jpl«**." 
" Evrtiinff Mi^t," " l>rAit«»n'N l^uifi." *" FalH-iin." " hlna- 
ph?,*' " White Kn|wl rrune." "Whiir Hawk." 
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AKU TUB 

LIQUEFACTION OF GASES. 

By Prot. T. O'CONOR SLOANE. 

au uai^ Am. t\,nt4%tntn\j mtittt iUtutr'iHitnM^ triih piwtrtlU 
W ttordcluir. /VI' r. LUUUtei. ft^uut <Mm1 mnUr. 

Prici $2.50. 

Im offntBA itilp tnnk *** 'I" pu'^l^. t'*' poWWicn r«ci thM. a>il to 0*4 
•inty WIT* on IA» mitit>ei. Hiry an- teliiinc I" tiwynrdint Utk» tekn- 
Ufc rtlutatbin M %tt» p««i|ilr. Tbe wrM u Ivv^ ^ ^nt^ In nalu* 
Ml acioarr, m*l tlutv lU f«r1b«t diTiliiplucnto nulAh^ wllk tht fftmlhke 
f>xr«(itliHi *4 Ktfftm-ltjr, hm udLnl Mica «t>W»i»fv«l %ttrmtnm m IJ^oU 
Air. 

'\%m imik niiiUuM 1^ fuU UMury o( Uh> Hllk>^t |l ctv** Uk i«Uiv hU- 
tary uf thr lh4U»4»cU«n of gnmm, f rum Ihr rarllnt tlau* W> Uh- ivfwnil, simI 
ftlaa ranUkui ■ uiNtipcka uf ill tbr «lprr1mrnl« that li«ii>firMM| tlw 
womlcr of Millr»nf« iB tnwt Uir aotuutj. It •iku'W* Uxa li<jiiU lir. KLt 
«vu?T. 1» <>ifrW«l huiMlmU <rf mntm Mil l« hawtb<l In npra iNirkrW ; aApi 
tkr PimatlMi uf tnml mm hOb^- nfbrluK llguM «lr llr«iff> bnllv- 
l^uM air Ib watrr Tin mm^ limtw ctsM-lwlM raltev nuhftr brtUir- 
Ikn»mi(]lft|| cfcoil -4 ««|iu# A mtntilrr lu*!*- ^ tr^am wliUky-A*pi*w* 
IrirW- Mmrmrj fr«wti - Krii«pfi mmmrj laminrr- liquM alf iMWl 
tk« lAyihl rir na Im*i» •>/ w «xpl<wtM' |luraM« • b^titr ItchtrarUM la 
Ifatohl air thimliii; »U^ t pm la llqaM air CafWll <llllXltl^ w)n«ll«f<l AU 
mntpbrrtr ktr M«Kn<t«na ot uxf 

II wll» what may lir rk|»vlM fruRi llquM Air ha thr anir raturr. It in*«> 
the bUtitry nik1 ht«^r«fiif of llf aab)««t ftnm nirlbwt UntM, 

Thkt ta t*«« utO| a «ufk »r vkliUAc iDCmst Mtl auOtotHy. tall ta inUt^ 
wA t*>* ikf ci'wral nw^r, hrtiicwrlltnt laa p»|iBto vlylr. asil wilt tir i^lljr 
aDlrrMnMl li} 'wniinf. fV Smd /ur/tlll Ttli4l «tf Om»I«i|U. 



Scientific American Supplemem. 



PUSLISHID WEEKLY. 

Term* ot Subscription, a Year. 

Brnt by umll. pn«uut« |ire|Wi<l. to Knht-rlljm « ^ 
part of till? Ututttl Htitt4?fe ur CuiuuUi. tUx tiijSmn i 
yvat. feut. prvjuiM, to uiv forritni mMiiitn'. 

All thr luat'k uumbfR ot Trb Hl i'i-lrmkut, fruu i|„ 
eoiuuH'iHViiii'iit. January t, INTG, can lie h&d. frut, 
10 cMiU meiu 

AIUIifWk rolummerf Thk 8L-pPLRHKSTruiiio 
wi» \» i<ii|i|>ii«>i. Twu TriliinK-o amml rtui; 
Prii-r <>( nirli voliiiiir. $2.30 xlitvlltH] III {«(«*. ur 
liouu<l In "tiff rtivew, 

CouBisKP Katkr— One CTjpy of 8<-iK:mric Ann 

CAN nn<l OIM' l-opy of BclKNTIKK. AMKRICAX S< ITU. 

MKsrr. cMie y<«r, |>o«t|iHl<l. 17.00. 

A iilMtnl ilunniiit lo liooluM-ilcrt, utm »gtBt», lai 
cauvaHoen.. 

Mt'M!< A- CO.. I>itll>k«n. Ml Mrmmttnj, XraYwk 



rXOW KKA1)'\'. 



Spirit ^ Slate ^ Writing 

and KINDRED PHENOMENA 



153 PifN. 



By W. E. ROBINSON. 

•• riafl of r\y»ttry." 

66 lllattraUMt. 



Price $1.00 PoitpM. 




Tlir aalliiir b a ««M kaoWB aulkorilr 
na mmnr art. «lUi nbtrh ^ haa Iwn 
kkritlMvil fiir Ihr paal twiil7-0«v jvw*. 
Kfittu rlUfcllMMji ki* lia» limi w^iiabMiMit 
111 tM^mg H*<wtiipnt pf*aUill|tllati'vr». 
(m<1i al hdine awl attewLaiMl he tit* 
. , lw*n ah** 6ofatS*T manj raliliW <— f ratu 

I r ff*'*" Ufcm. Many ttf hU Mrtm bavr 

B (H-m stilling br A u r a n amjmnn. 

nunii jtara «aa ikr rteX lua«l 
I . iiiaa til ilir lato AksaftJar Itwnnaan, 

" ■ aailwaaalwi VMrla*r«l «Mb Kvllar. l|r 

[/ I 1^* ««f|.Miul ci|K«««l uT "Bbrit 

l\''laCl A**-" "A*!"'*.' "n«it <rf Svfal," aaa 

n ■nM£^ ktmlrr*! not>-iit<'» II* ha* miW K a 

p^Hw'" ^ Mwij „r hf rirrutw u> w^im uiwir 
J ^^^ririt^"! «Mh 1*^ irv^thiMW f niplntMl lijr ntndlmM 
-ygif/f^^^^ lo iliiiw thtir virno*. antl ■*» itik ar- 

~ msM tlw work U uf •lan^anl Tslur. la 

aiUllioii t» ibr i^a|ilm im alalr ailliBt!, mOml fraillnic, iv.. ■ <lil9«rr m 
" HlMclUofiMif '|>irk* " kaa aim tavn aililnt 

ty .Sftui f'tt tUuftfttd rirntUu atut /hU r4ir>fi nf cMttfttt*. 

THE SCIENTIFIC AMERICAN 

CYCLOPEDIA of RECEIPTS, NOTES and QUERIES 

CDITCP BV ALBERT A. HOPKINS. 
IS.ftOO lUccl^l. TQ8 PafU. 

Price, SS la <loth: $6 in th««p i )6»S0 lo luU morocco: PotfpAJd 




Ttii* «|>tMi.|l.| m 
r^n-riil rt>ni|>ll*ll>>(i>^ IIii>m>-*i hi 

tlli ItcvtlX* Nil. I Mfl.ltr-. rit<ri 
I lie S> ti— Nli>1 !■ 
^Ii'. M* |lul>lt>h.Nt III 

f (>> %rmr* . ■•«ill>«r Willi ■iNiijr lal- 

0«rr I «* r I * r Ibasaaad 

^IitImI mw||i|a nr*- lit*r*-i«4aM(»>t 
fcp»r)f fi^r) lifNiii'^ ..f ltd- ii*rl«l 
•M« ■■rtiiic r<>|>rT>i-til*il. It !■ far 

tlM<«l>iat n«l|«l<lt^MC* t'^aMtif 

kiod piBctU tM-lura Ilia 

r*lbllr_ 

Tl>r viirk aiajr rv«mr4»*l a* 

ii.r' |ir<.lBit of aiMili** Niiii tmtr 
■ liw i-ii»fH-»-'r i-r ai»t"i •■i.«««i- 
Mi» atid WMrl«r« iii all t«ri- M III* 
NiirM . t^ tit txfiutf loll tfiiMt itf^i^ 
'•I lilt) t>ifW«i «aJ««. arrsttfiMl anil 
mlt4Hi«Mt Ml «w<ttr|*i' fnrni, iVAtvn 
iisit for rwatlf iim- 

.%1nii>«i rvMT tnqniry tkAl nut 
UiMtirlil of. r<-i«i(MH ■ foriiitilr 

' »itl lt(«p »«• fi.iiml all' 

I - *(• Willi «r» In •i<MT* iif Ui- 
r* iifii^it )>■ llii- aMtii«tiMluretir 
la uf mtmt uM»H\»uk aiuaiM 



A COMPLETE 

Electrical Library 

■ v PRor T. O'CONOR SLOANE. 
Comprising five books, as follows: 

Artlltm#-lir*r»:irMrlHlr, l!l)t|»atCM . t1.0f> 

•Cl«TlrlrT»i .ffahlnK. 1 IO i»acp« I .IH> 

>t«w m Hcrome m %iire«-aarill El«rlrlelatt. IHD pp, l.(H> 
liuintfard ■■:i«-rirlral Dlriloitary« A92 p«CM .. ...... t.OO 

Kl^irlrlir mianpllile^. I p«s4*B . . I.SO 



II* lit • IK-ll t 'I t'.- 
Afr- ut th.* a|-'>i«l t>-.1i|twf 



III.- i-ii ■■.t,,.t [.f 

(If.,*. .1 Kl»*.* 4a4lar>. ^ ■•• .•■l«-»i"r m..- .- «mJ.-i^ 

ir-"-"! f'* full ...•'•>«"■ "f *-a. i. -.r th.. r. ..M. 

rni«rt>rnc "f IK ita«i|a, .■•mlalnanf rofarwMw l« 
«i(rka --f ft .^•»ntin<' aiiil lM*>ttf*l ffharmior. «>ll f aMU fra^t In anr 

MiNl'co'.r Publishers, 361 Broadwav, N. Y. 



TABI.E OF CONTENT'S. 

I. l'oMHKIirR-Tra*»Ma«vMit''(ia 'rum ITitll^ MaaaaOiMala ■ 

II. l»AlUYlNt;. -Tbii Krmikrrc«ai M[MraW« -1 innalraUM | 

III Kl-IPrTBinTr .-Wirrt^aa Tt4»grai*».-< IHaa ir all nM 

ir, nKK AHT!l-TheHqo*dl» Art. 

V. Mlim>HV.-ira»««r»Kr of PaMMFlTiMft t^mn Ctoana-lifk 
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iiiiw mpviM «c« tUMfaMarad in 0pam for itm tvwm 









Kntflnt^rlaa Niilaa 

M*M-witait).*.M %'<«aa 



VIII. nirfill^. U«al4 Air anfl tla nnTiniana.-fly P»at W.C 
fM-Nlf** -ViIlnairallMU I 

tX. MTKAMI KNIJIKKKBINO. BbflM* of t be •t4«M«lp " ma 

Ilia" i illiiatraihiirt. , I 

Ta« l<>«ical Arraaaaioanc u( iba Motif* Power of WinA«».- 
Hjr l*li»Hi>R W Mbj vikb. » I 

X. TBCUNoUHiV--AtooM l^amtry Blaaa ......... 



SPECIAL NAVAL SUPPLEMENT No. IIH 

eiMilalua a kartcdral rr«V« nt Uh- nmlMn t'w4(«l Htalm wtj. IW ttmi- 
nitliNi iif ibf TMtiKia hBTiiM uf aar mad* ai>4 nfarljr oor kaialM liam 
%itmm, tnrliidinc <Malla of nHWlfiRtk* uf aorb taaiia IMl fowf ta 
iMbrr laiMlratfaHi A may of l"*!* i«lB4r<l ka tvp na«* amsvaan i 

lYtrr. » mu. HJuule ri*|ilf>a arnl by mUl In l alktl ftatM, I'^aaaii n 
xtni. Ktrnftfa nmtrlra, H orlilfi ratta. 

nt'KM A CO.. SCI ■roatfwar, Hew T««t. 



THE aCICNTIPIO AMCmCAN 

Army and Coast Dafanco Supplement 

n ir**|a "'f r»tna Hint (nin f^rrimf^* fi>r Army aiiri \m'i «»#arl' •* 
llfl«iiiv. Ilic*i*diiix i1I.N|>t><'att'x "TH'^rtA-t* rnp't wiu r-i* - 

fUH* in"M*r» *«'■ •llh aiNt-ial nir*M*t>.'r i.. ltnnf (im.lrif-ti »■ K 

inaaj(*4 : rmttgr llii'li-r*. i>>r)*Hl ■ulmikniK- nitoi* UmI a/u"**-** a ' 



Frire bj ■•II, lU e«Ma 1 1« forrin eMBirIca* 34 w aii. 

MI NX * txx. I'ublUbm. an BriMdatf . Kaa T<«- 



KFE BUILDING EDITION 

or TUE 

SCIENTIFIC AMERICAN. 

T\ur^ who contvoiplAte lMiiMli>4$ oliooM ao< lail >• 
aubwribr. 

ONLY 82.60 A YEAR. 

Semi-nnniml Itoiind voltirnoK $2.00 i^cIk f**^f 
liouii4t voliiUH*)* $M..Vi ••urit, iifviMil*! I>y iimiL 

Knrti tiUtnl'iT foiiiuitiD fli*i-utiiHi> ntnt |)*fcIW « ' 
vnhirty uf couiitr}- litMiH^ : nUo ii h«iuL*uiM 

SINGLE COPIES, - - - - 2b CENTS t^**- 
MUNN A CO.,3ai aroadwajr, ttaiv tork 



ATE NTS! 



MRttHP MI-SIN A ITI . In «iiiltactfc»aeMkl>"'2jJ|S 
lion "f thm XIIVTIfK Aa»air*%. f<r«tlt»»' *• ,^|» 
||n|>^'v••^>HU«. and l^^ art n» iHioll^ m raw" 

?«ltl'««. a»ia^ 

or aiiiri^ th»y ha»r fia4 "tvr »ttf ■ 

- ■ - - - - - fl^t.„\ l< 



4Wv>«i* nnitlli* iirx-wt*!'!' 

Atait* ■^aiiM'la I i-r-iini * ■inmnr* r» i 

ll>« wraaaralKMi •■( ' «n>«'« i ..(.rnf f.ir 11-. *• 
Aa«ilaiiin«>tii«. «n>l ll'|H-r^a mi liifrliirTnii-til* "f I' 
~ «al«<4 til ibtai U (t«t>r aitli a^fvlalAW and priMiiplii 
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THK ICE-BRBAKIN4I STKAMBR "ERMAK.** 

It will ho rprnfrnb^riKl thnt thp» xhip in 30.^ f«*nt tonne. 
71 fent wl4i<*. mmI 43 fn't A Inclit*^ ilveii. Tkk* four 
«erewii by whkli hUv U prupelliMl art* bUuwii iu the m- 
f^raviui; of ttui tnix)*!. 

The |»c*rn liar 8tiA(M» of thv Tf*^w\ iiiftv a)»n ^wiratht^r^l 
froui thin iUuvt nil lull. Dutii tuk«*ii on xh^ |iru(rao[<M) two 
(iap* triftU of tliituhiii luiri* bifn worki'il cmt. Thirk 
«««th<>r pr«>vprit«^l tfi^ m'i':tinii pnht (ki th^ in«*Af<iirtf<l 
■llifi fruui bvittff Ht^ii, ufiil hpt^t^l WHH, tht-rc>rore, tt&keii 
bv lu«r- Tlif rmtiltii of till* trinU. imliMHl, ori- Noiittiwhat 
illoieult to rr^jric^ll*!, juiit It woiiM nnC, t)i^»>fnr<>. kxt 
wlw, or perhaps fair to tbe builtWrv. to put Xlusm ou 



r*Wf>rfl, Tb»* pruci.-til r»-iilt wln.-h h.-i- Um-h Hrrt\.il ir. 
tiMliia to twthiit tliC!«|»rfMi wiili K,tj«»i h'fr"** iK»wt*r >»a-» 
nmr\y 1.1'. knots. Tht* mimn^iI with tin* thn^f itft«*r «n. 
ipinfti worklrii; ahiwl wak altotit knotH, mit) The> 
f«f»««t>i| with altlhe iMi|^ii4'H mtiuhii:ali*^il watnlHint Ifit^ 
kiiotn. thr pnwi-r ill rni*h niM* lM>inff at thr iiiiixininiii. 
Thn hi|ch<*Hr liiilirAr^il |M»w4>r i)«>vf»ln|HM| wa« lii.iMt, aimI 
this, wt* tiiMltfrhtninl. oom'viH^do with tht? h|»**ih1 of 1*1' i 
knul*. With thr tiirr4t after rtiR'iiM*^ wording nht^jul 
An<l th4* forwAnl «irifftnn workintr iiAtcrn th<> |towor w:ui 
ll.*^*iO, of which tht* forwanl eiitcuiu watt D«Ter ilt*%'c>l- 
upintc tiiun* (hnii 'iM^V). 

Whnt \* far laori* tn thi^ pnrpmm in that th** xhip hax 
iDailf h«*r Hrfit voy«f^» \mMt mcw»*1ii\\y. Adinlrul 



^1 (kanifr tXrm toft thtf Irw In thr Haltto. It waa flrlft 
ivi; ApfMirfiitly ahout •% f«s>t thii-k. nuti, jufli^hiK by thr 
r*>iK>rt of Mr (iiiMon. of N>Mrrjt»th>. who luvmiiikAniml 
A«itriir»l MMknro/T on bin vuyn^rf. (h«*re ite<t>iuH U* hav« 
h«:^n not tht* uliirhte^C iimU'uliy in i^ttiiiu thr " Kr* 
mak" through this* otMtriirtinii, an nhv* w«nt conipara- 
tlv**ly *>Ai(ily Ht *J kiior*>. th»*fni;liH'H workiiit; slowly. 
U*rv pinitr into III** ic4! (hi* vt^M*! hatl l»t*t*ii tlowtnl 
th>wn to U> kiM>H. Ml Ju* to r4>Mtrvr) thr [)ow<>rs uf tho 
rntfliMt r(»oiii htaff for Mii» hiir*l<>r work which wait to 
cuint'. 

TIh' wnr»t pif<-4* of In* whirh waa rnroDnt^-ml wiw 
itttiiiiAtrtl nt ^i^ fiM>t thirk. anil iho fhip wt»iit uMU^ly 
thmtiKh thU (ornii>l.thlo obotruotlon bvfurv »h« waa 




MUOKL OP THE "KRMAK.** 






LAUNCH ^^y THK " EKMAK." 



STKH.«! OK THK " KRMAK." SnOWI.\<J TUB THREK HCKKWtL 




THK H-K-UKKAKl.NM 8TK.VSIKR ••KKMAK" IS Ol'ERATlO.N. 



Google 



19520 



SCIENTiFIC AMEKlCAN SUPrLEMENT, No. 1^18. 



May 6, \m. 



bRMKht Hp bv U. Amimt* miMiMmaMiiU v«m tekMl 
mUtrm* pnaMl*!*. And lh« rpiMirt nmdn tfaM tlw fl«lil 
Imwm IV iwt Id ihid^nnui. thrtHufc oo Um top mtn • 
n>Hk th4>rik tt'M iiTP bpinv rm* Biild AuiQaolkifc to II 
fM't. i<»fAr ii» it rvMiUl liA uiKMiirpt), but miky Imvh bem 

di»taii4*(* Im<Iow tike h<rttu«ii of tJiv fleUl It wn* i»v1dftnt 
itiAl « lartff iiiAMi ul| let* had tttmi wai^lmt otT a ixliotil 
fklaceaiHl luid fruZMi oii to IIm* flrld. 

TIm irtkrkt livid ivK that lUry liiid iimoli of wam aptMi- 
routly 4 ffwt thick, with nmm- i.r< "^li- r^-p -i.' ii 'ih** 
mow M»«>mii tn Ihi4 ffrp>Jit«*«t i.i.p. iiLiut ui t'S ihi- \- *- 

tM'fii Ult t't]M'rt Mr liiiNton ri'|H>riK ttutt I'J iui>)l'i'x 
iif Htiiiu i* :i MTtmi- hn|>v<lhtt>'ur. iitiil iiH'hi>> .iliim^t 
bl'u ks h>-r; tliisin, t»r »_inir>t'. on tin- lop of tliick rl«'l.l 



trill h.T wa.H 



I -[it 111 II 
•.I..- 



•ill.' 



: rati 
M.trli rl,^ -hi,, 



..i.nl 

1,11... ' 
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■. ■■^..V. at .HIV 
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Th- I L't'iit'mny in di. Ha 

llilll'l: Ilinr.- mTIUU-* !lL»t vsinU'f 

r* r.i wintt r. Tli.- Kriiiak" liul : 

tjiihly, hilt r«--!i.( -it nmt •■f.*; 

liad ltvv<<*itiir- fji>>i I 

ami lUf Vr-o...| HH- 
llflr-r WllH'h «' 

rnhy. i nf IIi 
>lii* Kt. i T'. ii' Mr 

lilUt', III UIl>" *' 

iiliv lirvik. r 

ll;< 
! I 

fp.r.-,. ill m.IhU . 

r ui rini- ^. rM'd ii>oM ft^lmoflfD pffoiMlteniriul by 

.'ii.r.'i ifs I;im3 

Hi-r iirnv.i; iii i "n uisi.j.U Viti- t-^ jil.-iit;%- iu t-itni'ir 
iliiiiirv i-i^'lil "I'll.- ii'f uii- iOi'i il l** ii.i'i lliii'k, wjiti 
II }:<hHl il- il •<{ Mjmit ttii thf: to|>, auii tiu- rthtp ."tt-ikilittl 
t hroiii.: 1 1 1 1: 1 * uC *!*;kiiotM up to thf M<ti witll nrid pii>t 
rlit ^riTt . Ill, sill- ^vttiii^' ri.iiuii on thi'jfirt hiiinl 
ni<il I'^fiU r<><l tiit* hi&rhor timniirlt au i' 'itraiuN- <Hily y'l 
Ift't tlK- »iiip, it will I**- mil. ml., i.-.l, i* :i Ut t 

ItfTAiM. Sh>- »>ictii)tc oiiri^ 111 th>' iij<-i'l<' h 4Tlw»r Aiiil ihih 
i-tii*rir*' Ji^t'Ti^ put h»*r into li«.r U rth Ji|"njr*Jil»^ f In- c«*.hI 
Mtikftv Niiii*' inan^iiwnn^ ItIhIn with in jr»< of 

nliinii '* ff^'t to :t ft*-! In t)ilrkiM"». uh-ti ih»' liiriiiu;.' 
rin-lt- wiui found In l»* it*»«inl *Vn\ fci't. mid thrn* wan np 
pui>-iitly vtT) htllf djlTtTi'iicf it) wlit^'li dirt't-tw^n ihi* 
nhip WA-t turnf^l. The r(Tt'<'t *d Ih*- l«>«' pnuK-Ilir wiui 
iH'ist tniirki-d, nrid it m'I'IUm priu-t»'ully to Lm llLUt if tiMi 
Imi.l pM |m lltT i« «liip[)rd, tUi' »hi|i stoiiA to«iL 

Ml iTiil-w^u fxiiniinnl the- tthip birtii iii»id» and cMit- 
»t)i|t'i«>< fibril* ]u- rniitd, ntul itmld flihl nimiliitfly ih» 
f>ji;ii of w« nkii4".)> Thr tmt4-r «ktn i>» p<»U».lif>l tiritrht 
wht-r*' iht- v«'«t*(.| has l»»>»-n ninntni; rhToiiich ili*' Ir**, 

hnt ihfT*' ftr« »iirnt. uf It'.-i k iiif Hity wbfff The iov 

vurirtt fiiorioiiiiNly ni •pinlitv. I»rifl If** wnii pMMd 
IhntUfc'h and «pp»-ari'd lo ofT^-r pnwtir.iNy iiu>iuip«li> 
luruU I'wct** ^l^-fcritNHiI Umhi; tpiit^' 'i to 4 jirrm in 
MtentliaM appaivntfy pinUtHl lutjd^f, thr ■•lup moving 
thnnivll «|aita awUv. l^■ek lot* with 16 iitciw of auow 
on tin- top (uapiBanito bave biwu the* gn*at«iit diflirulty. 
Ki^ id iiH' of abdni tt Inchcv to ii ivet mmmiu to eaiue 
viTv lit t Lit traabte, an the »|*mbi of 7 and KknaU mwiu 
til Wve been etHuiMiriifn>>lv ewdly maiDtiiinttl. lu 
IiImm andi mm th i • 1 i^h tlw wry th irk i<N>di' 
icribvd M ol U II * : ti;u'kiiMi ima fofind-it con 
wkihvtvtrmrf thick imck icm into wbleb th« nhip liwt 
lo cbaMM-iwoBPoai •nsw lo bfttie bevn Dot moiv tbaii 
ftboDi i Knot* wul Minurtlnwt !«««. CcHuldtfritiff 
ClUHttbe voyjwv hn- Ihm^ii r^nrteil out Ulkd^r Mitditkiiiii 
wMeb w«*rv iil»-o|ritt*lv "iranu*", ft-^lllMit our roodent 
will ai^iw UiH( til*' whoti- r*'^iklt (■» ricmlttifrly frmtiXy- 
IbC lo Uw diakigiKT* uf ihr* ve<iiM!l will all who havo 
famn MaMM wtih Kit ronalmetJoii. i>arli« Iba 
pi l ia tfiO i fMm Tblb«aoi>ii Lkshi into tho iMubor lb« 
ship «M MODMpaaiea by tlwwiwdt of paopla lu 
oloORWi MhI tba ooloBol of « f u lioo yl ii who In a gr^t 

Mo nm oa "ikl to nni tto vmnI m Hrivinc ■! the 



tdki^opli ItoM lift OuliioM. Tibe orriTMl 1 




4««an tiM, 
Sblt^WHlnfiMifr 



M h7 

ifi Bevel on 
on tho jm- 
WM Inno 
fonad to be M f<ie« 
wenrelMUMril. Tb««« 
( wevo oa n yoya d oat lo i«a by tha ^ Kramk,** aiid 
■be «a» than abont to biHns Into |K>rt othftni which 
wmm apparently MnR otitMiilo the ttw. 
Kaeh propeller raw n iwt of main enfflnve of tJfre trJ- 

fd^exinamion tyiH* for drlrlne tt when the fall tiower 
iM» to tM* rm^ftt-d At tt»t* i^idi^ lit tlie »baftiaic af moll 
■entw therv u |K«:r of unltuary n>iu|M>und rnpnim 
ftblfllKtriVr tliH prupcllt'rby (ikHIi ^iirinir. Tlii- eylin 
dattof Ihe main i'iii;intHi iirv i^yi ii^ch, :uiS^ nirh. ami 
61 Inch In diiinn't^r by :i ffi*l G inch utrvrkf. ThrMt i-ti- 
IfiiieHi nn> nf onlliinfy dr-^nrn. having luirh prt'n^iiri' 
[MAton viilvi'jt with *ti'ftin tii^id^. Tin- other vjiK^** an- 
of douhl»- |H>rtt-tl lint typf. All th4) working partn jir>' 
of Mtttd iind tht* pt)>tori» titv nf riu>t *>tt-t^\. Th»* ■Tiink- 
thufiH nrv in two pL*'4-»^ 1.1'4 lui'tito In dniiii*-ter. Thf 
IiiiHH^I •linfc Ih )t\ iiii-lifM In tllftniftfr. and ttir 
^Imft H', jiM-Ii^« in i|inni*'l»'r Tin* hullrni di>iihlf 
t'lidtil. attil -il in iintidM'r, K* ft^t in <lLanit-ti'r ainl 3(' 
fft-t *1 inrln- luni?. ThtTv arv twf) funtiF-Iii 1*0 fii*i hi^h 
and "tf 11 fi-**I tt jlll'h4•^ i^iul^idt* ihiitu'-t-T iiii.l Ii> fi f i *\ 
ini'lii'ii iii.^idf diiiuif'ter Tlw (jriili' iir. i i* 
fi'<*t, wlnU- thn hfiitisi;.' ^'iH jr«c j* 2".0M' s(|;i:iri- (.^ t r.t 

t.d Til,- I.| ;-|M :i,T:> Iin- .ilJ lli.lili- Wl-li lili-k'': sfv.'i 

hhi.i. .■■l.|.::lllll^^: -i \>r.' '.■<■[, t nirki l li.-iVUur :» tfJi-u.' 
• I r-ti ji II . it -Ji; t' . t l|f t-t.-i n p/i.pt- 1 !'■ -ir- 
»'. :u.i- I' r r |,. Viiiii; pn»pfll«T« IfitiK It ff. 1 

Il iui'l Ot.. r-fitit*r pro|»-ller 11 f*^'' )i.i li 
v».ir'l (T'-pt ht r i- 13 fct-t in diiitnrtrr an.l i 
iiii'h piir-h. Ail lire four hluil.-4l. A^ alrvii iv - 
our prt'vioiif* iirlicU', l>lAd«-» art' t"ni>ri8i..-i-l 
Uful wi'h t)f- very vtrontT '^f-l art- r^'^lfril.iT 
l.f. .1 J / lit u:. t .V |. .,- s\ il h' I ill -ikii 1^' \% lir ii r ir 



Tflr' 



. Ii.-- 

-I i; 

I :ii 



til 



lu:: .p. ..,t T 
tiw> ii'^t- Til 
f....| »n fn-.h 

iM.iir.r 'n.r- 



:i...-|i:ii.i y K 'il. ■!.'vi.'i,,..i I,, ■,»ii:i%:]ii,il 
.iii.rti!: .ir'flu- vi-*M'i i* (■KU-ntiii.-.l ut lit 
r, ti.iv :i, : ton*< of tU-jn! W4-ifflit nn 
• iiji.r 'li.- tu'lii uhlrli i» 4l»-».ii;iit>t fi-r 
.T.iuiru' T'"' drunijlir nf ili»- *liip 
\\\rii StM nith ii.nH i,{ iii-iui 



w. i^'li-, -Aui il.- f.'.'l TIm- t.j(rtl i.u.fM-iivof thv «liip 
iu the u^|ivr dvck w i4,7«a tou* ; u( thb a.m tube UMy 



bBtalOMMMAllatbeooftl bankam, and hi tha oatid 
opMeotogethtflf iMttlrcd. In tbolottar there i» mom 
fbr doB on 111,000 oiiliiiofeot of MiNOb ThoveMvlli 
divided faito 4S walef^tlght eotoporCBMOlii of whJoh M 
ar« In tlte double bottuui. There ie ooo eroM bunker 
tor mal, aa well as aida iHUikcveL The fore UMl After 

tMtakn are amit)|p<d for trimming purpoeea. oe to 
»rliiir the veiw] by th*> ht*ad or »t«Tn with water bol< 
la*>t. Then- nrv at»o two hH-HtiK tAOk* Awidebjpei 
Tlierv will aKo lit* tintUMiliiH un nntl-rolllnff tank. We 
ara nut awan* wh«*t lu-r this wiis nitesl iM'fure the »hlp 
•ailnl. but arriui(^*ikirnt.i ha<.l l>f**a luiult* for itn <*on- 
ytriM'tionat thr turn* of tin* triai; it wan to huld IM* 
ti'Uh ol waivr if ni'i>Lfd. Il In not duaimhle to fit bilpf 
ki'v'U to u-f liri'akin^ Kti>iuucr>. and Ibr thiefvaBuu the 
:«nii lolhntf innk i» iiton- iii>t't'x>ary. Model exiicntuent 
I ;t>^ hli.iwn f hat. w ith -to t>iii.«>or w/iti'^r, th»'' ainiiJituili' uf 
ri.thiii; i-aii h** rf'lnrH<l 7 |M'r <vnt, on •Mich roll, 

Tilt* iHinintric arruntHinciita for tht« hhip iire uf au 
i-x'^pticinulJy 4'niiiplf l>:- ilc-*L-riptiou. aihI liavt* liwn ^pe- 
L'lally df-»iKii*Ml to fuit tln'turiuun euuipurtiueiiltf into 
wlih'h tlir vr-9i.vft is (4>riniHL Th<- pfitn|i rot>ui i« a et-'ii 
ir.-il innuf ifiii 111, inTftH'ity wulcr lij?ht. h't int4j tlir 
tiiiililli* tif V.-.V. 1 , Ih-tuir. in (act. u w.-ll. whK'h ih-- 
M^'iid- to w*rl)Uf 7 i'H't ut flu* fHiti.uu. hi foiiijiftrt 
llM'liI lUnu foriiM'd Ih-n mi ll.. n rtln iui ! 

Ilmrt'f.jre A ft-.-! or 4 ft-. I ah..*. r|,. w^,'..-Im .-. :i i|->nkH\ 
Uiih-r. which nf tti-- .ir laii-try Iw.t fiiriKi' - n-l irn 
liilx- t\|H-. Kill tilt" »4tinL' deck, and in uti .fl. ' iiiirtr 
4-i>uipartnn-iit. i* Ih*- t-U'ririf li^rlit nia«rh:ii.-rv vi iliAt 
<'Vi'n if t h«) main lH>il»'r» o( t hi* -^hip wt'vv ■ > ii i .f n--.\ lii-' 
<'N'<'tni' ln;ht ni;t. K;ii. ry ( >u;il U- iiiu 'J'ti*' -ii ii4.-«' 

plinip hn> M *-Jt ry nt lH r.iii- i .T Wilf.-" pif iNitiLr.', 

' r.t, M» tliut 

'lin jHinip, 
i;v il.|*' of Iteiiij: 
\lu^ piitup. 



.-ami tt u NiiiL'.(t*Ml in t|t>-Wi II -ilri 

if 'II.' "iiip i^crt' rliM_Ml*^l nlit."'. ' 

til.. 1,,-l-r Wiiiilil -till )Wir*--il. . 
v%.»r>,-'il, Tlir-rr ii«. in ooiii i< - I m ■ 
i;i;\.ii <lniin miiniiif? ri/)i', from >■ 
.i-H lu s» ;ir vf!*»4'l,H ; by iii.-iiris xf I 
pt-akft I'iin In* luaiht to intt-rrbant^t' 
■ ili^ 



i.r Wiir.- 

t. (fi- 
ll.' l.-v.-l . 
iih.l i-,r 

■ u 

I'liil t.» tmd 4jf thr khip 
I la- (on- ami :«t<Tii 
watiT, nr thi- «ui- 



of «*ithiirrAn la- iliwtiiir>;«-il ovitIn tard, Tln-n* »* 
a iT.-u;*' in tin* »alvnj;4> w>-ll wbn<h Khow*( Mxai'tly what 
th»' fori- and aft triin *•! tin- ».hiiJ if. tin* Indication bf- 
111^: ohtalnnl bv nn>an» td pri-v*iir>' tin*' to th*- h»Md of 
»Hl»-T Tb«' fiiUjqft' pump t»t in t^oinuitinit'atiun with 
til** ilifTt-rmt (-TUh|kartni4'n1- of tli»* ^■(•'•-•'t. twj llLat. if 
iirrf f«f iir> , !iti> li-'l diif to tin* prv^-nf*- <if water <rn oin* 
ftiilf of ifu' ihip ran !»• ryirTt*clf«L Tlicrf an* ulw» ron 
inTlion^ l»y «liiLdi thr drau;;lil of iln- .iliip win bt- 
ultrrot by tilling; t*r cnipt yini* tlic batl.v>I lankj^ It in 
unln'ipat(-«l that thm ita-an* of alct-rinf? tin- trim of lh«> 
fttup wdl Im- (tt i;rfut iim- in wurkint; In-r tlin»ut(h li-i> or 
for ri-lt>a<>lnt£ Iht fnun iW-ld in-- Tln-n' u al>o uitotinT 
function nf tlo' »aint' luittin^ pfrforntt-tl by tlno luilla>>t 
tnimp. U k« nrmiiffiH] >«> that it «-jin t.-tk** hi*l uat^r 
trum the Udlt^n* nnd (Miuip It Into tli»' fort* |>fak. tht* 
hot water uvtrrfluwtni: tlinMJi:li talvrs in (li^ bun and 
niniiio^duwn out«ide of the »kin platbii;. Adiui- 



I plait big. 

nl Siukaniir » oi o|Huion tltat thb wiQ nrovet 
tM adbmofc lo the rewrl. Tlaielca nuichtolfai 



nniKh 
ienr»e 



aoeiiuaalat«, thi* iHillei'tiuii of HnnUer pdaeealn ^^^^^^j^ 



[»ftt<n beiaff a mit»t (linuidahla obetade to m ehil 



In a«lilltlnn to tbl* Halvaice pnnip th«>fM are, of cnoiw; 
the luoal f«ed, donkey pnmpv • t.-,. in varloim iiarte of 
til* v<«»el. Tlwre are four ci ittrifnuid U inch circulate 
int; pninpint: eiieliHse, Mcb of whlcb may be uumIo to 
i-rHiiH-ri to tliM lualo drain. Tberv le a poirof Welr^ 
i*nin|i'< in «-vtL-li of tbe three enRino moine. oihI om 
larvr du|4ek aoxlllary feed donkey in eneli engino 
rooin. ae well oe one doplei and blM donkey In each 
eiiwrtoe rwiM. Tbere ar* aho two faaUMt pnjujpaplooed 
la the ends uf the veeeel. beelilie eovef«| other oMUdl 
pUMipe. 

Other nwehloery vilb whMi the veeeel le Otted h»- 

dodeo tbieo evopofwuirv for moldQg up fmh leiler, 

.... * ™ ^ ^ 



eoeh havioRB 



ieeiiMlty 

eporato fMh i^Mrdfeti]liDr ploDllordWoklBff waler. 
The bulkci ore ptemJ lo liO |MM»d* lo the eqooro 
ioeli, and theneoio fe«r T^notlbaeCMr ftmed dronghL 
it may be elnled Chat UiO loNdn diallli^; oad olltbB 
workiDip porta of tbe eoRinin am B per eentv above 
Upvd^ and tbo Hoard of Tmde mlee. Then ii a feed 
oarfaee beater aikd a invMUire Alter In eiicb Miftine 
room. The enirliiMi are jackaled In a Kpeclal way u» 
prevent theio iroin freexh«ic up : low pre«Mirv> Mteam 
only leniiHd for thin nuriHHu*. ih- jAi*kt»t* not btMntr «ptf^ 
dany Inlefnlnd fur the uMial |»]r|>om< bir wbn-h ilifV are 
d«wl|Cne<d of Kivfni; *^kiH>iiiy in worklnL*. and bi*inj;. wt^ 
believe,, uoi um*«I In runnint;- Tti^r*' an- iio braa-t lini'r^ 
lo tlie |»ro|)elltHr sliaftinc tlir lM*arinir< iN-inij; in w liilt- 
lueinL, Aud there b a (•tufliu^ liox bt*(not*n tl r nt^-ru 
iMKtt unl the prrifxellrr hint* on th«* < 'iiUtvaH pruicipltv 
Thifi if* fitt^'il, bt-vjiiij**' oil Inbrir.itton in iim-*! fur tht» 
after iKrarin**, and it i». ni'Ci^»airy to k*>«*p tin* hihri<*ant 
whn-li u piituiM-il HI fnun «'M-jipin(C. It may Im^ add*il 
aM A iKiHit ift int*<r>'»t In «*<jnn*>ctlon with th»< di>«_-it*«ii>ti 
thjtt tiHik I'ta'-*' lift vret'k at tin* Inhtltnllon of Naval 
ArclilitTi*. rbaf dixroniut'iinK th*- tiiaiti t'tiptn*'- fnuu 
th** lin*' ^haftln^^ and couplinK tip the auxiliary t-npiitti 
tlinxiu'h llifir u'»*>'»fiiiu' <-»ccfipn'<l t^vnly uiinuU-9. The 
boh- tn The roUam of th<* »l)aft are withdrawn by an 
arraniTiMuent nf k't-arint; wbkdl oparaloe oU holta aI 
CMK-**— an arrani;iMni-iit which appoaffed to tVorlt VScel- 
lt-ntlv during: the trial 
TI.V y.LXr 

plic. I.y -II. 
|ianv. fi.4^ i; 

of Mr. AtHJr. f, I 

puny, ttf.^v- MIL-'- 
ntt-nt Sn h in- i;. 
pr— -■i.'.'il .11 rh- 
. hiii-r\_ ri.tl ..I.!'. . 

.•ni^Mi.-v bur .-J ■ 

1-1, lI Mi.-v .-i.ui;: i \ 
r.,j WMrk :li.-v ■.. ;ll 
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inmibtT ui car;.'" 
■liiparltin'tit. 



i-.l t. 
Pl;^f. 



•purr 



.1.; 111.- ti 
iTik-r^. 
ill .li'.'k. 

luiiiii .I'-rk, 
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.i«-'h fonmufT Ji 



i. IfU 



■ b t i, nr*' a 
w.-4lt'rriu'lit 

Admiral .Makar-ilT. U-forr- tti - I hii> bnili, ha«l « 

Mi.itkl itiad^ b> ra'aU', i-iicb <^»itip;iriM«cnt In-int rt-pr*- 
^ci,t»*il by u wa?«*rtinln Imjx m< tiott by rcnMiviiiK* ••in. <>r 
iii'in- "f tlic*<- box4-* h(t cttiilil IImI oiit what >*<Mild b»- 
Ihe rlleet u( UlUbic theiu with wAler. Tbe center of 



gravity of each wae found by esperinieot If ai; 
partaiente on oneeftdaof tbe eblp were flUed with w.ir^r 
ehe «DttU bed to M*, bat bad a luaritin 4jf Mat iii i v > n 
Mtk dne to theoeMval oompartmeata. If. mi tbrr/f,., 

iMBd^alllhe nata OOMaHMIIe OOntainmc ,,„^..,^ 

and boUi w -— d Is wUI bo eeea Ibai tki.- imirtmirf. 



Maee rane fMia ODd to oad of the ftiiip-wt;n>fiiiMi 
Xeveeed«oald bo kept ofloaft b^ horwioo ^ 



I tor hor wiao mmtam 
toitoobwertMS 



and coiveepaeaiy aad leoaldbavel 

dill left. 

Hefi^nep flhtniM be tniwle to the arr&iHr^i[u.iiT f r 
cimplmi; up thiv nhip will) anoth^'r Vft^A or v««*«-> i, 
onler to make u truiii uf Hhiju for tuureeffrvtnullvii.^ii 
iuK with thick iee. Although Ihe " Krmok r^^ 
and Ktrou^ a nhin, thirre h. of rourae. a lindr l" ti.r 
caimrity nf bn-jikinfc up nnd lo thn -a,iIi 
which ».hi» r»ailil iHTb>nu thf o}*i ration. A v^-wl (-|.|| 
iiif; »«i4'rri of h»-r. ila-rr-for**. wttuUl xiti^ly uit-iiitintai 
|M»w^r lor tin- work KorwanI tlip fit'in'b M*t ut 
anfite of Tti* froui tli*- s .'ft i.-.il, In »r4>inic tlir<mi:li ir. 
flif woukl tilitlf up. r n-iiii: lit-r l^>w. uiihI llu« w *j|,t 
rauM- lliH ir«« tu !iri .>W .I-iwk. f*be nii^lit. .-nurM 
111- 1 lint tin- H'c uiil ;1 luT f'-rw .I'.l 5 ■tupflltT oaiii" Ici ■> u 
ta.'l v» ith jt , V.i;r , IL- ;i It* N-t-n -111 t j, iti i<t liuilw i'( -1% 
.■..:it Mr.-ti^ili I.. witUM.utii llicslKM'k. That. Im^^v.- 
I- ii.ii svlia: u «-\p»>«>lc^l Kfiii>rAlly (4* occur. ii> tlir> 
uf r|i. u.w > (li'*>ii:ni^l to kc*-|t br4>akiii^: iIdwh 
iiiitt:ritiiiuv|y OJ c-.«(Ur*.»<. till*- wouUI »l«Mir|. ac pin.- 
iiji.ni .11(11. Ill, I 1.' pi.'.». r: tiiiT if ano:b»-r Vi****-!, »iif^- 
iiti II'.- lir.-uk'T i-r ."HI .iTiliiLrtry t-tf-altn-r. w»Ti' pu.hii,; 
;v>I.-r:i, iKi'.iiniII\ * 1 1-- -p.-i-d nmld Itf iiK-rt-iiMrl. ^Iittt- 
in i r, a hl'^:iKi'-r n..t --I. -.'.nuiL'U biiill ii- tin- ' Kruidi' 
Wiuil.l 1..- pri.t.vl.^t liv f...li.-.nliL' r3..— I-I,illd liw |\» 
ttii-- r.-.i»nii II ri--i->-- li:i-< I'fi I. h-.iill mil. :1ji- .-. 'jrittT 

T:il> r. ,-. 1% .i,-i^'iti^l In ink.- tlic rl.-hi if tl ^ J,, 
lu'ttll.i: V. ■>.-*■;, ;0 ruii,.-f-li|rn1>- ItriliL' Ill-i'l.' !i- ;.t-([|ti.- 

I.fcfl. f III tiriii .xitititci wUJi til. I.vulitit: >-r\l\ ! 
t." a n':i^>:'>.- <- v . t M<lt at tlif vit-rK, m liil.' ili.- . i!--! '.m 



..III-! tH' l.-^.l I,.' 

I hi 



■I : 



111.- 
•ll .'ll 



al I V "t r. .lie i . ili -triN on fiu'll tpnirr.- 
at lui'lii iii;: 1 -ndit^, ami the who t** ^.iih 

Jtl.i1.■l^■':■• ll may bf In-rt* lut-ntiiUM-u 
iimlU " tiA> a h[MTiaJ towiiic niInlla^- 
t«-«t)'d x'l'ry Ihoruu^lilyiiii (hr inuK wLi- 
Thi-r*' IK lan^hiT uf thtf- Btntuit.' ^-m 
fiii'Wiiril, ii> wiOl mt> A MMfial witiJiiL>>. n 
niiik ■■ n*l»rht U- fonpli-tl nj> to .1 >;>t. r .-i p [irT.u;iil 
In till:- Kiini»' way. \Vbt'llH-r with >urh u ]■ tuneful c:.-.iu' 
of brpaklnu throiipb ice A'lntin^l M;ik;vro-T will ci. t 1. 
ablf to rrarh Ibr North I'nit* «ili iiiit vriit'jrv • 
»pcculali- : bnt r^-rlaitily. if the feat \n ever t.. U ^. 
ooniplinhed. it in bn<u^lit fur hfur*'r by tlk< aibvur.' 
llicM* toi* Ivt-nkin^ Htrmiiem than It hiu- rvt-r l»^. I»- 
lore. \Vr L-unnol I'llher My whfthtT the aihiiirjl Iiii|k. 
t4i couiiHLM thin crowning fret ul fip^vatinti, Hliit.»T 
ihi- la>t h-ft fur nuin lo acot^nipJi.-*!!. iIm- aiLjL.iiii.n . i 
imvi){ntiir> for mnturivm ainl in th<> cndrnvar |..i iKmu 
pin-h nbich »o niany Uvt-f. hav*. l»«<«'n liut. 

Thf i>bip h4i)* li^'ii butlt for thr- Kii*«iao ^.irmiiiiri,; 
ufi tilt* advk**' i.f t.'ic Mii.i»t*'r«*r Finam-i', and iiuili-r ih-- 
jiu*|M-*clU^i 'd i,-. V »'t I n +.nt c4»n.i»t»'Kl<in, uf alivli Vht 
AtUuintl MakarofT uil;> the prv-idt'iit. other iiiciuUrfs 
belmf rapt. < >tu|*«-U'4ky. Kiis->ian naval attache 111 Kic 
lau; t'apt. M. V. Vaafilifv. of tbr ltii|<rr|iil Uuuuu 
navy; (*ul. I'orflchkin. o[ the en^-itiirentju "t^'f : 
Cm. IM raff, aim of the 

rial Riwuui navy. Mr. It Sailmi Whit*, tlif p imil 
|Mimv.*r tft IImi Wnlki-r Shipyiirtl, niul .Mr. Anilrtv 
LaIPiI. <»/ tli«' Wi.ll>*>lt<l Sli|>wiiy, n'|irr^<*ulrtj tli^>^4.i 
tfM4on t«> tlw Iriiil Tli«' (-jiifll!.!! i.'.iv.n.iuifi l «j» 

neramilcd bjr Mr. C. W. .1 HfMhlix-k, of ilir««|.' 
tiollet^ dMMlinMBt t tbr A>liulr«)(y. wliilr Mr. Sir 
roll watdMd tlic trtoh o« Mutlf uf iIm> Hiinnta VhUu- 

Tfaprr arr uuui^ iii(fm4iDK iwieollfli- 
cltit'lly Ihr iiivi-nlK.li i)f AUuilml MiikarolT, un buiri! 

rt!MH!l. Fur Mit' iiUiri* inlrrnliuicartlcim •!'>•' 
fivbted to Luwiuu l^ii;iikerriii|f aud iotthttnif*n0 
iv UabfrlMul un<l UnT. 



THB SBCRBT 



niSTOBY OP flMOKKLW 
POWIMH. 



Br- 

Thk diwInHMaeEldalM wklih took niM* it Smft 
lliiiik n alMirt tlm«i^ bjr whiefa one oOwr mm km* 
will two ittva faadlr aiiinHM by tbe exptMlMi k* 
of tlw nnmt pMM* of inadam artUlnjr, and wbkk «• 
Itmueht almit by tlw um> oI an tai| - 
tM:iwUt.r. Ii(i«< tftl to 1% f^lo«l d«Al of I 

I'l.nniiliTiil.l^ (litlit wiw tlirown on th» oiWn 
iiaiuri' i.t Kiuiikc-InK- by « very *fit««tlM 

■'It' i>Tilt<'ii bv Mr. Hiram SlfWim Haiiiu. wlivu V 
jtcivnil ill thr Ft'brtwir)- iiutiib«r of Tli* N'firtlt Alurt*" 
rjii) Ki'vii'w. lIutlHiii Uuiui luw al><> wnttra «>' 

tfit»iv.'ly on Ihr miK.ki'U'w. |K>wcli»rijimti4M). cmlllftOJ' 
l.'iillxii 111 llu' [larl wliirli ho him pUyrd In thrJTfWp- 
iii.'iit of j.iiiiikr'l.-AM iMiirttiT, Tim wriliiiip wf th* 
M«\ink. will. linTi'f.ire, n» ft vi'fv frtir cwtliof *' 
Ih.' i-rvrlv hi.tory nii.l ilf^ vlt.j intent of «iiokf |w*'l''- 

Tlip tVn.-h lirrv Ih.' I\rxt in umki' » MB""- 

If-f (Mtw^li-r, kikI tile lin-l |».n*.lfr nuuli* by '^•'t'"?' 
lii'iilill'-^- iMluptj.^ of ojIUhIIoii I'ottiin Ji.HilT"' ■ 
(M-'-liiiK- jii.'l thrn ilrM'il ainl rut into i:t.-\uts. Tlli*l"2: 
ii<-r niii ij f\|itrt<-»l III ll inoilrrali.' trinit^rntiirr, 
iiitrM-.i. (iiiii-f.. nii.i rt'ry »'in ^icNTii 'n»t.l^l «> ai 1* 
i-i.i.i. ;.l."i?iiti*lv worlliH^. . I 

1 ll. i.i \l »t.i|"i wa» lo ili.MiUi' tr.i-' KuniMlUMt 
triM't'lluliMf I 111 iki'.'I.int*. thi'ii lo cvniiorat* out tw 
nctiMK' Uliil Kninlllati' th>- rv^Ulw Tlii« ""V''|^.'JII 
bk' r».iitiE«HiitiI t,'(8l !> fouii.i not lo l-r .uit*.*' 
.•iiivlliinu- .•>. f[i| -iji.^,1 fin- irri:'- Thin jmi'iI^ ''i'tt 
:i iiri.ji I.- iiti.iiil f.iiir niliLiT- k.ri(r an initul 'i'""' 



l.f r^.l mi-ttT- 

•■I i'miti'* I ir s. 



,.„il ..111. :i,,n.>«iir.-tl 



jiUiul t 1.' ].r' 
Wh.ii It I..... 
hiul A i-iii'iki- 
ii.'iirly liil iti" 

IIU«'lllH * i'h n 

|M.w.U<r t'l III 
Kl>t*.*riii-' iLi..k 



!-ijU:iri 
llllV 



I r..,.r 

rll 



.|.<l 



-illll.-l 



i.ViliK 



rl ill Ilr'-iiririti. 



„ rl.-.l Hi- 
ll,!-. Ti.l :iiVrt;l.ir'« 

tM .i.m-n-i'M-' 

,liU' i.liliil''"" 
Nobi'l. -h.-^'-'l^^ 



liiul alr>^d> ni.ulf a hJa^iir't" ^'^ 
whifh ilid nui t^xptude with the ««tMi* tit.l. ikc a* ni "JJ 
plyL'e-rin<'. Thi» «nu|>ounii hiul nly ' "* j' j!^p(JK(4 

that if !li^ .pLintitv of -iMhibU- i.-m:i- "i--' ''''^'J^[^^ 



LTunn^ttoii, ami 

<*l ■i*.hibU- 

lidttM*'. .-vli iti in.ivl-iw t.iirniiii,' — - ■ 
.houUl 1,1 .■,.|,ilun..| III l .r,;.. ,,r..("..- - •'"l,^- 

glynnii*. It wiHiM, to lu." hih onu o«|ir«.l"". 
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«aaior oU. mad In hW iMtMt ta* datim 
AiftfMlf iMMi canMttoik, And tMlot «tL or othtr 
attlliSli All,^lSab MM 16 In ued far th»iMipaM of 
piWttnllBg datanttUaB. la Um AM-Damir pawdtr 
tlw KIM* MBplayiail «a« In feallly k Ifaiek rvllnder all 
«, nnrrvd to BonutliiiaN mm luiavw Mly and 
iw ft hydromrboD. Abot muI DcwkPi palanl 



'J - tiitroi^-Iv. '-riiM- ;i.ri.l -l-'w if i«ufTlri»*tH I V nt. t Imr It 

tliL* t-x|Mtriiurnt wilh aUmt IM |H r I t- 1 r i ( r liih *■ kmh- 
cultiiii. Th<* r<!»ult Wii!» "a liarii li'irri liki- hnl>- 

■taiti-t" " Hi* ^.TAi^uIiitf^i thl,■^^lIill fii iml t.\\.:'. i'. riiLi-lt' ii 
fjl-M l \ . t- L |H I iMli-r, jiri -hii ill;; 1 ill !,i-'.l<-r n-i nil r.li.Hi 
th«'-*' ].r.-:ii.-.';. tiy lli.- Fr.-i.i-li j.-pW :i-r. 

<>r iKrriir.-;; -iiN.--:iir.Jii r>v...iiii-Mii,-^ tnith khi.i'- uf^■ 
••«M*-.l I'lit tl|.' r.-riM tri i r. n .ri. .n <-Mii "-ilv 

u iiii-li nlU- kiu -vt n ,-«m r nil I'.r- h;*-! Im I- 1- 'i |lJ^ 

u *t.ili.'.' iv:.iiii-.iui>l. w.W -liUi'l .1 ;,Tfivr uf ^-i, 

l*n»Uri% .iJtil -AlU Hot i^'li'i* I'tT uitT'iun ilfi'l ilHilf«% lit 

or<.liiutr> triiiE-.-r.i:iiri^. Tliv 'rth.-r kiuil ih i.'< r J-kJIuii 

i'i*tt<>ll. Wlr-li rl:.Tl:l.-Jil.y k:i-.Wli 1L> ill 1 1 if r . ii'r I . I 
It M MtSti. I II II f- -. ..Ill jI.' i^tll.cuT r. Ill, h. <-.nlW' it I'jHl 

tn Ml ;i liii\-urr .,f .xj-i:^] i-.tr^ • ..r itlr..ti..l hmI 

■■■ Iht Ir 1- 1 .Ml ;i \ ifl^tiT V j.t..-i > Unl I" riU Iht kIhw 
I Ml nil II ; ii. ft' I. iij lit* Hri; m li Ex[(i*»iVtf. Act it in not 
^Niiiii.li-r-d iin r'\|<j.-.:w* iii ill! Unlike tri uilrt>cvllu- 
It in i:iit :t ^(.iti|.' >i[i]":Mini.l, but w ]inbll^ (<> iipau' 
ti4iii<'<>i4» iU*fi>utjH^ituMi. iit i!uui.|iarutivi^ly low tiii>]Mirn 
tiin-j'. If, howt'v»T. iiuiki*?! A v*>ify haril inmixiuhil 
\v)u>n I'limlunt^l with ultri4rtytH^rtijt\ adi) ntit Ih* hiix*Ml 
wttli it with lunrh ifivah<f ftu^llity thait tnif istinci^Ttuii. 
Trti** tcniioijttoa in Altitont 4*itHu-ivt? ma uitrvjclycvrltie 

No»M-l. Hiruiii Sle-VfUB Mnxiiu. Sir Krwh-rirk AU-l, 
rtiiil i*r*>f. IK'war wrriMill workititr the iiiiiMr tiiur4>n 
tilt* Kitnii- itmbU'iu. hut whlN- \o(m*| wiut vrnrkiiuf uii ill- 
ciitf>>ci*llnuwi^t\ Hirniii Mnxiin Mitiirht tn ••mnloy tll» 
ttoi» MAbW i*iitit|>«initil. trl-iiUr<iic«'lliik>«>i'. una M wu 
tbtf Hrrnt to tiutk^ a iHiwtlt'r iiMiiiMimHi uf ijttro|||>1ye«rlnfr 
mud trui* guueotUMi. Sir Frv-flvriok AU-l \\!\^ always 
biieQ IouIuhI upon a» uutr of tht* i;rvjilc*?t niitliMrilin) on 
Ikitcli «Jt|)kMiiTiML AJ) Chi* tnii* ifuiir'ttiO'll um'<1 in thi* 
worltl tiMlity b tuai]«> uprjii hi:* foruiulo. while Vn>t. 
J>«>witr ix nut oulv n ^rtuit ehiMuUt, but m ii»ut (riireful 
•Z|H'riiiu>iitcr. two Rrnth-tiiffii u-i*rr unrkuig t<j 

0i»th«r, Mid as Uith of th4>iiii know of th^ unstnbla 
clianu3t«r of tbi» ih nitrvM'^llulow «mplnjed by XoIhiI, 
tbey iHWCbl to trt-nlrroc^llulOM iD Its pliic«^ Now 
it *•<:> bftp|>Mit*<l thiit ti«jtli Hinu 8t«viBiu Uailm «nd 
Mert*<n». Abf I ttti'l l>f war C)H)U|t1lt that MIM tlilnl ele- 
lueiil wan uc<<?4*99Ar>- in urtler to prewot diiCoiiattoik. 
Mr. ilinuu Uuxiiu had olrt^ady «xpcfinienttd estan- 
aivaljr in block [Kjwilt-n and otiMir aiplmiv* OOBI- 
poDDdii lo whbrh VA>t'liiio, parAlBn* wax. and aaifeor 
^1 w*ni «*mpU>VMl. uul it waa fuum] by him tbnt any 
Uik^k or visciu fcnMUW* wcmM pr»rpnt detonntlon in 
aJuioat any «x|k)o»lv« nililure. and. aft«r v«ry eftrefol 
and aiiciMlva npmimmM^ taa flnaJly daoldod to auiplg 



at mHmw _ 

wa» takea only fotirCMn days af t«r H Inun Uaxiai^ U 
Wfll« tlMrrofore. h« mkhi th*t th«y w^m worklus qalto 
Indcpeodently «>f Ma\im and ttiat in thWr iiKpfrliumu 
they televftwl Mu >iil which. In all lt« phVHlcal ehar- 
aeteriittctt, vrry d<j«rly r>^fuiM«*- rji-rorofl. In their 
(MiC«at they cUihui-<l a tiiixtur>* or niCnjulyinfffua, K^U- 
cotton, aiuf a livilnjcarb^^n cnlkil mint-m) jelly. 

Thi" At>o| Ocwar |H>wdt*r tfar« iuuuIb Velocities of 
2.(KH) f4>iH with II jirrMun* of lA luus to the squart* 
itioh. or 4 tuiiA litK» thait tUc Trfiieb powder. Maxitu't* 
IMjw'tl^'r diil th** >aJnl^ thint;: in fart, in uomm rwatvn 
.% niuril«< wliK-ity o/ 1.1(7% ftt't wius obtaioiMi 
with a |trH<w«iir*« of only I'J Urn* (mt minuro tnnli. 
M'-"' At"-; ihhI I^ft^ar WfP* i»miil<>y<Nj hv ihi' Itriiijth 
^••^ s •'rij-i:>':iT to ilevt-liip A fiiitokoii'siii ]Mm«{t>r, nnd th(>ir 
l„.t,v<j,-r iva-* raknn up by tlw ifovenni^^'iit, whi>rfU|Nin 
N .in-i (Miiiu'-'i liuit hift |mt4*tit biul U-r-ti tnfrliitrfti, 
l?iit t In* .-..iir!- .ItH'tilwl that a Uiiiturt? of iiitrtn;l>(-'iT 
iHf una i'i>ll><iliii:i CMttoii. wbiuli won a shiirciRh vxplu- 
«.iv.', *v:i.v i]ir.t.- ■ iiir^-r.-iit friim oi;r HI wiltv'ti fj*- - vmlfiil 
»-V|tl<i-lv.- liki' iLitrc/lyct ririfJihi! t nn- i:iiti':'< tr. u, w»*rf 

'IftoiiHtinn. Th*» rtiurr t>t»'r.'fM-'f .l.n. I»- 1 rL.it N wti.-u 
ttul4*iil ha^t not Im^ii UifrlnL''''! ■^■i-- • lii s wiu. tii.ri.i' mit 
iiv th*- Apit^al Tourt an<l ul-*. i.> Um- H .u— nf l^,r.U. 

It bclifVtHl by iuar.iv .-ii :iMi"ih ti Mm- ^.-iv- 
.•-iiiiu'tit. ill ortJrr to frn I Im it'limr I ii.^I 

ttirv W4>rv iufrin;ritit; Mr. Hrr.vrii s-.-v. i Mmlni H ji-i 
t<tiit Suit wa-H at'conlinL'lv l>n"i;:ht l-y Mr, Minim 
Jjaihni ftxiitnut the (^vt-mnnMit. aini Hi<- (-.nirt*i i1t-fii|.- [ 
ih-Ht Mr. Matuu'h patent hml in-t bt-i-ti infrii.L'i'<l. 
tau>^ v,'»>.. .1111- wiL* not an oil, but a hydrxK-Ariym, :iiht 
withNijUi'i nt; ih.it th4> triul** nuniir of 'thi» unit ■mil wil* 
•'ryliiiil-T Mil " It >viiA ikUo chihn>-<! tliar, iiv inMn- ttiim 
5*.i l»rr 1 1 I M . M inS ipowdi-r wx-* i;iui'>rir.M. uinl l.-vw 

than -"ill |,. r i ir nf leUUVijttotl Vt V f:|i|i|nyf.| 111 t*n- 

jfovenmit'ul |NHMl»;r. the (^vertiiuciiit ptjwdtr wit- 
M-ittially a iiitrtvlycvriut* [Miwdt^r. whilt? Maxiiu's )x>w- 
ili^r wa5 mwDtrnllv a (^iDfottoti puwilrr; lh«r«furf, 
|K:4ttM>t h«il not ItevD infritifi^l. Thw d<***iwi*Mi Ifil lu .i 
j£r' :ii ili-.ti uf riJifuIn in tlnMirw*|»ap«'r», .kii t il .u jL* ^au] 
at I ni:ii- that it wjw quit** fruit Iiim U>r .ni'- 1m .sri- t lu- 
guverninfint for irifrink"**i>i»*in uf .i |uir.-riT I u ih-^- Noiwi 
caae. h<»Wi?v*'r. Sir Klrhu'il Wfi^-r.-i-. wl.i. npi.'-ariKl 
for lUe jroVfriiHWiit. tli;«t Suh. r- iH..*at r Him not 
a Dttro;;iyL>:-riiif aijil ifuiKt^t^^n puvt^tT. hmi a nttnt 
Kljrcrncir and wjll'jdioti cotton |R»wil4'r. and that Mr. 
Htram Stfveus MaXiiu watt thf tint luait hi tlw world 
tnmnkr a ■niukrlnn puwdur in wbkb two vluleut r& 
t)|of.iviit wi'Tv naployrd, itaiuely, nitrofrlyeeriiMf aad 
tru« Kuit^'ttoti- Tnit ralidily of tbn MixUa patmt 
w»>> not ralUid into 4iu«nitk>n. It was admitted to Im 
rali'l by th«> tfov»nniw>nt, Thffy octly rlaiiiM-d ibnt 
tbfV 1^1 not ti(frintf**d it. 

nuny ttiuntlii -mil [i|i:'-:tr to havr Khh^u i*oii<li)ct4*d wltll 
A ^fTPttt il'-iil "1 rari-. K%prriiut*nlii were (<oiidiR'(<Hl liOl 
only tt> find out what coiuiKHitKU. what nit.v of ^miiia. 
or wtiat ftha|»e t>f [mm-Jer pnj(lu4*t*d lli<-> bey| b.^lli^llc 
fv>uJt«, but ■•siwriiiirntJi wens al»«> tua^h? with a view of 
•Hx>rtiwi4iii|i tiM aaffty mad k«w]iiti« ipialilicv ol tite 
powder. It waa found that whan a laricn p«mTntAKn of 
oUfOR)y<wrln« was amploytd, as In ttu* ieov«)mnM>iit 
pwadvr. U would twaat Mt, aad wheti luaded Intoear- 
Iriditv niMa would ■ONMUmea eovet the Insida of the 
«aar mritli a d«w of alti««l]ra«rln«. Ur. Hlrain Maibu 
•oaiaiHlad aloatly at die iHul that th» aMrMaetit 
WH9 aiina altosetber too laneh nltfOvfyeetitta lar 

mUlf. Bi bw Httaatly to tbii tha go wmaat aiada an 



»-xi»t'rtinHnt to pro\-« Itiut th»-ir {hiU'iI'T inuld iH>t l**- d»- 
turiuteil A l«ru*' '["•>"''^>. |»«'rlt:»|»« u tun <ir m». wii* 
pili'vl M|i ■ K 1 1 •- ^*rounij un>l j^nl(e<l, |t lMit-iH'<l ft^^r a 
tthorf tiiij'* 11 (1 f hrn ili*ti>nnt»*<l **jiu-tjy like Ovnaniitr_ 
Ii im i tt-;il I liivt fullh-it-nl uilrui;I>efririe- Oid wwfal 
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tl tl.il. r Hllii---:: 

iiii'l 1h-:it rurhi.- «uiiM 

•••.lil-ll ;v i'irru|;iF|..;, 

ibruuuii tr^vri.iil»'. hv *«i'r>-"U-(I m .-.ilu 
l>lr qnautity of pun- mtr-'t: > '■•tui-- 
Krili»Ji jjtivcrunwnt niriiu*-. II^- ul 
|»Mritui'a«tw, hv nsitiij^H lurci' ili tuii.'tTiii^ 

th:»r iM.t uit.) tt..' "Unli-li -.'I'^'Tiiini'iir <-::f.|(: 
furiii "f nrii->ki' IfH- |Huii].'r i-unlil tit- i|.'i,;ii;i 
hke i|\ Kiiiiiilf. pri.vi'lfi] a *iit11<:i{*ulJ»* l irj,-.- 
cap w.T>- .-iiijili iv.-ii. 

At tin- iii:i'- tt-.iil Mr. Iliruni S. M.i\ m 
liiN *>X|.t .'itii^-iit'. tiler*' wan a very Ntroii»; li - 
tht* tt.-t uf i<jrrii|clyi*Mnn>* iti any fi'riii ii. >iiii.k.i.-->« 
tHiwdt-r Mt tlixneforf ttrf<T Houi£hl to uiaKf a (MHiii f 
from |>ut*f i;ii;K-'oitoii. H»* tlinv.ii\vi| hi** tuumtion 
with airfti'tir, foriiifNl ii into thick (Kkxle. Htirfail IIiIa 
[kuIp upon lar;,'e ^hr«'[4 of i.'la.v< in Ji M-atiiI chanil»*-r, 
and then ^nlimm] a current of wurui uir over the mir- 
fiu'i*. the air |iAJuiti^ through a eondeuMtr. In lh\» war 
h«- fftf-oveM-d aftxMit fourli>en flflti*nthii of the awt<uie 
uspil as a Attlveiit The <)ru>tl Nt)r^'t» w»tv thfu cat into 
squares. prth»hei| and loK4led iuti» earlrMiCtts. Tli« flrst 
•rpvHUH'ntn Ui-re quite Miee^-NruL The powder prvi 
dunhl iiletittoat msulla with tli« Frvneli jfuwder: hi 
fiu't. tliepinnlarlydC was klmtleal with tl»e Frt'iieli. 
but wlwn tba powder had lM»rn kri»t fur suine thiif. ir 
beraiup «»paqiie and semi-flbruus. It was thra found 
to burn with great viulfiure and to pmluw hiich atid 
ilanprntus \m*it»mv¥. InvmliiEaticm -tlMmnl that wlwii 
the good reiiultJ hail iHi'ti fihtaiiieil ttiere was still 
pffvsfftit in the eonipTiUftil uU>nt oite pHir eeut- of ane* 
ton«i, awl tikat im thf* dtKdp|i«arane*> <»f the \iwt tra<w 
of aeetone Ibe powder tw«aia« vjutoot. The next step 
was to oonMoaaboiit two ueriieau of castor oil. The 
«aaCor olU of oome^ would not «vaporat« but wouhl 
Kualn as a aonpoaeoc part of tim iiowd«r. tn tbls 
way tiM ktvpinir qualities of the |M>w<l«r were tnideml 
vximlsot, ami powder whfceh wjia niiule sight years ago 
is f ooad lo^lay to ba quita as good as now, prodnobig 
the Sana mofla Ibht & did at that tima. 

A« oaator oM bad aelad «o wall on par* gnnootlon* at- 
perliaMti woft made with nltroglyoerlnv, and It was 
miad that with 3 t>er cent, of owitor oil pro — att aajr 

oaapOBDd httwoeo I per cent, and W p«r oeoi. of Bittia- 

glyoeriaa might br auiployed. bat wbea a l an gapw thit 
nmlaaa oTidtToglyaeHua waa aiaployed it waa aa ae a vaHi 
aary to aea lha powder when ftwilihr niadOk othmlaa If 



nadOk othtfi 

Uw nKfoglyeerlne evnporatrd. or if ft worn laaded I 
OMaat it would eooderuHt on tiw inaida of and 
act Uln so much fnlmmating pt»wd«r. 

The first sinnkelewi nowdmr Uj make ItsanpeanuMw in 
RusmIa wa« (luule by HiraiuS. Uaxlm, in Bn$r)aii<l. and 
«ont«lited Tt fiec eeiit, of irnticottoti, pi*r wnt. of 
nitr<terlyoerliH>. i per wnt, of €«*»tor Ml, 

Thift made a vvry luinl (Htuij^^unil cUinely ret^iuhlinic 
ci^lluli>4d. but OS exfiertn^nta went on aj»d as the pre- 
JuditM* ai^lnat nItroKlyoerine was stUI very great, the 
quantity of tjjtrx>}H)'verioe wa^ ultimately redoeed to 
alK>ue 13 petfriii., and it WHS a iwwder of tbislUnd 
that was sent to the Tnited State* uf America by Mr. 
HirmwH. Uaxitu about eitchtyean ago, and testnl at 
Sprinf^ld in rawiietllion with two Torus of Prentrh 
|x»w(.ler, twofunns of lvn}{li*b uowder, one of Helginn. 
an<l jieveral of Aiosriran. At tnttmt triaU, afMHirdiuR to 
thw ofTlrial (miittfti ri^orttt uiatl^ at thn tinw, it wa* 
found that th*t ^failin tv>rd)t4t wa* «u|H*rinr tu xU tiu- 
olhrr |w»wtler* at all |Miliii)«, 

The powtl'-r ^snTestit^l by Mr, Hutl^tii lila.\tiii aud 
Ur K!hup3'tii\'i- ^'■^!l^ti1l|I■^l urcii fur i, if for oil, and, lu 
uriler to prtnlui't' ;;-i-ui ti inliit--*-, I ir s. hupphauii ^m> 
umnI a oo!Lii>l>-n\l>l:' .(uiiritilv .;f i>ii;i^ii.iii eolton. Ti> 
imjinv*' th-' ImruitiK \iM.-*l.r it-:^. I'r. S<-lLiii'[il'.iittii 
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rtc'i ..r *]'ti\: till- p«iu.iKt -iniii .\ tiir„' 

r;»-iu.t. .■\■t*•lll.lll-^• ruiii|iU-:.'iy 
!-.-li.-'..-(l tli.i' t iit-v.' jH-rfora- 
• I. r lu t. it:i tr. iii rill- iiottlo 
liiH uu!-ii|.' .4inl Hi-iil • I r;irti--;tlly ki'fp the 
nrface tin* khuii* nnti rl.urL'** 'Vil- cum 

'iisutiteiL It in trv.t- '\t.^•. lulmlur ■>;i.»A(U.r 
rne.| frnii r|i.- -nni,'..- Trut.? tl-.i- unt- 

lun-.uU- ' -.-I 1-1 , I-. liv Mr. Ilintri S Mi:mi:i. 
siit-.p]i..,i ,1 . 1 Li ' I y nf il Ir. iJi-' r-. : '[i m. 

u:ii--li pr- .ill. I'. -I I f\f'-|.i-rit rt-*;ilts -Jitiifri 
p.*r:u!fiits hiwc Ih-iti mil.i i-t'-tl in l!:i^.'l 



the work, Thi' i*, of eonrrM-. wi-H reoiCTii'ed when tine 
art Work it in ealli'il^ l•^ uu«ler t'ou^ille^ation. Hut 
house pututltm l>K •ofnitnlinr that it iiu-iini theeonlmipl 
«»f th'Me wlio. fnjta lack of l^uin^n^;. are unable to mj*- 
preeifil*- r-i)her its a-ithetie rjihle t>r the 4h*i^i'<> nf fM-r 
-itKil -vkill -h^pltiyevl. 

Ai.il V. I *u till- reaily o!»w-r\".mt, how Intiffv-tnit; i- 
n hit ul pr-hj-erly eXt-eureii |titlut*'r'> w.irk. Toui^pre 
<-M*te the «>«thet'ie value nf th.' <hirfr*'it1 te\turet<of the 
»(irfA«N', aH Itnuheil bv the ■.klllful |uiinli-r. an<J I o reiki 
li-e lb*' iharilpuUtive' >kill iMt^i fi^iuii: for elTeet that 

W- lit ru piuililr- l)i.-i|:, I- :il' .-'I i^ lll uli i:i |-.<-|f. T!iei| 
I III' L'eii-r:t I t-rui'' I'.al kli" vi ' nf ru ,ur Tr. j mr«'(l t«i if 

liruii;;lil. tu :>.-iir iti th^- li.t'U.i -liiuus ti[it:ii^; uf hlruetU' 
r.)] work can ouly be lulh up|ir<'i':iil< 'I bv ihit^ who 

ImV.- trit^l- 111 (.llT , lu til.' 1:1,1...*. p;i illlt r Hf lilUI'll BK lo 

lit.' !'tii.' ,;rr i.n:i. .r ii,-.-...Njir> 1.. I., ctr in iiiiri l that 
liiKpTOtii'- iiMi-I Im- tin^f.l with liratriv .\iji1 tiieri. vrhal 
-.1-..;*- Ili.TM i- fur till' .-X'T'-i^e ■::f ■>klli iitui kii. uA-.:rvljr»> 
ill Ike tiifTc niiiitiij iirui aJteruasinf* nf the emittini;:* o| 
|iuii:.t i:i uril.-r l-i ur.inip frruii it t he (trealt'».t prottH'tiv^ 
1 1< iin-r r.-uiii til.- luen'ly prtttrmve i>«>lut of view, 
unxkitirul |i«tintui|e laoy luean uionelary loss througlk 
rot Huii Weather Inflaaoosa wfaiah the pant haa failed 
to k>^p out. whihiilciniatlf palatad worfc always moaaa 

lutuiry ^-ivrd. 

I think, f hervfurr, a few won]i> desairnrd lo dimcini* 
nate a truer eonoopttun uf tlw sanitary, s*RUwtic, and 
proteetive vjilue of gooil |iaintrrs* work may not bo 
without ini*T<**t ID an im|MMtant Hty lik«f I.Jvvr|Miol. 

In hi*> wiiy th»* sanitary |wiiiter is •«ti>ii more import- 
not than th*' lUUiitAry pUiintier. The pliimher's natit- 
lary appllanoes are |iH-atei| hi a few well defined 
iilacTN in a building, ami the apptleation of his sUII in 
Itniilei! aeeordiuifly. whereas the |ttinter'« uatiitary 
work eilrtiilM from rellar to i;arn>t. anJ atiiM>«t euibrares 
everv yanl of the Ulterior imrfiiee of the buililiut;. 

when it i* rraltited tliJtt (Uh* tlur>i of our liveTt is 
liassot) in oar lieilronws nkutp, anil probably IiaU nr 
iMom indofim. how important dow* it iM-eouut* to have 
onr dwelliiiipK NUiitary In lha lllgbest d^'tfrtH*. and for 
this MAMttatli>it the piil>llc niait dcfioiid malidv ii|«ut 
the lUkiiitff. He U Is who inoet rtaiorealU^d tv^lorioKs 
and ait old uatiers. whkh are necvmarily tainted with 
the effete exhalations of the oo>eu|ianls. and llmsiafn 
known lo be poteoooua; Bll up all crsvioes which bar> 
bor disease genns;nib down ohl paint to Muoothneast 
and fl]] up Us dents and ceaelta so tlmt H ataaN ontaaal* 
)y cateh ajwl retain anannitary Bema; in fact, do all 
tnosn tilings widch In apsdAcatlons are aoMHMooly 
cUftt^d utiiirr tha word *'pr«para.* Now, as tha pre- 
paring of work (s not to the untntnr«Mi eva sall-fvhleot 
latlialluisbed re«iilr. ihU imrt ofttif vnrk Is frequently 
otalltad or aaain)*e.L und. iiuie(-<i. this omlsalun or 



ti:i.*iHe of work 



III 11 1 1 1 pie i»>-rl':>rat ksun, Jiuil *. lio-H' pi r;i iietits h.uvi- 
fcliuuii rhiir wli. i.i- v»r tit" pr*-*8iur*> rim^ to 14 loui. or 
iiinr.-, tl;t' liMH.iiijf of HUf-h powder ih vwry erratie- It 
appeur* tliiit ilii- (Ire or flaiiie ent^'H* theei> tln^ p*r 
funiliunw, where il weC- up i\ hi^h prt>.vijr... bi^rln-r 
jiuleed than the t>re*Htir<- iii thn cliitiiilt-T i-.K I ■i- 
presMurr i.* liable l-ibl iw '.li-- |Miwi|r-r rilu ti i' iil ii-^. 
that w, the RTaiun of [towd*'r Kn off u .1 Ii L'r( fii ^ i■l|eIH■e 
Miiiiothinff aftiT tlM* manner nf pr-ppinj ^ i-ru, an ex- 
pt<wl4>n within an expUmion. 

An ltitere«tinii «otM>unt by Mr. HutUiii Mnxuu of 
t!il* e^pltwive m'^tion. 4i* it probrti>ly f»o nrrt-.l in iiie 
burr^titth: of a l«-liM'h irun «t Sun.ly H'i-us. wii: l»e 
fouml in Ibe SriKNTlKK AMKltb for April I«». 
The writer .otales il iid hi'» opiuton that the iniilt of the 
(Kiwder is one uf fonu; and that the |*erforatK>us are 
too k»n»c ami eikcnnra^cr a ri-^ of previurr in the *--cap- 
lof ga5«r*. He pro[Kt»eti to remedy tbiH by tistni: tniiis- 
vsffw perforatiiui* which woiihl allow the giur» U> 
seoape liosly as they vswu ft»rui>od lu tlw interior of the 
itittoofpowdar. 

S A N ! T A K Y PA I N T I N * i • 

A TRI i.V aneieiit i\ii l h'Hi-inililf ;i:iijiJiiTivft i?«thatLif 
the fwJtiter; 'MH- 4-f t|ii-(r-'.v fha'. i.iiit- --.iiii.' down tu 
US fn'iii t|:i- rri|jut>-«: uiit i- 1 ii |- > prii':'I ic.i il v luiloaahad 
by tLiii -ill ii. V'.'iriiik' '■^'■r.■ >Vhi'.-|-. Iii'^-- il>-<'!royod ao 
linii'bl kHiiijietatt 1 iii«'un niiietiine ]ir4Kii]i'lr'[>. 

In |t^iliilintr you lU k'*'t t tu* perMtiuil etpiaMuo wV-l^h 
lio n»tirbin*>t-) e4iti *'Vi<r Mubotttiile. In art «uf*; it 
is the |ier»oiial eqitatluii lliat mnfers the im^it o|xin 



ni.,.«.wi*iii «ftfh»HMiraiwiFiNiit foudaikdhad 



wskSk tr Ur. A. a. wam, 



*■ taken plaoe in iuw-urloe«l WorIC: 

^ JMliialLy anewmta for tha oaimotduiary 

tartuMoaa of nriaa hi palniaM^ tnipkii 
irthep4iblie«Mily naNMd what wbHed sspnirhsrs 

thay go Into lo the slu&pe of rented dwelliogs, oflleas. 
■hops, am] the lilte, In whkh tJds elementary aanttary 
wont liaa bevii grossly iteiclected. they would insiHt upmi 
afai7 aiaster house painter Mne rfiflst^red t^r l)<vn»«<d 
lilw any doctor, lawyer, or oth<^r tHrorft^iutiaJ luan 
whose work Is of «i»ch Ki^'m-ral publi*? ini|M<r1aiji e a>> 
to re«|Uire a p«bll« certillcale of CHmipete^uey lu entitle 
hiin l*» i»n*t.'Uc*'. 

To luany thl* may «eeni far felchiM. but lo thuee 
who krep al»re«ht uf the science <»f (he day and appn^ 
ciate the tK^arin^ of ttie m>uItH <»f tUiMlcru bacteri' 
ulo)^', I feel Huns these muarks will npiM-al with full 
forcM!. 

In thn pnhhn intsrrst Icsiinnt t«M> Ktronfflv <>mplui 
thu point; it iiinH<f whirh toueh*^ th«F> piibrii- Itenlili 
vnry elr>Mtly, an<l in itA own iiir> i->'>-t the piibtle *^lHiuld 
4l«iuani) from chow who pr.H'-i i t- rh- art of ilonieMtie 
imlntiin; thM uKiMt lunrtcleiitioii, pvtfurmauce uf (heir 

huMir.itr.v *urk, 

111 tii;*. rniiLi-.-tmii let me way that Ihe luodeni ny» 
Iciu nf ixiriip'-lii IV e lendrhiur for nauitan.- work of my 
kin l l^ ^i1'lplv a preiniuui >in »<':iHipiii|.; Il i> iii' nn 
C<»niui'ili tluri,^ for IMUUtili,^' Cfli'lt-r-^ U:- v.iry IIMI p. r 

eeni. (ur what pari>or1« to hi- i.li-nii itl w iTx. uoil tin 
piit>lie ifi'iierally, faiUi.f.: to rrr-urn . r.^inr n t-uv 

ntMof valu*' than that .if prn'. u -.-< : i- riu |i,.».'f.r ttui 
d»»r Kut can anymo-, kiiu.v.iij^' 
«blv eil>»x-f. ill' t'liii-rii i,r luii- 
untler Rueti o*j.i iliti h' 

Tltf-r>- r^S-f Mu iiur^-t . rT.-:i-lfT- ;i;;a riht I'unil.ioii Kfn^e 
HI idi^ T-1-np.^-r rliiMi i-uriitiiil^''«-i ari-1 p'ib.i.' hudii-n. 
Tli-v alinu Hie i.l.-a 1 1. at .vh rr i.m - 1 iivti- n( (be 
iiiunt'V <'f l!ie:r I'un -". i 1 iieii 1 s 1 1 t*y are iwiutul In el 
rri-;- ■ 1 he iiiu-"*. r:^l-.l emriuKiv t-i in iiiiil e rv.-ry 
I-' I .■ .!' r.i.ti'iii, aii'l altutreth'T m . rlui'k tl e fiirt tlnit 
MAi.ipiil wiirk <d this daw* i* r*-iilly, wbiu li-iuuliy 
:» id fully eoufcldered, the hyott een;i- : ii i n-;. j tt-r tJi*' polt 
Ic, wliiitad Int^Tt^lA they nr^ tryliiL t.i c rv.- 

It ft-'UiM to ine that If lho*"<' ulii* uttlam i.-tuuprti 
ti\e feii'ler- ii.ti.l.. it aiiil-. t.. :i<--fpi th- Tender uear- 
r-1 in pruM* fo ah a^ t ratri' «;f r\ll t)i*' r*-nil.-n« receiveil. 
iinii'fi ueUer r«fault«» Would ac\-rue jii;d n trui-r e^y^uomy 
be ub-^rved. 

Net im[Hirtant in il.t bearini: upun the ruiufnrt 
AJtd happin«»s of the puhlie i?i the in u>>' paint4>r >. wt^rk 
fmin the H>ibtlM*ttt' Kldt*. 

TIm' liui»ortaiit effeet nf cnviruf nt iiiM>n anlujalti 

ir^nerally, iumI n|H.in matt lu inrlkMilar. it< wril reeoi; 
iu/ahJ by Ncieiiti<>tn like Ihirwiu. Wallaee. and olhepi: 
and. althotiirh thfir woTk-> deal UKiwlly with iherlTe*-!!! 
of ehu>ati(! and tre«>^rapliica1 rnviruiiuieiit, the prtnei 
pli*« they linve laivl di>wn are well rccognixial an apply 
lug: lo ftocial atkd s'dlhntie enrimninent. 

Raehoue from hiR (»wn exp«»rivnee knows that tonie 
kinds ol coloring rotifer pleaNiire. while otliaio Invo 
him onaffert«d. or evina go si> far as to give flMln aad 
pnMtoce pIiyMh'nl and mental disoouifort. 

Now. ipiamy in eoUif Is aoa Of thoae thhsgs that 
cannot Im? deHeribe«l in a specMlealloa. It can only be 
r>"lt by those who have t he color sense ami inlrr^irete^l 
)<> tliii-vr vrhu have au ailditiona] teelinlcal ikili. it in 
not a thitii: you ran Mrliedale at so inn«h a yard. It 
can only be nhtaiiu'd from pwrtnlli iDdividiials who 
lukve been endowinl by nature and w hoinuBt have a 
free hand to pntMlne** iliinr tw^t idTecti*. 

Par n>«^hint; and Nithiile arv' the lufluenevw of lesihe- 
fie i^dor hi the doun'-Ii'- ami (e.i*iiif*M envfn»iin»eot Of 
our dully lite, from Ilu- l-ouie where lhi» liny lOk- 
prmiun»t>le clilklreu spem) many hours and whan 
- Mbetie W«<*<*!«fM Analytticd 
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And bumnMt llfi*. from th«> rottuffit to thv pnljifc, in all 
niir «nm)Uiiilliitf» h** ur)< Mtothiil, »iiumlnti-il, cnliiitHl. 
and iiiv'ii;tirut»>il, nr cIh* n>VfrM<ci/ jill tht>»i> iliiiti;^ 
oorxtinn to thv kitiil n»l)ir iin|»r«*MiHm>» ui' iiurrouiid 
«Mir*4»lv4uo witli. U fki)t till* hi'iH'llt <l4!rivF«t Truiu t!^>- 
li^lC to chi* i^iiiiitry iir tin' i-riutiln, or from f(»r- 
ftiTii travifl. AH tiitirli 4t«t«t to thf ooUtr liuprm^ioiui w 
rv-ceive Htfthv (tvt>U «ir w«« broHttk** or tiw rUmngv iif 

111 Nliort. NOMuiitile and vH *« ii^retetent In lt«efr«<t 
ufKiii th« tjuinaii 4>r,;niiiHiu Ih (lie i|iiiilily uf enUir that 
it i»a »tir|irisiiiiif thin;; U* thiw** ulto, like Ih^um* iwtut- 
rrs Dwke itir flCiiily of ct>tor iht- ImsiiieMof llirirlivt*^. 
to And K> littl«> rnaJ iim>rr>rintiuD of jl» valu** aruun^ 
thn ffvnrmJ p4ililu<. AikI >ft, riifhlljr apprvciated. the 
roitKulfTJition at lh(>»i( tliiiii:* fum>i im to tlie roiirlu- 
■ioii Chat tlM> n>|nr w<»rk of tliit hniiM' tHunler i» unly a 
wid*<r ttirm of hi* other Miiiil«n- wurV. alTf^tintr lu* it 
d(»tf>» M> intiiuAt«'lr thi> tu'nirh of nix rhi^ntn. In a wnnl, 
llifi h(Mi*«' |int»i4tr i* rihUly u kiiul of I'olor diK^tor, who 
nuifht to tt«< At>l4* U» pnvcrilMi nitflhfrrntly in tmuM of 
ritU*r. and to »h<nu thi> puhlur »h4iiitd Turn for CM>|or 
Advtc**. hiHtt^d of lH*tit»;. itM al iirf>>t>nt. much tClv'cn to 
hu'^ini'lilmtt'ly HW«llt*w|i>ie nny ipiAckfry In tht> way 
of vuUtr which may hap|M*n to iW 11m* mge of the mo- 

Tu »ee Ih4* derution nud di^lrriuinatiuii of IIm* %'i4!ltmii 
one wotiid think that (lieir elenial Milvali<Mi in a CKthtt 
*ruiM» dnpeiHled upon tht*ir hvinjc in an ftiviruniueiit of 
ivory whjt4> and a Murhi) pA(MT, a* lhou;;h. hk« a cer- 



eont |>reparatton. la of the hl<rbM« poMiblo raluo an 
beariui; in the UMMt direct iuaun«r upon tJM> tlltl- 
uinle durability and tlierefura protectfu|r |Mjwer of the 
|uiint. 

Ilr>rp let UM* say that the [Hiblir mm*iu to fail eutirely 
to a|)pruL-iate till* valur of drt-int; time lu afTecttni; the 
appfarium> and durabihty of painten' work. >'uwa* 
day* a paint^tr in ainHMt afraid to auk a reaM>nable 
tiiii«« for the ex«H^iitl4Hk of hiR work. Thi* rJiimt i» m> 
aocdotoniM) Co M-PHiK hiDtinMM work rarrjinl on arouml 
htm in the i>hortef*l |Hi«»ihlH iiiih*. that he eiitM^ta tho 
wme thlnit from the iMktitter, and often iretJi It, iHit to 
hi»> own detriment. Tlie puhik nutfhc to realit'' that 
the (HrucetiseH uf |ialutiijie are practtvally the 8Aine to- 
day they were in the remote iiiu>t: tliut luaohlnery 
and Ittbur oriraiiized to W4»rk to lilirh prewure cannot 
elTret in the fnintem' wurk what it ran in (1h> other 
tra<(ti*K. bfcaufte puiiiCinu in n liandlcrafl. and becatitte 
time is au atiMdule necemity between the prucraiHW If 
the work in to girv vati«factioit. 

Sranipe<l preparatiun lueana fre«iuenl rrpaiotiagvaiid 
friHUUtut riiteiiM*. 

The life and hMilth of a htiiUlinf;. themforr, dep«nd 
upon it« tnt#lhitent proteriion hy paint. 

80 that jvliether you coniuder the lvouf>« painti^r from 
the iHiiut of vh*w u'f the pre|uiratl4kn (»f the Interior of 
adwelUngf or from thenolor treatment of the dwelling, 
or front that of the pr«»tei'-ttiHk (»f the exter^>r of Uw 
dweUing*. lie U, and 4>uu;ht to be. In all hl« work a aaui* 
tary eX(jert in the hitfiieat and broadeot seuee uf the 



PBOPOSBD WIDEMNa OF NKW YOKK 
STREETa 

Ky N. J. Vandkh Wkyiii. Civ-|l BuicinMr 

In tlioBccauipauyInK map we deefre to call the rrailtf^ 
attention to New V<tfkVniAfrntnpent water frixit btmi^ 
varii, *iV) fwt wide, which wh»-n completed fivul 
nlontr the ea^t hank of the HntUun Kner frvjin Baiirfv 
Hark to Wi»et Suty tlrnt Street, a diMance of fl»p n,j|^* 
furnihhlnic laclllttefc for the *hlppliiK trade ittiriiiintn' 
tn any other M»Mj>«^»rt of the wiH-ld. The kiwerrmh <i 
half a itoieti 100 f<K>t wide aveniiett are indlcjitetl ; tbrv 
Iea4i from the U|r)*er eml of Manhattan Itoetiiiirh. bai 
have no adequate outlet to either the wai«r4rrf,| 
vlreet a^xfve ineiiti<»iied or IIh* lower and whn6i>iiV 
biuineKs (lortion of the city. A coiittloiiwmtioti of tiu- 
row »lreet» atid alley* in what wax once Itnosii m 
(Greenwich Viliajre hlocki the way U> the lleary troek 
and the rapid <lflivery wairon. 

Thet'luireh Stre«>t widening ha* )M>ef) lalkrd klmt 
aince Ions before the civil war, an<l should tinri^htvfi 
cjirnrd thrauf;h in thoMi day*. The recently pn<|KMi] 
Hixth Areniie eztenxion han rpo|>eiied the qti#*iiiiu u 
thin tJiue. aim! althouirli dti*ir«lile enonirh by jt»4*t( wu 
he fcmnd to t>e iiuitertlinmfi should Mr: Vaii4ler W-;dr'i 
oomprehentitre iictt«ine. flliiHrmtetl here, be adtqiinj, 
ThiK much neede«l o|>enlnir up of thtn »eel ion ■boolil b# 
carried throtitfh at an early tlay, an Ui4»ney will not o^f 
b« saved, but gained ht the very decidifd inereav of 
real nlate valuim rcaultiui; thefefruiu. The ^ea» 
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tain notorlotiA iDedi«liie. thcM* were a "aafe carc^ for 
all the color ilia that fle»h ia heir to. 

There Im one Hide of paintiiu: that I think the pub 
He do really appreciate th*! value of to *oiue exc«nt, 
vix.. ila protective value In fact, tliey tt4> u» the ex- 
trauMt frequently, and think that in' 11 innltitu«le of 
floota of paint thi>re u aafety. At all eVeiitM. tiMinv 
apecifleattionK, eajkecially tho«H> emtuiAtiiiK from archf- 
Lertjt' off]<r4». urv li«rir<*ly t>rer-)i|iM>lllet|. t4>the irrmt 4ltv 
llirht of the ciit-prli*v> tetnterxr. who mh« IiIn np|iorlu- 
ntty to hcHMlwInk ih*« architect and th** |Hib|tc by (mn- 
h)|e a* the clu-aifcefct uf the chenp. when he (» only the 
iui>>t uii»criip«ilotm i»f hiH trilH- and never iri1«nd*» to 
carry *mt th»* reipitremeut'* of the H|)ecillcutiun. 

Ill the matter 4»r the protective value 4>f futnt there 
Is an much daii^^r in too luaiiy and too thick coats of 
paint art in Iwj few and too thin. Nor in it riM!rcly 
upon the numlM'r of coal* of point that the protcctinn 
d<)(>eniU. The iLature of tiw texture of the nurface. 
lu ehemiral iptnlitlc tlw naiunt of itH environ- 
iSlltnt, whethi»r eX|toir«l to eXceMhive hMt of cold, or 
Wet. or wind, and kiuhI. 4>r clieiiiiti«l funien— all tlM*M< 
tJ»ln|c« have to be coiii'lderf'il when tii« prut««tlve value 
of piilntlnic Im III 4pi*u.tki>ii. 

The tlin*' of the yewr when the palntlin; \* done inod- 
Uk>N the practint* prufmiiidly. and the materialii which 
In n-uuMuer iftve eioelleut retiulta. in winter would fail 
entlMy. 

Thme coiiMi«|eration« brlnir us back to the fHiint we 
■tarl4*d from, vi/., pre|Miration of luiiilt-rK^ W4»rk: f4kr 
If prepiiratloii !•> *^o^iitl»l fnuii the Hanitarv pfjini <if 
view. It l» ih'nbly mi fniin tin* |Htiiil of view durahil 
lly. The lime )>|»ent oft rhw pnfiKaniliou of old work lje- 
(ure any |Nib*l u a|>plH^, aniil tlie MibM*i|u«nt bi>iwei-a- 



word ami enjoy a high clegmo of conaidaratioa from 
th«t pablic anstmlinftly. 

I hav4i Pndeav4>re«l thnu briefly, and avoidinir t^^chnl- 
caJitie«. ro put Into popular fonn Miiue of the broad 
fai'tn that niulerhe the nractice of the painter'ii art. In 
tlie ho(ie that the public may inone H«leipiately appre- 
ciate how lni|M>rtaiit it l*> that a cIaim of work benrini; 
Ml directly upon the public health and happliieK». both 
physical ami mental, tthuuld be inlru'»1eit to really 
CM>m)»eIenl eX|»oneiitii of the |iainter'» art, and that it 
niay realixe the in^nxl old Enirloh maxim tliat the 
" bent la the chMi|»et)t." applii^ in the hiffhe«l iienM* of 
tike word to the art of doineatic painting. 

In hU |t«per recently reail Ikeforw thfl Hociety of 
ArtH, Mr. .1. II. t 'otlius »tAtMl that inininir in Oornwall 
hail been carried on r4»r iiHkre than X,(O0, If not for more 
than 4.0iK)year*. and tliat the tin retpiirfxt ft»r HxIhk 
the colons uf the warlet cnrtaim of the Hehrew Taber- 
nAi'le. and In iiiaklntc the hra«« for Sok>m<Mi*f) Temple, 
M well AH that iiHeil fi>r the broiite weajions of HoinerV 
hertie«. w«M pr^-tty well certain to have l»eeu ilenved 
fftHU the irravels of our Weet Country VHlleyn. Havhiir 
filveli theMibJert inuch rotmlileraliun. Mr. r4>llin(i doea 
not ^ee Ih»w aiiy4me roul4t reaNonahly doiibC that the 
conrlurdoiiH net forth many yean a^cu by Dr. Karhaiu, 
afterward by Hir Henry Jaiue*t, and alwj by Dr. Georirc^ 
Siuilh In his mo»t iitleriMitint: Imok calletl the " (*iut- 
»iteride«,** and by the late Mr. K. N. Worth, in hiii 
" Antiipiltv of Minint; in IIh* Went of Knrlanfl.'^ were 
Kubslantially mrrect : an4l lliat the 1*hcnician« trailetl 
for tin in the Wmt of Kni;land with IIm* inhabitantn i»f 
a fH'oup of »iip|)oaMl ialandM long lK>f4>re t<4»louM>n'ii 
Temple warn built. 



look)) like an extravA(iant enterprur. luid the BC^ 
timid may iiii|{|r»«t that only certain featiirw nl ' 
idnHiUl be carr It'll i>u( at preeVnt ; but tKifiiiewentrt^ 
prlne It. l>eiiitr retarded In thir dlt<trtct. and h r«ifh'« 
out eUewhere. ujflmalely l4» leave olt| Hrreiiwidi ' 
laice. With ite vlllaire street*, to it« Tltln|;i> tnidf ^rrtif. 

In lhfc» plan the central idea in to oiwn upthp «»n- 
ouM sectiumiof the city which now seem dead w 
ne«i enleri»ri(te. , 

i:nlver»ity Place. Kiftli, Sixth. S«!Tenth. Kiriitn. »t«l 
Ninth Aveuum. which Rive nuch fine faclllt*" tat*^ 
town travel, have no lulequatc outlet to that bufin'W 
portion of the citv known a* the whoI«*l» dry p»» 
dii'trict and to the North Hirer water frt>n». By »»"'*•• 
injt <ianM'V«>ort on* block, lower Ninth Avenuf Obt MW 
belter connectirm with the river front ; tbe wW»t»M 
of Went Kleventh Hire*-! he||» bt>th Herenlh 
Knchtn Avenu**»: while ('arimne an^H'liukwn w**"* 
afTnr«l the bewf relief for Sixth Avenue in titat dinvl*"*- 
Anil N'artck Street iclveti relief toward i-'m^Ml Mf»*^- 
the exten*>lc>n and widenlnieat |)<^br«du«»« if 
(tary to adei^iuitely carrv out thin wlwiw- . 

DeBirable but not bo uecetisan- \h thi» 
Chrfetopher. beiir4>rx]. W»t HouKtfin *ix) •'T^ 
WlreetB ; Imt Sullivan and tirroiie »lio*il(l " 
widened, the latter connectiiii; with Ih*- •"•"^'J^,, „ 
plated wideniui; of t'lmrr-h Htrwet north i»f ""J 
Such a plan crrate» alternate wide ni*rth ! 
itrecUfroni Khu Stn'et. recently widened |ea»4« Hr*"' 
way), 10 Sixth Avenue aimI it* pmpoivd extcoekMi: 
CnwUv, Merc*r. Woo*ter. Tht^mpirjn. and 
Street* in betwp^n. which though narrow are «lw>™"'*! 
ailjunctA to the |)ackhiir mud »hlppm|l 4lepart«*o" " 
Urite buHineu huuitea luvuc«d lu Ili« wider «trMU 
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Thin plan cnn l» carried ont «Itlier fii ronjniirtfod 
Willi <ir without thtf prtHMmvKl Mijlli Aveiiur r&trii»tMU. 
T|i«* i^rcali'r ailvantAiri' (if uiilizlti:; exist hitc MrvH'i by 
wi<]«-iiiii)C t|i*-iii Iti pri-frmicr lu rutting; iliaRonaJljr 
(liroii|;h *-tvryitijiiK ami It'tiviuu cutrrcuruiMvil blucka 
Umrv iuid tlwre tbuuld uot be lost light f>f. 



A PORTABLE OASOLIXB EXKIINK. 

Ix AffrlniltiinU iiiAtlvn^ h« In alt tUv hitJuMrlt^ tifo- 
Krr*% ntHWHltatt^ luechanlsm. 1( atuiie t>vrmits uf di* 
■iiiitUhlnif tlM« OUHl of prududtoii. Mid it. (ur thr uiunt 
iwrt. h«» luadv AiiN*rio&i] ainicullMrc whni it » at the 
time. Uactiltm bavt*. (u be Kurt*, \h>vu inlru- 
darnil itilo Eumpe : baL tii FratMV* t^|H-«i«H)-, lliitt haa 
Lirt*ii dutic oaly witlisuuir timidity — a .fact tlint will b4i 
BiidentttKKl when w« ootnr 1u nrilect llmt the luutor rti- 
quire^l ban bitl>rrto b««ri tbr Mtrnni en(;in(». 

Wliilt' rmtiniizintf thn rnliiiible atlvaiitjuft^ of thl*. 
m* enjiiiot iH'lp rviuarkloK that thf ihaiiaie**iii^nt Of It 
uquitr 1% d^lii'At* iiiattkT It caitiii't Itf ttitmt)i4Ml to 
ttH* rnri* of ot»e [i^rMMi orauuthernt niiidatu wtt)M>ul 
hkviu)£ It rtiii under vvry |MKir oiHkditioiitf, aiHl ev<<n at 
tW rikk 4if eipltjBiuii. It ban the drawltaek. too, of be- 
lter heMivy. whilr iu iwrHcuUurv the motor kbcmld be 
«4|i»bl4* uf twinic easily iuuvihI about. Fiiiallv, it in 
(»*>tly, and, ii) MHur ref^nax, Ibr furl to aupply it u bi^h 
[Kk**Hj tiwiii); to fretKhi cliarKW. 

The* Hubittitatioii ut a tfiwline for a ittr*ni motor 
mue^ltt-M all mich inrrtriv«*nieikrpi>. Thin » a fart mi 
patent that we liavti no opmI to dwell npon ic. and on* 
ihat in Mi fully n>ei>itniited in Kniclaiid, «iven. whfO* 
okhI in nbuiidaJit, that not a •in^li* agricultural ooiu|*e- 
I'titJii take** idaci* in which tb*»r* IK not evhlbirt^la Inrv^ 
auiiilMTiif iKiftatile AraAullne <-ii{c1b««k TbiB Ih why we 
ilir«if>> lu call iitteiitiuii tu Hurh iuo(or«. in tKkmir lui a 
th'imnii fiichie built by tlw TanicyeH etitablidiiueut, at 
MiniituubaiD. 

Ill this avparatu* ever>'thin|; b m> arraitced an to jut- 
»Mr<* lii;htiir»N and utreiijrtli. >uic«> ttte rnemr nfteii ban 
(c» Ije drawn orer bad riMuU. The* wlnv'U an« wlw^lly of 
ir«>ii. with a wroii(;ht iron nilr. The fore rnrriagn in 
i»ruvide^l with a kiiit; bolt eontir<!t)nf; it with t)ie frame. 
Th«r lattt-r. whirh aim i* of iron, forma a water rf»»>r- 
voir. TIm' qurxiinn nf wat^T if> an tM»|N-irtant nn* wht^ti 
It iMMVuiit* neee»wiry t4» work oft<>n In an op«^n fleUl 
wlH*n* it ift tni|M»««lh'le to renew 1be»tipply. T lie cool- 
intz of the water In tile apitamdiii under coiiRideratlon 
ik»ur»'d iti quite ail oripnal tuaiuier. A itinall n>- 
i»rv |iuiiip. fixed luierally rtt the ui'^tor, prvtwriy bo 
rull«-tl. i-<arfOHt«Hl by a pulley k*-ye<l ufiuti the crunk 
•linft. and hiirk» water Into (be reservoir which we iu»t 
lueiitiuiird. Thin wate-ri* w'nl Intcf the cylinder jacket^ 
aikI afterward imhm** into a pi|>e that »tartji frtHii the 
t"p of the cvliinler and i« e*>niicctrd with another con- 
liuit wtiieh If nrmittred in UMirt of b«Kid tluit Kurmountii 
lltc rtMif uf the fiiKine. The venicjil water pip<i in 
[daiuly ^rcn to the riirbl In the acci>m|iaiiyln2 ne^nre. 

Thw water forc«>tl to the top of the PrKif iiiakeii ItJtexIt 
frtHii the np|H*r coniluit tbmuifh a iinitrltude of niitall 
ft|M*rtiire« and u [irt'jeeted aicniiiHr iheHiilHti of thehcNHi, 
vlilcli hkewihe are pnivide^t wiih a niimbt*r of n^*r- 
rure»4. The water ihiu e«iM)i*M into cuntaol with th« at- 
uoepbere iiriil l» rapidiv ctKdeil. 

The water, nn it falln, c«dhM:ff» u|hmi the roof, and 
Ibeace naturally deMM.*iidi> into the rwen'oir, which 
b(dd» a HUpply •ufDclent for one day'» work. 

The lamp» doigiied to ]M*nt tike vu|Mirizcr and the 
isnitioti luiwt are incltwrti in a Itirspc l»ox which pn>- 
\4H'tM theiii frtmi the (fUKt* of wind that are lo frequent 
Ui th» open A»ld. The huriierw rr«4'irn th« puK>lin« 
front A riiM*rvoir |»rnriilnl with a Muall p4iiiip tliat 
ab»ure« a rrriitin [irpMure upon tin* hydmcarburec and 



that tiedlH to be aet hi operation only a few tiiUM dur- 
itiK the day. 

It ii uniiece««ary for uk to dwell »\ion the xiitMidinry 
arratifpfftiientK, which are the uniiie a* tliuM' onhimrlly 
fonnil tn a iraM>line tnotor. antl we f.hall iiier«'ly iik^ii- 
tiofi thef«f4-ty dei*iee p1a4'ed MUtve the crank *>haft In 
the apparntiic under c(Mi.*>|i|*'rat Inn, 

Witlt thin entcine. which it- denijcned to lelve fi hi>rHi* 
power at the brake during regular work, and which 1m 
(««ted for a pow*r |i«r wfit. irreiattfr. It Ih puwibJe to 




THK TA><iVfc;5* roKTAHLE (JAbULUNii 



Intrralnrw mntlva powor opnn a fariaoh«a|dy an^l with- 
out any danuwr. 

For the alMive nartl«ular» and the IllmtnUlon w« are 
Uidvbte«l t4» La Nature. 



A LAKUK HNCnrT HOIU.N'U yACHlNB. 

\ V ALi AiiLK but nncoininrin tyn<» of machine too) U 
the NiKHit iHirlnic nuicbine. a %'ery nne cxaitiple «if which 
in I Hunt rated herewith. Thin iLnrttciilar fxainple Im of 
H[M*eial inlereiit, tiecAUM*. tn the Ilr«t pliu*e. it in the lal- 
e«t ami larireAt that MeMm. Joi<hua HuckttMi < 'oiii- 
pany, Limite<il, have niad«s aiid >^>ijilly. ti«<puuee it i» 
dertRiied to be drpr«n by aii ludeptMidenl electric 
motor. 

The ori|i;in of the diHtincti%'euame itt evHlcut. the pro- 
minent fealurvof the machine beiu:; the lunir. »tron|r 
Miout which pn>Jects into the cylinder t4> )m> bcircd and 
Mipliort* the boriUK head. Tlie t<iol illavtntteil in pri> 
warily intended for boring and fai*ini; eyliiMlent and 
liiH-r* f'lr m.ifiiif ^•t^;:ille^ Mp t«i <1 fi'- t tti iliLiii>''ti-i !■>■ (i 
feet lout:, but in. of co<inie. aliM> »uil«ble for a variety of 
other work, iiucli tu* burin;; ^iin iMMip^. for example, and 
haa thea4lv&iiiaf;e that it in ptu«tble to bore up to a 
dead end, as, for ln»taiic<«*, a cylinder with the mil ca^t 
in *cdi4l, witlMMit any borini; bar or May t>ein|f re>4|uiriM|. 
The viiKrarinic »jko«> die tiMkl In order f«»r Uirtne. 

It wilt be M-en that th" cutter iu-ml ih cnrrimfon the 
end of a sptudle which (tHMPM throiii;h the DiaMive 
Miotit, and has key^t on Itit back etid tiw bifc wi»na 



whntl bv whlrhU la mtatacl. The work UtihI u|HMt tho 

tal*lc, which in A fee^ »rpiare, tiMive* forwar<l lo (five ibr 
fec«t. The »pindle lit inehe> dUliu'it^. with a oHtM-al 
na-t-k running t«» IK nicln>N diHiii«*t»>r at tlie eml of the 
»iM>iit, and h»> a lonir b»nirin|{. m» tliHt. both on account 
nf ilM iile*> and Che Mirfure. uny *liM'kne«M in out of the 
iptettlion. btit, ftirtlieriiiorv. llie conimi |itfirt in lapi^ied 
Into Iu place to obviate the re«M»Ie*l chuntic of »liake. 
The diameter of the rtiout IttH-lf io M iuche*. Takinff 
the>e vsrtoud iMjintM int<i eonoiilf ntlion, it wdl lu' mi'II 
that the accuracy of boring in Ihia type of nuichuie is 
likely to tie far trrvater than in tho>«' of lh«* luiial |kat- 
tern. We i)u uot wi»h l<i convey the i<lea tluit there in 
uo delleetion. That i» iiii|HiMiiblc. but the deflection U 
iu tiM* flrvt place exi*eetliiii;iy kiiuiII, and iri the iw^*ond 
plac«( IK m coiiiitaut ipiaiitity mi that, except for ihv 
creaioe in diaineier <iu»> to the uvar of the itKd, the Imi|« 
tH»rH«| iiMiM be imralM and entlrrlv frvr from the l>elly> 
lilt; which rchiilirt when Umnir witli a machine in which 
(he dinlance of i)»e ruttiuK l(»ol from the |>oiutti of mip- 
port is continnully cliJiniciuu:. 

The inaiiiicr of 4lnvintr thix >pindle will lie uiider>t4M)d 
from tlie iicc4>iii{iAi)yink' etiurAvinir- 1'he mot4»r i^luift 
criiUH'h the machine tilimoiially. c-arrylnfc on h* eml 
a »kew pinffin which ilriveM a whe«<l tnnii«*d(at»*ly 
aiNiveii. Thix wh»^l ft* key>^t to h hhaft which cr«*M^jift 
the luachliie. and ciirriett jit eJich end two whrein oo 
uleeveo. All four wheeh are of tliffereUl 4)iautetefH. 
Parallel to this cutinterHlmft tlirre U a »rcoi»d shaft 
wit li n larire wonii key«Nl U* tt« oeiitral (lart. It runs 
in lonj; can metal b4*ariitt;r. and on ifither snle of the 
worm there are a s#t of ste«-l Miid cun uM'laJ anti frn-tioD 
plaleit, T4> each cn4l of the rhaft arc keynl two wln-ela. 
All four are of difTMrent dianieter*. aj»d each one «>jin ba 
iiui4le i4> eiitfiur*) with one of ihoMt on tlM> counler>luift 
l>v iiKivtiii; th*> latter tiy iireatu of the M>r«*wi> aii«l hand 
wWeK ThUM tlwre ar** four chaiticen 4>f cuitintr i-iie^l. 
The luotur ruits at I.TitMi revolutUm^ p^-r mlniile and 
the oounlT-hiift at 1*^7 It iii worth oliN'rvation. In 

Juaptiiiii;. that there i-i n<» kwl iootl4)n III thks nvHteiu 4jf 
IrivinfT. IU the traUHUiliNttoii i» (Kiiiitive 1hrxiU(;hou1, 
no Im-Um bein;r ummI. It will lie tiuticed that aa tha 
end of the uiniii worm shaft tlirrr ia a four step 4M>ne 
pulley, ami on aiM>ther shaft paralh-l to it a sliuitar 
rxMM*. This is the f«ted iu(*ohunu]o. Hy a simple 
aiMl in(r**ni>oii« arranui^uent eleht rates of fectl 
obtalnabh* by it. Tlie sM-imil shaft is driven frotn 
the main worm sliaft. Inside the larfre part of ibe 
r4>riuer I* an Intenuil rlnic 4if iicear, eiicaiein^ Ini4> a 
pinion runiiinir "ti a Mud fixeil In ilie far** of a 
plate, the edtfe uf which eun Johi be *eeii. TlH*re Ih. It 
will be ubwrvfd. a Nmall clutch on the outer rlxl 4kf lh« 
ootie. and vertieally atwve tlie plate in a catch. When 
this eateh t*iiea;reB in a notch in the pbite. atHi so pre- 
vents it rotatiiif;. the clutch l>einir in frcnr. the sfier4l ta 
re4luc«>d 4>ne half, aa the trnrjsriiir«hi4Mi take* platN* 
thriHiich the pinion to a wheel on the spindle one halt 
the diameter of the internal trear. There are f4>ur 
chaiiffM thnmizh the f*vo4*s alone iMi the shaft ihua 
4lrlven there Is keyed a worm *>ttgnKUni with a whei»| 
which ifl vlslbh* ; on th*<**haft cnrryiiiir this W4inn whe#l 
ft> a second W4inu drtvlnti aii4>lher w4Hm whe4>l 4*11 a 
second HidiMtle. which carrlcHa tM-vfl pinion 4lrlvln4ril»^ 

Im-w.! n ||.«'l. rhf iif<|H>r t*i\rr .»f wlilfh ctm b*- #»*eii. ki'> cil 
liittM* '«-i>'W wlocti ri'*-«ih th*< iHble U will tH> olmervfd 
that on the 4rfher enil 4>f the itiain worm sliaft i» a larife 
drum which 4lrlve^ bv iiieaiiH of lielts a |uiir of fiut and 
looMf pulleVM 4*n t he flr^t f«^*i| Hhafl. Thin is for moviufc 
the table rapidly. The liella are thrown In and 4>ut in 
the usual manner by rutatini; the abaft ruuuing^ bcaide 
the bed of the luachioe.— The Eiiiriurer. 



A pataot hiu re««ntty be#n ae^ure*! In thbi country, 
by a lieriiiaA. for an artificial rmblwr, whtch differs 

very much in ir» ci>Mi|Nih|t|<)n from the imuat oil Hiilmll- 
tule« 4>f which we have henni wi much lately. The lit* 
veiitur profcvaea to have aueceedeil In preparint; fnna 
irlue 4>r prlatiiH* and Kl>^*^t>*'< *lth the addiiioni of 
o1l»er substanm. a toatrrlal which an rrfrards elas- 
ticity 4N>tiim very near rtibber, atid in Mmi« rrs|M«cts ia 
even more elastic, althou^rli it i« a4linttttnl t4> be a4ini«H 
what less ca[iatile 4)f n*i>tstiiif; a tensioiiul strain. Tha 
minrH>iin<l isobtainr4l by aildinjc to a h4>t mottvn masa 
4kf frltie i^r t^bitine a s(dphuret«*i] hydmcarlHin, siich 
as iehthyol oil. This, its is well kit4>wn, is an oil ipt>. 
tained by dry dt«tilUiion of n t iiiiminoiifc niat*-nal. 
fttiind. for iiii-tarif**, in 8*H>f*^ld. in the Tyr4>l, ami alM 
M>etns to Ih* pardally pr«Hliir^>d in (he d4*coiiipt»itl«tn of 
lUh olTa), |i alcMj l>een fouiM) tlmt other Milphur- 
vted hyilnx'HrlM-iiM may \tr UM'd with opiul fuccet>« In 
the manufacture 4>f rubbrr-hke iiul>ptancni. Unly 
small ouatilitien <if ichthyul or lhn.like are adde4l. A 
irum like niaA« may \» produceil by melting toffetlier 
'^VJ parts of a hoi mixture of i^lyci-rlue and friue and 
utxMit l.'V parts of iehthyol oil. but the <|uantiiy 4if tbe 
.atier will vary aiN'ordin^; to the dr».Tce of elasticity r»> 
ipitreii We think it extremely autikely that a cmnpo 
sitiori of this kintl will eMrr succi'Mfully mpply tb« 
place of India nibUtr. exi*«-pt, |kerba|Ni, In a lltoltwt 
[kriHluctioii ot articles whcriMn cmiy compraariva 




Digitizer' 



SCIENTIFK: AMKiUCAN SI IMM.KMKNX No. liMS. 



May IMof) 



STATBH OUN8UJ1S. 



, - - r,— ThlH 

flmmlil* li fnqoMitly callwl a|M>i Id mill la the 

' UttflMMMK 



«iyA^tBali«ni Ibrir ti«r 

MO vustooken, MMmc fion ilamaga tonnidftla ii»it 
*lt driar* in thlnigiili^ aad mbub uvn 

1InJt«d Wiitn Chjbiii ^Tl*. I^Ht, of t^^mMM^ ih-t 
nmny. Tbew «lineuliieii» uul*** iruardtsi oieaimt imm 
efttvniUjr, vUl brennff wry >« rmuii ohiriMiIni to thr 
|in»iw of thiw hnporfmit And nuiuU/ im'rwMlntf )t<'Mt 
of Anorimn tnicitt l»Q#niiMi)r. lhuui%fc*«>iii*<>biitvr> 
•nd nuwbiiw I^mOn in Imimit hM l>ppn rery fivqiu-nt, 
Mid I h»irr >ii»t m»en cia«> AltiptttMic In whkli thrtt' tvr^ 
vnliinhU ui«i-liiti<> t*ttsA» w«rs Miai|rf«t«'l> nitm^l, th*- 
«a«t-iran fnuiM*« bt-lnjt lifiikeii la MvcnU |iU<-<-H. it 

liiiposxtbli^ to i%iifii*r(Mlu whether tbe datuu wu< donf 
by ibr niilwiijrit In Anu'ricu. tb« fcUMiiiMliip fuiupAiii*-*. 
or by tli« mllwavH in t^vrmau). NoUiily i«M*in» in Im* 

rM|lOluib|«. It alli>^-\l, b.»Wi-v<T, hy Xhnme InttTi'^taM) 
tllAt IIiWl* bea^y iiiiurliimfi nrv NiitjjiN'tci] t*. vpry ri turrit 
hlUiillinir by tliv »trniii«hit» riiiniHiiii***-. It Aii'iil th«t 
thry ji*rk thrtii out i»/ ihi' Vi-»M'K with Ht*-H(ii orjnM-»<, 
oftoii iKfirktiiik' to friiil i*Jt*iiiiirii w 1-1 'h .in- nnf -rnnik' 
••notijih |4» KimtAin tiiti wi-iubt, lli't in' iu ri |irii.i,' il.xiu 
Atr«i) iiiJ4r'hiit«v> tht' (ririiiHii tiiiy»T •'^■tiiiKi— ihtMik 
wblk Ml tlu' |Mi»M'**li.« .if th** rullwH> III di' lliiul 'ii sti 
niitiiiii. ami tti*'y iir^* nittn *-\bilMl<'<| to wilri. -h. - h< f.-r.- 
tH'Mifr takt-n frmn llie (J»'|NitH. r>-Miltiii}: m pr-itoi. -i 
drufi". Iiiiik' ili-^Mf rvi'ii*»l<? clr«)mlii». «i <l :«.ini. iiuu-'. 
■•X|>t<ti)<ive liiwsuilA. Dt'lity iu di'lirorv ot iii i- hm. >* 
bji?« hImu ill fievt^riil Mt^^al>^■^*«l ni'«njl!ril iri iu-.ivy -, 
In ■hiM- ■:mm'. .111 iip|j:ir!ilil^ % 11I ■■v.T IMHt wn- (o 

lijivi* Im-^-i. il.-liv.-r.-t in < i.-l-.ln-r. Imi .li.l r.^t r.a.-li (itT- 
tikutiy uii'il the Icllxuiri;; r. ijrimry. It h,*.! lit*<M muI^I 
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tliur It * n. r--. Ill 
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ibf AetH'rii iiti iiiiittuf.iriiirt r. 

T<> iirn^imr (ir»'i»k.-**fi ■liiritu' -;iiiiiiM'!it. mII tuiifhiinn 
ami fKirtHOt nmchliu*- wf,, u'<\ In uli. n |MnKihh\ 
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In ->>-iM !■! thrM,^ iiiarhiTM''t Hhti 



?H'uii marhitit-t. 
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liiTL- rtvul.ir * 'i-*. I ui. r. 
^luniJiiur i-i'ittrurt*. < i s i n ml: 
'•rtLTTMi ii.lo. Mi.i h ir iJ.lr 
.J. t(irl?-(l ^(«"- ili ■:iriMr... whicli 
;>.irt;c il.ir Mirth-.f ii)!u-hiii«*-, 
-i- w illiii. tl-f ^.tHH-ilSe-ii l«Hn\ 
S^K^uU cart- <<hiiiilil i>r t'lkrn thiit lltf of Indfntf 

»Uow fl**nrly thut tlir ntiu-htnt>N Mr^ (11 ^timmI onl^r. And 
furwanliiit; iiufiiti. sltniilti tflv<»ii ii|»»cUI iiintnH-tiouk 
(o r.iivfiilly rxainiiii* thorn at tUt:* nfii|KHrli> f.ir cnirks 
hvnd». Aiiil br>'«k>, ii> - r-li r thftl tbf h'MtKHiKihitiiv It.r 
damiiirr nmy b«' 1 unly lii. ij. Whil*' tin- lriiiix|M<rlalicm 
(••iiii|MiR)i>-» \'M\ t>«' tn fns for Ki*(xiii djinui4n>d In 

triin:^'! rin ^1 M|i|H r will ^x|icru''tK'e mmiy iHlliMltItt in 

ci>m|ti mmil: itt i>nr ab4-r(.* all ot th« llMita DOt 

^Xi'iif, aihI whcrt* rliiliiiH iin* n'xlNtcil. 

(KI^Mi.rr, II. iiiis rbf Qmincinl rrntrr ftf»d Imiv^I 
city tA Ibv 4rr''iit ir»>ii iitid (uial di>trn't M thf Gfriimn 
fiuiiirv. hiut li.-<'<Mii*-' thr IcniliiikT plju-.' in tht* coimlry 
for Ihr f^alt' of Aniortriui tiiArhiiuK and iiiArhin** UkiU. 
and H nuiulMfr nf flniix «*niidnyin«; Inrtcf cnpifjil arc rti- 
eiustnl ei. luHivtflv in th*t iiii|i.irTAtiun of Utrt»e K«KMi». 
S.iiiw of nriii*^ -In fiuT. itctirly all of tlwrn-^rv* 

ui'.vr tb»* pljilm Mh.>wii>4c Ih^ iiiiiueii of lUe Aniiirimn 
iuiknu(ni*(Ufvr» itnd ri>pUrt< tbfiii with pl.ttin iMMirlttK 
tlwlrowo n4iiiu > A» ttji^ luiikt'tf Tu itr.iMl nil of Wwm 
dlflotlltiM hihI l^HV1• ttif pn.nt<rf tlH> lii'ruian lulddle- 
IIMD. A nutultt-r ot AuitTk-un ft'iiriiifn. tiiHntf t)no» bavv 
opt^it'.l |KTniAii^i>l uflUtvt \n thL> i-ity, nlth AuieHi'ttii 
tMnariiu'-'P* in «'b«jv«. ^brnf pUit» uiitr»|H>clflcalliin(t are 
prt'iHirtf*!, (wUiualra nuule. ati<k oiifiiract% «>iit«fe<d Into. 
Thin t.>%tvfii tovifry taoch wafv tstMaelory tn ^Kith 
th« ni'iiiuratfltarvr aad iIm Qbinuan flniM wbicli imy 
tbt* iuuebiu«9 fiir iiM*. Tbarv ran b« on doubt thut 
luiitiv t'Wwt Am^ncau inarbjn«-lool liianufMriurt-'n. 
euuld pnufitttMv {nomiM* thHr bu»ia«iM by oiicinnK 
ofllrvd flop.', vtitb >-nin|M>tf>4iit (-TiKliiwrs and Mjllrtlor* 



Uiiit*d StfttM BsporU to Ttsrlcvy.— I'ihikiiI BUr«ha] 
flalxt^Ail K-tids tliv fulloMiuK. (littt'd Hirmiikictiaiii, 
Jliir^ Ji 'ii. lyiW : 

" Wbrii tbu AtiiiTicaiii* nurn mviirf) n bnUI nn the 
market* of Ibe Leranfc. Ibeir VMit nwonfecm their tm*'\- 
n.-M« ■ aiNUfitgr «nd rminr. nnd vinflimcn of their 
<?on»nU wia Riftt then the Im In nianjp b Imw of 

TliU in th»- w'ntt*iM>' lit a n|)^-lfll ()i«|Niti?h, wilh 
VkniM <Nt«\ tiMlilUlM-d III TtM' London Tilbn tbh 
monitntt. Th- tonrh of *-\|t*-rlati'>ti |Ual tht vitriUnrr 
of AmtTlfnu I'^m^nK ^\\\ *»•• a fsctor Jn thi-' tirw busi 
m'W driftx Into TtK* Titutf9 diftuit^h wi naturuMy tlnit I 
tt lonill ivtif'iitloti aienin |4> the oiiiiilon MtifMwrallv, 
«'iil4Tl-^i>te.1 in fireat Britain atid oci ilir KoroiMiannonf 
iiMit. (hilt tht* AiiieriaaM L*<iguularaervjrt* {» uuexvellpd. 
At Ilia auue tina» tlMrv ii mnoli iafbffHMtion In tlie 
dlMntdi tli«l H liaimilnnt nvMUlindniljr, umI 1 sNe it 
bvminfnih 

»TSB DsTTSD BTATm Aim Tpmcbt. 

"I Imvr h.^.l itmrt' than .IIM* opfHirttinit V of «f rniini; 
inroriu.iti'Mt puldt-lir'*! l.y th.* iK'nlr^^lu* Zi itmiR. (►f Vi- 
^-hfia, "H \h'<- :i.-iot' fNihtri'iil iirid <NMinnrn.>ii\1 pniiin- 
-T'li l.t - I -M-r f of Ihf ;:ri',it |»*>wrri« in Tnrkvy. Th*- 
■-"II'' ii'Mrii,iI n it-rv iiit'-rt-«tiiitf iirrrHMil of 

Ell.' 1.1 inti. r- III lii ti tUv irriit.'il Sij.tf* i.« .-n.^ uvorliiL' 

to »'M- ii.| il- i il'ij. in-*' in thjit dtr»-fth.Ii. S-xHit-r fif 

Iiil<T -II. [jimi.. n. :«»wt-r<* will th.il ifi th<' Atio'n«-itn^ 
il diin^;i nm* rival tii t|it> i-j(j.t«'rn n.iirk* t»- Tlif L'r.iniid 
ban !».-.-ii prc|Kkri-<l lOr^'ady »>y . xt. ii-iv». tii^^ioimry 
work. TtinMUflionl thv «ho|^- of A>-li Minor :uid its 
btntrrUukd tlwc are Amerleau iiili»loiianr Mtabtiah* 



in»'nts wIiI' Ik liKf . vt rytlorn; Ani. rir.^»i. nrf ortriinif»d 
on a priM'drjil liii*i<i. TlK'ir In'u.|ipii»--*'T- htv iit 
^^inyriiM III tht- Wf'ht and at MumuI iii Hm- f,t-t T" ■ .irli 
iniK'ioti wtioidt an* attitchtsi whrrr rhiid-. n Irurn ri a.l 
bi>c. writ in^. ' '^'iHi iiti<! -,\r\: t ruiu.-d an xkiUfil 
Vfocktiit'ri. At Mrtru^li. I.t :ii--Cati' •-, H>. rt- i* tin art i 
wtri!!!' wchtKd. wlur<' un fowi-r lUuii t-bildrrn ari» 

' Ilitlj.-rlon.iiiiu. r\*i.il rt'i-itionit bvtwpfn ehf« nnit«H| 
S'jit.-> ai. l Turk- y l.uv. h. . n iif >>iiimII inifMirtMUrfi 

S'llpt- f-iillliik' (iti'liT tht A II iif .i-iili \\:ni '.iti- M..r frt-ipifnt 
\i-.tor»^ fit 'I i4rki--li p -T-- T;i.- Iv-r ;it i-i i.-- iK-iit'.|_ 
llhco of til.' \.-;ir I'-If- y?, •'Ini^fc liial ijul a hii'U' 
AniiTicAii v.*«.| -■.rnw.l |n I he TurM-h liiirti.ir- 
FMri;i--rl>. llu-y n--:! 1m f ikf |m-I nillMini In Tiirkfy : liilt 
Kii--i.'ii* r'Mimwi )E (or» liiVfi drivr-n ' h«* A*T rrican < •! I o-ut of 
r II-' lie hi >ine«* IIm* iK-iriiatiini: ■ .f i hi- v, ■ i r h. ■ '.vi>\ it, a 
diri' I liri" <.tf sIi'Tiiurrs ti-iw-Tn N.-v. i irk .t: i 1 Con- 
utantiiKipU' hriJ* l»«»*'li firv:,iT:i/i-il. vsLti-:; pimMi'^i'H to 
Kitiutllatr I'Miiiiit.T- ill iti'i'Ti'o irw u rw-'t ii ttu- tv» > 
*'o[iiilri»-«- Aiui fii'iin t^'-M.il- iin I hiri I- n'<)Miri to 

\h' tran-t-ltij-iH-.l ui ^::n:li-^l -t AhmtI .hi iMirt*- ^unl i^iih 
of 4'iinr>i-. i^n..t:N r.-.Pi i tj. r. .>.t . .f irsi.^-p'.ri Th^' 
nM'rrllHii.h>*' »■»]> ■ri.-.l frmii Aiii.-rii-.t In Turk- y r- .ii 
hImS" prKr i|MiII> i f r.iv. inin. Intnlwitn tiM.l>. a^fT) 
I'lil t ;irrii ni l II iri*-. lu.d iif lii-r loni riiiin-irm't iiri*<l fi^Nltt, 
riJiii lif r. iiud (I .iir Al rh. Itt'i^i-ititri).- of Itut vtiir, 
l,iKH,i»:i kil-:- I M •! poiiiM!.--; I'f AriHTrfHti flmir 
li.i.l Itf. ii rij[^ir'i >l iril" 'IUrk' y, w hi-ri-aw t'rt iirh aiul 
.'il-- ■ II iirn^.vr.iiri fl-mr lni.'i \-f\-A r-'fu-*--!* I'lvtr.nits' «t ttn* 
.iisr. iii hi'i)'-''. Tln' AuicricyiiiN lutj^Mirt friiin Tiirkfv 
■ M'lurii ^kill* uifl hi.ifs t*ar|»t'ij^ and I'ottoo of BcM*- 

1 1 nil \rr' iW t li, 

"Tht* indutitrial i»tafpfl of Kun.i|tf, and, fomiMwt 
ainonir tlK-ni. AiiMtrta-HuutrHry< "'^ wtirtu<<l Ity thr 

DflltiH'hi- ZeUuikiC tlic tlaiiL'<*r witli w):H*h thry an* 
tliri'iitt'i.r^l hy Aiui-rirnii ex|M»r1a(io4L. Whrn tin- 
AiiifrifauB ont*«f iMvur4' II hold on IIm* iiiarkft* of thi^ 
Lrvanl, llifir i a*t n'»*oiirM«, Ihrjr biiciiH**^* rniMiiriiy 
and cnrn^v. nnd t hi^ vi^ilani-i> nf their rmmaU will JCtv« 
th.Mti thr liMd In uionv 4-bi>M*K *yi i;.H.i)fii.'* 

Till- Unitvil StHti^ tiiiiil«t«'r /it t-''on>'tAntinO|d9» Mr. 
Htraua, mij*, nndrr daCr* t4 %\:*xvU 'J7, IpW : 

I linve evwy rcanon to b« li4*vp that If eiilvrpriniiMr 
AiaeHcan bnoMw wnald i-tody thin iiiaHi«( aitd rwlab 
liph affi^tH'ipg nndfT Aiii>'r|«-an r*«|»re»enlativ»-». itn-v 
MtMild In th*- o>iir-<< ..f a htntrt Ibne do a urofliahU' 
«imK in inaikv |*nHhir't'< :inil :«rticltw of nutntifniMun-, a 
lariri* buHlnewh. Hnl. in onb r In wImmI wurh trail*-, it 
M.iuhl he lulvlHtihli' u> n-ihI in IIm* flmi iniiiani'r Afff ntii 
with AniiTit'an •'H(-rhr> and n'liahilily. A kn..wU-dL.'*' 
of thf Kri'ni'li 'yt (i riu.in ^ln^*llfli.N', trr *h»th, wotiM \m 
of irri'itt Bilrjiii ' i u . 



PacUnff for Vei.eiut'ia I'Mtr 
wnti"* f' l'lil < ■ifiiriL'- Mliili-r (l:ir. 

I .•rtltl.l.t 1..I. ^t|.,:i;.'|_\ .i.'L-.' I 

niT.'f>. I.I . iT.Tr .t (:..ti.-'.l .-hiu.L-' 

\\^ ■ Th-' ... . .-.l,!! i-l,^-.- 



lur \ir':il IV SoIji 

i,.-l '>"(t>'- liiiiniifiM-' 
Th. ir !-> -l.-ilJ -iif pii.'k 
til \^>\ ni«cain*»*»< not 
Nrr..ti^' hur v.'iv \ \ . hi lit-- thit-ku<-*H of 

imiskI ■ nips-:-:.*'.!. Thin id prrjiuiiciaJ. not «Mdy ac- 
ronnt of I he hrrakAiti^ but brauiaa Iba canlotiiii duty 

in tiiiH iNitiniry is cxdleotiidoa Ifac |Drai» weiflcbt. 

Broom Baadln In Oiaat 3 

111 AdvkUMV SI>Pi-'t« nf ('on 
iti. I iiUtrd, MVa IT. ^, I 

llinuinfffaaui, tnat tliora WM n KNIft deiMUMl tmriuid 
iuablJiijr to procure Aiuerteaa bfraoni hnndkM Imm^ mmI 
that I wonM like to kiN»w why there ilMuld he tlM( 
eranrltv. Under date of Uareh Id. I have neeived the 
dveired eiplaaatlon, vervjivaelowily valnntwned by « 
ffmtlftUUUI la the OalMSIalMt. »ho «vidnilly ir tbnr- 
ouohly mil paeteilt and Mi Irltrr mntainN po laaeh 
that i» Of Interoel that! glee It bninw. ll«.»a\ii : 

have beni in the paat a xvty larKP haiKlterof 
liiaaui handtfaL 1 havo *hip|M>d a firrcat 



■t MtilB,— la a Kfiort prinitsl 
(JMiMd Hainlial Uatatead. «if 



inantf tlHittMiMlii— yea, bnndrMU nf tbniiHatKh—to Knir- 
landTdarinfl; tlui lant aftra>h or Hebr^^'ti yfar<s but have 
notdoneTiirv imifh for tlu* t:i>>T xin or ciirht yvarn, for 
the rwaiioo tViat lh*y raniM't l«f ».>ld iu Kntrfaud at a 
pHnr thai will yi* ld i^uy pr.ifll u* riihvr the inaintfac 
tntfr or ftltippt*r. The bnwMii bandW that thr iradi* 
wantH In Knitland Ih lK>t what is known an a hroo^m 
handle* in tliiii cotintry. Tht* Kni^li!..!! broom hiindU- 
tls^fora lliN»r bnislu ami intHt be mrhftt Un^;. 1^ 
iDeJieii Ui diaini'lcr. and lhi< Minr »i/:4> At ttiith t^itiK. 
An Aiiirrit'nn broom han<lli? in im-hvM Iohk. >.»«v*'n 
tMi;hni»iif nn inch in diiinn't4tr ai im. m £. i..]«.'t j^ii; i.i 
til-.-.- i- I'lrth-- of an imdi at thi' oi it.-r > i ,i Mill lin i| hy 
iV'jriiJK It out Iliat thi' Kn^l>..h Urootu luiiid;*- taki**, 
mriiniinit tin- »aw ki-rf for iMittnit; it out of the hinibiT, 
a blank that In l'^ Inch.-g^ fi<)nar(' and ii inplH*ii in 
li'tifith. winch, tlirnrcl mit in Uic Uwrd imvwtnr*', i* 
athait *lf tt'iiih*. of lixpiar*. fwl, tuid M, * i-. ti.t.'nnn(f 
%-i'ry rU».i'ly. U'bfii yon und4'r»Iand th ■ i.w- i:i ti ih.* 
Kinril-h inerflmnl- rx|M*cl. or rather unnt. p. j/iiv thp 

K'i::li-li M> -if ■■■rn.iiii liivri.il. - ..1 111... Il fr^.iii f r. t.i 
fl" ].cr t?ii'ii«,ii:i| h. -■t..|||;ii r i.lui llij\i|.' .if U;||I.' 

ppr-i 'i-. .'iiiii fii.kt. Hi.*' tuiiil'cr r.'iiiii wli:ch •ti* -f litmdlt't* 
ha\ I- hi Vi.- - lit ifi worth from ^J,' ' ■ ^ Ji p. r ; mi p-t't lit 
tii«- lK'iiril». ) on ran at on.-.. iiuit I'l*. (I'lml c-! wili 
not br.i.;^' II*. much iiMtni-y ail lisru..,! i»n4 vleJctfrtHl (o 
th.- V. : .1,-^ ElMt tH-iant*. ih*-iiivlvm w<mld bring^at thr 

lUtit 

' Am lli-r n'n^»in why Ihc luin.jh- Jir.- -tfarrn in th.> 

f.»r' l|i;it III.- 1'',|ii;Iih1:i pfi .pi. ■ 'A i i i|i«.|*t Up.ill liu*'!!!..* 
Ii-rliirij 1.11*. -rtlLr^- -priu'-', u;nTi'ii- tl'f hriM.ii: htih-ll"- 
tha' iirt' nfcl i[i I hi- .'nii-try ^r.- rdh.M tiiri-H <»r l»«>h- 
wo'-[ I l.tiv.' tr:.-.! v4-ry Imi J iti my fit»t.'rlri»i*i* to in- 
tn.'ij u-.- r hi- Aiii. ri.- ii. L.t^^w.... ] bAudk- Into Kn^ltind. 
hnt rli. y t..iiip,y \ ictv.' i{, Thfn-f"T.' ehr liiirh 

pn.-.i <;.f I 'I-' -i.nn-. ,11 H i- I t:rrv .■ii.'l 'li-- r.i.-i '.li.i'. il 

iH t:ri ii« ii.u* -i:.»rr'iT ;iii.| ^fim: t rvfrv \ c.ir i-. the rt-imnn 
vihv tl «■->- 1- iin inRufliciL-nt nupply of ljt>ioiii hiuulhiom 
Kic'liiinl 

Ii,i il:i ..tiiJi' iimil wl.i4-h broUirbt the >vw York ejl- 
plaiiiitvon. I r*>c4 ivid from aii Aoierlcau Iu Hauibun;. 



wbr. n^doMi^ hti'>:ii*>«e there ae an aMltora ilalied 
' fhtehf " 

juir;«ifraph ocriii^ 



iiiHt.nfj<.*inr«<r. n fetter In wbwli the tbIlcMHiifr 



"Til*' r»'aMin why hrTM>iiiHi|rk?« ari* warro in pmlia- 
bt> thi". that tln'rv has br^Ti an iincipitMnl iHinni In 
hrfi-niiH in ihr t'nitcNl Slatf--<. Th*- prlc»- Inm k'Hn' up 
]^'rt'?-iil. Within afrw n»onthM, whwh \* xyxWv iiini-iial 
for Mii'h a Mlaple artwlt*. and n»y Jimtiufjici ur^-n" arc in 
fon?f-tpu-iiPc four or flv<t uiontli- l»'liiii.| In rh'-ir drlive 
rif.., AiioDht rMuvin ih^t for hn-nn hnmlli-'. lun^', 
ntrai^ht spritco ©r IuimW4kh1 ^IM*k'" an^* n-^piired. and 
they uiiut be well n aw md la older iMit to crack. Tbe 



Ikhiid Iula unquettkMtaMy (ax^tbe luanufMturvn 
Il ' utMKwuaad their kiHM are no doubt lultaadM. 
h >t bit- eniptled before tlM wood bUMNeajBait, 

S. .(I'll." 

S'liijc III >t?Mi" nc*. ! I'l^t tn I/>ttdi!i nn Aiiii-rlninriii 
i-M ^■f Sw.-,:i-li ijiiivj.-.. «h"--.- r.-liiiiw--. in N»kM, 
h.l.vr f- ir iiuiuy yi-.ir?« .I'-rnr-i tl-.-.r ihrHitn.* |.a v..,j 
(»f »j.riii'»- IimUt fr-iiii tln-ir un.l I .c t, . . i , 

wrriti' h I II I [ hilt ii. i: i.-i.iy w.t-v ^| i .u-t. jihu. m . .', 
In (hfir ]ii-.t:l.lM.rhi....l* hur pr,.rii l'.-i .th.I', i|ir-.;.-i 
Kvwl Swfd.-i. uhil N.irwn>, I lt;.,«.- prf».-iilo.ri| rJi. 
1. 1 It..' iii.ti.uf.i. ltir. r of i-ni-lii-» h.-ri- whu i ii,,|.. p.. ,■ 
.pirv f.ir hi uniJ h;»ii li'-*, ad.l I atu nut ipiinij; ri^ti 
H" \^'• iiiii*! iti I It.- iM-iir fii'urt' It Hill h*- rnY>....%f, 

f ; -r hn Hini n i:oi rt -irt- f ■ i .\1 uuu:< -ii I ii. n— il n^fs*-,* 
he will tMJUMut uuw to luakw all VKiivrluieut^ uh «j 



neei fa OhiDa.-^nie HAdnwinff h the tatnUnrv •! 
an ■ftlrle which appvared In tbe Ldpeicvr Tmfctoi 
of liawh 10. IMW : 

" China In. at tb<> prewnt tinw. a n^iairywltb mhih 
aH muiinerrial iintiiin» nnp <'mh*nvnrinK to c^n'ov-, 
tratli* ridatlotrit. and (imuikny, nni**- ii>- H<^)m«it) .< 
Kyao cb>in, Ic ill ih* Irad In tbcMruKKh'f"'" f'tn^tt-nuj 
huprfiiiary. 

' Tlo'rt* is no douht that tbe Oblii«M* rtDnin; »itt) 
iu riKrfinnuH iHipnlatinn, afffn a i>tili*ndM ftnd fic n. 

l>oniti;; uianr of thr pri«liirt« (»f (hw cmntry, t^. 
qiii-ktion ariM'it whi-rbrr rir not xhiMv arr anwinif Hm.* 
urtidi'* wlii.-h can hi> prtdltably im|Hiflrd intci (%a». 
TriikU NhiMiUl U- niad«> In thL> tlirpctfcm, byeB IMUMk 
for wlmt irroiind l» not rnv(>ri^l by UrruNUUb Ihf 
li»h and Amfriran* will lak.-at oiic^. 

' Ol r<.iir^- tl inu»t t»' rrnivmb«-rwl mA »fn x.'r 
ronHiiten.«I itiat ttit> Clilnv*e, am h luiil- >■■, |ia\f « ii ■ 
tiiK-i ivt< ctotldiit; fiT tin* f4'f I : but tbrri' i>i. > 
«h> wc rtiriiK>t niakc tbt* kindr. of «lii>«« *r.(l nftir i . 
patlcrnv i|c»iri*d. Atrain, il iv tu N- r4i.M*lNl ri>. 
tliroUKh tho inn n-nt^ of Kun>p«'an»., «lin trr i 
ytanlly in r i n y\ iu nniiilH<r» in (-MiHis. I,ii«i;.ni 
Uh*X vvnx w , 1 1 I I I I iio favhinn 

'* Alr^'iul^. t!n'rt* iir<' .* iHiiiilM r of Ilrni*. 

wtoch iiutMirt t44*fniHn ]- I'h.-y !i .v, 

hp.'tni-li tioaM'>t fn the )!ir_- ' <i n i >i* r--ml i-t-n 
M'vora* .'I lin-MJ h;»vv .-^lat'i .-h. .) tHf-'ii-i. ^ hi 1 
ThniMfc'h [h'' iii.-.lii.iin -if mii.-Ii firii-. Ih.' . \ | *■ 
>■ X p-'tt itu' --il' n— to rhinii r-MlId ht' I tiH.l » iI ii 
iliflnnll V or 'ipfiw. It n\.\\ hi- thai Mi-rt' 
hunitM'Hs |i. \f .loiii* ill till.- lii.i- : a1 riiU\ xii i-jni 

I fair If ul -houl.j h.. ^'ivrn," 

HT-' lit (lii> .■iiuiilrv. iini!i ihh.ilr ■-j 
li!t ni 111 r* o( VI .nu i: riw, ur.' i r^^r i; lli 
mtX t il .■in»«-U'ff to K.titui;i 11 tl":; imii 
rhp,ft 111 Mhiio»-r t v/ ry lin-r tif ji.- ■ 

Ihiit Gi'fiiitthy. WUhll. t|w pMt p)' 



fhii 



I ritat'i 



1-1 CM^ 

I K ii^:, 



*hp,i 
rh. . 



est ai- 

»pir<'il iiy 
iinTi-i'ifUjri. tl 
M.T-lnl h..|.| 
w ll!i ItH- I.-..I 



till*. iu>-r»'Ji>**l h. r I xpi.rt" iMrh.T MiioiiJily 

Thit inuniinif i. V Uilv*»i Stntrw C^-linlll llr.i:-;,^ 

H WariMHr. Jr.. of Lrtpiik% hod <M'rafiot» t.> mil i.j^i 
i»evtrral partii** who had just r^lurue*! fn>tLi Cliim 
on4' uf ahotn ha<l the fulhtwici^' io say abutit tift ^h- 
Iradi- in lUut . : i: il ry : 

" I atn vt rv . i rt.uti rhat any attrnipt on ttii* juM ' 
tb*' iiiAiiiifjiiriirfrfi <i1 Wrriiiany ttt nf Aiifi-r-ni I'-ni!.: i 
(ni-turf t^tnii. -..- •■1.... .* roln- iniiHirt^^l iiil-' ('l:irj\ v ; 
l>mvp A fnilnr. , l..y-iiii*t' of tin* pr>sAilHi|f '. ]-i 
for whirh »U4-n iirti.-ii-4i Arc tioM In that A 
IPmmI Miiti«tahtr«l jwlr of Cbinr*f •IXHrt* can Iw- i-i- 
cImmwI lor what would aiunnnt tu alM^Kit 'H* rvnt* 
Awerk-aii ui'«i«y. In a very larci- nuiiii»^r<.f t'liii.r- 
fa«lli«« of tile |M>>n'r (-lii«HM. Ihcvln^ fi>f IN* < t - 
f^mlly are oiailc by tt^c wife and tiiiMhrr. Th<- I'hih'^ 
ar«Kh«wto adopt furti^n rtijit4>init aiwl Imhit*- ki.: I 
auiMurc it will \m' ntany y<>rtn> Ii4 f4'n* thi-y cmi < 
dUfN'd to Wfluir our •hmt*. Of I'oiirwt, lu the iu"*«;*>!'^ 
article* »avii. tin* f.in>i(en i>opidHtlon in China i- 
iuff vi'ry rapidly frtmi >ear to >#»Af »nii »li':«JJ 
takrn into nriN^unt. It would e^rttiliily Ih- b r>^ 
IdfA. in vww of thl». for>l 
nuvful allFniltMi to lli<! Chinrx. ninrti t., fur <l <r 
pimf «nfl Mith t])e Aiu) uf t'XtrtHlint; (iM-lr (ra.tc- Aum 
i-iiii >l<iK>ii art- mil knoim in rhiTio Titer •RWkl 
lli.'rv III !.<nut- juoall Mlant tl ruM.-l: Kiidlib hOM 
niMl, *vrv It not for 1ih$ vvry Uiuti \>rsm wUdi 
iutk.-4l ffir tiiviu. iniuty nnuv w.iuM bit i«*Id." 

It hlla Imh-u proTrd liv utir ithiw llMUlnfUttDlfOMt 
ihry f.-iui rcHu|M.i». with (liOM* of any oliltr tv^ttj 

^ii iild waifh VM7 ewMMH, 
I'li'iiiiriM «h«rv tb«M li aay 

Aii.'lh.'r lioliit : Our ripoiirn •limiM b« CMrltu)* 
timt IIm relaili-n a niii(<«ni prle. f<* 

rl»«'^ una thai il •hooM nai Ih> ncrcalve, «• ir 
tiuH-i. iIh' em Doriin In Anfrkim .ihiM* in iiotcti 
ri.iintruiiiKiiWM an •mM lor morUlaiM <4uRn i>^ 
Inrt lluit Itam bam m llttl. rail mr Ihak 
lli*« IMIk ail3 oar .hoc* will li«V'tHi« Vltf Wf^f^ 
Dnpalar tbaa llwjr an toiiay. EiTMtttf* «( '''ZHz 
Inatwr wmmK In pr«|MciBr ahlBMli re Cblm 
hi pMk u aa taSitttbt t^lau*" 



iliOM* 01 any mmt <<v7 
Iit. and tor thbMMdi, A;r 
My tat «Mliw» It hurt* 
any HlMliEMd «r iMr p» 



laDU TO Ai>vA\< K siiKK-i^ or OMsuu* 

ilKPOUTS. 



n*. * 

Ma 

Ma. 4M. apHI l«.-1l»nIlulNaiii»Ktlt 

t^HMnplInn ivpprr In IWH-IVftrpfacNH* la' 



— Iit1pltll«« 1 
Ni-M |fn>i»nr 



.\llKr> 111 1*1 III O.-Ml.ao «l^l N-tfl*'! 

•>i.wa ill i k^'Mliioal iV.li.-U I'l ' *" 



N<». III.*.. 4yirll 30. •Ktn.rW.j In.- S» 

< ,.r.. I.. Ittti.liin- t'l>* \'atvi*m'ff lUi»il» [»' 

[it r I, ■. i»i 'T 111 Wttri- A jm\nt 



*I^Lllic Ua VrlKOlrlk- 

Ka. KIT. .%i>rll 'I'l. * 

Tr*> (It fir«^i HrtMlit 
Ntiribmi Brull- OKabi 



I v> r»-v- 1 ^1 T^iu I 



•I HUV» r»T.rf» V> T." 

UmMt f.rt ll(ir-« It. <«T««i » 



r(»> HriMVbi «*HLr.l « III, an MUri-k «lll W 
Tirir ,\ai(Hii-*<i '«i rnK»n"iT, ntii«*lnl ficllr* cm ^'t^^^t^A 
t»f <im>!taTiHtin Ii> Hir.tii ronptgn <H»«>"^. ffJ^SjTiii ^ 



StMr. Wi«4linc*'«k, IX tD>l Miist«' I 



nttaa 
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Bi.BrritiCAL iroTBa 



SAnd will h*' (T-t'tl t^Mi^f inirul^h Are. If th»»r«' t4)KmI<l bf 
tin" m llif 'r''l-|ilu.r(i- ( "uliiliiiny V al 

ltuiiana|M>li!*. It ity ^l l..i.-,if(«t' tt s- ftiJnrl.Mi^ t#( 
Ih*' i*lr^*tr»(;iil appitrulil* w.\:it cr cIjimii iton il 

1m*. Ttii" !*iinil IK nlon-t! i:i a l.^r^;i' t.itik jihov.- I li.- . v 
change room. Mid isMtivU tuituuhatically t4» uriy ur till 
nurtoof ttw boMios laaMh • nunar a» lo aaauUirr 
Dr* my •iMiv»l3r. 

VnMinoctaaUla ilut tha Bwhtrt w ami Um Ob 

terio Balmiul (tbe Bar njuli, MWlfav iMtWMB Bxh 
ebMrtor anil IniDdmiuuit, ou OaMrta^ k dliilniiii 
of MX nillin, will rliuiit* ilii moUrapamrfBMlMHMtii 
»l«eirk-liv ThiH omupuiy miM tlilVB IpHrtmtNui, 

■ilm> luvoriiKiT Hill) H fvw rrrlRht cum. In UM it in» 

l«iv<t>l ill |H-r)K'tuity <u tlH< KiM-luvrtnr aiul lran<l<i<]nnlt 
Kiiilrojul i.'iiiii|Miliy. wliirli fiMUIuiny wji* Imt^l fur tM> 
vriir> fnnu April 1.1. I'flw, ti» the Ifcichitter Railway 
(Viiiipaiiy. 

Tb» ntunb«r of umtorn rifpiiml for tho (•niivcwinn of 
tli»* Tlilril Avrim»^ KjiiIvtav., in Xi^w V<ifk, (mui rahloto 
► I.T-tric IrHctlnli will ti.' l,«ai TIh ti' «ill In- .V»l iMin, 
;t.vi Iff Mliii'li will til* very liirvt* i-nr>.. »*-li .^|Lii|tpfl with 
fnur ;>l liiirM* |Mi»i'r l«fii«»rH. Tin* rt'tuiiMiiiii; '-*li> will !>». 
i*utipli(i) with imt 40 Iwrw |Kiwt-r iuot4>n4 inieli. It it 
nil intcriittiii); tiuiut of cuiu|iarb)uu tliat ixii* Aiu«*rii-7iti 
lnu»»ay nboaul muain inara nwton «uil eleotriually 
- in Ami - " 



whobi or iinmi BrtMa. 



at tlw liiwiit tlUM ia I 



What will !>«» <m*> of tilt' l.ifci-sr vi^srlhirini: fiuiw \n rlie 

il tliVs U't'll onUT*'<I rcl-lll-' pull f \.r,I li-tl irijr 



111.' H .,r 

t.T lUni ■• f— ' V< i.l. 

lnut.'>r. »Ji) - Tti- K i 
iirrr. It wiU hav 



rillllii-l. Til.- '„ri « I I I..' Hi 
-r v< Ml-. ^\t|.| » ill .|r|i.-o 
•irl -iil W.-rl.| ati.l Ki 
^ H':!. M >■ I 'f .Ir.iw iti;; 



.i 111 .■l-rtn.' 
■ciri.Ml i;.(i-l 
lll^HHMl cilhi.' 
■ .IM''!!! li'll. Il 



■ lr,.| 



aoo amndlaai 

UDttn) atttwMMi lUimlito 



fi"*-! of air iicr luilmli'. aiul lii'U il i-. iu 
wiUi'N'iir ttio KiiinkiN tfii>, ."iii.i iiui-iiri- iiin 
1 Jm> tunnitl. Tbft ciettrvr utmruipticro in thv tiiuiMil will 
•■•MetlMtiidMtokUain biatmfpat4». 

nmd« batirem the 
jtlMBtHidnewtlWMilM 

SMad to Uanlla hi On" ttaiiMr.* Cam- 
nan. the MUM «Uli!OT«'«,t» u Ik*, mod 
tbe dxp M •uondlniti aa* (oba laHiw a» lalrrmlt nf 
]0 ntilM, tbm Slnbo iaaildlaiK ***'^**''* hainK Ma* 
ploycil in tfa* work. A wfaa of MB inafa dimmlir, wUJi 
« liri>nkln|{ •train of ■ liltb onr 100 pimndiand miith- 
I'! iKxiiiilii tothaiaik, will bn nMd. TIm bmpsratiirv 

Cttliltf ' 

tiuii of 
aUi4>l<.il 

At thf I'l-lTiMrT lui^'l iliir of III*' .H<j<.'ii''l(i liili-ruiilion 

Iblf* fir* I'. Ti-^trii'i, lliii iirf'f'itUMit, 51. IL V. I'woii. 

(ttAto^i lliat tlir muuiii^ of M. I.iiiTjru ijjitilnnl. om* of 
tli*^ liiv«'iitor* of liic *lt<Triiitiiii; iMirriMit ».v».ti'iii, wlio 
<li»^l Titii ytiirt. aico III jKivt-rty, hio] loiiinl a ri-»tiiiii 
plA«e in a '** cofwwioo proviMnn-," t|ji> r.-nu of whicfi 
waa aboat to *xpira. In I'omu .iii n , » iii.iv.>iiii>i)t h»i| 

bean pat OB foot for thi> piir|>i~' of irain-dtrinf ltit> rv- 
inailMl to a «00i'>~-lim 'H f.. ri..'>n>ti'. sikI iTiH'Illils 
tlimmn II launiiiiHMii i.i fi-' u.. ni i _v <<: iri-.;ii 
v«*ntor. nay* Tli<* Kl^M iric^i S^'i.fi.l .%ti4 Klt-'-trii-rtl Kii- 
IKiawrr. Thp|j;nKiii*l for ihi- iitirtiuw liaaalnsady bn'ii 
••anmd, amla iiuiiilK'r of Krvuen profaialafial aud in 
dniitriiil biwltra mn- »«><'iirin;; i««ibw*riplitins Irmu Ihrir 
iTO lnlMT' l.p il.-fniy 111-' (M-'t i>f all afipnipriatf iiioiiii 



>l |Klllltll» tOIIWinilV, win DH HflVU. | IM UIBipBTaKHrV 

•'•It il'^iith* will abo b« taken, ia of probabtv 
! (l"vi-lo|MBMl«, and tor tbi* porpon « iBedlte- 
of ib«^«fliSSu-tei^bia tbamoMtar )■ Mac 



il W K- Aiiil.i- 



I I il fii- 



it fi,. 



<tv»-r wii- ii-.iil' ijiiiii.T r I 
rtii .\iii*tI'.jii. fnii:i IMii 
t*u^Uir?(.H uii May 1, I*"''-' 
litH-* itiauciirntfi! iii ' i- 
\m^X *.\»U'mn. The ■ ar 
fllHJ-. ftlt'l til'' rt.al k". iiri' 
H>Tntl1I.Hl ftil»lMl:it|i.ri nf n 

<>r -4tv, i-iii.->. wtiiii:i I 

lii.it, L't^ ,-. nr.. ,.| 
ft't- :;r!iit*> il Tio' -iii - . 
thr O.ir- rtni -rL.H.th.y 
t\tr Kill'- i-irci|i: .iImI Ml.' 

1" Ihr- [-ily iii 
<*nuiij U^r. ,r sv-1i-!ii . I.i-il 
thv «■ -viiiiiiilA'.cr-' iir- n- 
ixtf rtkiv liv ii\iTht Ji'l 'i 
ni'*-t t»wrv roil t iiiiii' 



.-|...-tf r .:t-.". 1'.%--.^ ..r [l.u, 

'MT-TS i-i.K. .11:. 1 ilirr.-; Ill, ..r 

i.',.'lp|r:i. iunl u;i. ..[..-r.f.l l^.r 
It u.L^ iin-" llir- lif^'. i-l'-cttii' 

MjiUlV. ;Li_(| Il [!■ »W filH- f 1 1.1- 

,irf iui..i--|i-i iifr.,T Aii-ii-ro'uii 
■t II. -tv\ -.-i-i I iithl till a 
KiiiTfir 'I'li.- ',.r*' for n iinirw 
;i.-'.'it>- .iiJil*- -- :h )!f»'rt!il)L'*i or 

iiir li y riiiS"t--iil rr;»-i-i''rw 

I .'il.iiij-. H [i|iii>u till ;r.iir. .uri! 
(ul u itli ■- nf I .rr I. (.in.-. Wi r hill 
.-I , iM-.- I if r In- 5Tiri.-i| ml r-fi ■■ 
Mir- r|,,. ra---. iv-'.- niii mi rl,.- .n- 
ufivii 'II. Miil'kirtH :iri- ri'.irhr-i] 
li'.wil tn-iii -crvi-.r' .\'A^^ I i-.i* I'.-rr-^ 
r-ill"v. Till- i:ri.-^ I'xt.'i.il ill 
ii.t.i rli.- ■''irniuiMlanjg I'tiuutry 



'I'll** iriirkHi^' "f tlif Il.itiMV. r ^...ftrii^ Rjiilwikv tixw 

2tll>'KltltH tit iV. I P'V lUlli-^ Ttl.- •'-rllipllU'illt »NM>».|>.r^ itf 

tl itv«Tlt»':it| ^r.^JLt:'y t-nn-, J*tl aix-iiiiinliit<»rM uiiM rnill*-)' 
e"»iiiLiiii4*i!. IH7 trullno, 3(i |iifiiiiH>tlvt^. 4 HpriiikVrv 
tuu\ 'it frfizlit r«n«. TIhti* ntv- il |«>WHr Nt^jitioii*, i *A 
which funiiHku iu aJiUtiim to powvr fur (ti« can, «lec' 
(rl« liidit for itiwCa «Bd CMda 9lie Motor oan aw 
frtiin iTtoMhonwtMHKr And tlM loeoMotiVM W Iwnitt 
|M»wi>r t-AfU. 

Amotif thm tiurttTi'i) Hoc^aki aihI J*>t>^iii th;«t uc 
(■i]ttiML*i(«-tt HI » HffoitiJ-hjiiMi ht'^ri' u*y% H itrvitt ilidtntMH' 
Iniiu J«rk-»iii Si)i(Jift'. ha> »« TIh' N«<«" i ^rlpniis Tituci- 
l)<Mti<K:rat. i» u Nlmlihy niMinl tMblf Willi n LMiritui.t 
M^rv*t, iirjil w* ih>iil>t n n(tll rii^^n* curiniH hi.tt4>rv. 
Ttt'- oiiL't* w(vt?n.**l Vfiih uT>''*ii li;Ilii»ri! rUMti. 
Hhi<-h !i -vr is woni in IMl^T*, iwi«l ilt-- |i .\ br.-d |itjttt> 
c^ r 1(1 tni- rvnt«*r atnl [M*rhaj>» 'fii .nclnT. *i|iiArf Tim 

U fh lU- r^.p IS [■..*l*.C H[j.| i-.m I If Tl Iji I . r. I , Tl Viul l:l am III 

'."r\iif "I i'u-» tifi^.i uti^' 11 li* 1 rv<' - 1 II I ;i L. V I't W' Ml I ii 1 V* 1 1 !'i 

u :r*" ;ii i! '-Ml iiLfi-ti il v*irtjiiii ariinTiiri' v.r > m ich l:k" 
:li.i' ' f .^-1 orilitiin> tf|t.^;t:t[iliie itiHtruiiii'iir A v\--^v 
1 Viiiiiiri-.iti''ii kIimu- !iri ni"itSnt*»i.l wiri; nnniiii;,' lU)*!! 
iiti:- ih'- l-L'-- 1" 11 -itiiill WiHibur butl<^ii. |ir triiilii:i; 
cm IIm' o^iNiif- Wmiti rli..' tnp i> in ii.tni'. thi'-tc l 
|il.»t<' r«*»l» ■[ir'--:"ly mvit rli'" i:i.\i^iii''. . Tn:- ^'-niu^v- lii- 
Tit-v- i-i t-t|'Laiiit'i| oU^arJy i*iH>ui;h by it.-* |iri -.i rit 
■ I : N a iliii'f tAhl4>," hr j«ai<i, " nti wtii ; [i n m t i I 
|i;v- l»i ii woli, \VIm>u It Wflu III nril*^ tti-r*' m 
-L'.'il liat;f*y ii,t.hi(^ iviniffi'tf*! with rti.- rh;.;:ii.'i 
III*' kni'li Mil 111.' |*-L' ;>-ri's-'-i-il. l?t.' r-.i rr.' i; I. u ji-. 

t in.r.l <i:i ;ifj.l 'h.^' t[i,ui..- 1h-- -r.v-i ii,;i;.Mi,-t:r. Th.- 

lii' f I li.-\ u-^-.l nilli it li,\ii ■>in;vll tm '.iil ili-^ks an one 
tiuu\ uii'l .^^ l.iriiT i.H M..- rijrn-til uiu- ..it naCnrully 
f. 11 rh:it ^iilt- Wli.-ii tl.f ki.ub mjij^ ri'ii.uM'il tlu»y 

MUulU (aU tkoy way thay dumrrd to couw. *o lUI thar 
tnwDec*«Mf7 forth* opmftorto dowM to Jump bin 
knee on tbe MtoBMd m ooold aMotalr OMlm 



ittlM' 



I ooold aMotalr OMi 



HIHCRttliAKGOlTS KOTKa 



to rapty 

• IMHHjeill. 

Ii^fll, wrir---' 

iu I 'i" iiiiinii 



to i-i-'rtiirN->, 



:.']v 



ni'i: 
isjili 
in r> 

of rliizoii 
hftrvt'».ti>! 



li--(rM 



i 1 In 
■i| 'Il 



lliMVAll- 

lltlll'V _'f 

lir t : tl-rTs. 
.illirn-r, 



IIM.I 
I' i- 

W iil-ll 

^^r.imui. -In-. 



-.■■.1 rv .Mi l*.l.rij.\ry ."i, 
■|':i-' ii.diit Hi .l.i]..i.ii 

1 1 II': - nr Mi.il " I ii^; 1' k I iM ivii 
•I- "rTu-MHi. a -:-<•..-. ol 
I ■u?, I ill- u: 'fl ih'ni h--Hi- 
'[■■•. Hint of rii>* II uTii««i 
[ i- (tro|i!ii:iitrsl tiv iiif^iuti 
tit iu itir K|irihi; uii'l 



t llitk'li. Il 10 rill 
I pill imjt-r ruviT until 

[uUrnnu i> tlwn 



M mmIi llwn BHrut, PsImiBrv 17, IM, 



a d«wri|>tlaa«f thft pMMntkMk of mmidv oA In that 



twe»tir>roiir taottv and tiMMf |)lM«d in an oblong olt 
eoaitfd wilfa cMUMit, in whkth Iwo uiea wcwk n womcb 



of turmly iKinndB miffbu BfforUarr i 
not to iBAsh lb* koracliL Th« «klna nnr wpnmtrd in n 
tnh of VAt«r mIUhI to a. drsm ■affloiont to loftt an 
etai\ tli« bran slnlw whil* tha luiruaU ntiiutiu on Um» 
Hurfaoe. The tieMUiw ««ecto arr nuw broilori in an mnm 
Miiil t^h( to th« lulll to beirrimiktl. From tlw mtlhtona, 
tliv oil UroiM Intoaiftr. It in tlitck. of a i1arli-yi*llow 
Gulur. aiMl sweel. T\» |iitHluct Ih uwd vxl**DHlV4'ly by 
Ifac pwirer clajwes In pmry of clit'it^iv (MrMj|». Itotiey. etc.. 
and bi po|mlaron acptuint of ii*i r-iicrlmrtiH' tiri>t>rt1k*M. 
rSimr«euiMMry i» uumJi* hy mixinu -i.^riif oil wtlli oirup 
and (dbvr •wiur*nt*. Si'?tiiiiH> i!t uiitrly <-'ulti%{tt«tl in 
8yr^ Tha ar<>rii4-f> pri(N> u i <N>nts jmt iik« or 

vorlnif pa*1ry. 'I'lu' wfioJi'*!!!" prit't- of oil i* at ini-inoiit 

1 4 fl'UtN |»aT tHItlltilh. 

It i* [tuiuttd out by Tliv lioti^lon Patly Sfwn lliat. 
■Ailhiti the laHl fn;litt*t*ii >fapv s.tlT'V Mf|ua«» iull<w 
Jmve Imd adilf-U lUi- coloiual ftiiiunMi uf Uw Kreat 
coUmiilnic powem. Tbin tutal. whicli duca not iaolnde 
Bfafpt ort&ngniiitaii, it taad* tip na tofkMm: 



nrsat Britain WXMt 

Praiwe 9,«M..l0a 

Oi*rnMiny i,Qen,QrdO 

Rii^Mii m»i 

I'littwl Stalw 100.1101 

»|ImtI.iiii!* . . I?S.*7I 

l»ofttii,'i*i. m.tm 

Bpiiiii - Vj/jW 

Rv«!n Spain, in ;t]>itt' nf thf lo<!« nf h^r tw-^^t ftdtuiir*. 
ha« iiM!rfUiJW4l tlir folonial urcii ^b'' u'^iviTUfil in IH>mi. 
f>NiliMrk nlono kiiiohu; thi* oM folouuil |iowt-rv 
tiM nilitt'i) tiM>r*< tfrrltQry tn Ii4»r iivi'r>i i« pok^t MhlriiiM 
iliirliii: tbo pn-^t'ui Aontnry. It i« iiittirft-tiiii; ti* noit* 
tbat itiM foinl loloiilal amb h 7*7 thutu iurirt r tliaii tin- 
total «r»-3%>' t^f tlif boin^ irtv*'in}liif IiIk Iti th^* cfliw of 
lirtsit Hrilfliti it I- T'l tiiiict^ niotr tlmti \wr Itwal ho«ue 
ari'a , tti (bat of Kn»iK't' ntsirly 18, I*«»r1tiKal 23, tlw* 
Ni*i lifrlatji|--< (ii'nnany ^. ami Uusjita 3 liiuin a* lorp* 
n* tht-ir b'^iiin* anr^i. 

Amrncui Uatflrni an- <-v;Kirt<^-nl t«i all tb.^ t'oui>rni'*> of 
fbt' w<>rlil Mh 1. I :i- riis ir. i,M-il Thfanv it-'i- •.t-ht to 

NnUli Ail il .iifl Li I . ill. \i ,. 1 1.-.., to A'l ■-. i..i..t lU'i 
Ni'W )'*i-ii;!ii.il. iiid s-'.iiii iirr -..rlii III A^ia. proptir 

I- M-ilt rls , .If '-rlil to hMir»II»t'. KtTOm-. l:r oil i> Ili.-W 

I'oMii I1-: t: I;. :. iiriH ' I hi l.ti-r .'riit. nil iiVtT (bf v. ■ ir .i 1 'I' lit ii 
arc ijo li.ii-f.'i h*- iM:iilf iio'^;ii1«y;- for <-jtti.lU>. -. i.: ^ i itr 
thnr^ an* i'\|Ki^r*'il r-- Snn-ji Atii-iiivi m.ih.' l.oit.Tii^ 

lUUtlL- *«► (hat .*ll ;M'r r.*r| !!■■. or oil :ri!l> t"- linrr|,-il mi 

Ibftil- Tliew ;tr>' i .r- 1 \ i. h-i I w i ■ 1 1 a r.t'i.llv '■i.irKi.'i wtsirh 
Kiav' .1 1 ivi II ill '. M I :n* oil rt-"rv wir. ihr -.i iek bolder 

tiiiviii;.' lift-tL rr-ni :■%-.*.], Mv ri-:i ,i a t n u; iIh' I'.ilidir lMX'k<*l 
an-1 -.■■ri-wiru' iii itH'wii.'k lio.d.-r t in' hiKr-TU i!4 iiuult' 
n-.i'lv lo li'_ir:i .i:l 1 1 1 ii^ riiilr'iinl iiiiil otii. r l.in- 

1.-!-|.> fiT .^]«-.Mul ii^-w, sijl--l.il.ri.,,|y iill liir l.i:it.-fiiv 
iuatlf iiowailnyw at*) - ■! 1 1 ..■ kiiil ^.m i.m u^. 1 olailar. that 
ttilr<Kbit-*'il alHMit cltjrt v \ v.v- :iv;o, ainI now niuiii' 111 
vnrMHts iiiiii]ittivitioitx -I- lo Tuil. t l.f i iliiiUf |M»rf t»f 
tb** laiitfriii iM'bitr '!<-i;»-'i.-i| lAirh n m--,* to |f*iKfiif-int; 
W'tter I'oiiib i-r -u :iii'l ;t ulif'T liu:i-.t 'I'l't- I:ii,'<tiih 
Iliatlr for or.lii.iir'. u--(- arc proi ' ui-n I t:i ;i^".Ml for'\ 
^fvl^'^ Til--* .Viii'Ti-.M ti I.l II I ' Tl . -. an- t lit' lii:hlf«t. tbe 
^i^'lJ'.lll-Hr i-i ,,|.|i.'...riihi'.'. ..ril ' b..- t.f-t aiUi-tr-d ti» llieir 
I.1-'-, .iii'l ;[i*.*v iir-' ■•"111 ■■LiM[:--r tlniii l:ii.[i-rTi'* of iH|uat 
<)U.i[ilv [^ro.l lii'i . I ^'Nrwl^rri'. TbiTt' an- lar^ci- iiitnbli.tli 
riii'iits in l;ii- i MiiLit-y niakin;? latilt'ni^ ntily. It w pro- 
i.jili'f tkut iiiwri- -aiitffiiJt Mff now «:xporti-xl frviiii tliiit 
■■ntiiitry ihaii Uuuk eUh«r KifcKl*(kd or (ienaaoyi and 
the aiporta of Ainefldan laatama are toataMioft— 
AinerMui Kipofter. 

In a twvut hnne of 9>tlMTlmfl de» Or»t«rr, Iti* 

p-iiM'ur iiud Ari'hitt'ktfii Vt-n-iucf in jrivru an dliis 
tratttl Bccxmnl <d tb^ intcn-^lint; platit iiistalliHl in the 
f;n^l iiiarkfit biiihlingn at Vi^MiiuL, whi^rh,. tlmugh thvn? 
aro rithiT and an hnportant plgiiih t lm»wl>nri». pomnamgii 
fcatiiri'Tt that rmnd»rit wnrlby or iiotii>i\ An tlMi plant 
i> iiitt'nil«*i1 iiMTt'ly to )iialiit;iln a low t*-nt|H-riitiir4t wirli- 
tMir. rfuflilhif rli(»'fr>'»-^iiii- I*. int. tliii>> prov^ilni^ >*t»ir- 
iitf*' rtmm*' i.->Mil t'tifMiirli l«> in^iir-i* tlit* |iro|wr prt?»crva- 
tioiiH of tuml-* siitl odirr market urticJi'ft. ntnl ilI tli«* 
Nitut' tiiiit.* avoii.liiiu lilt* ftb;<*<rlH>ii>t of l4M> l<.iw a tt-tii- 
jtr-ratim*, Ilir iiiilin-*i-l syit(4*m h ailoptr*!), ntohnl air tw 
iijj; dulribiilfrl tlirtiii^-h tbi .ra^^i- . liA-iibont by a 
forctnl rtmilatiiiii. Tb** re r ^'lT.^r n: iiiiU'/tiiir* iisi-*! 
m tli!^ i-^i»M*tal I'axi (i|teTat»' wi'ili rarbuMir ^ciil i^iik, 
tb.' ^•ll> h. ii-i,' I'oiiiprt'k*.!'.! tit bipiffactl-m .nul t!o- In .tt 
of Mii;>ri ss-h ii[ rviiiov*tl by watt-r. afT-'i' ia^'Hi-Ii llir 
J.^plvli' -I '-It 1m nsf ari'l ptTdiittt^l to (.•»i[*..iimJ hi,'Hi;i 

ttl Ihi- 1" -r.'iic III roil^ in liriiu* lanki«, Jli- I'tIo-' 

tliiiH lifin^' lioMTi-l tii'li-- di->ir«*tl |«'iiitK*n\ttiTi-. wlnli' 
tbt* cxpiitii Ivil u'li' i' r--' i:rii. -l to t!i(' ('oiiipn*?<-!or- lo -.hm 
iil'.'lr III" cvi'lr. It i-' .'vjili I,- 11. Ill anv ..f tlu* iu'ri*).t-(l 
^.;■r:l:^ < .f r'-I r u'v r.il i ii„' ihiicJiMLr> il-U'li'. be iim'-I hi lliis 
iiiaiiliiT, the- t lii.i'-i' (l.'|ri>in..iv: ii|iMii I'.-— il i'iiii>liri'i!i."i. 
Tbi' I'oUl tinrii*, n ist. .i't or iin; i-ir,-iil.(i 1 1 1 r br. iiiv;li 
r<(>ilK nf pi|kft in rh. vtnrii::-' r'i.ii i ! «m - I- i - r i:iiTr.- J to 
How t»vpr a ^t'rx - of [..«:i- o.' ir-i\- .■irrao-' 1 lo l tv«'r* 
hi A fcpt't'lal fb«Ti 1 1 -T, iumI t.t- n i f t - i lra>» n ' liron^-li the 

•piWH'H llCtVI***'!! t 1t-:»\-,\Ml 11(11- ■-■"iLfl |.,'^.r.' (.finiJ 

tli'livi'rcil to tin- -loni^— >;iI]:(h, Tl..- l iri'dlatiliK fn". 
plai't 'l i\' ■iiif fil l -iI Ih" .'li,i:ij'--r lu which tbf <N.»(fliin; 
fra>- ,i';ii.(]. tl-ii-rt- *li^- .iir frmij t'n- »tur:ijf<* rtHJlus 
tbn»uj:b Uu* B[iai'.-i h. t'v. vM rltr tnn*. ami dnliTcm it 
apaiii into tbt^ -.ui. r., I'ur ^.t:ui- ..ir thu» cipewlatinK 
cviiit inuoiislv, u. a .liuvi toll o|i|..i>itt -.o that of tiMOola 
brinaover tb* Iray*.— Koi{iti«Htriikg Uacaslavb 



5olfl«r (or OUmi-— A''*'*>rdbi|i f«> thn tlold and Silti«»r- 
an-o lri hi-rij._ a iiwtnlbi! ctHn|M»iHul whirh nriiily 
II' irl.v--. .ntd call Ik* tMiip|iiyt*it a^ n Mtltlcr. m 
1 liv ti.i- I in;.' ItV**!!"'' '■**' p»*r t'«-Iit- thy u.-ii.-hll 
of till .Linl .> I'lr - of /.inc. Tb** iiirllinir |>*:iiii .lr•^ it 

ilhoul L^*!! - liy iiM'iUiH tkf tin- wjldf-nilE iroi. It .'Hi. hp 
>pr»Mul upt»ii thf (;l.»v. [ir.Moii-.i h. iii.l r ^ tli.- i. 
pa-ra(iin\ and. Afifi- .•■:.*iiiii;^- .■i-hi^-i-.-- ihi:ily to i' An 
alloy of 1^ t>art*> titt and L |Mirt Jiluiuiimm luay liw tt^fd 
for H:.. K^im^ pMrpoML but jMatkedrawbaak tiMt tta 
f<i-Mi_- j'MMt lit•^ cMMMUeiiaUy nlchva via^axoaod aor. 
WaiJujis loquida— 



aiil 
i.ihl 



ftodinin carbonata to aonevntralvd Mtollofk MBdtMd 
.mrtiobr m 
wilbdIaaNtb 



omvtio br Citation «kth liakod lima. UnU fa* mtA 



IL 

diloif inr|>cn1iiie ...... 

HtPMItfiMl M^Juti^n «d nitimonta 
Mix. I'-f Ihi--.- I t roiir r ,l.h--|.oi.| 

lioft Ml«p, or f.KI' lioljl i! ol Jl lOl V 



.... Hfiartii 

.. .. » ■• 
. . 1 " 

III- to oin* pint of 
Til.' riotbrt 

vlHtUld br MKiktHl 4>v«'r iti^jbt if p4j,«hibli\ brturv auns 
Hiia nttlntn, but It omImmI an haur or twoH «iU aid 
mpob. 

IU. 

Waiihlnir fl»M for fin* Umih Iumi, M&i 

Hftpat 

WatM 

I'l.r iT:iiiii.M.. or- any 6tiff fobvk,in 

ot Uirax t4) li uuiM.'(fe. 



IV. 

Nattinffban waittin|E liquor i 

Wator,. ...a 

Whito«oap. a. a... 

PotaMbiiu «arbaaafa\ InipiiM,*, 

V. 

Hull wa^mnKHqiMri 

V«llOWIiaap*4.. a.^aa. 

Wator 

StranffMt foltttkin of aanuoiibi.. 

YorkKliirt- vi4i*h ; 
0tr(»citfi!iil lolutfun of aaiiuotito. 



ttpatta. 

, 1 " 



Inatt. 



Sili.-ntf nf M.ila 
a ICimhI dftfrir- 'tt 
iiiit the r»'iri»Uoji 
llniNlinl pro«ltn't- 
tfinpt to iiianiifai't 
rji>k«. And i» a thick. 



li 



I h. 



VIL 

ri-h. .ir ■A:iU'T 
ai|.|..M r- ,'ht 
(| uaittil II'-. 
. "ml iirii/^'i> 
. urt.ivr I- 



[Ii< 



on il 



■it 



[Mltvll...- 

111. llou 
lit. r 11 forri 
Lif -..ap vt-ry 



VHry "lowly. When ili"W'lv«t| m Inr 
6<.i|iitlon wbirb unifm nitb cfrtaiii ki 
rvaiUly tnird snaph yelkiw buuiii. hikI mm{m cuiitaiuiiii; 
reilDl. mtablr » mmtnX WMhing iiqanr oonkt tw 
uumIo hotu Ibto wbitanea. 

vui. 

i^Hiltai^^. or luirk. i« worth at t«ntMM« lu thlii(m^ 
iH^'tifin. I>rieil •mmIa. 77 imrto. 'lulllaia hurk. 9 parttt, 

III powdtT, Jiavt-* bifii r«'i'oftiiii»'tid.M| In ttfrmady aui a 
K'dabl*' Wiuhiiii; p'j'^'i'T — >atii.|.nl OrtiKH"^t. 

W*tHptoofiag Oaavu or GIoUi.~TIm folluwiac for^ 
laabu tavio bM la wBi Biaa d o il : 
1. UiiM»doil,bonid .. .a 



lilaak. witb a rery Utila, If aajr. aoap; aUnw 
. liar ladfy. and IImb laMi tbaaaavaa wHb 



t «MMCL 

Pawdrmt uil|ihnr }i " 

Yt'llow ochfr lor oilier f.ieii»?tit> ... B. 
•2 I i I ii.il ml p. lUi.il-. ■ r Kii;;lin]i oclliT M itli bnil.^1 oil. 
uti'-l ii'l4 lo It |ioiiiiiis of iilnrk (taiiil. IIi^miIv.. 1 
ixotiiil yi'llow Mhi].' Ill 1 i .tii of wnti'r fill tint Hri-. null 
mix il, wlill.' liot. wil.i rill jmint. I.jiy thi« «>oinpo'.i- 
S!^*p, ^virhoot n..tlliti: It. tipoii tho ri.iiviis iiv hlilT 

c. ..ri l. nll V LTIII Ih- iloli.' with I d.- I.misIi ki , .vs to form 

11 <ii Ill H'lrfac*. ; III.- io'\i iljii , . ir i : i- .!u> .ill.riif llii- 

liLin T. riiuob tlu. b«tt«rK lay on a »roiMiii cmil of 

i., ii. r ..-n; Wa " 

III!. l-.,.ll 
tl.l.k |1. 

;'. A ..iiiiiiMii i'.>:itiiiiii:ii.' ..jii.-il I'lirln iiy «rii:lii t.f 
p.'Uiin. iiri't i-liii>!ii.' iil.iiii It i.ti.r. iiilviMiltli* to mil 
luo-.' i.J rj.i' K:>liitiiiii 111 on...' rli.iti i. .|ifitcli-itt l.» t?'!.* 

tl f r;illV.\K M-i- .-I tl, u... II III.- Iii|\li|f. -.■ -. U If r..ri- 

no'. 1.,- r.'li.|ii.-i:.-'l hk.' .'I |.li>:o ..,1,11 ,.|, -, ( ,,:..llil|r|... .,.-|;| 
llrnrr, if thf i|Uiil,M> of II ., . o^ii. I,, h.- niii-r- 
priHif.'il in li.it Biijiili t' ..OK .1. {'■,rh..i-, 11. pffiTaliit' 
to i-iuit with Iitiiili i;.' ill im- oU i uu'.il nuiU- iii,f.-r 
TUtilii to mlJ watur, and tli<.li lo llM.ruugliiy Mjuk Itjr 
My tawnly-toiir boon In a atmavMiBtioaof dwoaa 
alum. 

4. Boiliuiii oarbonata t . 

CftuMtiB llina Jl 

Water. Vft 

Hoil toKfiliiT. |pt it irtaod to wmle. tliMi draw nil ll» 
clrar lyi. mill aihi lo it 1 pound talN.w. \^ iMMiiid rtwin. 
iir*'Vio*ii».ly iiii'ltcil toi;i.1lirr. Hoil »ii-l ntir rn'ranionally 
f.ir h il' 111, or, Um ii ilitrnillli'i. :1 olllii'i-n j;hlr Iprcvl- 

f>ti. I V Hi.fi. i i> >l : ; nil, ■ V iiiiM'i'tl oil, liiui <Nii4riiiii*. tlii> 
U ihii;; nil I -:ni;)i^ (or iiiiotlii.r li.,*lf lioiir. In wi.l..r. 
J, nil, 1 1 I.L', -J ou.ii-H of thih ..1111(1 I* lillli:.il with I ^ullori 
lii-t nut. r ill . I ill tlllx till* itoihU Hrfi Mollknl for .-ilnillt 

t v^i I.l V l,.ur lioiini. nceordiiii; to thiuliiieiHt and ctiaraa. 
-. r I'lLi |i .'•'(T. an*alla«cdto«ltainikntU| 

t<i.,ti s,.il,.',l for Ml 
Viii.-I V- |i llom»; 

' 1 11 iiiiiiiii«il|ilia>iii 1 1 i..-.. 1 poni'*i- 

l..'iLti iiiNitata.. ......... ■«.•«>*!* H 

WiitiT H eallmui. 

Sh/tko UiKntlwr. aHo« toaattir, and draw ulf tlw clear 

Ih|iiIiI Wriiii; out aftvr rlnninif and dry at a (nnprnt- 
tliri. of «t K — rhiiriiiw^iltlinl Kn*. 

lCllca«.lir Oil. 

I III iitiiioii'l, rxpr«!«MKl lliWiilO .;raiiiiiii.n. 

I hi U.rtfjimot .. , StM ■' 

oil lemon , I'W *' 

Cum 



I liarUv dried, 
, ■Dtatioii pre. 



oil """',22^^-- 



Ollv 

almond olL 



nat «U laar Iw aiad bataidaf iha 
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FUAMMARIOX^.S OBSERVATORV. 

TnR M>ivqui><iU of Mrl^itpi* lMiv« u'undf rfnily t'ltnntrr^l 
our «onc«jiti«kn of tiMi uiklV4*r*«* Our |ir4>«|^t*M>rv hiul 
D(* idf^H m ic« iiiiMefi)tlr>>^fii liftiiity hihI linriiiiiny. Thoy 
iiuAKin*^! tho *>Tiir» In tM> tti** k:>>Uli>ii lM>iiijM of « hk** 
onmlM*r of hnlu rlvwt^l lii ii tliiui4<, niMl lh*-y iIkiiiicIk 
oor llicl« fnrtU U* bt* by i(«*cir tltt* nhult* vrt^ntlnn. 

How tiiHl^nillcaiit ttif tiiii%>nH? of MuM*t<. Pytliii^umH. 
Hoiiker, HinI Virgil, oHupaml Ut tin* vidiiu uf luutlfm 
Afltruciomy 1 Ilr*it>il prrU-itiltMl Ui cchivi-v an iilrauf tli« 
wurld'B auMpttludi* )>/ xnying tlukt a fAlliot; tiDvil wouUl 
lAkfi Diii« djiys mill itli;htjk Ut run thi* diiitAiicf fruiu Uio 
•ky to thr eiirth. jiimI ii»> Jmiic tti xwt'pik tlw #|uumt iiitvr 
rfniiii: b^'twN^ii niir planet an<I thenottoinof thf* io 
fernnl r«*KtoniL 



iritflUcnit Iminirii emu fijrbt ooe anotlnw. iio|»pUMl by 
lutti* of ntcv Mill rt'Iiiriou. 

What An itumriuity I WtTi* we to (ravel iti an rsprrM 
tmiu rtiitnib>; at thr rate uf CO kiUHuelrra pi*r hnur. and 
in a»traitf)it Jiur toward the i)<*art<sl utar. willinut ntnp- 
pinir, vrniild nut n*nnli it till viul of seventy Avo 
niililoui> i^f year*. Plyiut; with the fantrct pro)erlile in- 
Vfiit»^l by iiiAJi u> <>zti-niHnatH hi* f«lliiw beinipt, and 
tCi>ini£ viiili a Vfliiriry twiiN' that (»f m>iiii«1, ittx ltuiMlr«>ij 
and ••lirbty meti*r» |n-r urtniid. w« aoitld »tdl rwfulre 
• itif and a UhK ludlit'nM tif vcarfr ti> iravfr^H ill*' iUt<tuii«<. 
Sbo4ild dial «iur eip^Mlc, and coiild tin* souihI of tli» 
ralii*tn»pbe be irauHUitlnl to uh with itie kiH>wn Veloo- 
it>- of niiiind (liruu(;li air. we enuld iMd hear it until 
after three iuHlH>ns of ycgtrv, ainl we roiih) not itee Ibe 
luibt of ttic explu»juu until four yMJH after it luul uc- 
ritrrfNl. 



we all know that ita volume U one tnillkm two httntlml 
and eif;hty thre«( thnumintl tiwe« laixpr thaii thjil of 
the i*arth. We niMNt theu lake earh nn4> of ttuMi 
poiul« iti ftparo that are *e4tn in the e«-ltt«tial dixiietfi)^ 
about one or many iniUionrt of tinioa luver (haa ib« 
iclolie oil m-h<HMi »urfaMt ar«t living. Tben ii do 
doubt that very few are rutaJUir than our tun. 

Kaeh 4MH* of thittM th«i cent4>r of aokitMiii 

f>y*tettM<. rnu* thriMitrti »|uir« at a formidable T«4uaty 
I hir planet revolve* uriMin<i ilm Hiin. eoverfUKadUla&ft 
of niore than one Itiiiidred thouxiuid kilompten iter 
hmir. We are nltruete*! k»y the vuit toward the Hn 
etiln couifteilatiun at a veloelty calculated aa tlim 
hundred luilliutiM of kiUMUelem per year, and thpreiie 
ily of the Alpha alar of (he Centaur •eeou to ti^ dtmlitt 
that auKMint : a star of the TrMi Major nimtlimtich 
iBiuiriivity with a vrUtrity of thirty uilJioM of fc||» 




JL CAMILLK FLAMMAKIoN l.\ HlH UB8iiRVAToKY. 



would (y>rre«pnnd tn a fall of Wt.i*70 kilnnu-tfru nnlv : 
lewt th!%n double thi« dlKtHnr-v* from the iin^m. whioh "is 
aoirimuiiiieAlIy vptmkhii*. n mere »ulMirb nf rhe i-arth. 
Th««nn i« four bnndre*! liine* farther fptMu itti tiMiii 
tiMi moon : .NVptune thirty time* more ttiait the mih ; 
atid the near^t -li%r nine thoiiuiiMl tHti*'<> farther than 
Neptune. The old unirerMt a-a» a (hmI nf a *llkwonu. 
a 9tArr>* cell liat-ini; no nnim for iiniilt'rii tU<>iii;hl. In 
the jiilehiH*of thehenuliful nli;ht. our mind. enli{;1itrne<l 
by ^eiAno*. flie« toward tU<r>-f InlWiite depthn. and fet-Ia 
lt»eif free from mean heMb and ihf Hftlitib pate^joriK nf man 
lietuw. and it wltttiM r<i 1m* worthy uf the eelr^tial bar* 
tU4}niet< that hold top-iher «t>rldif hi iIm* field <if etif- 
Ulty. I^MjkinRal Miidi a luu^rnifleent RpiTlaeh*. it feels 
luoapabSeuf a bad deed, and it cauuut understand bow 



We are !>|M*ukinir in re^an! to the nnarmt star of 
<Hir nrle-ttui neii;litKir. the star Alpha of the (Viitaur. 
phbnei) at (wo hundre*! and si-venty tW-e ihounand tkmm 
Itie iliviaiire fmtu the earth to the Min. nr tn other 
wordx, at flftvone billiims kilomet^ni. All Its other 
Htarv are still farther away ; ten. twentr. fifty, itne 
hundreil time*, etc., up tn innnltv, The^e imni- 
IMiriKons may kitp n> an Idea of tW litiinenNiry uf 
the univerMe, and allow uk to appreciate tlM* iii»<linii' 
firanee ami almost nonentity of our planet in tt»e real 
worl^l. 

We wouM arrive at tlie Milue renult eompnrini; the 
slr»^ uf our tfhilie with the dimeUNiunN of the stam. I-Ueh 
one 1h a Min t»ruvided with iIh own liRlit. All ilumc 
that havti be«u UHHUUred are larger Ibau our 100, and 



ineterM per dav. and all of the other nlar« »r» 
the Nime way." nUliontfh. o« aecounl of their di»t*w^ 
thev *e>em to' its alwohltelv fixed. _ 
We hai> jn».t »atd MO.iMMMHUt jwr day: ^'-^",1 « 
»>onr. 30.H(i(l \»>T iittnntP. !MU |wr sewmiL , 
liiuiirine a |fruJe<Tttle runninit throutfh [Lj 
vai-^nim at a velwlty of more than «l>re« hiiu«[r 
thotiHiuid luelen. per WMul ? Five tbirtiMn« h"'*"'^ 
velorily of a cannon ball. All tlw> 
•pace impelled l>v enenriew more or tew 1"*^^ , il— j 
fnmieeniiiry to eentur>- all miwtelUtlim»»PP'iw|"'JJTr" 
allhouiib in themillionsof veam d.iriopwI.M-li '['I''* , 
has hwn ob«en lntf the e*>nfl(niratlun of tbr "^'^ " j 
nut varieil to lU (t<»nernl aspect. TIhw luovenitfi^ 
tbMc iuuiluout rmdlatioiu, *o diver*ifled. are Dtt» 
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cy nibol of a Uf« tra ly won<lerrul. la th««» last y«are i\w 
conlliriinitiiMi of III** nkv hua Mifltrwl. iw it w^r*. a new 
trauHruriuntioii (liiH>UKn tlif iuarvt*li>i)M dlscuvrr^' of thr 
•|t«r«lral aualvbiv itrriuittitic uk tu km>w thr chpiiiirnl 
r(iiu|XMiition ntid thr |ihyBiL*al nmatitutiiiD of tltti UKwt 
tlt^taiitf^clfstial IkkIjt and to a|>pri.*ciat« iU trtii|>i'rttturft, 
vi'luclty. and rrlntive a^i^- Ac tin* luiue tiuMt rrUittial 
pUutoi^aphy iMtrtJiiU tin to rrtoi^tiT oti tlio iH>iiiiiti%'i» 
pluU* hiMlMFft harilly prmrptihli' tltroii({h ttio ti>linin>|m, 
aiid stark **» t^hl^ and »o <»hftr>iiri> that tiwy wchiUI hav» 
hrvn hidden torvror from oiir »«vm*i hntl it nnt Iipph for 
the aiuiittAiii.*!* of pliotntcraphy. I^lvotntcmphv. th«<ii. tuM 
KiT^n to iiii'HWrii >ciMii<'t< ji im>w oivan. wliiU th»* knvM> 
tifratliifiA of oHt4*»1lMl luwhaiilo* lkAir*< r«vt*al4*d th^ es- 
utf'itcv* uf **ilitit;iii*lttH| dinn that art*. nifV4>rll»eleM, 
acthi^ thnjuch their atCraetk>ii ou tht* brilhaiit *tar«. 
dftteoriiiK iht-m fmiu tli**ir coun*. 

ThuH haM Mrieiiof tratittfunued for an (he aiipect uf tlie 
0ky. Ijt*t us contetuplatL* il, utiiily it, CryhiK In iiiHler- 
•taiul thetCfiiitnd wHit>(> of □atiirn, and thermal siliia 
tioti of our plajirt ami rharart4'r of the |>t>onle wh» ars 
livinfToii it. Thr utility of thu univftrM* in thn utiiilv of 
(Mimelrefi. Antrumttiiy' nfT«*rU im mure than we thfiik. 
We arn really lirinic on a m»le«icial iHidy. thn third of 
the plantMji that revolvt« artHintI the min' aii<t earh utar. 
a mm hy ItM^lf. 1m a ei^iiter. a ^k*^)!* of hicht. of hi>At, of 
artiTlty, nrvil of llff. How otratiife that Hhiiii»t iitl the 
iikhaliiiani)* of the e«rth hu%'e Ijvt^l up tilt [o-dt»y not 
knttwtiit; wt»frv tli**y werv and without Mii*ip(«crtM|t; the 
wiMider* of the uhh>rm*. Tlie sky piuturt* in lh»*i;rnii'l- 
r*<Cor«ll pirtiirw. ami the lnjuk of the heuV4^ii« the 
iiitkMt interet<tiiii;of utM><N>kii. Let uh rHmt^iiiptalc Miuh 
a picture! (et us read mitdi a iMMtk. We wilt thus become 
luore iulrllif;eiit. Dubte and l>e(ter. 

CiMll.l.K FlJlMMAftlOX. 



THB NEW rEIJ.S nF THR SANTft 

Thb Satittf Ihifoii underwent aoiue fiuporiant 
chaiiire>i lant year. It formerly eumpriied two wanla. 
uiieof theiu Iteinff pn>vided witli cirdiriar>' eelU and 
the other Ih-iii^ of the chura«?ler called " Aubumiaii.^ 
It IS tlie latter tliat has t»e<*ii chnnpKl, and couverteil 
into a cril wnrd. Tlin work ecHuistnt in the r«>iNmfitnifl' 
tion of thn internal pert it ions, in the eiwutrurtiou of 
n«w cellK, and in the additlo>n of annthvr Ktory to tiM 
oM iMiihUniEii. Theenst wa* two iniUl<»n fratins. 

The new wari), which miiKiftCA of u qum I rt lateral aikd 
a traiksrer*^ MtriictdPH, ailing with a e**iitraj hiuldliiK 
r*iiin*r1int; the new titnielureft with the uld, It* now 
pn»vld<>d with HKt cllx arrntitceol upon four tl^Mm aiid 
aee«>wiiMtf thrxMit:h halconle^ «up(Hirt«^l hy hraeketH. 
Ttieti*- new evIlH, whieh are fiinuril thrtHitrh thr iiniun 
of two nf the old <Mieti. euneititutr rfUlirely B|uiri(»Uft 
rooiiiM. which are 13 feet in leimth. I'i in Whltli. ami tO 
In heitcht. They are provide*! with panpietry llooriiii^ 
ISnislieil with wu. Tlie walU are covered with a lno- 
uue>r comiKwitioD. *n as to |wriint t*t frrtpient wvliiiii;. 
A <)ou1j|4* system uf pipintr Irmi* Nprinir water In the 
evils for the rv<piirenM*nts «il the priMHter and rivrr 
water for fliuhiuf; puriKMen. Kalis driven by electri 
eity nssure a twrU*c.t vrniilikti<Ni ; inemtilevernl laiuiM 
furnish tti«* liic"t -. and a sti'Hiii f^m^nitcM »upiihe« xiim 
heat. Wide wliidoWN dfMN'iidlii^ to w Itliin tliree fort 
of the floor funilNh an abnndanee nf Hidit. 

Th4* fiirntturH cntisuiti (»f an Iron ImmI sealrvl into the 
wall and provident with a iiwItreK* and hoUtor. Hincv^s 
ivmilt of tiiriihix^ thlx tip diirlntt cite day and seeurinir 
It atfaliist the waJl. Tu the wiill uhxeil a hlnKcd shelf, 
which alM> may Ite raiheil or Inweretl, The stnicke chair 
with which thr eell is providnl Ih »«<oured t>r a rlialn of 
»uWc4e(it leiiKth In ftenutt of ila heliUT Mhlftnl atxiMt 
batt4x> sikurt tu allow the prisuuer tu use the clwlr a» a 




weapoa with which to strike his k«>f*p«>r. Tnocwxmnwr d#r m coforortable aa powUtw^ Tho walls «n» tftpat- 

Ih situated the nrraiiueinenl Chat is Indispensable for trimi and onkaineiiled with wuoatwork up Cothe helirbl 

the use of evrry hiniiiio beiiiir. Kiiiaily. n^tir tlip dix^r of the bretiAt. The hcd is provided with twu luat- 

in [dafM*d the elet'trir butluu which (be prtftoiwr preolea tremes. 

in order lo call tJ»e keeper. Tlwreisa wid« oak work table, ami u»iualler labk) of 





cy.iA, i>r A <;i>Min».N law t iii>i 



IC was hi one of theee cells (En the aeventh dirltiooj whit«wo(Kl for dining purfKNieN. Tl»e Intterb pn>vld«<l 

tJiat Lieut. -Oul. t*i«|Uarl waa a short tiUH* ii««> inear- with a table eloth. A iK^lside table, with a drier for 

oerated. nankinx, three chairs, and the ordinary aecesaorien of a 

The quarters set apart for political prisoneni consist eell coinplete the fnmiture. 

of eiKhl celU that an eudeuror lias Iteen imide to rrn- TlMt It^ht is hirnishod bv ineandiwent electric buapa. 
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Vvt ih« above |]afttiittlac>><u»J tlwi vncntviiiBi wa ■» 
iiiriKlHMl to irUJiutiMkio. 
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llllll^tltllt.lll?. t.f I 
In t h'. ac" w tiu'h wtnii'iit«<*il ili>. iMluiiijiiiiittit lui.l «ti»< 

vt.Iti|iiiifii( iif (111- lltil'l».«.|i i-iiliilili.i> ]iiHlt'riiJilk*iii in tffjv. 

oriil It .ilill ht'EiI hHuy, Tin. liiikt*.r|jil. reliiri<Ml». 

lii.iriil, iirul iuM'iai iilTjiir* nf tlin oHUtutliiily wrn' flii5«-ly 
ri-i;ill.ili'tl. S<.jin-»-ly all) (liiiii: «li/i i<h> hiiuiII In 
i.viTl<«ikt.iI. <»r Ml iinini)inrl:\iil t*^ In !»*• nnpnivnlt.*! fnr. 
Tlitv llii't.ry III i,.*ix^|.riiini*nt wn-« ri!<HiKiiizi.«l in All tlw 
viiI'Miii'i.. lint [irtiliAlily it was mrrinl tn lhc"gwftt#.*t 
'■M. Ill III 1.1 I. I II'.- Ill Vi-w Knclnni]. .\iim>iii; tlif- iDnht 
-*i iV.inir lltii^tt-HUtfiiK <rf thf* iwlenuiliKtir hI*'A luvi ttw* 
- " ilU 't MUluptiiiiry Iawk, nr laws fnr th4i rrffiililtlnn of 
'It' -- .mil HtiMnilitarM, iKjrniwinl not oiilyr frmii KiiK 
l.ni.l litit frniii irti>ni>m] Kiiro|H.nn Itiautlntinii. Prof. 
X'iiKM'iil. In H riwiit artit'lo on Kuni|><> itnil blue law*. 

iiIkiwii Clint itiirh Iawh worn "nii< tlie pvculisr i>n>- 
(litrt of l*itril:tiii^tfi, «>r vvvnof tlie K4ifiiriualio«i;'" b<il 
c<HiA|tn.niiii« «.itiiti|ilv« n( »iiniiilimry l<*iculaikin may 
b<. fnuiMl tiioutiiiftilalEuriipi^rnitu tlii* op«-iiiQi; nf th« 
(uurtM'Citti t«lbeeluaiiwy<«r'<(iril>i..ri;.-liioi.tii)i<.<4itury. 

ttawvdr llwl ilW Bcblmlli kt'i-itlni;. t'liiiri li aaini 
Faritam wmi En their vililTin's... Imnn. lU f y<.i>r» when 
9nnw of Owir niini1>t>r im'ciu In Imvi. Im<*ii m> far lo 
thrakloin to ilif wnritl. itui fliwh. nml ilio ilevll that 
tliey wviwiciiiUv iif pii->i>ii in anluK ttu) fanJiiuiMi of tbr 
imMlwr land. Aeiwriitnfly In* Unat auil Umivral 
CMUt«( IfMamtaflMtw Biqr ill MM Mt MfwininMl in 
triMT or »tlw gfiMtCk mftam. Mil muttemary fx- 
nmnw tmunned by rvaaon of aoaw newe and liuatlnt 
liuliiMut," lu unl«r ibol ** uoii pcraon, aiUnr nian or 
miman. liiaU Iwreaftor innke or buy any a|ipaMlL 
•ithar Waohw, nillt, ur lyiiiii-ii. witb nnr Infp nn it (nil- 
v*r, opUa, ■illu, vr H^n-iuli. iukIit llu. |«.iiKl(y of tlir 
farfanaraolaoiib rlunllim; .->lx> unit pi-nnn >liall iiiak* 
or bay any ulaalwil dnalbn, u4h«r tbaii ntui iiliwh in 
•ach alnn) and anothar in Uip liad(«i iilwi, all ruti 
«H>rkm imfaroydMwl or mwdle-warltti, napiM, bamJiiAt 
raylHL (nUI or nilnr girdlM, bat llalMl^ ImIu, raffi, 
MM* llatt^ UK iirohifaltad lo b* made, booKhl or tfome 
hmaluit.' Tbuw alnody lo oat nuobt ba-wom ont, 
" rmtfit y« ImdcMta grMta itnvci, Maabed apnanll, 
libodttate n w a t lairlwi, Iohm) MBfttia," wbiab •«•« 
to go at onte, or be wtaodelad an anintanMidwtaiial*. 
Four yau* latar tka tat wtnt forth aaalnit "ahnrt 
■bMM* wbaidqr iha aakadMM of tba arm ntay b» dto- 
eofrmlta HlaiMarillKtlMMaf:'*alMiiBalnM "mMDiirs 
•laavaa Mare Oma Turn an all wid* In tlw wii|««( plai-^. 
aiwl tamadMailagnBt biacbad knotn urryiinui. iin«i| 
abauldar-banda, and raylw, ailk mewi, doublv nilT- tiiitl 
trntt*," •incr tba aiKKWiri" wmrliiK "f mrr aii<l rvi-rv -ii- 
pprllaity imxImI "talKtlf iim. nr Ijcni-lll. liut («' ilir 
lnMirii>liiiii: M< iiriik' and <-iliatii<(lii]; of uk'm'h r»iat<.». 

Hllii aiH» nf <5Vil extimtile U* nflirpi." Tin' |iri.*4Tir'.. nl 

lliit-i. triiyh Jilliptii (*ul i»-ji li*t 1 Ibr llrv. Niitliunit'l WatiI, 
n 4li»1iiiKulstMMl UaMachujwKts diriiii', tn |,-iv«t v«-iit in 
hi> rielilcouii iiHliirualiaii ia"Tbc Hliiipl.. iKiltbii-r of 
Agawaai,* m follcm: "Wbmi I limr m nui:i|».rntii, 
Uriille-daine Inqairv 'What ilrnu thi- (jin^^ii i> m ihli. 
WM-k. wbal (lip undiun tertian of I b<t I'miri r' I look mI 
hfriia ttie VL-ry ifizianl of a trill*., tin. prtMlnirl nf tt 
(|UArl«r of ni-ypbrr. tlM-#.pitt*iiM- nf iKiililny;, lUit-ri.t tw 
Kit.kl, if •lu' KiiT*. t»f a ktfkjtltli. *iiliHr,m,ii . I Iimi . i; li-r 
bt.nnri'tl <ir liitiji'^riil Tn mtr-rtk iiiiiti.'r.v'"i\ , I l-nlv 
miilt.>»- tl Ik Itfynliii Ihf k*'li nf my uinJinLi-i Ulit,- ;i. 

-h.itiltl have* tiny lriie(;riuNi 
,ivt- VI Mitl.. titrlt Ji> In ili»- 
1 .'\iilick CJirlw 11* not only 
V' Iv lti>tr%. lull trjui!*fliiitl.. 
I -liit|ii-ll, i.tln1t*.|i nh>.II li-'i. 
r At tit*. Iii.t.1, iitiii Pri-iifU 
t I i.i.i.i-.r Kiti;]l»li tvnniAO 

It ;i,:. liinrvi.1 IliHl lIli-V 



OMIOI'l**. Il.ii* I Ut»-*^ H 

itr vaIu.-*IiI*' v. Tin*'. -It 
IlL'iir*. lin-tii'-flvi.-** will. 
.Ii-rit--ti'l I.- Ih.-ir iMilii 
lli.^i.t .111.1 :.-tiil l.ir k'f.- 
{'.■J' :.l lint at. r.i^-lvph.i 
!l.-r, ',! ,.,,_,riv v 

fill. 'till .-i-.iri. i.itl- li. f I 

Wf.tr «tri(ili-?* im Uw- lilutlwr jmrt «if tlMtr b«*ad«, baviiij; 
■KHtiinc. an llwiiiM, tn Iba fortfiut Imlsfow flquirmi 
bralnii In Iwlp UMn UUl Inmt om lU-faaoiwI loMan* 

t*» Aiioilwr." 

Kitlifnt... itr^fH-pl, Jiliil tltittlt*. I'M*- -..■vnt-'il .iliUt ]>:.'a 
t-rli-.-.* lti*-lti-*-k 111)* It'ihli'iifV tn nv.-r i-l.-^',*ri;-.' I.iir liv 
lite I.-1W nf lll.'tl tl is <.viili-lir I)ia1 ll-.^ i;..vi rrtt.i..iir n ti- 
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I.r I 'I-' I i. 11. ml 
t.l.- .'M-.-.- 
■-'i-iilU .*fiit>iii; 
lii'ii'.r .il Iniil. 
.ri!*tiiti;.t li.ij ii( 



I. nil I 

.■-!titt.> , ' It. -lift, tl il-i^-lAri..! il* "tittt-r tit'tt-KlAtlnil ;*lii) 
ill-ilk- IliJil 111*111 i*iiil (i^iiMK'n nf ni*-iin Pninlllinll. •tlll.-Jt 
lt.>i. tiltil i-alltlti^H witniil.l tiikc iipnit tbi-m till- u'tkrb n( 
i;"ttll''lln.Ii. by lit*. wrArillff nf irnl'l aitil litlviT Cn'i", nr 
lull Inn-, iiriiii>lit- 111 llit'jr kin-i-*. nr w.'<lk*' In ijr.'ali- 
li<j«»l*.H ; **r uiiiiu.ti t.f till- *iMn*. milk 1*. wi.;ir i.tlk nr 
tilTiiny Im™!'-' "r -i-Hrvm, Yrliii lt. iinniirb AllniKalil*. in 



[K-lM.ll.* nf trrr-ali r t.Nl.»lt'. <n 
\i-l IK*. *'liltlt'.t lull JO'l;:.' Ill'" 
Ilk*- t'linilil I I' ■ .\i I ..I : ii.-l 
p. n-niiwh. -. \i-iiil- . -l.i'.' 
*ir..il |>.*nit.l- -III. III. 1 w. ir ,-11, \ 
nrlii'.'-' "I .1 r. itj tl 111 ILi*. i-- 
I'lU.ll iil!.-ii--i. 

Th*. IimiiliiT nf Ui',vril.k* 

also til*. <»*■.■ t--i 'It I.I tilt. i ll 
Mtwia.'bilk* I l-'i..^t, liif 

iHtrAfi— tl.',' i.t.'i] lltril 11'..' 

f.itllr;tr\ If III.' nil.' - f I* 
-I iilit" f.tr :i man I,, "rt.'.ti 



"f II', 
,'<'H , 



.1 1, trill *>tiurAtloii, 

II ji, ->-«t* nf (*n*-li 
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,,f I., in; ilt.'i 
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I'l II. at 11 



■all 



"I I 



•I'll- 



ir, I., 



-il,ii^-ly 



,-nl|.-i ni-ill 1. 1.' ,'i i.-- nf ilii 
IL,.', tl.i r- 'I..- rt-i; .|-hl.-.| i;i..|-'.i|l't ■ l-ltiall., til 
., I ;i" I tr.tittl .1 nr-. w .v- .'iii |i. . .* .t.^.I ■■< ■ |,r,'-'ttl I,. 1 1,.- 
i.iillilv t'.nir-* ' ri'K'lt Ilti'It .r-.|rv a|i;.fan-iL' .l",,'n_--' 
It- tit li'lik" ti.-iir II*.-' .A-iiiifi; -. I. air. i-illtiT rlifir f .ti r 
nlhi-r f iititr. iiiai),- lli^-. I'l-ritiif ip., iMi-i mi, h " u,inti*it 
WfArint; Hill ill f^',) liitir," iiiiil wlin pni 'ti'" ■ ftilliai:, 
i-tirlunr. intiiii ,1 1. -• 1 i> tnir *iul tlii-ir liair, lui'ii |,r.i. l i-r 
(I'tdi |ii>'*ntl -iit'l III It I lu**-. t'i>ii»-rit\Jty iiiitnoi; Uu' ynuit^' 
t-r **nr1." l^ttt III -I'll** nf III** iMflitli-limMtlnlt n( Imlh 
rliurcli an. I ftaii'. .a i^il, nr, ii> .iinli;*' S*,i**'ll I'lklU'tl 
ilifiii. "ihr Horrid Hu>liM «t VMiliy,~ auii Ibe4r way 
into rniiiiuoo ua In Stm MantaBd, aa wall aa to Ibe 
rniniiiv. iwneially, by ifaa cIom of the tafKBUcath 

***.iiliiry. 

In view nf unm' <*! tin* f. .ri't;* lini; I'liA^-liiirntK, wi* 
nijiy f,ji.*tl,v liiiai;iiii- lintff »ii*>r'k*^l .*iir iinri-^tori* irnnlil 
it*, if lln-v ci.aiii r-.-nrfi f*>r tl viMI tn lit*- w«»rlii nf 11**. 
pr*-^*.itl il«y 

KlllrHVj*K.*iii-i' 111 f.HMl r*H'*.|vi.%t. «l»*n. till. r*.|ir*.)i*.|iri|nii 
of tin. li-jjifUlilr*- .\l nil e^tly |*ffM»*l il t«ai» **ril<-i>'*I 
tliat "no |H*rHHi itbotiUI ti«-li any rjiktti *»r buiiv, u|mjii 
[lain of ten iibilliiiiBM lliie,'* rxorplMMi lM*iii|r uuul<* fiir 
" lurh r»k*». .-ui Hlinll ^tv luadr for any buriall, or niar- 
ri.\|;i-. nr micli lik** spt-cial |ficrati*Ht. WtHliliikKm, an*l 
|.**|M-iruil1y fiiiH-r.il*, Hi-TO luiMine tbi* iimi«I iin|iorlAnt 
ami c^ln^risbrHl " i*|nK-iAl nemtioii*** tltal mada nii tik«* 
Micial llfr of r*tir aniwtnni. Thi* ciutniu prrTaUcd in 
alluf llwmlnttirK III rnnnm-tlnn witb fiiiwiala, of i|iv- 
iiiK rinirs i(ion>». nml n fr*.«liiiM*nU. Tlii> ■ravtoaaah 
pr<i|inrlln«i» tlial iviii-» ,liirti>K tlH* ilr<t naif at the 
rielitveiitbcealurN. ilir u*.iirral r'-oiirt at XaaaeliB- 
»*ftt». In rii*w of III* fact that " Ibe cbarne or cspmae 
of fuiwralit of lata yean ia heaoiuiiiiK Tafy aMnvafant," 
•Mil hirtli Ibe deerae Ibat " no aeariMai, lrlo«ai i/ntifi 
ajx pair lo the boafern and one pair to Iha niinlatafK 
wmr. ran or rja^a aball be alfowad and glna at any 
Inneral, nnoa tbe penally of Bfly poundm.* That thn 
•Mafrtjonn Anw of tlw nilni>ii*r wan as iMpoMant 
una *• iMn feoBi an piAiiiinatioo nf the dtary at the 
Re*i Or, Andnw KlUoti, wbtch eMiiala>a«H«M«iilry 
of Ih* rlovn and rinin whieb be bad teecfaMil, i» 
«ortl<**l undifr veeb MMiui. hi lhlrt]^tml yean af hb 
mluiairy lie apmtn lo bava raaelacil natan of 
glvm al fiinetau, fNNldbiipi, and bairtiani*. ANartl 
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» t «»Mf>.,Min..-mire> ia,i«», hr iiifuu y, p».n.. in- 



nenli uf bit o«rn bniMehMd ot _ __ , . 

lM«a Mtpplfad, thm HMpffrBnaiu plMm. m wall m m 
gMnUf ■iaiolM*r of linuM, wrnt mM hy tlw worthy 
nnnou to the sCorrk«rfM«>nL afcwMintJi *>Unw tlMt 
D* rvei*lr#Ulfftiai tlw mU* of frIttvM aUmm* a miiii equnl 
to about #t|Qi "Frum 01 tlu- tl)«> i^imrhM-ldn im trr^ 
•MbiRi* WWnm Ur- I. U Sarv«<rit. wlt» rtH^miilN ihf 
•bov* iMtJi. ''that th«« UKiy k'*»<Ml iiiah nml rniiliful 
nihibier imn't hnv*- m i^iMMik. IjhimI £ititl #;Kive 

with lilfl itArhhtotwrf. "* 

Tuliftrau miiM* i» fur a lar^e mh&tr ol chi- nlicniitm of 
«nrty law luakirni. Wliilr iii th« MiullM*ru i>u|4>iih*k. iui 
the product uiMxn which tlirir |irrHi[»cnty (Iriwutt^ i]. it 
WJU Ibe ctbMwt of llie ftiKtennir«w.rr nf tliv tffir<*rtiui>'i(t. 
In the- nortlirrii ciihfUh**' it mrt wilh tlM* »>iitiU>rii 
IKwItliMk 4'f thf Miitlioritii'* Tho Piirituim •■hnrtil rlu' 

Iir^juilii'i^Hf Kiiii;.lAiitt'f> I . wUii ha 1 l«^iii><l u " * 'niinrrr- 
>Ij*kt '* utftiit.-i " th** >lfft'*<rari|H wet-il whii-h r«>(M|M t<> a 
LTt^fiiTHll A)i<l iifw i*itrrii|>tli>ii itf lx»lh iii»-i»V Hmlic'i hihI 
Wmitifr*. " v\ri'itriltiiKly. lii wv^thI nf tin- .N*-* Eiiirliiiiii 
L'ti^Mitf'i it watt a( limt ttruliiliiNil nilnurllMT : hul it 

iitUMuvI^l lo rt'^tricl it-i u»r. li l»riric iismrn'^-ivnlilo to 
thrill thai n luiiti r>>'il>L ni<rk mni smoke nt tlia*J4hit>i- 
(iim». itiul hfiiiif ihti-rniirMii, iw tht-y ili-clan-il, thiit 
" no iillt' ilmrH* ' v|,mii|,| It |.i rtmtli'il ' to hvi- uiii«>'i»)r-t 

U»," " "n-*- ''»^^'' ' |.nl)li.-h ci- t-\ 

til*' N. 'V liJiv-i. 

th** V. K .If .1 

inllr*. IT IK I 

0||¥> iH^r-iii li.i |l 
UUVa' WllJ lo i»t I '-T- I .■ I 

tK'imry iiiir7iHiiri*4" iiL'itti -t 
ProviiH'** of |N<titt-\ K.^iiiiV 
in Mm* »Ir>'fti of IMuiitdi Ij 
I'v (Ifiy or iiixrhl. iin<-hT .i 
t h" (tiifiH* I'l b<* wt apttrt 
liUi'ki'l*, hiMkkit aih! otht r 
Wr- iivst {MKA III th«- I 
p>iii)iliir i>lii» of lawh. fti.41 I 
<^f till* iMHiiiJi' nml whti'ft 
i-MiMtnf Within tin- *'»frfih4' of thi* iMiticf |M»virr of 
ill' -trtt«', Stifh HtTf ihf iawx iviruml iiii; ttir mm'iiiI 
(.l-M-nr»— jtri't : --iMr i itn'-- of flu- ( iriM*. Ty|ni'al (•( tlii^ 
i iikiv . 'i'.| I i III" '-f Mux itn'jviin'i' of i;iW, 
wliii'h p-i'iii.nni-r-i I'rij'--. int.riUil**!*. »-Iiiirt' plu}>., 
uiik^k-i, ri'vi-^U. t'LiU tjiiitiiiK'^, I'ork flii^htiik^v ilfi^ 
iiiat<'h*'», «*t«'.. a« rnktoiis Aiioiif," iitnl aiiv oih' tiitnKlm* 
inj: ihi- »ftriH' w/i* lii\hl«- (o h twciily >hilfi(ic* fl<t*' or ta-n 
iliiy*-^ tfit[iriM)iini<-iit : nm) it iiui^h* it a |m>^iiu1 ol1*<n*>i> for 
A kt'i'pcr tvf m \f\i\'\ir hoiiKi- to " [H'rintl tiny oti»' tlM'r**tn 

to plilV ilt I'ftrtl.*^ llH'*'. ll»It»Tl«>fc, t-ItllEv-. row |r'\ -|HJ« N'V. 

lotftfitrtfc. tihovi' Knmt. »huvt^-UoAr<l. hillmpj-. ku> t^v 
rloth lsJt> !••». nine |»iii*-. eiiii«-bol«*»i, f(iioii*, l«>wJi*?t, lii»If 
IhiwI*- or jMiv 4>tl»-r kiud of gaaiv whoifocviT. now in 
v. iilfil or |oJ«f hi?rfnft«r iuveoleU." A luntv utriitp'nt 
n<'1 of nil yrArv UliT oildrd tcniiin to tl»r liyt nl prnhi 
htt jonM. mahji-cliii^ tn a Ane nf Iwvnty shillmfpt Jiiiy oiw 
wIlo pi.Y\r-i! nl uny of IImi nhnro-iiientioiMHl gsUMi Hy 
tli4> HO ( itlli'd niinii<H*liriil Uliie IiAWI. owd* Mid bftck 
^'.'tiiiii:inn W4>rr pmhihittti ami fooiUvb JmIiJiic ftftd 
uilti><l ilaurint; uit* not iiII<iU'ih|. 

In th«' init-n-t-t of irnth 1 may (w> fH*rnil1l4Mi In cru^ 
iiiTlioii niih thiJ* ri-f4Ti'iii-*' to flit- (_'oiiik^'^tM:ut blue 
IxViH to ^^tAiim «B fal»v tb« oft-qiiutrd IftbrkmUuu of tbe 
u.-v saiimiH ppttmtbftltlwtelftw* •ootAliiMl tlM pvo- 
Tixi.ri tiMtt "no woBttB tluill km Jmt dafld «tt,lb» 
b«i>btttb.** 

bU di^ 1PM to piwbMi tbv vMHHMoitjr inm «mM- 



-r Ml- ti..-.!. .,r 
n*' ' il i\l tt'li-l I'-fJ 

f -my niort* than 
■r t^riuhiJihy 
iMt'tJ prxi'iiri- 
tl- . - u.- 1 1 I lie Iaw nf I tn* 
f I <r iIji l>itinK 'inoknit; 

It :iiiil - ih- r t'twiH i-i^tlitT 

"-nilll'V nt 1 'A. lv.-|i.-l:i-.- :|i .- 
of 'I'iitli. f 
ini.-;t|i|...-;il I- 

r it -H ,1 



r|,.- I'-l 



n'L'iir-ili-'l . 



taut p^i<^^'^ f'lrt'iUirr 
*llph lAWs W.Ti- ('-.lilUli'li , 



■ i-l,iir,:v ti>i 
• nil rli.'iit 



or i.'(.-M^ l(j ,11 Ih«?f.>.:fl>, 

1.1 »<Ti- liii.ti! u[...^, Kriu*-.-li 
|.-> -.till vullir.i r.. .|,^ 
: .^tir,: I'.iini. f. f' ir In. ..vi.t 
lUiii^r iIk: lii--[o-) tiiiK-K*. v»i. 

t li. \ irKitilu. A Uw ol ICt'i, '• lo n,^ 
r.\-> .ir:h.' nilllt'r"." pnivi..leii tiat 'n„ 
J :,.r.Mo. (of l\n tcTiHiltiijr of any uriiym'. ».(ioiili| u;^, 
lO f I n- 1 h«' aiW II part liu-rt'of for loll." An t-nrW . / 
Mif -ui'hiiwtlB htrikiii;:l> wuu'ij'—ta th<t KiiiiliKli S'.jinji^ 
of Lal'-inrr*. Il provi'linl llml ' inii^ti-r «-Ar[n-ii*i-, 
viws- r^, r.i.is- 1,- ii..'Wt*r«». vxv., »hiill n«M iak*';ilw>i» i*,, 
-h; ■ fuii.-^ It . iKi itns IlK'niM'lvc* dyt-tt, uimI cit jiia-v* 
tonft. cn p. iH-*' u d-uy if tlti'V hiivt- ily*-!! foiiit-l ihnti 
niMlt'T |M-nully of Uvi> j^ltilhiihrv, iM^th t t^^iwr t * I ni 
(■i-ui-r. Ii-r fVtTV iliiy ilnil tli»'r»' Ih inori' i'i>. u Mulr^ 
" '^t«MHl Im" ttiiii" tvily -.r ii(i|,f.-, 

p-,llii-lllll'-lll ID* tile f.iijrt 



■•t 



.'f 



II rhiok t.|. .'r.. 
I'l o-il. O'.I ;iri 
l.il; i:i 111- pr 
U'ovc 



ihi- I'mtvinoi- o( I' 



hill.-; ■ A liM 
tl.iii n't ,.f «;i 

I* I'tllllllliMlil -.■ 

- I 1,1- pi.-,i rr I- 

nim^ Ivuiiiji M Eah 



■ l.i»l4T. ill* licit.fjj 
_'i"*. In iirtiforiij 5o 
■, <'ttrift'rrl(it' a\Mfu 
ux thf WHir-*. In 
'f IT'JI Ul n^l«u 



thit " inytotiTv or fai*iilly of laiiiniiff." uinl "tbetrHlt 
or inyste'ry ol ^lnH'inaknit:," pr^is Idt'il. lM*i>auw "Tny 
iEr*-Ht alitix-M liavf li*<«>n rotnnilttt-il. ittnl (h? i«riiv« 
havf Ik-*^!^!!!*- vcrv ••^•»fl>ltant. ami I'lirili^iiMiiitiv t>> i||« 
|»tM>pi**,"' for flit plahoralf f>3i«i#*ni iti»|«*viiiiti tn ii^ 
nurf* llir hon(•^l tanning of l4*atli«'ruii<l Ilir inarjiitH>-:iu* 
of iihiMH : nml il fnrThrr forluith* uny fK^TMifi t^ikii^ 
"AbnVp llu* ratir of ^it uliillino *titpt'iior foratiur«f 
pMail, wrcll nuulr liirn'M »lioi*ti nfn) fivr ^hillliiKii for a 

!ukir of pljiin, well iiui<.l«i w<iiin>ii'j( t>ho«'», ' '')4i|MiMi«f 
orfcttnri' '>f ih*- iihnr*. Tin' prir4* of rcfmnitmif 
an>l ••rit#-riiiiiini< nt>> at pnlihi- hoiiM>*- Witi- aIhi flini in 
\ ni;»niA hy Uw of piT7 "Tin* prlc^ «if i.«ii:itii: " 
■■ (hr»*r ixMititl- of folxicoi |.«T nitflit " liml " iln' prM* 
'»f dyi-li I wclv»« |M>nii<U of roluMTo, »'«/-li nifjil. furtlif 
uiatilVr. and rtphl iMHintl" for llu* f>t*rvanl." Th* ru- 
(■alAtiittf tiw*diuiy uf N'irKiuitk lJu4*ii)Att'<l in l oJaeemulv. 
U-iiii; ili'-pi'tMlent y)>on tli« auiuuut uf thn aiiaiut 
yivM , luul III MmMuwHifle. nuuiy Inwa werv iutm<\ Ut 
pri'VKiit itji tno rtipMl pradHetloD. A law of Vviwmiji^ 
TMtin it4 1 7lK ftf lor rr^it iii(* thilt " It Imw hpvn i lb* iirw' 
ttc» of tAvenk k« i'ita n> lo ^laet #xcMniv« mln* fur ifacir 
ll<|Uur» fuul «Im<i prnvt )idi*r for bonpva. wItlMMit Rtpiri 
to the |il«ijty ttiid elM*A|>cw« tl^ereof. couferred tt|m 
tlw JuAikwaor th» peacv Atid other JimIicm tbi* |)o««c 
ml thfllr unaiterly niurta, " to ml hudIi rnaNHialilt 
priBBM on all lii|iuitv mCaJkNl in pnblk! battaaawDd mam 
mnAor in poblle stabbw,** whkh uriee abottld fa* 
ebilroad ay Uia erirr at tbe oHwIiuaoD of tbremrttwd 
h* alHxi'd iinon tlie wwrl-biMw door (ar|i«Ulc viva." 
Il*nvy rt^^oaltiMi for not o hmnt i H Uf pHcw WiflMd 
«er« provldMi for. 

PrMMitloo WM alw Uk«a lo prmM (b* |«UI»b»- 
tait al tm mw nf of tpMsbMnn. TbM ukm *m 
tfittatod PMBAsrlvAnm In im Ia piwi^nt lh« Ilt tle- 
timm nl brewcrm, rt^tnilpr^. viptti«<k*ra>. himI btnrbm 
«liO oombiue to adrnnct:- th<< pri(.>-« of ^miu aii>l lire- 
vialotu tliey reapretivrly buy bfyuu«f n due prviKtrlwa 
of the rntra tlwy icivr." It |>ruvicled that all Ki^ll* 
•t«tiil«4i iiluMiM im pat into amution fluiaiiuit nil waA 
nkiiibinatlnoH ami evil praelieaa. mbuia «|m|v 
IviclMlntioii ukay b« nnimwMffy in A* tninn m «l 
thf* rtH^^kt unprvmWntiid dviPtb of trwti Md «lbif 
potiihitmtln4M> of CApltiit 

In Ni'w KucUud ilip leiHt>latU>ii weiit ^vt-n fiirtWh 
tin- ilirt*i-(roti A rirnlton *»f a ffW ndUilioiml ciaift' 
plfR will pi-rltniHi rvveal tli4* vtvftit hilly eocunmniil iia- 
iiir** nf t arly New Knieland society aiid illustrate fl>^ 
rorr«- of I'nif. t'WwaaV vCaleiumt lliat " If we w^rtjlil 
>«^'« ilil Kht^huMl, Wf* iDuat jft* to ( Vdonial New JCiipliibd * 
Tlipri' tliv towiiM (HJMi'WM-ii lunny of the fenlnnvof IIk 
nniUfViil ctiiUI* or trntlf ooriMirAlioii* Tha> H<»<uti 
proti^'tt^l rhi' inhahirAiitfii (4^ikHii>t umliU' CK>lJi|vtitiui) 
liy plwiiii; II ta\ M|HHt tlnit rlnwi of |M'rM>ti>' now known 
A" lirnininerH .\o f.|r.Miii:«*r mnld In- 4-iili rtaii{4«l ahuv^ 
fourt<H'n ila> •< witlH>tit tin- i*oiiN»-tit »►( the »i'KHium 
>'o one wji* ixTinilt^'i) t<» "tr-li hi- proprriy ■■iiinitT 
ni'W(-<nuer?t. Iitjl with thr* rxni-f-nt iiiid «lloa.,tni* i.i 
the mniriwtmf^-f- 'rht ftc laws were int«*iui«il to r> i\- .i 
thm-folH i'iit:*.*^! I'iri't, to pn-vi-nt anv |»(T«.'r . wi** 
wii* iihni'M' II" -iij wi'ount of liin r4'lit;ii>iM 



ffun ir III*: u li 'Uh* with tUeiii 
I hi' uiiu.)-»si '11 of nny ii4*w 
r.-til> n '■iilti.-i. iit iiuiuImt i'l tI 
^ ilhiii 1 1 >■ I w!>, '-'I 
tvHiI^I nor iiiiik. -» ii\ 
alri-inly 'h> r>- : ;tii.l, 
rvTi-Mf^il'l- f'lr M I - 
CHH' iiikii u' t I- -•■ 

ahU- t". [„,rl iitiii 
*Mir fi'ilt-ral Lm r\r. i 
Ak'ui.., t'.. pn 



tin- 
111.- vi ITli.inl 1 
hinIK iiniKi 

!■ f of 111- 

(i.-hi-.- :i. II. 
■ f, thil^ fMr„ 
I [(^- p 



wiNin ily, lo j.rt 
Liu'ii if t i.rr^-- wrrr mI- 

It p'i--t iiiiitiv»'^ irf n 

1-.:it tijf IM-«(*iin'» 

I J' 1 1 mn Miuii* ol :1mi-» 
iu< h nn thr l«iwn w i- 
poi.r. to prevti'iit *iiy 
I 11 .'n I, n ho Ma» nil- 
-ihi,' a p -i'('4^l«'(it fof 
imi.iii:;r:iiil- 



'11 lr.< 



■ I rli, 



.il-.! 



r I 



-il In tt 



«liirl-i il 



^* •*» Ik I t r I'll 111 M'.iirr II .'I ■r:i'-r iti ;: 
II. M.i^iiUi raii*-!'!! iintUi to l-i' r.i 
imU in tlu- vnhiirtha hihJ t tii ■ .^n- 
1 pntrhi* >rnvii.Hry on rlii- i'.iiiiii. d 
■ h^-t^'iiM-il in tini«'4>f *.<-nri'iiv n\ i\ 

'I h- hit.T."-lN- of th«' |«''.t V.I r, I 
u l.^'t■r hiw whirl) provnlr-.i ili;it ,i 
''fitiu'lif tnt<»- !!(♦• 1o»n fli 
'fc tKi V - jii -ijmI . nmr il :t 



•flv 



111. I in- -Mif 
, hur At wl; 



Iioiiiiiiiil j.rii 
<H>liS''r\ I'- 1 in 

*•« tniino.hir- 
In Mil- (or 1 1 
cal*" rat«-^ 

TInie not. pi'^rnstl «u <-!i:im i ni ni inn if tli*' In*' 

ii{Kiii f|M> t'iih)i'rt of ri>Ji|rt4Mk iiii'l Siiii.l tv iit^cfViii 
and iM'rIitipH il in. nnrio<*4'>*i*ry . f- i it i> " U kiii"" 
llinl at ItTvf. a- far lU* th.- I'l'iflijin riploiiH-f w.-n* ''"i' 
i>Ttie«l. tlir law^ w'cff Vi'iy >lriii|;t'ut itint htrJe fni'l*'!" 
of rhoice W1I.1 left I t th«' iinlKhhlul Iti lli«-«' iiiiiT'''' 
Smiday lawn wtT**, liow»*ver, l»y no ni4'an». 4'(>iifi(>'] 
the I'nritaji cxOonitK. Imt were univefval iiml a-ini' 
cNpialiy M'Vt-rv- New Kntt'laiidV fhl^'f claliu for 
tiiM'ltoii in llu* [NArticuliiT i» ilwt In tlw; fuel that ttrt^- 
ttn-y »*>r*' 4'nlon*pt|. 

I.'ik. th»' itTt »i# ih«> mintiiniiily, the coiHltii't of lUf 
pi-ot>-»>iontil tM:iii w«»« alHrt Ihp htibjrci "if Ux'i^li*!'"- 
Th-ti lnw>^-n. v«fi*< •'iorniiiitoniitkcmt A|id in npi''- 
in Ihf »r W'tit.-t'nf II iiiMitiiry l» rrtMlt^T«tl rvwh-iu l > ' " 
Iaw» «d M'Vfftit e«doi)ieii iduillar to thatpA«»"l i" * 
^iiiia in Hl^** nirniiist UH^rreiinry aiu^nn'y*. whi* *'. 
recitiiiif lliAt "the udiulltunre nf ait4»m«^*» 
yeia'* liad l»een "to tlirffml prejudice ami * h;tn.-> < t 
the liiluibllMiU"of tboeakmr. forlmil« ftnr{Hr»nii i > 
**^'wm oottHMl in any eaav or eootroreniy wlMtt-'-^Y' 
for may kbkl of pioAt or fowofd wtwtm»r. kiiI'^ 
dlivctljor MlnMlr. upon tbo pmmUW af i « 
Mnd pound* of Mommio** for «ooli ami ewir oMvn 
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Nflithtf^r vouM tbo positicHi of « jitilt^" tiAVr liw'ii a 
v»try ile««irubU! ode. or ihe nffliM* iiiui")! mhiuIiI fur. if IJm* 
|in*oe(ltriit (Mtabliithml in tUv curly liiAlory of JuriN|iru- 
tlftiee ill Itiifl roluiiv liiul Umik 1m>vii fnlltiuvi). In tlM* 
lintl ctum in Juilcv lVunv|uicki*r'M *Tii|lev-tiii|i uf Kuriy 
t'jiMM iti PvuuKylvaitU'' itUut of Niiltlt> vx Muiiii. iiv 
eitUttl In tho y**jir lUKU. ili»» lil^flifft court n( tlit'|>ru- 
vIiich fliie«l (hp juUc«^ t>f tht< inMHty (^tmrt uf I'tilludH- 
plila (frrnu whh^h murt tUv autv cuiim* oh zi|>|iml) forty 
|M>uii<Jm for liavtitie uivfu JudKuiunl cun(rar>- lo the* 
Iaw. AiiotluT ourio4i0 priuitioc. m» fureiKu tu luuji-ni 
Uloiw of iuilicial procc^ltin*, wliUrli obl«jiHM] in kcvt^nil 
of th« M>lnnii*M iliirin^ tin* rarlifir yc«rs, wait the cii>litm 
of ullowiiiic thk^ jnKtiri* to ciMnotUiwn fnun thi^ ti*'ni>ii ni 
onlt*r t4> n*|in*M<nl a rU^nl tiWort* tht< f^iiuri. >'ii( niitti 
Via WftM tliitt |iriu!tiot! rurliiiM4*n liy Uw in N«irth lU%rtf 
liim. Tti« **nrw wuiniin/' »|M*i'iiilly if ^**> ilt<^lrit| lo 
prai'lHH* nirdmiup, mut tio4 fU«M>unu.'»*tl hy III*- Mmdni- 
ehimetts KUthorttim ; for m mrlv ICP< wc IWul oni> 
Jmw flnirklii*s wife of Uicliiknl lIliiwkinH, wiu oi\U>n*tl 
t4) "iti<|Mrt from th«ti>i>U»ny within tiix u'i>«'kfc : noil imIIh* 
lUAHntini* *Ut' ip- tMt to iti4>i|ilU< tii «uri;i*ry or iihl»ick. 
ilrinkA. plniMorft, or oyl(*tt." In l>MH Marcitrvt Joih'h, a 
rptiMl** ^lorlur, wIk> hiwlUH to liuv« tt(Ti*iHlt'i| Ili«< ittlier 
«|oct<»r>i by hfulini; i.f rluin lutlii'iilH tliey luwl prunuuiMi 
*tl inciiniblv. wu.<i irtiaf^Hl with Ihmiu; a witcb. ckpu- 
ile*iiiuc^l. ami 4*X4H'uttftl. 

I<nwii ntniUtifif; iM.)urtjthip, innrriittt''. nml thn i|(»tueit- 
He. rrlAti4»n« wfiv vnry utrnit^'nt, \V«- »biitl oiil}' lak« 
tiuni to rHcr to m-rttiut |HM>ulmr btWH in r*'fftftnrv to 
cMiiirtHhip. Within a »li>irt |H*ritM| nfliT (be llml iiu|Kir> 
tatinn of wnni4>n iiitn tliM liifnnf mliMiy of N'lruniiii. it 
wax IbiHieliC iKi'i-MAary t*i vtw\ tbt- following; liiir 
atfuiiiHt tiirt* : " Wh*TtMiy>. to thi*i;rvi«t 4s>nt«*inpl 4»f tha 
nmjt^ty of UtM| jmmI ill fitiinple u* oiImtv ivrtain 
woukfn within th«- colony Ituv4>. of InU-, cnnlrary t4» iha 
lawfl 4KM!leniaNtiakl uf thr n*iihu of Kiiclini<U ctmtnirl- 
i*J thcuiNulrett to tW4k HtfvrraJ uirn nl onr(iiii«t; and 
wb<irfiby inu(*b trotibk- ilolb ftrttw |ji>twi>i-ii imrtira; 
an<l tlH) ir<>vrni4>r nnil 4N>iincil «•( ^i^to nuirli i1tM|uM- 
mI." It wcv> pr4»v)iUMl that (or tiw Mm t^ttvu-^f tnn-U |M'r- 
Miiijt nhotilil hi* piibliftht*(l III 4-hiirt'b : but for lUv tlnnl 
olTcnM* ooriKiTHl pHiiUhiiitMit f>hoii|>l Im* lnflM4M|. On 
clii*iiTher blind, for tU» pnitfctl*^! «»f iuni<l» nearly all 
till* ooPmiU'i f»Mintl II m*o»'««*ary u» iMiiu't luw« niiuibir u> 
that of )law«arlin<<rtt>* of thf year 1*VIT, wliioli (JrcUriHl 
that" what itvrniMi WK^Vfr from hfiioffortb Mhnll m* 
tltHivor, ilirecUy 4>r iiiilirwtly, to ilraw away thi^ affffo- 
lion of any nuiytio in lliiii juriiM])L'ii<Mi iiiuh*r [rt-i^t*<fiiw 
4if iDarriaffr. I»rf4>np \w hath alluiio'd Jibrrlv nnd allow- 
aitmf fmiii Uct parrtitH or (^tVf^riior." tthaU ft»rfi>it ttv^ 
pouikdH f(»r thci nrKt nfTitiM*, fur tin' M>4^»nil. himI for 
tli4> tliint hv> chall b*- liniiiiuirtiil tn priMMi, *'ibi*r«>to 
rmtttnui* mijIiI th* court Hhail »f^«*nii)H< to rt>i4>H>^ btni.^ 

Havhiis rM^ii h<»w tinr Stjttf actHntptfil t4»rHi:iila1e the 
4]ullyllft<of tht* liiillvlihml ti> t-i»ii»frv»> iht> coin- 

luon wml. It in iM*]lt hi onlt^r ti» liiiiiiiri^ wbnt dutieit 
or 4>blii:ationii Iht- [iKllvldiinl wan r«^iuirt^l to iny lo 
th« Stale in additUni to UH-ctiiiL; Uln liiirs uiid obeyii^r 
th4> lawM. Iit*re we iiii'et with a principle Uir:^ly f4»rV-ii;n 
to thenlenMof our own 4luy. i ifllre hohhn^ aii4l V4>t- 
ini; KMinn, in many iiiNtaitifit. to have Ijeru fuuiihliTiHt 
rather an irluoiui* tiuk than a rewiinl 4»r pnrilf^t ; mi 
that the variolic 4!4>luiii.>l t^iviTnmentu were ronipi-lkid 
to |wiJ*M lawM luakiiii: *-iii'b M*rvii:i-it euiupulMjry. 'rnii>> 
ilaH*iw.*Ji)i»ett», in HUT. pnividi-<l thiit im> iuiui mIkhiUI 
li^ e)t<iii|»i ln>m M*rvii'»-, as eoii(.titbU>, Mtlertmaii, or ttiir- 
vey4»r on iialri uf twenty «itilliiip> fine -. anil a few years 
later tl w«4 f4»iitid iinN'wury tn nii»>e tlu* line u> ten 
(Hitimlft for HtiMton- live |ioiiiidr< for otiier (4>wik» — Ui 
onler tt* secure the ^rvlot't of a countable. IMyiiionlli 
DihhI all treeiueii who falletl ti> vi>t4<, ten Mbilliiiiirt : 
yaryhind. by nii eii;litef nth eeiitiiry biw. Tixt'xl one 
hundml fNiti'tid* of CoIml^h-'o na the )K*iiiilly: Viruiiiui 
paMMNl I'iifht 4lilf4-rent hiw» upon the* Hiibjt-rl. 1Ih> fliH>v 
VHtyliiif iriitii iiiie biiiidrrti (Hiuinltf of toluu'ei* by the 
tirhf Uw to twenty'Dve [wr rent. n4ldv>il to tlioir 

tn\ iMll by tlif lii*t law <ti Some r4'foriiier« of our 

(»wn time luive ]Mlviieat4*d th«< luloplioti of !«iinilar iai*a- 
iiiire>4 ah an elTerttve iim'jikk of Wuit^iii}; out tbi* i^tay al- 
home viite ; t»iir no oiii* haii ftinnd It iM>i*MKiiry t4> »i]^- 
iretl arliflcia) iin*un4 loootii|>el ac-ivptuiunii i»f |Kdttlral 
olBcv. 

With the devtilopiuent nf deniorrary and the mlvanre 
o| pr(M|Mtrily in the rok>iiie<« tliere eniue a cruibtal mkI 
naliirni reartioii apiin'**! the exlreiiii* piil»'niitli*<tic ideaii 
whii'^b riMiMiriHl tin* euai'tiuent ami eiifnrnt*nieiit tti law* 
pinillar in ebaraei4>r to tbi>ite we havr joHt exainitietl. 
Ill ciinM*(p)eni*e uf thtff n-ai-lk>n, aii/-Xi«;^'ratcNl eiuplia 
Bid w«fi plii4M*d n|Hin the iiniHirtaiH'e of thi* iiiiliTi4luAl, 
ai l» MH<n In the tdi'a»> of the <"4|ualtty nf mnn and of 
the riirht* of nuin iv wt forth tn the liU'Urutliin fi( In- 
dei)eudeiir*'aiid the KiIIn of Kii;hln of the Ki'VuhiiltMUiry 
|M*nod. Uitn.au>! iH»t wirieiy, lieeaiiie (tie cblff «m- 
evm : the slate was ri'irarxh'd a" a iiecT<'»"<ary I'Vil.whiiM* 
niiiMion wax Milely lo pnnuole itnti ctMi-erve Ilw Inter- 
««tii <»f the iinliriiltuil : bnt the reaclion went 1<ki fur lo 
bM 1Mirmajn>nt ; wk t4>UaVi we are wiin«**>ninf; it counter 
r(>a«tlnii aiciiUiAt ini)ivitfiinli)tia whieh h.\» iui»iiMH.I it« 
fmnhMli. ^^•elety, tliAt ik. the Mtnt4>, ix iK-elarinK thiU 
it lui^ e»nh* rlirht> Unit the iiidWtiliitil i» lM>in)d to n*- 
HIH^rt : tliHt the rlirlili* of the indlvldiinl and of the few 
iniiHt be tuade »ub»ervlent |)ttboM<4if ttx* t^iniiiiiinlty. 
While the in^liraliotm alt point to an increjp-nitf ^pht•re 
of iitate activity in the fiilure. (here Ik litth> (vM t*i a 
rat uru to tlie palernaliMU <>t the oUlen (Iiih*. 

<To beounliaued.t 



THK TRAKSPAREJfOY OF ol'AglTK 
Hoi) IKS 

Ot'n r«(w]rniluivralreAi|y ImsidI of tltn *' blark liiflit " 
UiHt wiiM inat)4i kitown by I>r (viiMare \a* Hon at the 
very tiim* thnt the work of Ibieiitp^n bcKitn Co attract 
atCentl4>ii hi Frane«>, and whii'h, ai't-ordint; (o hbn. 
noR*euaed tin* property of pii>Mnic thnHiirh i>|Mtipie 
hodiM. Thin invt*lble ll;:hl. winch i" eii|«ble of acl- 
ilktf iiftoo phutournpliie platen, cxfinpri^e'l very divert! 
raalatktnK, wliieh lAt lion IimI not liittl time tutlbiMici- 
ate «t tiM iiioiuent at whieb lie ^fiir the »ake of fhiiu:)i 
of ItHorltjr) pablisthiHl a few of the n-Hilt* nMniiii'd. 
His ex(ienin(>iitH, reneatiHl liy itrvrnil olhi*r hive^tl^a- 
t^irii, were fnltowe*! ny oontradlrtriry re:*ull«. and found 
their »uy into wnrk** mi phywU^. wht-rein they were 
tlifleiiKMsl iind T4*ry divrn»f interpretatlunx (jiven Iheiu. 

Dr. Iton ban eonttniit'tl bt>t iiivi^Mtl^Mtlons and In 
ftmike re^wnt note*, pubtinlxil in the (\Hnpti>e Ri'nilnit of 
the Academy of Sruiurcfli, he luu uiveu U|>oij tlMfrub>«ct 



of bliM?k lh:bt. whkh wan al find wmewhat roiifiued 
and eoiilradlclory. Miiue very definite datiu 

He In theflp)! phu'4' Ktudieil iurl^ibU* re«idiiat Uahl 
and itbuwcti tliiil ilark bot]ic*i may Im> plioto^rttphrd in 
darknwi, with (he ciimera, by iuean<> of the totally in 
viHiblv liifbt that they hare naaimil allrra »hiirt 4*xiki 
Hure t4> the Hun. He provml exiMTiiiientallv that tliiii 
inviititde IIkIi( t» refnicteil and |H»lari2r<<l, lins a 9I|mh> 
(riiui identical with that of uihir li^lit, luid prt'Mtrrin 
ita|iho(4)v;rapliic properli4>ii f<ir more than a yt-a-r. 

Thin |H«int I'luridali-d. he MudU'41 the tran>>par4*ney 
of opinpM* bodies in e(Mini-<etitin with varioiiK hiiiilnfmi* 
ritibittiona. In order that thi* eye may iMit through Jilt 
o|Niipie |MrtiCiim. two e<indiiion* are evnteiitly rer|U|- 
Mte . tJn> llntt of *hlrh 1* that rnyH ahati traverM*(lie 
|N«rtlti4kn an4l the Hecoiid tliiit the eye idiaJl be otiuiiilive 
to ihem, 

Tbriiuifli oerUtin artiOces. of which Iwr tnvc* t\w de 



tuiK l>r. |je IVtn Miicv4*iMh*d in reiMlerinj; the photo- 
^nphie plate 9en«ilivc> f4» dnrk ntdiationx. Havini; 
then otitaini**! wtme ph(»toi;mpbH thrt>uirli (»|««|ue InmI- 
ieN, 114* n.nUintlly eouclmled that luniitHMiii ravH |>a«K 
thmut;h (be latter. But the ex|HMiir4<« in thin cil.m> 
lfi»t4'd nfventl Ikonm, and it becnntv nreeMitry to art by 
ffintai't. The R'siiltit tbit» amvt* riM* to nil wirtit of in- 
i4-rprctalioiiii. 

Ill pnrKninf; hiK mtearelnt^. nur cx|K<rin)pfliter tlnaJly 
diM'ori>n>d a r4>atr«>nt of which the i*eiut|tireii4«Mi lo the 
iiivi->-))i]>' riis > I"- 1!m' tb*Mi- oviI liint-- i;ri ut<-r iIl^oi t hiir 
of the phn4nfrmpliie plativ 'I'IiIm rej.uit (»biaiue«L. lot 
wim itble, in a f<tw miimiiIm, to hImiw the t^iiiiit|Min»itry 
of ttitf tii4MC ofMupie lMKb4'». ainl r4>nd4<r vtftlblean objeet 
pla(->^t tiehiiid a partltHm <n tneUieeil tn a tmx. ainl 
that. Umk by taklntf ait a Konri>' of ll^bt a *>liiipUi kero- 
Hene lamp t>iitlrely HnrnmtMlMl with bhiek iwiier, The 
tifiinitive rt'iiteeiit l« pli4Mtplion*KH*iit (•nlpbiiie of xlne 
i>n*pure4l by (be Henry method. TIiIn In cuiiverti^l 
in(4» a tmtiHluoeut or u|mpie wrwn by niiiiiitr il with 
vaniivh.* 

TbtM Burcdi (MJiBHMaKu Very ourioua |»ru|>ertiint. Pre- 



M>nted to the Itirht <if day. it Imk*oiim«>> llliimln<M| : but tf 
eertain r»y» !)»• m>|»Aritte«l fn»m tin* viMible llirht hy 
im'an» of pntp^T wri'i^it*. the liivl-ibl*- ray* thim f)ltert)i| 
will ln*>tantune(in>]y exttii;;ul'*h the plHMpltoreNwnoe. 
and that, too, pro|M»rtlonaMy to tlie ibicknftok or iMt* 
tiireof the lnlerpii»ied •rrrenn. Now it lo thme extin- 
Utitshinjr rayH lof wliieh Hr. Ifom haM deteriiiineil 
the witve l«nf;lh thrmisb a niecb<id tliat we cannot de- 
KcrilM! in thi» pLiuM* ) that [mmeii* tli« prn[ierty nf traven- 
ing o|iacpi» lMMli<»L 

* ri>l« ••H*l>li- b rAlir»4 Ntniirf* f#«fMr«<4 In rmiimrint. !■ oekt tn 
Mit1«h.- • wrem alaMtnt fur tlR »™n»<«*. Ikv MMiidr ■» Wmrf^l In k 
iiKVlar fial Ihrwtffc » <«fry tne «lk *lmv, «i»<t tbv itMtlir Mnnb'lr 
iniCMl wllft H* «*b[M uf %rtttA« vaniM. WIthnvt mnamme a Unic to 
—liV, Mn wUtanr I* tl 4«nt Mem*! ov<rr •! CM* ftttrmf !» I^f^ffr* 
••r wMrfe im* Imii fftiHl M -trill t4 ixHi>Mr4 tuT 8 OMX. In whliit ami 1 Id 
Ihtrx }» tblfi wwy ttfrr t* iiIuIihiI » tiMimktriM MtMO iMnHia Ikr 
wuttt *4 annni c*m» In iviter «• hm aa qpafw mitttm, uaCtmmA b 
•aWhutnl Cor Um rIh*. 



The ima4C4t obtained by inter|HMinir 'be sereen lie- 
twei-n tint luiinnons MMir4*e nnd llw* opaipie ImhIv la»tii 
but A fi-w iriNtantit and u vuilde in 4hirkii<**^ iHily, In 
order t(» render it diiralile und r<i4kvrrt it into itn onlf- 
nary pboti^raphii* neifMtive, 1h«*r4f Ik notbitii: to Ih* 
done bnt to plarm the kc-reitn for ^;n«fr 4" ^evNindx iiir»in»>t 
a ifelatiuo brimiide pinte, whirh l» af(4>rward ilevek»|>ed 
by tlH^ n:«iial iiM'ttuHU. 

The tollowinic In tlie litite riet'f^Miry to 4>b(ain nn ini 
a(ce thniuffb vart^iim liiHbi>M : eUiiiite. 1 cm. in thick- 
iM*»i*, 10 MMiiinl" ; -I »heet»« 4»f *>u|ier|Hi-«<il blaek pn|N*r, 
111 k4M*oiiiU : hlabf of marble 3 cm. in ihiekunMt. from 
|4i :|0 MMwindH: a board H Ibickntux, m«- 

cHid<!i ; 13 hImwIs of ru|»rrpuBe<l red paiH.*r, Tu •etsmdii, 
etc. 

Of all the btMlie* iitiidt**>l, laiupblark ahme fklHtW(»tl 
itiai'lf tti lM>ri|ha(pU' Siil»tani'^ that ciHitain any 4^f 
tllil^ Kucli itA bim'k pii|it>r an4| elK^ilte. tteroine 4»|ia4pir 



f4>r thi^ RMiMMi. h waM by laknitr tnrh opacity <»f 
latiipblaek af« a liiiMlH that l>r !»• Hon wil« HnHbl»*tI l4> 
phi>tot;raph tltriMiuh a cuiiierH a prliitini; ink droiirn 
Jilaced in a bla4'k |ia|H<r envf|o|if whirh wa^ in turn 
|ilaee«l in an elxMilte Ihix. Thti« pholoi;raph formed 
part of thone which he pnr«ent4H] to the Aea4leiiiy. 

Hince tltr iiia)<»rily 4>r the ray» that irsvrive o|Ktone 
ImmIii'ji are invuibh* onets it follow* that it is |hii[)^iuI(i 
t4> elliuiniite the viMble ray* fnnii the hiiiiitiouH M>«in<4^ 
iui<t that, aj> hiiA alreatly breu >aid. Hueh MturcNt niav Imi 
ft iccr-vsttte Uiitp »MrTnMnd'-«l with hltiek iMiper. It 1j» In 
ultM>hlle diirklie»t Ihiil llit- ot»rrV4'r tkwii M'ti* the nt» 
jeet inehiwsl lii the tntx ap|*ear U|ioii the neikf^liweil 
Kcreen tlr^t Kiibniittr<il In u Kuort ex|Ki«ure to daytti;hl 
atid then nppliotl at^in^t an opaipie l>ox. The Im>\»«> 
tltnt Kive the ipiirk«tkl riimlt« are tboM* of wlni'h the 
bottom ami iHiver lutve infu ri'pUnnd by bUrk pi«|tt*r. 
w. better mill, by elMinlte, ttiicli a» i»» enipk>yei] for reii- 
<terhi|; a pliotfiieraphlc tii'Kittive brIUUiit, 

■ hieuf the pho1oirra|di>i putdlcbtHl by l>r. \a' Hon 
idM>w» that theklMTlnimof th** rndlatMMiBlhat (raver>e 
otMuiuv budlen In uiiicli iuur» vxivttdnl llian that of tlte 



Tailintinnf whicJi do not Iraverw them. Anenrdinc to 
ine«Ni]reiiienti>, it extt'ndsK tn fart, fmni (■ 7 to 1 -% . 

HInee the visible ruy*> of the >|MH?trum d^'xtroy (he 
action of the tiivi*>lble on4>N, l>r. T^- Hon foiirhi4li-> thni 
In or<ler to Miidy th*- phy*lo|<i»:li*al anion of the lati»'r 
n|K>n |dtiu1» Hiid allitual^ tin* twoorxh'r** iif rudhittonx 
wouM Imve to be ><e(iarale«l. 

VitT the alM»ve particuUim aud the engruvttigti we are 
ladebt«d lo La nature. 



Tb« t«l»ffr«ptMr» of Huly nrv Irytni; to obtain fun4U 

(o niirehiiM' a broiue en»wn to In* plnei'd nt the f<Nit 

of the *ta(u(? of Vollii. in tl ity of I'oiiio. Itnly. The 

erowii i« to be paid for by popiiUr »nb»cripticin* *tf 
th» tnkKrnpherK of th'- world. Th».rrt will l>c a gretit 
oelrltnalon at Militn and Tomo tn Miiy. IHOO. in honur 
of ttw buDdrwitb aiiuivec«»ry of Volta'» di»eiiv<-ry. 
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THE ifiMR DBramra or santiauo 

HARBOIL* 

Br Urat K B. CAranART, UniM flteto Navr. 

TUK 4*iilriinw tu the bnrbor of 8Mitjik|cn, wbunt rhipi* 
0t tuiy t^MohlLTat^i* tlrnui^it can iMriimti*, in warr^Jy 
luflfv Uiau oaf liauilrcd iukI tw*nk]r*llv« yiirij* vuie lb 
nsn«nnrMtplBa>.and lagrdef to nmUr t( imBUxl- 



ant tor our thift to 



tvKt itiff tbn cireciite luid for lirinfr. A larco tAhk vltli 
tt*iitini,' bat1*'fy. WhoAtMoufi brhli^. auii irnlvaJH>in**tf r 
W(w fcMiiiii ill (•arh. tnut'thfr witti a lirintt ImttHry. 
NitflitiEiff (iiiailraiit, aii<t iiuiiu^mii* tKNik^ (fif iriif full dt^ 
iM'ri|ili<(hikft of t|]i' »<l)i|t« of our navy, with |»h<tti>i;rK|>titt 
ar<N»lDfMinyiii(; AH »tatH»ni* w.tr** In t^l^|ih<Htki ci tii 
lunnicMinn with nteii oUurt, Aftvr tbe aurraoilvr it 
ma <iiMe*«r«l ibM. on MmiiDt of the fallun of tbn 
thrw mtum oootrolM by the Bitnlb Osm itHnii. 
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SITOATIOIT after SIMKINe OP •VBRRIlfAC' 



'.Silfi ''tth flfvrnrnl Ami rontart 



liiL' two i.iinilrfti i.na ew<*nKy^x kllot. «l jpinaoltom, 
iitfi tiiH Jtiiti-r. iIm- MuNtAiiienMniM, mtelitaff Horty- 

tJvH ktl<H> nf irtuM-ot^oii, 

ti..|,»<>>:i t r.t' u.'-I i.r S-. . -iiiu t>.-,nk. oH-' ^M. l''.*".' Nlulth 
tl;r .'11*1 h;%:ik TIl^^tA- 

-r ; - 1- - 1 1 'I- |ii i-i t .!>! ii- t' -r l'r<-lf*»*1 wMi. 

i^'iHf * f - Mir llt'L-'. Ill rij>- o'Vf 
rn I Int- i.-) "-ri\f ■ i r rS'tii-l. iti ■■^iiii'iwt 
i'r\ (■ hi-i ii.iiir m:iI][ Ihu .■'l.t|i"< 



tit .i Ui- r.-. otlipr 

..11' 'I'M.- vlti 



.1- 



(T-:' :iliu:-tr al.-riirii of li. 

'ii|iii »tariaii thi* wime 
'li>' KtAtioii vna in tM'.'i 
'jir watf-r. < 'nv S!i;il 
[in .f.-;T.'( I fcfU! W-' 



(3i>.-^ lvt'^l^i. 

Kliitlth'li of 

:,i rl,.- hill 
.■ >t:ll 



rh 
'■nt.i 

I 111 



nlil 



tt..' 



-I. 



iL'.,-l,.-.| r. . 



r-lv 



Mmfm*. np to 

;ii)<if< |M>lftt>i. 

niiitiinc til 
: i,, li Ji ii<- <'f ii;rii- 

r rti.* Imrl'iir w-niM, 
i.xt-r fr-i!ij (vt'ht 1o 
ii. liuf 'if roitliii't 
In" -l.f iiitif*t. if 'M 
V i.uif, .-iitii ]».:-«'.ibl)r 



i.l.f itt l->Ir.. i i 
1 iTl ut K't.-f l.t I '-ii 
liaiik Were iii '-.\\*' I" 
aiiil could Iwiw b'-T'i 
hav»« tMH-'U ^-w'-pl liv 
just bflisn'I till- Ml 
l.t-rfrvt M'c irit *f\y 
1. . t.^- ■U"'t mycl 'Kfi 
ui«TaU- hi> iiiKi-'^ .1 ■ 

At til.' i[i:i4 r 
/)(TiRir« pt;^t. .t 
finil rhw .l..'v. 
S. H'niii. '.*fr*' 1 1 

IllJlpitliL- 

Tbf I.Ku'th of 

rr'Jtcl"'-'! rnnii tl.f 

alMM)^ lll.il'A;.'.' 

Kri'iri I "iiy Stui 
«Nnii iiij i'.vl-«i't 

fM» tlm: m\\ 
nf ii«-ci'wity. h'- t 
t*'ii «'l<M'trn'iil 111 

lUiy «>ik*ii.ifr;il iN- 
two o( thfu; in i»:i.->r.u.ti. 

TIh> fl«irtric«J uiiii«ft w«ra plitikl«U oa tb« boltnm in 
froiu 9t>»v«n to«ltv*ntetlMM»ot«»t«r,wi4tlM«ontMl 
iiMii.^ niichorvd tofloMBtabmit«te«iiqifMt«ii4ir 

An ^-IT'trt wjw lumln* tu fin* tin* flvf «'U'finr;«l tninon 
ctmin.llLHl liy t|)t' -.(ad'Hi ut frXn-ll« < 'ov.- -.^li-i. H-.lt- 

llif clinrinel willi tht* " Mrrrim.iir-' bus only two of llie 
1i\<' <lvtoiiutnl. I'urthftr in iinutliL-r mini* was nrwl 
fnitu tli« laiMir j^ocmnji utaiuMi, Mid UobHOD rajorU 
thiit it HM tl»v^*|l«fffiiMM'* MNu> and prabably 
Ahli-d tn ninlc har, m wvnt dowo « alnti diiilMw 
ftirtlHT III 

AfitT *ki<* wiL< i-iink tbtk d«(ff«i«9 of kb»clMmi»l whsm 

foJiowM A liiM- of threw ilfMititftil fIvetrlMl nilaMHi nm* 

«al mlow riiiiiun^' XtMWx H iMiilit Juf>t off SmkU OHtA- 
lliaii PV^rt ui> t)i«' rlinniifl. nnij the iiitjc n>iitnc( iiiIiim 
(•fforv hi4'titi4Mif<l AH nirmitiK from Cby tfiaith ftOnMH 
n> r-jixtvni l»ink : 1hi-«* UM ntBttUlff Jtttt WMleT tlie 
ptcrn of tilt' Mfrriuiat*. ' 111 Addition to tlwaiiiMMi lira 
(^liuiiiivl WM blocknl by two loir boom* ranning^ fron 
bow omi the stArn of tbr ** Mfrriinoe** owr to Iho 
ni»t4Tn Imnk, tlip lo|pi b«inir iwriiml to Mich other by 
Itv4*-(iii*h ■lev! bowftonk A ^ltntUr toa bnoin wiu Alao 
^trwrhml from Puotll)** Hrrt.»s tt^ r^y Smith. riW 
i*!i!irr ) 

'11 f '•otitml MothNi* for thi* ^l^tricol mineo w«re 
I ill <>i*o.tfii JiutneovoTMl with tiranirhvti o( irw«. ond 
.•i -i.uf(>i> «ou«fofed ttiwpt ror»»iiuill slit About foitr 
iiiebr5 Urvp^ and intt loavoDoiMKh to take In the two 
cnd» of the nina llaU to ba opefttM. llMaa ataftiom 
ounlafned Ifaa most otobomta ckootrtoal appliaoata for 



th.il -■•1 lit 11 iti u,ii' .'iliuificiif.l- 
iru' 't-f'l llrinu' :ij'-i-i.iiiii--iii 
|»arlv l:ii^:ii,; t-'.':i o."-r r. n 1. 1 
lU.tl.'* oil I -I,' Slll.f ll illfl I ^Uli 

(irirt»-ii. i*>. Iiolile »tJittMii oii ilir s<M-ii|M% «4i]« wa» 
coiiwhl. ri'.l to \» «o ad«»tltMrMMMly kMMtOll tiMit It. 

rIoih , •'.mvldeNdanfldMitlo oontrol tlia anBdn- 

inic tiiiiir*. 

Tti*' inrnns of Ueteniitnioit the promr mo 
rlu' > |p<-trkial inlaea ««fOAtlgliUBg bar in 



Itar In tU varliHj* podlttMOK, that i*. »ith ila fniiit 
uii thtf dlff^rviit ooiitACt pdtutu of tbtf arc 

The NiMiti ejibl« Noa uiiule up of a llUl□bt^^ of nxtxkW 
We'll lnMtilH^**4t enblm. all >ioui»d l^c^thw aiul PoVcn^J 
w r li jii'r- lirniil iuK for Ihi? dltttailoe fnun tin- -.it tr t( 
cliii i'lti Mill !•> tl;f- juuetion box. aud where ti^ij. - 
i'rtiiir intii Iht* I'uiitml •vtatioti it wa«( m*.if f:i>;r, m ,.1 t),, 
afparnltf |Mirt-> n\ it wcrt* olii'Ii lr^^ to ..[u- of tlw mr.ir.ri: 
[KiintA oil the ari' uf liiv iiLt'hIitit: t)iirtilr."iiit. TIji--* 
wirrs and the fontuot jMiiiit-» wrr^* uauiljcrvi] ^iUi tW 
Mine niiuibcnt that hoa \v^n n»i>.'uiH} to tht* luiufv nt 
thry w«ir<> [dant^nj. 

o'uUidip i*{ the mntrnl •«t«.t^>ii thi» e*l>le ran 'tsit Into 
thp Wilt, r r-.r AtvMit on*" hiindr*Hl a*i*l fifty >.»?-i'.5. ud. r^ 
M l»Ht iiiM. H ^lUK-tlnti box. from w hHi tn-nni-h \.■,^^\^ 
nuh;«tt'<l lo ••II -ti iif th** niiiiiw plantf'd. Tfi-- iinii^- o.ii 
Uwt»iii( of »'«riiiif rtiHHi' braJiflH-M u-^ I-Hl-nrh- [ti 

llie loo of fhr iinti- uits* a wat^rl iirli" wtiitlinjf (h)£_ 
tlirottKti wlik'ti th<* li-aiiinL' win* --iit* rt-ii ..liI fjut 
to on«* IMtle of till- il'-t-niiiti-T, (ilhtT p«'|.* Itt-tn^f 

uia<lf fust to UK-t.t^ •>[ \\u- "tuflluc tx'x ontKid.* ih* 
tuin«. Al Eh?" whort- i-iui nf tlir i--\i-l<- one ifotci of llw 
lirmir ljiiit>-ry niL* plin'i'ii m <x:'ntArt with tbo OHtb 
•ml the H'ttM-r t-i'iiiM-rtt-H* to tijf t'l^litinK hair, dtfllfaf 

kt*%' !litlknit( A i/Ti'.ik li.-t Wf*-Ij t|j|- two 

J'.i if-t -tc^ liartii'iil.ir luinf, puij-.' Ilif Unw*. vxA n| 
th<' l>iir till tliH^ iniituri ]^.(rit nf t ti^ ure oorrn- 

K[Hi:i tiii^ t'> (lilt: itiji(4<, and wttb !hie> tr'i*Tiift£ kf-y unj 
tf>,ri;ii: l'«tf»-r>. ui ctiniit^lion with \\\*f Wlif*iit*ttnii» 
hniliT*' nil.] i:;il s HiEonn'ttfr \\\^ ^ooij or bad quahrurN nf 
til" . ir--n:T ut-r.. t*MiHldi»Iti>t|. Thf urranc*^iupuc wiu 
Vi-r> "iiiit'l'* Mi d nr I h*- •-■iiii<- Ii uu- M?ry coiiipirt*. 

To ii |]ii:i" (itl'.Icr ti I ' t'SUpl illl! lo run th« 

ciiaiitK-l. i'"iiri«-cr u iiii thf linu^ bAtt«ry, taku tiw 

inianJ HtT IlH> I'irniK kr-y. nci t, when tbO fUBfloaiBnoa 

your III,)' '■[ niu'hi. an iiidiiM'.i*d by tho Inillltand Pitt 

iii^rlitr Iif tlii- iwr. prcs' ;h«- kry 

Ilioril. r ti:> umxe the I'li! rAiiri-^ of tho luirbor ftftfe fur 

tli^ of oi;r >hi|i>. fhf i'oiiiijiand«'r-ln'rji|pf. »_ia 

July IT, M<nt n wi»TkinK ]-Ajrty hi lo tlt^croy tlm t-It^Tiri' 
ral iniiipn. ainl raiMt thi* <N>fitHr( iiiliipfk. Of |he fi'iir 
prmuinably enm) i>WtrtcAl iiilnei^otT liiii**r Sw'at'ii. t*<i 
fatlwt to»iH'W coiiiiiiiiiiy of rirrult. and. Hft*^ rf|>t«l^l 
Rtleinpta todi'tiH't thHr fuultit and to Hrv tht-tu. ihnr 
pOflltlOM w»»r«> located and tlt<ey wrrr iio(«h1 " lu he xw» 
i-d," Th» otbnr two vF|.r*. »ucct^fuily flml, bat tlic 
rohiMtu of wnler rliri.wn up by trsch ua* ■■flltlllailf 
Muall. Tbl» tiiAV tif itixo-iiitfd for. io parf by fiw 
ureal depth in which lli^y werr pla.nt<<(]. 

Thf Iwo iioleil ■■ lo \w raiitcil ' wi*rr rrwri-rrd in liw 
followiiii; uiaiinrr without any apciUrnt w^hat^v^ ; Tiif 
" Suwancr."' uridrr the eommanil of Li»iiu*n*rit l!Viiti- 
UtatidtT l>i*lcluinty, was wnt in tn n>Ni*t in riToviTuitf 
thiiM* uiliu-«, iL» nbv WHS fltT4*d with JiiKt thf »ort tif lui- 
rhor irriir tliut «-iu nt'c^Niry to um* in hftlitir thi'tii. itotl 
after iht- chain ^lin^ of thi" iuui»» wat onoH k^n-iirnl. 
•imply hookr^l h«ir lUh fall in ib«i niifr in tlM* finl \4 it. 
ami with hiT AtfAni wtiich lioktfd X\w iiiiiie up clmr -4 
t)L4> w«ti>r. All ctmnpotiont at the c«_introl Malion wt-rv 
hmkfu, i»iiitplv Ai> ift in«tt«>r of ordinary prM»utKiu: 
th« umin CTkbU* WAM tifuh'rruti by a Uiu^by fur abMut 
on* boadred and IWty yardM, wht^re a Jaoetioti bux wm 
foaod. Hy uknD'n M a wrench Wvd uatu boliUtif; 
tut) uo it w^r** takt'ii off. and Ilii* box wa* futtod toiyn- 
taui a brMiioli ("ail fi^xu tht* uiatn fur narh mtas pfaitit- 
«d. MWh It'ad hnviiiK a la^c on it L*urrf»t>oiidiii|r U> ilt 
lioiabvr o4i thi* i'oiiia4-'l point oti thti ufflitioi; qiuidniDC 
KaOWili^ Iht* nuiubrr« of tht? two miu<*M flnM], it w.li hu 
oaay ni»tl«r take mush of Ihr other two in lurit uuit. 
Iiavinc tbsjoaetfion bnsin a boat, undarrun itn ublc 
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until ttw .ml it a «m»11 rtmin »A» fonnil •loptfi <" i" 
At Int^prvaln. Titin rhafn )ia<l a Hne fn it» i*piI. 
•Iter CMtliiir it a<irlfl from thi- ™>>1.-. ilw Iwmt 
hKUlMi«ir«rniltii it I>^l U|> mul ilnun. TIh- "SnwnDfi' 
Ihxri •'t.^ailie-l up atid hiK^kril liir Huh fall iu ttif rl'ic rri 
tli»* «'ii*l of ih** rliaiit, horit (lip iiiini* tin atxtv.^ tlx W"'**'^ 

uant WW wMratly tnttallcd In nlKHt ebain hUok >«> (">■>> •■«>• »nMr a( Ui* »><>**^ 
■nd tlM^mlwt plmwl on tiM Hag Im th> «if . wrt tothfatteK «lwlioB«to»*!jg 
lMJtt««tilBii»M«i»nfelir tiM aHattaii. A Nh> tht " Awmm^* «r • >*9 



with • c)unilracil at achd*, hatrliiR cm it an nuiny ooQ' 
tMtpainla M than mm nion in ilu- miin' ftcld. Tb* 
iMMlM liar ww piTolad at tlto mu r nl th» eini* 
ttxtta wnkh tin are wn* daamlMNl. nii<l ranM i>* 
awancamnnd m that it» front md enul>l )i» hmucht 
Inenntart witli any nn» of tb* WKtMt |><>iiit< nn tlic 
•n. 

Til* whole airaDgMoant 

Ow «MrtMl alAtleB. and < 

laaiM iadlMttd fev tiM Jtt* «t liitltt 
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Uanch or tu^ with fpocni taeklM. Is absolutely nectw- 
fcory ill nuftiiiff thpMi uiiihm*. iu (lt«y wetvlk cIum* vtiU> a 
toii ami, il tlu» Ikottoiii In toft, sink into luutl Torn 

The lUIiiM iwtvt'ri-d were ot (bi* fullowin^ gvniMitl 
«]n<oriptiuu : The cue wit» of irasl iron, about thrrv 
quurten uf an inch ihiek. thit tup mml iMKly ln-ing euuit 
•effearstely. oud, nfler the clmnirR of f^-iinntttun tim/A 
bern [»lamHl imiUe. these were 9i-«un>ly tx>lceil toi^k-lhor, 
with A rubber wiuher biilwc^un them. Tltn wlM>t«t thinft 
woM in Uw foriu of nn (roo tmx AbtMiC thlrly-ftlx (ikehtMi 
on a iik<te af)<l uhciut twi'nty inchin i1<>v|i, ai*i), an HtAt- 
4h\ Marr.tU^ l>*nihiit; Wire' t>nr4<r4>ij thnmieh Aoeiitrul 
wfttertl^'ht stuflliii: bux. Tht* detoimtiiit* ifctreiitM wt-n- 
twt> fijIiiiitiHle uf lueri'tiry ilrtauaturH. r«ch oHitahiiiif; 
about Bwenly trraitm. an wrll an n>ulil be JudirtH], OMi- 
Uretetl in purallel udO riubtHlded in the UMUrt uf tbe 
dry (juijt'iiHuii primer. 

To prrvfut injury to the nonnrctionii, froan pnlU or 
Kuldcn jerks on the lending mire, a cuckuUl'M ueck wan 




(umcil tn it, aiid luail" fnut lu a rini; un one of tl»e 
comers of th* Hi»ri»*. Ai* won the mine wns in the 
launeh, thi* NtulYlni; buk wait taken u(T to (Hermit of &u 
ejcniuinattuM b^ln^ riMidt*. and tht» nhauUl alwnyi be 
doiMi if rHOtirerlntf a niiite (hat \w failed to fire. If the 
dntoriat<irM iuiW tlretl. well and pHxl ; if not. then re- 
lieve theUi from llie uiiue »1 unce lu n matter of pn-- 
caution. 

The retuauiin^ mine off Inner Sixuipa and th<HH! off 
the Entrrlla ulniion were rMuremd id tbe muuc Keucrai 
way by the "Huwanee.'* 

WMTAtT MINKA. 

Th» Hike of oonta«t uiitira. runninfc from Cav Smith 
acrow to the eaitteni liank. (HLMetl )ual untJrr thr utern 
of the " Merrhnae" and eutuplclfly blmrkMl tlie ehan- 
Del ; but on like urierniMMi of July the* scc<hmI four of 
thew* milked were takrn upbetwern Cay Smith an<I the 
*' Merrimac.^ aiid on the murnuifif of July thinl the 
ounueetiout at Inner St>ea|ia were temt>uranly broken, 
MO that (hr SfKiniiih Hirrt paa«r>d out in pi?rf««rt ftnfnty. 
After they litui iiiisatnl theiiiino fWklN the ooaiM^etions 
wrre iminuiliati'ly maiJc a^^airi. and the foar eontiiet 
niinrs plaiitetl lu tlirir oritnnal plaiva. (Chart.) 

Thr niMTatioii of rei^ornnnt; ttu*»m nontacc mln4<* will 
prubablv bi> kwtter nndc^nttootl titter a brief explaiui- 
Uon ot tU** lOMChotj of pJiiiitlnfr theiu. and a dt'^criptton 
of th» dlfferirut parta tuia tjeeu i(jveu. The de«cii|»tM»a, 



a» here eiveOi (»of the lulne a» it W4ut found at 8aull- 
ap>, and may n<»t be exactly iwhnk'iilly oorrtTt accord* 
t4> the iuiraii of the inVe-nCor. but iit com-i't n^ard- 
iuf; thtNH* recovt<rei]. Tht? mine i» in iIm^ shape of a 
comical buoy tliirty-two inehc-i in diaiueter at itir top 
and tw4tlr<! and tuMf half at the bottom, uiid fctaiuU 
thirtymx inehi*^ hiffh. It has a ei'iitrn) axial holp In it 
elt>Vi*n and thri>«« c|uartrnt inclM>ii in lUaini'ter for the 
entrance uf a fvlinder e^mtainintf tht' rharifi* ttf wet 
tcniiPiittoii. The iKtttcmi of thin liole U tIoimmI t»y an 
Iniii pUt^ and the (MitxidKof ihix plate iH '^urt'd 
the frame of a rfd which mrrifh alM»iit twenty fathuni« 
i>r wire ru(te h'r HtichnrliiK the iiiint*. On the- barrfl of 
the reel i» a loothitl wheel, aptitiHt whieh a pawl is 
hel<d by a ■priUfC. |irev«atiug^ rotation until the pawl i« 
raisetl. 

On wich end of the barrri, nntnide the frame, is a 
two hhwletl fan, (he are* of eai'h blade beint: about 
Hixty tMpiart* lnche!<. Wlkfn thr pawl in Itft^'d. by a 
t>») nniiiiiiir up aloiifriidr tliA mine, it rel»»aiie« thi> reel 
and alluw-n the wire to unwind, nriil by h-tiiiit; tfo thin 
rod thr ftprins lutlilx tlie pawl haril H«fHln*t (In* iiM>th(M| 
whrftl and »t4»|w the n*vtilutMm of the reel. The ranii 
are to pr«ivi-nt a trni mpl*! revohitinn of the reel and a 
AontM><pit>nt Mtnrlinie of tlu* anrhifr wlr«<. 

Th4> cylln«ler wlnrh fItH in thn rentral hole in (he 
mine eonialuft forty Uvi* klloK. of iftiiMM.tton, and Ih wf> 
cnr^l to (he bottom plate by four U^ltn and nutx. but 
ditpM iiiit reach to the topuf the niiue by about eif^lit 
tuchtt*!. 

lu tlie iipiier end of the rylinder in a enniral hoUi for 
the rece]itian of a reMud eontaininic thi* «lry primer of 
inineotton. Thin ve^M't containing the dry prliutr i« 
•eeurinl afcniiiKt a nitdH<r «'ii>hpr on the I>4»t1i>iii of a 
small iHkllow eyllndrieAl baoy, which fllJ* In the np|ier 
end nf tli«> <aiitM nxlal hole at the lurjfe eyllnil^r con- 
taining tht> wet eharKe |n«ilile of thr /mall Ih»]Iow 
eyhhiler Ar*» hIx pluniperK f^pacvNl at t^iuat Ui<«tance« 
firvHinil thf ciri-unif*<rt*ttc*', and eonvrDciiiK to the 
eeiiter. where llielr tuner ends re«( uu a kIomi tube 
Olteal with Hulphuric acid : their outer ends beinc in 
ooiitaet with piunt»*r» ufNrrated byeoiitart annit oci the 
oulaiile uf the mine. The hole in the siimtl buoy 
where (he outer endH of tlw filunirers make eontiirt 
with thoiM* *»|*i*rated by thr eoniart aniif Ih eovertnl 
with thin shtt-t leail to make tUa buoy watertight, 
the blow from the oontaet ann Wini; Kufneli'itt to rup- 
ture- thin lead when the mine is ktruck by a piui»iiME 
vrMM'L 

An>und t}M> tube of fliilphurlc add in a oomixmiiion 
nf e-hlorate of potanh aikI »uicar and a eentrnl hole 
eomuiuiiMMUiun between thl'* coui|H>»itl(»fi and 
the dry icuncuttoii in the it mical vwel attat^hed. To 
the eye, the utily Hub><tarir«'» (hat ixtuld be nlM»o- 
lutely detenuihe^l were the chlorate <d |M>tash and the 
BUicur. but ihiti alone will not make, with sulphurie 
acid, a detonator. Therefore, thrm niUKt liavo Imm 
Home fulmtuale in combination witli thejwt two tiub- 
Btaik'HMi, or in the iM'art ut tlu- ilry [>riiiier4kf t:une4>tt4kn, 
to produce a iletoiiatinf? effect. I tpiotpfroiii an opinion 
of the dkumist at thit Cnited Stateti ToriH*«lo MatMUi, 
Praf. II. P. ilrown. "TIm* rvaetlnn of nulnhurlc ar4d« 
potaaitiuui ehl4>mte, and mitcar wUi evolve a larffe 
aiuonnt of tuiat and will prolutbty rennlt In an ex- 
pto«|riii. Thin .■'tpifp«tiM» wMI MrtiHo ijry |rtlin-«irTMM. 
whielk, i'«MiM^|U*iiitly. will priMbu-^ an explo^ivu i^ili«!t. 
It Is my opinkon (hat thl* expkMion will m>t bo a tme 
detonation unleH*! tliere iniervfneM M>me fnltnloattf of 
merfiury or other fiittMtauov whow ipiitiun, Itke that 
of the fulminate, aiuuuiibi practically to a detonation. 
1 xhoiilil not ex|>ei*t (he rxptovlon of a luassof wrt irun* 
cott4>ii which mii(ht be ailjacriit to the dry primer (uf 
fruneot(«HO " Tilts opinion is fully subiitanliatr4l by 
other authorities, and, therefore, altliou|:h no fuf- 
luiiiate a[»)waml Ut the eye of the obaerrer. it uiUNt 
have been there, or the mine wuuld have been value- 
lesM. The detonating atjent is, therefore, tlui material 
in tlM* buoy ami the dri.* ((uncotton primer. 

In planting the mine* th« buoy and <lry primer at- 
taehed artt pliutitl in (Kiniiion in the up|M>r end, lU a 
IasE pr4'p«Tatifin, an<l a kuiaII rod is run acriMs the tn|> 
of the mliM* thrtiuich luic*. to )w>lil It In plnc^. To one 
enil of thi» rtht a line n< ntade fast^ aod to the eud of 
thellneaflnuill wnotleti buoy Is necured. Intended to act 
a» a Hiirnal buoy, the leiiu(h uf (he line heini; so Jndp?d 
thM Uu buoy wUI CUhU a abort Uistiknou under tl>e 




water wlien the mine ts plante<l, Thr buoy carrrins 
(Ike dry |knn>er hax a rhiic In to whirh a line, 

fmm the U|tj>er end of the r«Kl 4>|H>ratlntf tike pawl on 
(he reel for like aiiclH^r wire, in made fa^t. 

The depth of water ii known, a^ U alM> the 4|e|)th 
tielow the tinrfnce it i% liilende^l tbe mine hhall tl«Mir. 
ilavinir the mine shuiK, pull up uu the rud o|keraiin(; 
the iMkWl on the n*el and allow the wire to run out to 
the drpth uf water, ininiu tlie 4leptli beluw tlH- surfaee 
the mine i» to lloat ; let p> the riKl and l<»wer away 
Bftiitly on all. Thr mine it pulU-tl tlnwii iiruler ttie 
wfttor an4l floats at the depth deteriiiim-tl u(Kin, while 
the fiiiiall wo4Hir-n b«ior. art mc as a i4K'ulinc buoy, floats 
about ono foot aikder the iiurfaee. (.Sketch.) 




roNTACT MINK. 

The iDTAtintiof the line of ctiiitaM mined was known, 
approxinuitely. tiefore the ttnrr«>nd*'r. and thiH ktkow- 
led(;e was veritVcd hv the eoininandlnK offk^er of th* 
Hi>aui»h KiinkMiar " Alvarmh* " eapturvd In the harbor. 
A Hmall tHmc wa» nueil In r»i*}n«f (he miuen, aiul the 
work wnK i<Mr|eil (hi in the early uiiondnft on aeeonnt 
of the llfiht aiid HMHMkthtievf of the water, whieh l>e^ 
came mui.'h Inter imi in the foren4M>n unil ina4)e it diffl- 
cnlt to loejiTefthe Miirnal bu<»y!i. On*^' on the rnnite. tlie 
bout win* pulled idowly, witll a nunitwr of watrhertt 4in 
each Klile. Aa »ouu as one uf the iiniall wooden buoys 
was 9lichte<d it was »eeured, and by pulllnt; on the line 
Meailil> the pin runuiuff ai-ntv^ the (oji uf the mine, 
holdlnic (heevlindrieal buoy, with drj' prhiier attached, 
came out, allowinir the lutter to rtHe to (be aurfaro 
(luickly. AtioehiM to the riiitf in the t<n> ot the oylin- 
drieal buoy tn a line which h;iH itit lower end made 
fast to the md np^^rattiif; the iMiwt on the reol for tlie 
ajkcbor wir<'. Pull np uu thi* line, lift the pawl, and 
allow the wire to unreel until the mine conkeN l4» the 
surface, 

Uft the cylindrical btM>y, with dry priincir aUarhr«l, 




PLAN op Tt>P UK CONTACT MINK. 

lu the boat, and yuu hare noihlnc to 4teAl wfih (n th* 
mine hut a eharve of furty lit*' kd4*i«. of W4>t t^iinctif r«»n. 
Hy pulliiii; up on the rriil i-pfrntlnir t-lk«* ttawl of the 
reel, atwl reaehiu;; 4town with a IkOMt hook, the bit;ht 
of theanehor wiri> Ha> M-ruri'^l Hitd the jutrlmr welK'ht-d. 
A lino was then mailf last to the mine nml it n il^ tow4Ml 
aibovi aimI tiaotMl pp on tlio beach. Tbo work of r»- 
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UkMy to IM* snbi.^ 

lilt* OH tllP Irft 



Thi- MM Til- .J t.f nrt-V.-riUir t-.-lil.'ii-t lire-iilltl'"*. Ii» 

Oi»* *»^iri''iiti'ir. tJiiit ilit>if I.HMii'^n !!• liiirJ'*- >».'il kri<"*M. 
an. oiIiMri* (lit- ]*Ui> of tint't jiiii^ t^r tlii'in wtili 
biNitt iiiMHl Im* l urr It'll 'Mir. jo uii> 'ii>ti>- In ctm " .MArhIc 
lipnil'' niit| '* lk<>l|>likii ' liiiaiitiiiiAiiKi. 

TIm! wrick of NN« *H'j<iiLi; fur til*' ntiiitu nt <tiiiiiiiAiMillio 
WOK tkmtt at B liiifce win-ii t>*«»t' •'iiirii;H.t in it Wfiv 
ijwt«l tu tlir Are of S|<)lllk^ll rHI«ruieu ill 
ft kMiik o( tlw rlitLUiK'l l<*uUii)|; n|» to 
J'jiii|jftn*r'm Tilif'**' iittM w»»ri> i^nvm-nl by tlu» fnniK at 
Hh* IWM Nliiji*. nhow ImiaIa w.'fV l<n(rAt!*'il. tl>o 
IttilliiiK »Huit^. ill tow i.f tilt' ^tmlii lAiilirbptt. at»ri cnii- 
tiiirjtsl ntl'-iiK'n. Tlu" u'^'ncrnl jvlnu wiui In •wi^p wilh 
th'-rh.iin .iii>t liiJi' Itt-iwiH-ii llir Imtly itK imlirntfil in 
tUn- sk<-ti-li, mill wlii'ii .4 tniiMT wa» m^utvaI. pliu>t' u tMlirrw 
Im*i w**itn lhf< liotly «>4 ih« minm nml thn rnnttu-t nriiiik lui 
a |trpnautl(MMiry aavuanw until th# dry prinwr ctiaJil 
be lAkMt nut, 

ll«lor« IfMiTlnit Uke Mibji'Cl of ooutad niin^'H 1 wi>.h t<> 
aijr thai I (IfcroveRNi Ml appendage to >oiiif tif ii>..^.* 
ffreoTvml whkrh I waiint a Iom to nuilt-rstMinl. Ttiln 
vriHt a Miull oylindrinkl hoojr, alMmt Ave iticliett liiKi* 
micl iilKMit 4'igtitf n ini*lHui in ctiameier, umI «aH aH- 
lArbml liy » liiHt to t\w rod o|wr«liii|C ^* pawl al ttia 
real tor tba anelior wiiat H apfiarMithr bad bM in- 
tffMi««l to net at a booj ki tha original (Msn, bat, aa 
foond at SaallaMk Iimn wata hoica pvaahMl In Ha 
alOe^ aaUMQgliif A BaNi autCbaiaMK van thal^ In* 
■laani nt actlairaa^ hi—iy!, Jt had an apptatialila wight 
to It aiMljpolM dam an lha toii to whtdi tt was at* 
tonhed. ibM anitariag tlia intlag te bold tha pawl aa 
Uh* tootbnl whaaL On iSiBa of lha mdum thb waa 
minitiff, and ila alhv on tha« Wfatfa U ' 
MMMiiMt t4i bo tti wry Httlr httportanmb 

OnrinK Um* Utt«r nart of Jnoff n plaa far i 
iDtiiliMC ih«* c)Mimi«>l liNwlliig liitn f9antiR|Ba «aa da- 
v«'t4»i>ed ami afinrovcxl by thir coi»iiiaiHl«r-in<olltotl tba 
i>mr«>ni whu haiil rujoiii4'«nHl to enrry out tha asnaMa 
rv|Hjrtiii|? fver ythh^r nswly nii the flr^t of Jnl]r» 

Tbe titmtru'Uliuu of IIh* Dfrt. the Mirrt<nd<<r of the 
H|MUiiiili iiTM^v. utj'l <ftl.LT iiM-i«hiil« iJindv it iiiittfcw- 
jury to cwrry out ttic plajt tut di-vr-luiMMl. Itiil It fc» r<iiii|(|y 
uottnl Imt*! tliiit (hi' {diuj vrju allt-r th** ti4Tf|i(*^l iilvM* 
of all uatiiiriM, tlint i«, to i>:ipludv ptiuulijuietjiinly it 
biinibpr of hntvy !uiii<<». nMitaiiiing nlH*iit fivf hnn 
tlwd poiiii<l« of ttuiMM^ttnn, in t>M^ luitir ht-M I'lit'^^- 
tnlmm v^trv to luiro ht»na dr(»p[MNl in mmvMiMti front a 
twMxt, t4Himi bv n ffu4 liuinrh ur >k1mtiucr, ;util ttji' wl>iil<- 
\^-tMil.-.l iMi triM laj«t n»tiir rt-iu'ltttl th*- Lutloui 'Hw' 
1 1 4 ihi. Ill ill a roiinti^fiitlDt' iif llvf Imikilrfil |MiLiitdM«kf 
^'u.o.ttiin wlU dvotruy all i»lii4<fi «lrhin a rjuhiM of 
fnMii rvfola thraa hundred teeCand the praetbial ap- 
i^iiiMtiun af tha propawd plaa had avwy ahanna of 

TlH' luiiit' Ili'I.U W'-rv- T»f'M i-r tt^-ti'>I I'V iruttiv r'ljtid 
flr»' mill iiiat-liHii" i^tiu-- ■■•-.■rr'vi m;i >■ -.H'l .ic of 
till! I'litraii'-f . till- ^fiiits. iiiid fitri i^ii^t- i--isi^ i>iiiu\ct\ 
tUv MiiM< color 10 th>' <'Jirtlt. iiml iiliiupj-t .-iitirfly t'ltvar- 
<h| wltb liriixit Iti tH-i t ii I'liunli^i and i'ay SiiiitlitlMi 
*'Ki'Ui^ M.'r.*i»l.*>. IrtV ;(i rli. tv.t,.. (in-io-linr rlu )ltl<* 

I'limI:! :.. h..ri. IK r a Ilrt- 

l...r r , rln- r h. I,ruh(| 



ii'tii. tltt' >rnii'f ii It lri->|ii<-tjUv lia[»|>tMi (liiil ^1 

l.ak lu ih.- iMni.f th*' ojoi lAt.iiiil iiiiiiiil r"i.i'Ui;li w;ir--r 
lit |irt'it-i.t i( i]rliin.»r|i.ii. )*iit ttif fjvv wtijlil lit' riij'l ur 
fd itii'l Ml.- loriM'd". «.ii rt-<i>v»'r>, wniilii oliutt- that llir 
drluiiator liaul iruiji* uCT. but Umi lb<> dry i»nnwtr bad 
- awC A aaraCai araailnattoB ol tbr 



t.f mnla.- 11, ... - . 

M(r.'i(i£!it il'inii [t..- 
on t-arli >- .,.■<.[ f I (. 
rillt'itjet). 

tUni itf llii- cIj.vMt 
tutft npi>rovt'.i I . [ 
aiti-iidtTi to. ViTi- 
v«r> iw-t of looi 
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■I. fl.. 



_' 1 i ' ii-- -1 it, I lit' |»rol»M* 
LrH'aJ liiiiif^ wrr** of llitL- 
- iui l ll»f orint.^'t if pni[w riy 

(l.in-'-roii-t to an nifiuv. Mul ibf 
if [)Ut<N'tl in ttic hill id;* of itit-x|M-ri 
aniv«l Df indi(T>'rctit w-t>rk[iti'ti, wdl widoin j,'ivt- ptmj 

tMUltli. 

Tli-f iniii»*> 111 till' i'i*tmii«"' WHr- *Hit! l':n o tn-i 
|il.-«ntf.| l»y th** oflW-.T^ ..f Admirti ' ■. r., f;,^ uimI 

lh»T«.' WiTf HlJ)Uy CV ulr-nr*-" itf th-' liuir. 'rtti:'l ir I 

they wt-r>* |Mlt douri 1 .i*-ti1 .-nuiiJ * 'i 'luiuuri' !■ r- TKI, 
hfUjf . n I ■ ■ H mil -.11 I III- Ml wailr**'," i\U<i w In > l: l r 
I-,.! M.f I ■! i-tT^ lit :>in iiiLti.- «hiti, !«av N : ' ><,ii.- 

of the luiiin'- wi-rr r(-t*(i^*Tf*ii i:itai't- I'ht* t'oijjM'i ;i<*!ii 
w«ri', Ann nili*, lintki'ri. tlif dry |iriiin*r- tirowiunl out, 
or till" iiiiiii'* iiartiidly i-xjil-ith'd " 

III iiinny tilt' (xvt rdur* <d thi- l»r.*n<*b i-abU-* 

w<'r«' «*ti.>l«sj off, .luti jtnnu' (»f tlu'^trntidH of tin- win- 
hart', tin- n-dll. no douht. of jiavinu' Ih«' fuidi- ovit 
L'*t'tvijili- tif tilt* )>ial u-Mit ill plafitiii); tht' iiiint'B 

TIh* iiia\ii)i that " in^'iiliilion lor ilif |mn>*>***' 
lUaWiii:; ►*|i^-iri<'ity wlMTf wi- waiil it to jfo," had 
rvi'lt'iilly n»-\»'r »M-.-iirrttl Ut th** oftlL-r-n* I'li^'it*,*-^!- 

In on*' t'lt'ftrii'jtl tMiic r»*i'i>vfr4'd Ibcrt' wil-*< t'vid«-n('t* 
of a (lartial »'X|tl.t-ion, wliii'h did not mIiuw al \hv -ur 
taue uC tUtf wat«r. TIm* bott«Mu uC tbe wUie waa parti 





■ 1 ■ 



j-1 ■ ■ ■;it. Il :it Mil.- of Ihi- HMU-dl 
]:•' III- ' U-l ivilli thf lift'- 

i"-ri. . [ '!'>■■■> ii,'iii'r«'d. I i"*'fi-r 
1 11. ■ -miliJii.' Imx to ihf lop of 
-11 iiiiiii', uiai>-« biui tlif tlry 
■siHT wt«h ihf ap|it>ariiniv uf 



1 1 '.f :il I' '! I ' 'I itillji-^ iuid I • 

I. 1 1 In Mi''l li'Hi <if si'i'iiriliL' 

I I. '- itiii.i*. Th<- fa.'l tliul 
|irtni4T»^ dntutiril out, lot,- 

lUf >>Tiininf; bux, provni t luii iii>t*';i«l of mt.-w Ih^ 
j;r;uliially on tin- iiii;*. **yMinn^: tlu- xtittlbi^* l»>\ i.t tin- 

1mIii4', wi thill tlir tliuijr*- WoliM t;»k.' ♦Hjiially ull itnitUid. 
tMif "liU* Kcf»-w*'il down tliflit. tiliit Ijtfii iti ,,Tt,.|,,||f 

vinn nia<h' to ^-r**** dowii tin- ot|it-r ^itl*'. I' 1 1 ■ ri. i n »- 
|l^•lVt'^ rliat thh iM not. aU.iV" |«.i?-i>>|r', an.t i jn^in.vt^ 
tlint till- ai'i'tHMit. In » urt'at iiir-.-Lsiirr- ^^r thr failtiri' of 
III'»r%l of thr juiii*** 

Anothe r itttiiii viiv* that thi' itiiiit-^ M'4»iiii*tl to in^idaonl 
lint 4>l>i*>i- to tufh oth«T. TAkiiiw! th*- li*iiKtli of rijaniHfl 
to Ix- i;viardr-.l. and i . nsidt run; tht- fjua tliat Bve buti 
ibvU |M>uuU luuiiM tuay Im^ 4l«i(ttuy«d, II wtthtn tbm.* 



^K('>M» MKTH'irt. 



MKTHl>l>S or OKAtftilMi Ft>K SlIBMAHINE UlStSU IN ( IIANNEL UKTWKBM 
PLAVA DBL BaTR AfCU CAIHAKBRA. 



ally blovn away. It>nrl;iir abnnt oitf^-balf of it intact, 
and innalo the iiiinf w.m> n lartrp nmuittty uf wet t£un 
f«i*ttoii. wtii4-|i ndltNl 4Mir *d tht' holt- in hottoiii iw 

rill- iii.ri> tA,^- tifl* <I :ihi| liotfri-tl tiilo T 'o' l.-iiiti'di nli'li;; 
Md.- of Ih.- ■ ■^iiuaii.- ■ 

lu ttrtug vxerciEH! »par torpcdtwii at tlietorp«tlo i1a> 



liiiiHlrfN) ficpt of Hkrh Mb#-'r. it arH»*'Hf> that t!i«"-*' w.-ri- 

Uta rl<»fc»*, niol tUt'dWonitl t nii\ -mm- Ito ii. .'onM. 

If tr .bd lior th'to^MiiH tl iio r^ ^|..^r (o k. m It-.^sr 

>-ifii'i rlirir »■!• rr r ii-al fot(iit'rii-.ii- iind r>*fi'h'r iSitTK n\t 
-.l.tt. |> n- I.-" Tl.i- d..l |.;i).fK-n at K-trrlkv amJ I 

U;Jiev« also at luocr tio«s»|Mi. XImi uuii«* tbfU viere 



lirt'd 111 Ihf Mt-rriiuac " alt<*rly dttttroT«xl tlief 
t I'ltiK of Ih*' I hr«*f t hat wi-rr- Jt*fi ul Kiitrv-lU. 

To p*t tin* fiiil .-IT.- 1 Ml II II, tl'- .1 itiijft nntQuilv 
he tiviT ll. Iiiit Ih ■ ' iij " I'l 'lu VI' nn.i.v,'h:j^bt>iir uti-«i 
tvn> iifiitnii -latioim urn; ihm' ii| i n-. I AJItr lbi> 
umf Mniik, all hut oj»i' of thr >rjilM.i.>. SiuitliiBti *,.rp 
a^Kdidonitt, aiikl thfri't^irc- it wm iI.! ti tvt- bm<ij itKih t,. 
or fxlrt'int'ly i:im«1 fortiin*' ti.».l :i i iin.- Ixsn dMtmiiir^ 
at [|iHr-xarl nioinifiit when u -hip «.vsiiT*ir ii_ Ktii^-rt 
rut'iilt hart', ho»*'Vcr. Iw^n luadr to t)*-1frtiiiite 
IkorinatlaJ 4lHlaiim ai wliicb au anuor«d tcmhI miald 
baWtaUylnjamd bgrilW^frAaiMt' - 
ai, IhafollaviagfaiflngtlivianMi: 



Clio 



IdtolftfMl 



4lnt 

10 " 

15 " 



Tbu iMtBomspomb urarly with tb» coaditloiM «|. 
iKtburat flantlaga, but with tlwt faalla la Uw eliralte 
andtha athrr atlMidbig dMteaJtlM^ 11 b awMlv NfaS 
thai tbiaa Ugaiw vanld bavf* bm naafaMl. 

t>i.\.-M st(.,N. 

Contwit mlMaof tl»f imh- r-nt-nnntfrnt at 8u*tU0i 
and Caimanvra mn liable, fr«)iu tbr trrtiwlliof IwrwF 
rbw, Ut hremw vvrv inUHi iiu[iair«n] mm ragMdl tbr 
ofMwation «kf ilipir dUr#mnt isartji. miwcially tb» am. 
tart araw* Tfab gmnih fonm w> rapidly ia Itw aiwB 
wattfTOf Iba tmpliK that in a vi-ry »liort fpaevaT Um 
It Is laflMfiit u> prwpot «b«> ahum Iron drhrlaa ibr 

aBDgMa tai far aaoagh to break tlw vtal mtOMm 
a attlphffa aakL Thay tl»M«for» raqaka annMt 
attMnUaa* and from obrerrattoa It ttani that* laaaif 
tiMBaffMtfva. Iliry nboultl t>a taMiJ and afauird ahoot 
aiMalnUirra«tvkv The fxafapfataf tlM**Tmii"«id 
^lUfbMiMid^ pi^-kinj; np on thtfr aMMK robm «! 
thir dnuviptkni an- nuffleicnt to Ufaafaato fbt bamhn 
aooJitinii u* whirb tbry laaf rvvatt; ao awttor b*« 
ffOTHl tbt»y inny Ih> wlmn jilAiitad. 

Had iluvoarw Ii(h*ii firrrlMHl In plftDtlikfr tht^rkctri' 
nal luiiu'tt. and a fnlr aiiioimt (»l ali^iitkm (lalil ititla 
e«mlacl iithnfH In Snnttap^ llaH>or, no sblp cuuld bar* 
IUUmihI tUt' two lit'lil-. Hnl th<(* well known eliBfartiv 
of tbt* pt-oplf wlm jdaiited niid att't•lU|^cHJ to operaitr 
tlwai accuunt><, tn a grMit U]««^ur<*. for ibr oouditian ta 
wh^b tb<>y wrrr fuuud. 

Tha moral rffiwt oi a mlnmj harbor h Cmaiioiiiofr^ 
and tint <pi«^iH«n of riiiktnt!; valunhlif %h\yn Ifoftital 
hii|>ori.-%iM-f. \Vh.'kt wiHtId b;tv>> hnppt-iuti U* a fbip 
ntt. inprini; ti> run t bi> iioiim )|«')t1 U prttbJt'niAlictt bot 
lh«' idi.-iiirt.h w.-r.. that ^bn would hiiVf U-^^n mhlt. ftir 
not <A itlmrmidHiu' t]i«> nntnl^i'r t.if liail ndn<>.- • :ii' imtiff 
t^l. ••iiuii|,;I> c-hI olM•^ wcrp K'ft to dt^tru) h»*r 

TIm' •d'Olrlvai uiuie waa |H*ri«M:t in oud di-»igii, 
and bad i t been praparlyplaikt«l and aaiad far. til* |n> 
iti-titHi icivan by tt ta clue anlraaaa laanid ha»» bem 

n1'«ohili'. 

'i'ln- h*v«nri Ur \>r' Immcd i* ^'Viii-ffit M'Hf^ t'fjr:> - 
III- pliMiti-tj burrii-dly /iitil iT%fi*lfhfcl> . illioi. 



nnd tht'ti ht 



WtlhiMlt .itT.'IiSloii. 

n-tii-..: I. -lilt- 

( tn.i-. 1^ -f A.lnilr:vl < ■.-r\ vr;i'- i 
(Nvitlrii. (liiii,- ll I. iai^i I, Jim 
U'.-n tl-ri II..I atli-nlive to \h-\t 
-ii|. f i(i_- ' h' 11 1 -Hrr fmtu all ■ id- 
hoti:. IM II- ir.- IhfW : Th.- tli 
tho-.- -.Ohi - I.- t.- ; f ll.* liri:iu' 
mii.r-.. ,iii.i ■.\.'U-li'.l iti-i- ij.i.*--i..'i 
th* 



.1 tM ih.lP 

"I K-i^di Itt ilc 
ihsSiiraPy. jjjiv. 
»" llial lU mil 
i't.t wlik'li TtiitK 
3 kii«:tW&rMj:^r I.! 



11-1 l.iirK' }..'l-|----I hlir 11. tin- vilal 

:i -.■r,.r;i -.ll IvI.m'.v l.-.^i-:.- - -1 In [.r-i'ar. .'iJid p-ui' 

rli.'--.- ri.11,1-- t l!4'V u, r.- . Ul'iri.- nt 

(i ilot'*- UHi'utt*' intis'h of nti tir.^'iin' i.'' r.itiMivu/v 



iiliif I-«,r»'ti 
.-.-!- Tli-.!'Iiiiiv 
IUmI u:i(li)iH;rri»lir 

■•-■■"i or tli-iiii^ lii'l 
.idiiiir. for lit II' 
iri^, ftir it lun't 
••.li:it' ; -Il't-II nilh 
;il II ! I •■ ->thlr nImJ 



M» all thiit priutii-:«I •^lUir-Htion in Hi 
of I Mir iinifi'ttvitiii t>« vt h.it thf --'n i< 
at titn*- >••• ft'i iMiti;rlv in-lL'tiiflm 
art* jiiNt till- tnlli-T" nliirb iti.iK'- 
iirt'. Ill a tiiiiit- i]ff4-nr<f oi>t' r.i: 
ftrniif tliitt t hi-n* !!•. a rb.TiH-t- .if : 

)>it |l.Tf.-. t l-i IM-.' 1 llllt :f Hull- 

\h-jU- -r ;'..n:|.lf:i.-.-. Tin- > f.-tL-i 

a I'oitrt^) t-f tr.aiiiitii; wt»utti, tu a t^hort tuiif. niakf iIm 
iiM-iidKrv ot t.iir tH rvir«» intu.t»'r>i of rh»' tiiijK'rtaiif i>- 
without wliu-h knowKilir*! iki a^».tiri..l ».iifi*i-<i lao 
U' » x|M ctfd In ^ttlu-r nun.' tif fHuw-or rnuntfrmiaiD^ 

WMIe the pmpiiMitl pt^nny in tliv «h>t liot-watw na 
i-hiiit ;* for Uiiip [KMtrt art' attrartingr Ihr att^lloa <4 
l/»t»<)on |H>iip|f. It t« iiitr-rtr^tinff to no4(* tbi^ rrtalt^ al* 
r> t'h oliMTV.'ddi' tn th*' b<tUHi't^ of tId" |MMir [iru|4^ <l 
that cifv wltiiw. ^-AM 1^ Iwlnu .-iipiiUi'tl on milk- prm- 
• tph'. Ybf SiiMth Mt'tr<>K]M>htaii Hn> < '<iiii|kui> M 
pL'io"t| a iTiH "tovf, dClitii.'*. nml « coin nn't*^ il itr 
bllIU4-•^ of HurkiiiE: pttjplt- wIh> w^rt' ttn* |.i»t.r tn fav Mr 
tlH'ia. The oullny niuountrt to p*-T li"tiLM*_ To 
rM.v<T Ibis tbt" I'uuipany rhairptt »'<i pr*nt« film l"^ 
ffft of ifn*. That i!<. whih' orvlniary wniBtnii*'r*j>ay I» 
r«'iit>, tb^Mti' wb<t tuivr ooiii UH'torM arc cbarat^.l ra orfil* 
pi r Thi r*' an* M,»K*t> imliimry rim»ntit^r», »tti 

ill*' <-n(n thi t. r rnh^liii.. i> :»lr' Ji !>■ ItlinilMT ^'** 



III 



- F 

(I-- fn 



'i|ir- frtil 



Tli» 

liilliT aiv fl'' 

ftct- now ttt-(f4: I'D. 



1 1 • 



ii 111 



111 'hi- 



ul.il r 
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ilinii'-r < iniii.- 
p*-"* ' lir"l:;.-h fih' ::i-ii:t 
prnlij ut.rt li *if i-'ii^- w ill 
tliirty i.'riix-k. In lli. , 
(llrlr lji>t p^itiiy in II 



fill 



|.r. 
-.iipi 
ll ri I' 



:t : M 1 iJHKi nil 111-1 . ' 

, III, M;llilllV-. «lllll 

i;. Ill t.-c> 

:v Id- r..M ...:i'i ■* 

im rT..iii rn.' I'"- 

IT I lit" vtT> r"* 

lU-ll ll llttic KWllllll 



wul <loubl)ea« niwiy uii(urtuuau« bav» Uwa k>i>i Iron 

nm Uraelor nf thfobwrvatorjr «t SjrdMjT. 
Prnl. H. V KumHI, baa ivcMiily paid «aatMml>Mt; 
tnitioii (u tiitttl wnvrn. He fliidi! Ibat ttum aniMW 

lloiis <rf lltv Hea iirv of the same |ierlOil — 

lu fartlniiiiikcj. ilmt i* lo jsay. almut twfBlJw 
luiiiuttw froia crt-At ti< crr^i ; but lit- ujn* It faa* Vt*f 
|inst-«d that only cin«*iM>r wit at th«m an* doe t 



|inst-«d tltatonly cin«*iM>r L-ntl cif th«m an* doe spiot"^ 
trial vaaunotlnnB, anil nixtypor rontcrftbe itawa WliU* 
tmnbtf* tbe tn-rrtfory with whl.'h ronerrm MbwI 
I' tliK i)i.'r«iiTnloel«u*Bll' 
il..r .1 [■i«vKaMmW** 
unltahn. Th»»Bwl«» 
! an elrvathw af ik*K>> 



iirlirliuiti' ill Hn-> Siriilt. wliiri' the iii.r»iiTnlci((l(al «*■ 
ililioh" ihjit 11/ tuininy II t^'iittr d 1. iw iwwHUtwf* 

(liriii.ii'Wi-.' ill ihiii pan nf Australia. 

Ii.>i (irf^'iin- liriM |i» (VillfC an »leV)b»»M^ « "IT" 'IS 

ii-v,'i u'tih-ii )irii>L~< iiinitii cunairiaalniKtliairalii**'' 
nuc CLUu< ul Aaalralio. 



uigiii^ed by Googl 



sriKNTIKiC AMK!iI('AN sriM'LKMHNT, No. liMs. 



THh /JCKI.F.R SYSTFM h;l>.r'rKi. 

<»r*rn'.\i. 1 1 ],Ki.isAvii\ 

TnK itnnrtjMtl faMlt l.. f-tund Aiili Uw* iJarwui 

>i\ ».r.Mi: : f -rt I rt I. I.vnipli V 1* lliat it iJoi*;* li^.l iL*^urr 

>..'i r**< v III til. rr<*-|>oijifriirc- (r.ui»iiiitt»^i, MitK**' tin- 

MiTiiftin cau Uf ri_'.v<l ij\ :t(iy <kii4* whii Ihik itit A|>[irii|»ruitf 
r«f<'iver at Ilia tli-^t-'^tl Tin- sy^ti ui of Truf. Zi<*kKT. 
ttf liniiin (Mfiruvj i<, ,•], tiir i i.iitrory ufT<tTil» iriurli uiii 
pirr !ii>^iiritv , mill, will Ih' tnnu ttl« Umirflt»- 

ti Mtt ^'U' i> )x'K»w. u would Iw very dlttoaJs to mul MT' 

IMlI^ ■» I): ill'' n^ltljf IT. 

Th*- I'-i'"- whirli It I - ' i.--.|i.-rU 

liinijih'ii-^ ni>-* <if ^^l't^' ■ ;.[._»r 
t;cii'-irlv 'li'- iilrr,v--' I'll'-I oitf?! t.f |",\ . . . .1,; r ..:m-i:ii.' 
«-l.-c1ri.- ■.';/'*•<, If, t<ir .-\,i:u-(pli- w ^. -j Minil ' 1 1*- 

J. -►f :i Kill J ink- -rT 'il ii- n..l m.riJ t lT--i n-.' 

of |»til*'»t-iil IS ii,; 1. hi'vr r.i fiiijv.- *. >.[,,irU 

oiittlltiu* ti» If ).f.;^Iiir.-.: in'f .■.■(( ui.il 'h.- all-'H 

Vinlfl rjiy-* t Ii. .-h.m. Til -Ink-- : It--, [.i I.-. 1 h.- -|nrk 
H ill b*- itiHii'-< r- - . - - ( .-.I I 'r .f '/.n-kuT j>m- 

llii- ].h-ri<uiifti.i-i I'p-til Ml r|i.- f'.lln.iim; iiiiii)ti«T. 
|->',<lii '.Ik- ' r-ii:- III r t _ri_' ■.t.i'i't:i. In- '■rn.U tin* ultFA 
viuii-t m>» u( nu i-U-i'itJi art' in tli»- (lirt.»-ti.ni of tin* re 
f'f^iving »tiiliiiii. At tti«' ljutt iiiitiii'il vlutliiii. tlii'*»' ru)fc 
4>ikU)>*> till- rHriil.ttioit nf M[tt«rk>>, whii')i [iri»Jii<N> t-lit-truT 
MikV»<*. tliAt 1%1't ii|H>li ti "<-i<tu>rt-r " III hiirti 11 Wny a* Ut 
iu-tuMf :l Uor%»* it[>(iiimtiiH. 

A'i hi th»' Miin-«tiii >.»«.r«'tii. th»* h|K»rk Iicri* |»li*ys tin* 
(■lii"f mil- ; tint, ihNr*<i|([ Iwitit; pr«>iln<'»*<i al lh<r- iruiiK- 
liiit tint; -^lut iMiK I'nr-t* fori li jititl pruducft iii »-irr.:-i 
at ttif rrsH-tviiJic 
TiMf tmiiMuiittinfs wtmnUuit ^Piff. l)eMiftii>t« <»f aii 
~, tacloHNl In A bi 



k bos wovaM* In «U ||Imn«» 




.r I,,-, if 

.11 ir 1 



Fi.j 1 

liiiPthliC t.f n [ r..j.. Ii.r I I..- I. i:-.- MiM 
crVNt-^l. til iI I h.' Ill' r t V ii.l.-i r.iv-- -liii 
r.'iit^-tr III fn-n; ■'! Ill- .i].rrluri* (I., r.- 
*tf onliliary t'l-*"-, wtiii'li la iai'tiinr.ij ii' 1 iu.it n- i ly 
aiJt«T IliL' iiuiiiit-r of thti •htitt4tr o! i |.!.i 1. .[^ r^vj hir 

As «<-»<iii A>tlii- iify )» oc.ititUiiftl. Ill)' iMiiiisHMi'* |»'iii'll 
in |tntj«<«*t4Mi iliroui-li iht' u|H-rtiiri' ITk lirilliiitK'v Im in 
m* WiM' :kJt<-r>il by th*. 'H-rtfu. ■iriff* ilx' litiirr al- 

lows ttu* vl*iIjIh ruvh i«i |Mi>H : Imi. iua^iuucti ^ onliiiiLrv 
ali«--«rli- rh*" uUn* vjoU-i r.^y">. iku vUH'lru-liiiiiiiiou.i 
^iTfi-l inii It" )>ni<|iu-»Ht «t till' r>'<>-ivfiii; klalimi. Tti*-*** 
rjtvh iiri**" only wlu n flu- ulii** >«rr>-<'n. V, 4'\[kim!» 
III*' in>^rtiirt* , iinU it i^* t hfii liial i In in-r j.in rit<-rv« n. 
ut tin* uMirr slutioii. Wtirn tin- ^<Ti*T-n i?* «»p('iH-iJ iiikI 
rluittfU ul |in>|HtT irilrrvftK ilir-n' }Kfi% uitni vh»1"> I ray* 
IhMl r«»rrvik|io»<l to tin* thAi* ikud ^Ul^Uis tti lln* MitTMt 
alplmlM't. iMriikc tUr op«-rikiu>it. tli.* iilrm vinlt't rny^. 
are tb« only odm atiut tiif ; ttu- vtAilil** r^ytt |*.'t'o.|ntc 
witkioDt latvrroptloo. 

Att obtftfvmr of tbr l»mii»oiiH itfiiril pimi tlit'ivfort- 
fMul no 9lfCB*li <Ib«* IIm iJetMTil HwlifKoni ov uMrm- 
tkNi tiMiK b M|Mlbb ot iMlnr p^rvriviml by th» vyn. 

Fl^t MpMieiiti tb» Mwlvitiip amiMgirtiieMi. The 




IMetw fUeir<FlfC. iA» ooiwilHtA i>f o Ti>ry fiiuall icIjvmi 
e3rllu<l**r. It of wUlch tli« op^iiiiitf (d fixHit h pImmhI i»y 
twofHirallfl tilAbe* of uii*rl& Z'* bmiD-ilnilly rrnlfi] in 
tlMT irlrw«. lu ifalfi cylliMttfr tber» ar> liUfwiM* M'itlf<i 
two rlMlrodftfw iV* and £*. ofMof whii'li. A', t* ii nplirre 
of a few ttiilltuieteniliaiurler. aniJ llm other. K*, a ilixk 

(ilaeed iu fiOHl a niaomtr tluU K iimy Im ttwaek liv tla- 
umicioa* ravs mterioir thrnas^h thit nimrtx wliulovr, /*. 

Th« twn rHvtnidm nn* iH>vt*r<'il with iiltiinuni fi>ll in 
order to pmrmtt oxiiUtUHk, whu-h wouM it'-trny tln'tn. 
Tl>»*y art* M'fMirnt*')! by \ji Inrv-rvul of »tNMit H> inin. A 
vjuMiiiiii of Ji i>n>]M'r iU-yirvf |n fi>nn*-*l in t hn-yliinJt'r. H, 
or rUc tht* liift*T iA (WUhI with r^iuioii!* jfnh, 

FiViil tit tliH fr<Mit i»tirt of thr triii*- t-ylintltT Ih-Ti- is 
a in*:*lAtHi* tn)***, J/', wlnrh r^rTii'?> .tii **xtt-n<»iou in Itn- 
form of H fiililM-L J/', rlo-irtl hy a ounrtf. f. . .\* 

IliU (•xleiMiuu HiidM lU Uie tube, jH\ il way br mttn 
tased (tlUKl Ja toiBf; «bo«i«d ba wr «u|f by wmum oI a 




miUfNl bpailrti *cTi^w. r Ki a» to Mtift tlw foviuof th» 
\vti», /.', n|M>n thi- flvi'trmlctk A poTtiOQ of Uie ImUiId- 
ouN iN'iH-ii intiy titiiK direc«4 to uid MMMitfStad alt 
th*- prviiM-r |Niint. A iMiraboIlD ailmor MJgta to«Mb> 
Mltatod Cor ita* qoam leuk 



'I'iit. ^•'tMnnlary w iff ot u MSi'tli tini 1 -1 1 m : 7 1 Fn;. 

Ifi. I *■ t_*»jii itM»_-t»Nl. on flu- oin' liiinti, « r 1 1 r 1 1, , I. t ^"1 .1 Ji\ fC . 
Hii'l. on the oih^T. with tliw*.li'._'tp*^!.', , 10 >-iii-h :i way 
llijit tin- rii-i\l «*|.'i-tni.J«! nliall ti.- ti .- ,ii liHtl tb*' 
idiitirotif tin* 4'iithiwlf. Tlirr** i^i it ■ 'i. f.| ttji» indnr 
tion roil hiivjii(;n |w)Wi»r t^rfuf^T Ii::in Hiiir. ri,-(.'tf^«jir>* to 
ohtAin n »|iark of rnnu t to 2 ceiktiinrleni in l«URtti. In 
lift iminiirv cinnHt Umn« !■ bilarpMil a riMCWtaAt i£A, 
tbiit ix rintt^ of icradaaUy nurfaiir Use imtmilf of tiM* 
Hulni-tLon 4-iirrfiit. 

In orvb>r to |Mir biuiM'Lf in a [koxitmit (or ot>cniiiiui: 
^U'liiil-. th»- |HT-on ill ritf rt'i*^lvini: :<itution inuhtltrht v.. 
l'lfu>' luni**'lf tb.nt llicmi* of hu .ti'imratu* Hti.-tlUi>in 
I wirli tlint of til*' IniiitnoiiK iii'nrilof tb«' KNtrrfMiNtn*! 
•Mtt that lit' f^M■t■^. ll" aficrniiril nr-iUAf*'" bin |iMlti<-iioti 
L'uil ittiti n^iTubiliti biK rlit*oti[.:it until the i<*nHion hji'* 
rt'iu'tntl thf iiornutl iHiiiit, tbat i-< U* ^nv, tiK* eiiu't 
limit at whirli tlii> iipiirkH I't-a.**)' to poMt. Ui'twm-ii (hi* 
I 'iCclnKb'K (III niiotbr<r hand, hi* n*t:nlat*'« tin- Iriiiftb 
i f tti^ ttilit' that rurri4*« tin* itintrtz Irn* A', in »iM>b a 
■> u> t)iiit titt' luttt-r >hull pmjiyt tbir n>Mtt>iintrat*->«l rtkv* 
of thi' i'orr>'.>|M''iiilt*iit ii|MMi ib4? vlwTtm*ii^, J?^ and U*. 
Thi*> iM'Miir iloii**, tiM M>oik aACh«>oormt|K»iHlimtd4Hplai^ 
tht* lelti-H xcfwii. r. or hi*> trauk*>iiiUluiK apparatus. Uw 
ultra vk>M rayit will luuw aud strike tlM vtHUodM ot 
t 111- nHwivini; nptmrnttu. ntii] a >|iaHt Will ■■■IfB Haap- 
pt^jiruDHt betW4<fii thrm. An mhmi m UlBHttnyBftra In* 
tvrrnpc*!! oirain. tim Hpark will diMnpear. 

It will b* vaiilly ncwu fmiii tlds that ih«> effect pro- 
du<vd by thxt tiuitki»4iv«rinK<fr Mk» fdaM screvii, T, of tike 
trnn*«itilrtFnt; HtAtion In th** furtuation of nKiiabal tbe 
r«'ri'ivinic on*- Tin* ♦■l*Ttne Wi»v« r«'»ultjuif Iroiu the 
ypiirkn inlliii'nL'i- tin* i'ohcTt.>r, and tti« HSgnala ar» rr- 
rcivml .-It* in lh«' Maroini Kyi^p-iu. Fur a practiced mfm 
t lii-ri' L« tifj ii*^il uf LMthtH' a cdluTvr or of anv accemonr 
uppamtiiN in cm'ult with il. Tlut U||ht 41} tiM apanC 
nunh'tK topiTEuit of tl»» nuulinK. 

Th4i »*x|H>riiu«nt« p«trf«iniH>d by Prol. Qckler liava 
hki»wiiw dftiiiofuiirAtiid that till* pawag* oltheaparkf 

iMRoato 



; a M»- 



paMuo of 1 

in tb« iiveondary cirrntt nf Uii* t»il HouM i 

■limotly a nvlay of KDwIat cMMtriMtfoat A iill taell^a 
Huiiutlf r, anil a prlutlntfc A|iMiaiyift mmI 
ldioij« oil^i ItkairiM he HMd aaan aaMMf 

ibi* BiffiudH are a«illbto at * ilMaAM of ft i 

Tbedb«ano« to wbiah H hm bM MMwIblft to bniw- 
Mii iil|iial» K tip to til* pnMMilk taut l*fi kllonwtaia 
{abqiT A tofltlL but tbtt lomtor hopw, tbttmah 
BwUMMtt at hfi dbpoMl, to bwffWHBi iineih dtntatiM and 
irivfl bin inmlAia a power that will r«iHli*r it troly pmc- 
tK'ul. It tuiffht **iL>ily be aiUptMl to onLlinary pro- 
ji'i'tuni. wiilumt any nuMintial lUodlAcaUoo nf Micb np- 
pitrntiiA. 

Pnr Um> nImvA nartlcnlarB and tlw tUoitlllAlaH we 

ar* ituWbti^l to 1/Blt»i^trklen. 



>lo:S(4UtT(>Bd AND UALAUA. 

Br Pmcr It Uiuiibbaw. P.B.a.. Mataral Hitlory 
lifrpartowal;, BtKaborgh luMaiiiii af geioBwiand Art. 

FnK »4Hui* (iiui- jK\ni lun^iaJtovl ha** been an-iiMtl of 
titkiiLifAii jin[K»riitnt [»t\ri in fbo diMMHUiatMMt ot (NT 
tAiii iluiHAM'K This AiYumitlnn WAy Jm^iflMl muiii' yvnrs 
lu-o by the rwi-nrrht^ nf nwHllnil iumh into th*' nMiirH 
of tilt* dineiiMi prmlurt'd by a |iar.i>iti<- woi'in kii>»v- ii if 
thtf niarla, or thrrml- wonu, vnrintM *.pf( H'M or wlorh 
arit foutirtl bcnrnrh Oli- l)iiiii.'«ii *-n^n, hju) wltlrh art- 
(|uit«i coiiiitinn in hot r«>tinlrlt-3> Th** nioMpiin^M. ia 
Kiirkinir tiip bIrMMl of All infi**-!! '! iwrson, are ••iip|Mi»^| 
to inthllM. th*. parAMir*^ into tln-lr own hy?t»-iii. iind 
liit'n liy tlym^;. nr in othi*r whvn, to eoiitmtiinatt* 
vi.'*ifT. whirli may >>•• .ifterwani tirunk b> (Mtrin* dtliiT 
(tfr*-*.)!. I0 uhorn t)n* iliwa-*^ i** tfntv 1 ■i'ij:i,tini..:it. -i 
*jMtb' r**i"nitly. however. mirr4'N*ful alf'-nipl- haw '''rti 
m;it|#' to t'ltiiiM'fl 111*' "biif " of a u:'^->«iua'> dir.-i'tl;, 
with I'l" pr^ ' iu.'i KjU '.»f var.i.n.s fonuit uf iiinhiria, or 
aiAiiiria. ft■^.■r. a.-* il ^hniil.l :i,i.r.- htrii'tly cnlh-J. It 
tufliis ttjat till- ii^ciJuM. r-xpiTi:' in I^/tmSfn arn now Ar 
c*4*ptiiiK* the «-i»iH'hii>iiiii-- < it I'r-it iirav.., n' k.i!i.f, .'i> to 
till' i-aiiw of hliirk Wu'. r f. 'v. r, wl l -li i> 0.10 .if tin* 
W4>r>t fortim of ni.-*liiri,il tfv.r. un.l th.- -.-i-'hi.fi.- •.fnrT 
II:. ■ Nuhli.,! lh-l.ir> Mu«...,i,. ;,r S..i,l . K 1 -.1 u'lod. 
.tr.' Hi V if li.i: Ir.'i'. .'i-'c- :m a. I ..-ii'^i 1 1" ri--- r- > ■ ■ 1 .i -t' :i>- ti;.'U j> 
iH.i-iuiTw- IL' ;.i-.il. Ml .li-.ir.rr. vMl.-.j li\ ;h"ia. 
With a V i. V, I .r- ij «tU h In .* i I > i i u' Mi.- v ,.t;. n-. ip'--:if.-.. 
un<! Irariii;_- lint -i;|| furllMT III'- 1 ( i| -• I c iti ii.-r M<Mi 
bt'tMtt'a til'.'-'- ill-— ■!- aLiI Hi.-iU'- i-if Ihr- Ii-mts prL'v.\it*iil 
in Iniplcal ciinir" 

In thf trill. lien*' .if thi- x.r.i ty kn-^.'wn \s ih,- 
" Kt'alL* AoriulrJit-a ^h'i 1 .1 lu'.-i, ' jiu il.-li.'il ur Koiu* ilur- 
iliff tin* hut thr.-.' :ijmi,:!i>. ..t '.^..'S. I'r if- ii-'a-.-. an 1 
itLi;nnini havr (^i v. n .* n.i r-l ii(t*T.'..t tt^ lo-i-o-H.r u' t hi' ir 
I'XIMTiint'ntu iii.it i-Mm-lii-ii.n-- A- ^.ll''i^ v-i.i.nuuu(ua- 
rion.'- at.' Ill ti:i' Ir.iiuiii .unu' irt-'- aii-l nor u'''iJt*rally iir- 
ri'M*ii.l. . .r 11. ay hf -i-.-rN". r.t Ikt.' .'i nh'^rl nVtuui*'* 

of tb-^if r*'M'un h. 1, i-i i.r lfr lo Iburuughly ondi-r- 
Mtan*l thf *<nb>M l.nx^-v. r. uiv nmlvia mom bave a 
pmitr-r i-h'a of th- :iih,-. 1. . ■ nin rned, and alM «( th«! 
ti.TtiiP- of Mirir ■■a.lr-ti ' Int.- '* 

Th'- ijaiii" ■ til! --i|iniii ha- Irrini tlnn' to tlnii> inn^n 
:ipl-li.-.: tiiJihitii»t Jii.y ■.iiiiil. 11. whki-h :*(i<*k»* bliKM). 
bnr, iir.i}H rly >:>^-aU:[i^: it ..uly rvft'r*' to iut*iub*.'r>i of 
oiK' i^'f.iii]! '.ff f ihii . .iT r w<t'Wintfv*<l t1»»'«, thai wliirli 
i*iiiitii (11* rhi trii. i^iifiU litv UtttT name t-'un llirn* 
fore Im' j»p|iJn'tl w,i li li<^>ttitc iu.<L'tinii'y to iiiu(Mpiil(»i-ii. 
Ill this i*onntry wi- hHV«* nbout twenty difTertfiit !t{K*f!i4*« 
uf tfiinl. in KimtiM' tlicrr are alHMit fifty. axmI iu thf 
w*>rl*l tr«'ii^n«ll> ovi-r otie buinlrfil ami fifty. No doubt, 
wllb lilt* iiiLTcuMH] utli-nlioii whirli will now Im* |iaiil 
tu ilii<i family of inMM'ts. uioiir ni'iri' Kpi'rim will iIIm- 
rt^Vfrril, althofiifh iiUHtC p(itp1>> will h** «»f tho oplnUiit 
that we liAV*' a Kiifflri*>nt nninl>4>r alrt'Uily ^ A* 1 ean- 
nut (liniTibr all ihr ]t|M^-u>*i nithoiit tUvolintf a xinall 
ToluiiH' to thi'iii, and .-vt tlN'V tir»< till rl(»»»fly relattnl lu 
<Mii' anotlwr in htriii'tnri' ami lmbit*<. it iuu>»t vuflloe tu 
say a fi'w wordh about tlif lit-nt-knuwti hiHwien. that 
|M-Arhi)f th»* iiAinf uf Cult* x pipi«uii. Tbw u Hlruetn 
r.Hlly a v* ry li^atiiifitl itiM*et, about half an indi In 
Inii^th. whirrh aniiuiincm itN pretence by the pecnHar 
" pipiiic'* Mniiul to which it owi-* th*' fti'mrid jiart (^f itM 
fu'ifntiflr- initue It hiu* -mly a Nincli* jwir nf wiiib:M, 
lliutt pnM'InitiiiiiK ttAt- J a triu> ilt|it«'roiiA or *' t wu- 
Wiik(p:d"fly, ttix 1oil|;, oUmlHr |^. a tnilr <*t ft^IrM or 
antenna; Mid a proboicU wliU'htU'^all thehiirin Tlitf 
antann* diffrr gntntlv In tlit* two^rXft. for whilt- iu iht* 
laaU tbev- tAke tho fnrm of a pair uf Ijeuuliful fratlkery 
plnnMH, in tlw r(*nml« they cmii«Ji>1 of a utuiile iwriee of 
Jolntaoacb iN^arlaisarini^oliiliortliaink TbaasxMaliio 
dlAtf UMtorial^ Jo tb»atr««tiira of lb«ir ttMitli>|iwt«, 



and il 

•■l.it.-« 
iLArinli-' 

orvtn^, . 

Eh.- i.r^.l 



■ ri;iiii I'l not* 
■■K'T ' [mni-tur« 



that only titt< Iiiiml* 
^ " Th*- niiili' I- ipiii*' 
t nature' of ic> month 
( htTrh.re. hi dfbi-rilH* 



.r ih. 



rh- 



?rtl<- 
I v n.H'(>s-^pv„ 
_--iill-'r ' I --y 

-' I- •'' 'h' iii'.-.piito (NUk^idt* (i( a 
luis^, or rat li'T t n iti^^'t . wit Inn w tiirh nr.- <NMiri .«lf»l no 
IfiH Ihnn .III hrMd- liiht' l>onritf inipJfiin-nik, tno of 
wbii'li an* wxju u il.,: hroAdciH*.! liinl FlLiirpt ii*-.! .-*| In.- 
t.p to f'l'nn u tmiT ot hinall IiUi<-*ia, aiui .>tlfr I uo b:irlM^| 
. ir - rrat.'.j, It* to form liu«»l •*IT»'«*tiv»' t-iiW •. \V lo'o 
iti'- ii>^. I Uvin*. It* Work, it f.i»t*'n>. tlin ••ml of tlu- 
troiu^ti liJHily down ,'*j;r*in>>f tb*- Hfhli »tf virtim 
Tli*'ii ir jiliu-*.* tin- britftl^* riotw fo^;l'|l|•■r to lonn 

a 'lilid Uirini; imti runieiil. whii'li it nliiiiir*'* itil'* Ihr* 
nr^li, and thi>n •>in'k>* up the blood ihrouirh tlw tnl)« 
uliii'h i<t funiuMl by the uuiun of tin; briKtU-;! with 1h«* 
tnnjj;h. 

Now, IU. inijoipiit^iwi are atinont invartMbty foiiiid in 
(lamp or nuirshy |iJaOM, H Is not niirpn^oliitf lo l*wn 
chat th4> paxly MHtc*4 of their Mfe-hitir*iry ur** A«|MAii4> 
Tlw f«*iiMl«t i'liMtct ltt>'6 about A ciHipk Mf iiiNit irt-il ^-uis^ 
In a liny hoa(-«ltau«Hl niaHK ubiHi Wim^f 3ik»- :\ rafr 
upon (he snrfaee or ponds aaid sla^iunt watt r "f till 
klnda Ttt« fmo> Mion lialch and prthhn-e u'rubx whit-h 
liff««nUri'ly iu the water, inovint? nrtivt-ly alKnit by 
laeans of a mtiih of earioiu inrkii. aiidoccAjitouAlly com- 
ing to thu iturfAfe lo breatba Thi* icrnU wbieh, by 
thA way. dilTera fmni itn |iai«nt« in | imiwii wm « pair «f 
tr«« Mtmic iaw« aiMl w taekhir apparatia^ anon kiwia' 
fortiw ItMH latoan odd-lnttklnic i^i**tur«*, whMi tM*vrr 
takeH lOOdlftAni ior tbe rf'a>on that .t hn» no inmith. 
Wheultia tlmeaoinM for further ibAnu*'. tUv skin of 
lbl»|rrt>ttHM|ii«* ereatnr** i^jlil* open alouic ili« back, and 
ciatetep'' 111*' dandy liltle Mai OT MIOM|llltoL Wblab« 
aftordrwMic thi wijiicn. fliea Mf, to adUMMMia Wll hap- 
geoMo be a faiBate) ita torturiiv a&toatiMU to laan or 

At the naiMk owfaHa" fmeaahir ^^bad air ") woukl 
nmi to Inply, on« of tbe ofirlieat Idane waa that lb* 



dlwaae orlcliiated by tl»e InhabithNk of vh 

Ra»M wbtoh are i(C4M>rat«d in ewaiapy dMrlitii He* 
cayiufT vcgatatioo vaa ab» eappoeoa to be u Mtlve 
catue. aa vwroabe giBttt and iBoden ahaian of t/tm- 
iwratora. Tba QiMnertion ti laHirifc wMbatodie>iiiwt 
waa flnt mooted abattft Uto ttddJa oflha a ettttt ty» and 
by Utar ramanhae be* beta eelftHllidiid ttJIhaul a 
donbl. Tba ippna or bedlliBe af Malaria mm In* dfe' 
rovervd in llf!V, at Roma, bv two llalUa invoatlgatonL 
luid iiini*«> that tinM tJiair relk»w ci>nutryium bav» kepi 
well to Um> front in the «tqdy 4if this liu|Mir(iUit aubjmii. 
AHbouicti the bacterial natun* of nwlafial fever Id Its 
Tarloua form* bait lM*en 9bii»< rleitrly «**>iabbHbed for 
etrtue little time, the luetlfxl of IIm dl»*«uiliiatioB ee- 
nialtmd a uo>1er3' nnlll tbe HtarlhuK dieiAtvertaedliato 
(jra5i«i, Hit;iiaiiii. and ncher«, 

Aoeurditi^ tu l*ti»f. tlrasd. tlie tlinil |«enoa to hint irt 
the carinuH ri'Latiutiti belwt^n itiutHiiiilueii and lualnria 
waa an invttstiKatitr of l^w* iiaiur- of IjiTerun. who lat' 
terly. Imwi'vcr, Iiuht«il hiniM'tf to tlti* ruMuefftiun thai 
Infi'i'iKm tr»ok pUr<' tliroUKli lint air or watvr, at the 
Mann- tHitc n<hintlint; that th*- luu-illaii iKfMtiit KMueiMUt 
nf irj. •.il>.t.>iii'>. In h>w«<r iiniiiuil or **P!(retal»le. Xeit, 
|>r. MnitMMi »-upt***MH! tliat the fferui waa nonnally 

pr--^ n: in ui< .^in 1:^ - '.r lu nni* ulhiT tilieklli); llij«rt. 
and ibAt <»n tbf di'ath of tla> L:itt<pr It wmiUI mmtnti'ii'**' 
a fr*'*' liV in th*' mr or vati'r. fntt rini* th»- hiiinan Uoty 
by inhalation '>r by tb*' drinking of uaifr KiK-b at 
fir»l hrld » eihiilar tb*t'r>, but Hl»ciNiinl Wfiit h ^t)l|:*■ 
fnrthr-f, aijil 'T Ml '.'ivr^l Ihfidr-ii of MiornliiliitU by tbf 
bilfof 'h ' iii-r-i r_ wbirh lliiirht lie a t'liut ur 901IM* alhf«*l 
liifwl iiihahi'iii;; 'l.jiiip plaoc* Lii-I V'^iir Ki»rh 
li ri:ir-(j Dm- a II I.' r; I'ari r-'-.'i^'-rd,'-, ^h■ 1 w iri;.' an aiiai 1 ■i:'*' 
l.tff t:ic h.-h.wn.r i.t ll■■k^ ill I lie j .n ii::i;.',\-. i-i.u ■ .f 1:m* 

iliacium- in tuil'-li- kn-iun 'i'r'XJi^ lt \ir uu-i liial f( 
UiuM)uito<*» in reliition tu tualinitl Imth tn<->.- 

iliM'lLM'^ iM'ilit; dut' to iKlfilli iiii.l 1 11 ! h dlv n laU'll li> 
I'jtrh othi^r. I^trrflill, iMt'ttt Man>oti ainl U>>r-v tutvi* 
Uiihle i«;.iin- in t . t ;t i^: i-i iiiiui 11 iii. .Mi liiv 1 . — ■ii.rfb*'- 
of th*' Ian. t lia\ ii-j; r. h r. nr.' f-i ):> rii.- Hi (jIi.I- *hirh 
ab^t* h.'»^*^■ v|..-i-ii-^ iii.r«-.|inr.i int. rni. -v! i-tt. 



'|'!l-' Ilr-T Iniiiu li'--i--'-i m-T Jtliu^.'-f t.. 
w.a'^ 1.' Iiihl our w^KiI -|. .-( ;.■>. 
MdiTrd i.-iilU nf -i-rr-ii-hi u r| 
n'Miark"', <.iil> wwi.- «|--;-i.-- >■ 

there ar-r- 1 1 inl r r^-* not. 
and vr-i [I'.ii iijf.-if'.Ml V 
hand l:u' t im.— .-r sca- 
ptviraiH-H- -d '.in- diT.i* 
[iriH'rv*, ut vljiiiMia'. 1- 1 
•.p.-i i. t. nuril only a 
ti.iii a*- a' aii\ f:it.- 
which fi.||ow'-,l. Ill- I vvi. I 
(Hirtaiil : 1 I ' 1 hrtf -|m-i 
must f»-rtaii>l> h.- ri'u'.iri 
C-'i ( 'iii^'i |iiiiR'U-. u h' 1-1 
ski'trlicd ii^')\r'. i:Hi-t ht- 
With r.-^'A.-d U> t nU X 



. (h. r 
r-t nil. -I h. 



thiA ftpiTiri* ix thu pri*don: iij.it uiL' 
di*trictii. whil#', on th<^ nthi-r l.ati.l 



As Iu- i'-n..'Jy 
I l|i.» t .U'. I '•■(■anw 
V. iiii iiji.-,iiilo4'i> 
ilr .111 Hi- oll.'iT 
.1- llliil tUr ,•[. 
r,.\U-l.:r. \■.^ a 

.iin iIm- 
-iiv.i.inp\ 
i: til.' r..*nii». 
th.' nH-«t iin 
s nf ijii-.I .ir tnif iii-i-ipnio 
'I -rtiih irt»-A' hii-|niiiiM. and 
J I ft* Il I - 1 1 1 r % -rt «' hii* t» britdl > 
' ii-iiU-r- J harnilew. 
p:pi.-i •iniwi rt'tKirt-t that 



rii.M.-]y i.-ctim 
ilh tiMil.vrnL wiiilt' 

III.- of 1 II.—.- LllSf. I- 

■ d:* UiA !llw■av^ <'ti| 
I I til- ; r. if. v.. ,r --i^ 
I' u.T. 'ifM fi-r hirt I 

hlli-lMrii.lj.. Al:l<i((J 



iri noti inabirial 
(■r wwu 

w.vitlnit AlEotf-thi'r, In not u fov .hsm.-i.* uifi-vt.-ij with 
tb^ ft'Vr^r I- nrth«'r rnnnrniatuut of iii. tnniNi-nr*. i* aIm> 
f<Minil in th*- fnJIowliii; rJtMi* rit»«d by th*- prttU-wir, iv- 
nliw^rv«-d al Follunk'a. In TuM-any Thi- n^'ioii i^ 
mnch itifestetl by luulariiu and in Ilii' b<ni^4' wlm-b 
NiTve;* A.1 hiiypital for Hit' f*nimlritn therv 1h«' irrtniii't 
fltwir IN !ll^t a|kart fur the {Mttifulv whil** the upper 
Ntnriiii atyMJiniiKHlatt" the uicNhi'al Ntnff. In Aui;U5t laxt, 
whi'n tsnuvi rimt^Ml the I'laec, the only ».|JiM')f» found 
thpfXf WAM tb«> 01H' in tiU4>«t»oii, Ainl. in aorordajkci* with 
thiit fArt. w«> h'arii tliAt th** phy«>lciiuiti iMver Imd to 
rei'iirilthe dnivlopiin'Mt ile nnro of n ftingcle caw of 
tmiUria. i hi the cuiitrary. ainnQK tbe worklliCD of the 
foundry who live a little distaiioe away, tlie eaitw of 
fever were in daily evideiK'e. By iCaieblOiC In tbelr 
liuuKW certain uf the i(ut<(M-cted vpedee wero fouad, 
which evidently accounted fur the prewmee uf the d&»- 
esum, 

I^nfortiinAtcly, the varhin» •|HH^)e« of iNomnlto have 
iKt KnteU'^h nait"'>- tis ^hlrb tbwy caD be dletJlMniMied. 
Thor^foiv. in -)u..k:i^: ^.f tba thtaa more paiwttleriy 
' elore ae. wa etaall be 
lamer. Tbeee natore 
are .\nopi»eie« clavl|env Calex paaieillarik and Cblev 
itialaru^. <K Uieee, the flml* wbleh we nhall refar to 
Hiiuply AH AiHJfilietex, aueanliiii; t<* iirnmi, in cntmrantly 
foandluali malarial dittt^t«. an.l i< iihUi-h more fre- 
quMit wlkerv the diaeutr ratctt" uu>r<* li<-r'^-ly. It may 
be dMIngabtofa frmn lie Mmvee by bavut^ lt« wiovt 



roiHi'rne*! in iti-' .luf-rion 
Mnt|H-li*M| t4i iiM- ili«?ir wieDttllo 



Digitized by Google 



19534 



SC'IENTIFIC AMKKICAN SUPPLEMENT, Na Ul^ 



fpo(t#d, with til* iipoiii arnuiirml no as fo tona «rftpital 
Muir T. Oriw«t caIU ic n "«pr " of mAUrfii, luid mvs 
ihikt tlHi ntLaTtoiih tH'l««H'ii It iumI tlii* illKfrn*** hftvi* Iw^n 
co»Anui>(l 111 LiitijlkMrily. TuM>Aiiy. iIh* Kmiinii i'MU- 
ivurim, «»<) In iimiiv i>iIi«t pUonr \Uvr tetvitkie tiM' «le- 
iaiIn uf iituny c-«M(*«t wtifrv ihi* iliNfaM* nii<t llit* iiiM*ot 
pitti«r ctvtfXtkt <fr an* tHjth iihoviit, |jr ref^nt (u a ItK-iility 
ii4<ar SitrcMiun. where in the uiUtUle uf a healthy ili^irict 
is a small cireumiM-'nbetl urea iufnttHl by lunhtriii, ikiid 
curiofuly t'liouKb, iUf Atii»phi*tr« u ftttiud th«Tt*. but 
not in ihm surmnniliiiif heulttty utne. A siiullar iu 

Th* fk'i'-nelil* are vfr»tal>U* UnrU'dM nf tnAlftrln^ juid 
lOOtMiuitot** iirv t-xce*Hjini;ly nl'tiiKlniit tht*n*. t<Hi. An 
#ic(*|»li<>ii ill both rvNiwr-f <»cciin' iivnr WiiijiiH'. wl^«•r*^ 
(here jM a very kiiiiUl riee fiel«i tI**llciHiii In nvanl to 
it« water supply that Dh- ri<M« «K>e!i ik>1 |>ni^ti*^r. (•rtiani 
fouiMl Du i»oM|tiit<HHi tliere, ainl the lueilical ttUlhoritlMi. 
likrwiM*. huve fnileU to record th« prneuce uf JiMHUo 

ill itjl tM<ijlhtM>rtlCMMl. 

Up to tiu! tiini> nf writinf; th** Arst of the thrw* pnpom 
w« am now sntutiuirlxini;. UrjiM>i nnlv founil n siticli* 
oifii*ptlnn u> ih^ cMM>xii!tt»'iici* of Atioph«-*lM itnil innUiriA, 
>'«>«r 8«r<>nii(t chMri* k> Alt ei|i«tb««* nf arttrtiMul awmui* 
eoiilainini; li few nuwqiiltoex. Imt civie« of iH^^hmj have 
not as yrl ii^ti rv\ntrtr*y l\iii»nJt-riti»:, ii6 Ortieni itayH, 
thut tbv BWAiup iH artiliciul aixl relatively mrx-ut. itcau 
he readily Mceii IIlbI the upi»urttiiiilieM aJTordnt to the 
iturcta of bf^eiimiut; itifecleil liiLve not be«u fn;«|ui^ut, as. 
owin^ to tlif fHviiliar »ituatioii at tint BwaiDi*, rcry few 
pi>rx>iis hiiTti tM^n bitten, 

Ttt« ft4KM>nd Kpt>i*lwt, wlu«*h Iwani th4t ni%inp nf Ctiki 
iM'iiiHlUrlti, let alw^iiiuloiibtiHlly InktruiuAntal in^prvtMl- 
iuK the dmeaM*. et<|iectAlly hi Septi-iiib«r, wh^it the 
Anopheles bv^iu to lUiuiulHli In iiitiiibere. ThfoAix^^ 
u luure freciueut, ttiu, Lu (^iunm tnmbled by B«pt«iuber 
malaria. 

Th« thini s|jnrMw put down an etiilty appeum to 
Gnu«»l to l>e a upv otM*. and \\ti thifreii^re givrst to il tlw 
▼<>ry appriiprlal** naiu»* nf CuU-x luaiarin'. 

As to tlttf llm« of <lay whi>n tiMi in«#^t» t>itr. our 
atilh«»r flM**-* chut tin- Anoph»'l.'« pnnf»'r«. to aclark 
withiti an hour <Mi 4*itht'r >>lih* «»f kiiti»t«r- In iilHuit an 
hour and a half at thiH tnut* •)( day iin«> niay U> hitc«'U 
more than a hundred tlu»w. whiU* thnMiichout tlM> n<f>t 
of tlHf day and iiii;ht not tWe blte« nkay hf r(H*e)VMl. 
Theneooitd speciett hite*4 luoreut twitl^hc llniii at aliy 
otlMir period of tht* day. aH du«» aU<i t*ii)ex t»alarl». 
All tbsM} facts fit in exactly with (1m* trutunion kiH>wl- 
•dKVthat thf! tvrili^^bt hunr id the lausl ilauceroUH one 
ia IDftlariol nvi*^")"- Ul)reovl^r. the three »}>eL*ieii in 
qu««t4oD, and 4tit[»t>ri«lly thn flmt, eoler house* inuch 
Uii*>rt> r«a>lilv than o<h«re. 

Another luifMirtaiit fiict li that the mwqiiitop* of 
malarial divtr^clA. eii|H*rknlly the ffullty onfvi. rarvty o*- 
nend to a t£r«tat altttude. Theri:<rore, lu Iu»uai«<*« the 
r<H>m» of the seoond and thirrl flattt are liul vlMtt»*d 
mueh by these |>esli(. and this fact ngtrm well with the 
well-known comparative aalubrily of the»e hiirlier 
rooitks^ 

]t majit ftlwavA Im* hnmi* in mind thai, in orxler to 
priMlni^ fov«)r In a hcJillhy p«*r«o«t hy its bite, the uuhi 
quito mnst Itjielf haT4r pn'>vM>iu>ly hitteii MMuauue al* 
r«Ady "rWkw with lllnev, nrui tlMrefarr^nf naenviky 
ooly a •Muall prtHK*rth>n ol mstvti* ran Imt dnnK*'r 
Otuiv «ve4i hi A liiwlly InftNtUtl LoeaJity. The gr^tftNir 
number of them hite <tniu<t*>tle nnitnals, sneh as oxen, 
liorvrav piirii. dotcv. pttp«>us fowjn, •'!(-., an w«l) an man. 

One luiKlit. therefore, tw bitten thouKAndA of 
tiiuen without beiiiic inoculnte^l with the baellluH, 
while, <Hi the otlier luind, a t*ini;le hite lutuhl be «iif- 
flcient. These |>usitibihliet« lutt^t he taken into euiiitid- 
uratioa whmi we read uf the failure uf the early es- 
peniiMntM to dioiunaittrate the oetual trnnsfenmee of 
the tMhrillua from tlw bl>»od of the patient to the hotly 
of the lRM>et. In n Jnint untfi puhlishml hy the threo 
hivetttitCAtorf). I)ruititin«>lh, liitciuiiid. and («riiMi, they 
niiii<i«ini-*e that tht>y ttave h>>»iii ablt« to follow with eer 
tainty certain pha«e<^ in th** develnpmeiit uf a burilliui 
in a portion of the alkiuentary tnict <^»f Anophel*^ 
elaviicer. The ?|NM.*iiiM'n examtn^l ImwI bee^t made to 
■nek the blotnl of (wtientM HUfTerin;; from malarial 
fever, and Hie different phiii»e« nbiterved w-eiu to cor 
rMfKHid to K>me describetl by Himm in the cose uf a 
bftet«rial parasito in btrxU. In a ro(>in where four 
niAiarlal iiatMntJi livmL, thftse authorities collected half 
a doicen Oulex pipiiMi*, fnur Anofihrln rlarieer. aiMl 
ocieof anriihMr HiiecilM. Thi* «xaiumati<Mi nf all thiNMt 
liifeectri nrovetl without reMalc, except in the <muw> of two 
vf the Aunpht'lea, whieli yheMerl bnctlli In tlw staRini nf 
devetoiHiieiit jmtt ntlnde^l to. In an af^ndlx to this 
oomiiiuiiic;itloii. thf tiiine nnthnrM ••tate tliat they hare 
mwceeded in prvKliieitii? uiie of the vurietiee uf malftrial 
fttVer ill a fialleiit Mdely (hriHiuti tibe effect of biten 
■uule by this saimt t^fiectes. Tlie man was certainly 
not pr«Ti(m«ly >»fferiiiK from uiularia. and live\l in a 
plane certainly fn-e frotu tlw diMtaae. They have nlso 
obtA)n4M]. within thii alioMntJuy trnct of the iiiseel, 
later stiuiRs In th4i i|ttVwUi|»ill»iit of tkie tHiciIlus than 
thtj^e ntenttoiieil in tlw Amount of th«»ir prvviooji nx* 
tieriuieul«. 

tlraiwi rweonlti It an hit cKMiTi«tlon that not only dn 
ituMijuilopti <xmvey the mfvctiiMj uf lUiiUrla. txit they 
Are probably lite only mean-t by which tlie dl«<*ii*e I9 
s4>rMul. Tiiis i» a bold •tLateineiit. and the autlior of II 
answers one or two objections that mi;;ht be mi«e«l 
Airalii»t It. t>ne U tlmt canm of maUiria wniietiiam 
develop In ffrvat numbers .ifler a heavy shuwer of 
rain. Hnbtkl ptiiatii out that thrje mar be merely 
relaiiM of tin* fevwr. and that a1m» 'licfnre tln^ 
ahiiwerfe itiOHqiiltneN ari> iiarticnlarly tronblcMoiue. 
Many comw uf inalariu were niporteil to th«t tmifcM-t^r 
on verv hiirh medical authority mm h^vlnir iit>i>n d>»- 
velope<t in places free frum lln* pritteiice of lUitMpilloxs 
In all tlH! na«ef< he was able tu inve^tt^mte. huwei'er. 
thMi* was uniuistakable eviileiMW thai the altackn of 
KiM'h insertM hail inti^rveniid. 

1 ml«cl>t ffo on mnttijityliiif th«4<> remarkable rrlaticm- 
shiiM tu Kinie limtTih rnrrht*r. but must n<»w draw my 
abstract (o a i^imclu^lun. In dolntc*" I can only aay 
with the pn»fe«tHir. wIm» Iiim furni^h*^! tlui ftiets and 
nmelusiDnit tlfMm w|ii>rb them* n^inarkn have Immmi 
based, tliat the inve5iiiratiuu uf malaria 1«> onlermK 
upon a new pluise. arid we can nuw indulic^ a little 
inr>r»t tlian foriu»-rlv tht- liuii*' of befni; abln (ti«oii to 
)iatil«> sucet'pu^iitlv with mnUrlu in all il> foriUH. It 
wonM fk)>t be ihrflenlt M nrnke any i^^tleuUr ii|x»ckt« 
of ni(>*«|Uito rurn in a nmhifuil district by a wholueaU* 
deiilTU«lJuu of tiM ifruba. ^ 



NOW RCAOY. 



LIQUID AIR 

AND TflR 

LIQUEFACTION OF OASES. 

By Praf. T. O'CONOR 5LOANE. 

JiU paOf*- '■Ht. i uuUHninu numv til>urr>ttyitu, m'Uk i»urinM» 
riuwniC tn lAMTATiini. 

Pmkc tl.ftO. 



1b fStrim (111* tv.>t( ^ i'*^i<- miAto* '««> UMt. tuai»tM« 

rmly wnrJk nm Ihr •ti/4>> «l. Ihf r ^ tMipkng hm fiwimritaK Uh< tilxth-r srlm. 

<dnl^>n <4 Ite pmfilr. IV* W«*M al lv|p Is mom lnt>tfvCr4 lo ImUI- 
ni Vlf(K«>, «wl •litr* ito tmMat <t H*« p— U t» Mttlm. «ilU< Um itamiUU 
eitviiaM of EWtflHii.bw cuM SMCft wUofMsd ■llniUtn m liqqM 
Air. 

'm» bnik n<M«Uu Cbr f^ill ttvmrr nt «nh)rrt. |t cinv ibr rnUrr kl». 
t4 U^' l4w4«c«l«B at ^mm, ttMlu tbf nli«>«< Unm b> |emiit. mt6 
ftho n>nlaiM s 4r«rrtf«k« <d mil iht f&t^i»rfiUi tiNi ta«T cscIImI ito 
wuuilcr i4 Millrom sH nirr nnntrj. It ia<>«i* tHHr llq^ air. »« 
wvlrr. b uwrM bmlrrUa t4 mik* Mil i> hanUnl In nptm Imekrl* : timt 
the Fvnmtkm <4 frasl nn btiltw t^t^m^ II^Hhl air Ikrwir'a bullw- 
li^skl sAr In ««br Tin amir htiU^ «• etw-lmlu rnltt^ mwl* brlUV— 
llrwvottBit rliiisl nr npn* A tnint*<r nmlf of rri<gi^ wliMj AWfml 
■rlrbt M*rr%rj rm«m tYrOMI to^tv^ty luuiitirr— t>iuli1 tm smiMnl- 
Utf) LtqnkI air •» ImsIs i>r aii rzpkwlvv HaraInK vlrvUK- k«bi mrtuii In 
llqMJ iJr-iluntS|i«ln1 (rain lM«kl alr-l-vhcn ilhtxidf MOktituI- AU 
im«^rTir Mr b(|Ortlrtl -MafpwUKn or oire^n. 

U wtet twf tw «TpM-u<l tmm liquM «lr In ikr Mr titw*. Il (Hw 
tW hktnry uw| hlngnplii of Ihr Hjtijrrt fhwi <a«ttral Uwna. 

Tk^ Is nut iilt^ n imtk tif wriumMMc lnb-m«t at*! anlWitT. Int to Iw^nd- 
ai fur Ibc Kviimil nwUr, IHssntirto* la s (s>pi)tar ■trk'. anl will tm mssIIj 
I hf «««*T«>M> VIT Stmii f€r futt Ttit4« »f rMlmd. 



wow KKAWY. 



Spirit .h Slate ^ Writing 

and KINDRED PHENOMENA. 



133 Pi|«*. 



By W. E. KOBINSON, 

66 lllintnltoM. Prtot $1.00 PtttpaM. 

itciiK« u » w^ii fcituA* iinthftflcr 

••n muir «ri. wlin «Mi-4> li^ Ut» lirrV 
l>l*i)tl(l"l r<«Ui-j«ai wmli fl*r frar*. 
»HII fblVllr^W bi' law hrrti KvMMMitl 
•rvlnx imimMA-M (rraUiMKlUtrant 
Utl) at bHiM Mil atrtal. Miti !■« hM 

fntin \Urm. MliBf of bla tb-a* luVr 
l»-<ii ulillsnl I17 .ln>ri«wi ctvjnnn. 
Fur naur jmn kti mm tbv riiflil bawl 
nun nf llu^ :^ti< All laulrr Ifmnwin. 
anil a«« alMi aMortaiMl alUi KHIar. lie 
tcH> Ua* (flinMl «t|>4i««( '4 '■ BtKk 

Xn. .\ilaftr," "Out M !«lel«." um] 

kll»>a«l niHi-nlra. lie liaa iiiaik 11 a 
•Uid) i>f bi* bfriiinr lu an|ualal b l w iW 
alih ebr B»rih'«l* tmpkiynl bjr owAanw 
tti ibipp tivtr tirtiiiH. an4 m CMi mt- 
nninl (l>r vnrt w of ftawlvd vtlw. lu 
■ildlckn b* tkr <lu|ib«« na iCnlr arhJiDi: Hlail rrailiBiL «lr_ a rtinliir uu 
" MbKvlUnmu* TnrLa " ha* lim brcii mM«L 

(y~ StniXfur U)iwrnir<'l rttracltr itimI /nn /oMr nf r«iitr/nfa. 




TTfE SCIENTIFIC AMERICAN 

CYCLOPEOIA of RECEIPTS, NOTES and QUERIES 

lOcTCD av ALBERT A. HOPKINS. 
IZ.BOO HccffkMi. 70B Plflct 
Pirkct $5 fao clolfa] $6 to thcrpt S*w50in half moroccoj Ptxtpaid 

ri.l» »|>lr-«.ll<) • *» r»lilNtll« a 
rmruf III <iivll»tt<ili of thod'ial Ma* 
fitl IL**vl|ii» 




till) 



■ br M I 

no tUf |i 



0*rr I w r I « a ibajiaai 

n*r«ipi« ar« h»T«<t« MmimI , 
iMfcfif ♦Tt*T Lnuifh ..( itif Mftrful 
^iT* (■•Ilia rTV*^^^!"*. I' I* »7 imt 
Ux' aitwl mii>|«ob«H>lr» f*mmmnt 
I If* fcwi «?«r pIteiMl ^fU't* IW 
|>«lkllr. 

Vb^ May I** n— ar*»rt aa 

I*i*at>d <ii>rb,«r« tti nI( mrl* ••f Ikw 
«i>rUi <lir inlMmtU «• irirra iMlna 
■if <>M- htwlii*' r«lu«> ■rraiiawiA ana 

M>llil(li»*<l III n<f*-|a« r>«ll<. «MtVV«». 

MUX t,.r nr*a» u>i' 
\ Aliio-rt vTiTT a>t«ir7 Ibat rmm 
lir lltowMi i>r n*uuiia t4il(>naala> 
• iliv «aru>M* Maiiillat^iirliic 
Mi4a>lnM. wtil Ittn be ruaiiil aa- 

aMf#nl- 

'|'V>ar ahii mM- In M^art-^ iif in- 
i)>-w>t>*rfit MMiiM-M«r PTCitxiwvtil. fvlalina t<i lh« Im>im< aiBtiMlniiura»r 
wlaMw aritcic*. aJII Illi4 l* « liUlMUMto «»^' •anUlMH *nnt»l»^ 



A COMPLETE 

Electrical Library 

By PROr T. O'CONOR 8LOANE. 
ComprisinK fivo books. a« follows: 

Arlthmrltr' nrr.lrrlrtrllir. |»asea fl.OO 

r.l4^lrlr Tar :^iiklnCi 1 *» P*C*« LAO 

How !•« llrrttniF a Niirr4'»arnl Kl^'trlrlas, I Hl» pp. I.(H) 
fttautfard t:irrlrlc«l IMriloaarr, SttS pace« S.IK> 
KtM-trlrlly MlHplIlM, ICH pac«« I.«Q 

rvfhn alv»0 «*• u-tk* III Pr-r "liaino maf I* »Mrr*aaii l alngly at 

tl>* nnMfhM |ir»<-ra i-r t he ■••t nimMWl*. |«mI iti M *«*«■ r>J<1ln,t »t>i. 
wtl( rttfni^ln-l I - \tr^rBfi Twarion al Ib^ rt^>a**i| 

rUa v^mmwn. I.JM pn«M» aaJ vvrr 4M lllaatmllma. 

Iir^fiil (■ r full t.tl.lt - ' -.f,t.ti.i. . if .•» (tw u 

t^tmr A.ai^^ifi.. ■ Mtj(i..4TiP ut IK i«urM r.-timitiliir •^•ttrw^ <•» 
«.,it. <.r «^ i.t> wmI Ih.i.mI fbarari^r. "'II t- '■■"i 1" ■»? 

MUWS cb.,'Pubnsliers, 361 Broadway, N. T. 



. Scientific American Supplement. 

PUBLISHID WCCKLY. 
Term* of SulMcripUon, tS a Ynr. 

8ml by lu&ll, |xMUc« im-iiajd. lo >alMl^r<b(!^i In 
pari uf tliv Uuil4Hl Stalm iir Cunaila. tUi ilollan > 
yaar. kuL prfpiuU, tu uir foctMim coiiutry. 

All thn iHu-li nnniliriv of Thk 8i ]*i>u<)ik!it. from ihi- 
miniiiiivn'im'ni. January 1, ISTll, <uin Iw iuul Pnos. 
10 iwit* mtcii. 

All th« t.arK rolnnini ot TliK 8t'i*riJCMKXTqii) MIul 
wiM* \m ouppiii^i. Two v<iliiiti*^ nrp imitHl ;varlv. 
Prirr lit mrh vrilaiui'. (2.90 HtJicbed in ff**- <* P-tt 
iMMinil In Mtlir criT(*ni. 

roMniXKD Ratks.— Onp i-opy <rf HriBSTIPK! Ahxiu. 
TAX luid OIM' ru|iy nf 8<'IKNTIKU' AMKHIC';lX Slirri.ll- 
MKST. one xtiKr, [>nct|>Kiil. fT.OOL 

A in>rn>l iliaeount tu bookMllcn, o*in «««<>>•, mi 
ennTSjuH-r*. 

■DUN * CO. PaWliMMK, Ml ara^wmr. Il.w T>rk. 



TABLK OK UONTKNT8. 

I rum. KNai^CRItHIKI) P>.i|«MI Vlttnltt T.n 
MmrtJk-IlT N. J. VASnRH WKVI.K. r.K I illuMr*l|i«. BK 

II. fY>llHRKrK Trwi*i!^nMI».Mfrii« I'HHmI HtMMOiMlft MM 

III in.iirTNii'i'rr tm xir«i« trtum m Kuru-Mt^xai rm. 

■n.*} -llllii»nt.<aa m 

IV. ■xrWHlVIK (MM IIMorT of l^>llm P »»«W.-«rMI 
B.«hM <«>rrf«|H«*l«iil Ml 

V. III)>T«IIIV - ritlTwn.«T »f l*MiB*rtTmU \,mfiw9 rnm».-V^ 
bar lAw. Mt. .*Mi.tn). In lb. AovrMM mtiintM . .. OB 

Tl M.MIIMI K.IOIitKltlllNtl. TM I 
u.k." 4 illu*tr.tl..n. 

Til HKril AN'irAI. KVCINIWIUXO.-A U 

••hit*, 1 illuflr.lh« . . wa 

A r*rUMm (iwilln. nvltm— I tlhi.trauun M 

Till MlinlriNIC.-1ln.o1to««w>d M.l«ft» 

IX. MIKi KI.I.A!<n>L'll; 

lQMtnmM..tw ....H.....'. ...» Mi 

M«M4laMuM Ht^m H 

»«iiM<«irrjr«iilB. B 

z. ■■Aixnmi.-iwwT i-mux 

(I ri.'tillx^iT.-Tli. Km (Via nC uw iant* Pnu«.-« lllm 

.- nc 

III. niVlill'^.-TliM 7>H»paraa.r <.f timu. KmIim Utom 
Iv^. , . 10 

XIII WARrAMK n. MM. iHliM »( 9MiII«ii UafHr.-Br 
UMit. It K. 1-AI>*MAItr ir. H. M.-VUIMmlkMM Mi 



SPECIAL NAVJtL SUPPLEMENT No. I IIS 

rntrtalaa a MAartaal iwVw nr U>* nn«Wm ri>nt«l HUfiM mh. dM'tairi^ 
wbia »r lh>- rartm* fcmm Mar rna-la «im] ni-artj iMir )tui*lnil UWa»^ 
Bona, Inrliidtttf ibuilla nf C4aiarnirt»«i «f awh waMr-b n<< fi«iii) lii 117 
nlh^ (laWtottlna A inip nf «'l)ba mIiiIM fca 0«« mkra arr>.*i|aiw« K 
ItVv. « rt%tm. Maiilr cf^-a aritl 1i« aia<t lu L'nibsl .-naUv. l^iMk «ri 



.Hl ^ft A i-f*., S«l Hrvadwar* N«w T«r«i. 



THK SCIENTIFIC AMERICAN 

Army and Coast Defence Supplement 



• ■r anna ait4 aaa ««rrla(CfW l>ir Army and Kary a 

t illaa«»f*aatiiM min <mrrtatfM, nt|ita a*» nna.a 

_. ... ._ ._ rtlniwH 



iNift^liV. »i»ftinlin* , , , , 

rat*. niKnar* Mr., irttb •vMoaal rMmanro lb«Hr iiiit«tnrf>Hi MM ■■V*^ 
TbM •uiitMri o« »r»J«<<il«a. **i»<im.«an n4U«. Mr., la a»* Mr 
trMi(*« . fawtff ilnila»a. |.if padoaa. ■ laniaa^i n*ln««i aiiilafaK^afaalNtr 
(1r«<<«l>M«f ann llluatralail. Tbi«a la alait a Mtlttn daatrtfii iniba mi 
arair »t \%m Annf ai»a Xavf. WWMkar «n* an aimnMil mt 1 
ii<« i>r il>i> Armr.wwb flne maraalMa afia 
lir^iiM ha«» auiij««^a baan Ir " 



mi iba IIWIIII 
•tMwak. jwy 
niar vaj. Tto 4- 



r iMll. dfl ea»la 1 la Itat-Hr* r*H airt*^ 34 Miai. 

HlTNir A rublUbaaa. HI Bruwlaar.Kaa T«l 

BUILDING EDITION 

op THK 

SCIENTIFIC AMERICAN. 

TlKi.i' who raoif oipUle buililioK nliouM nul Iwl l« 
•ulXKritw. 

ONLY S2.BO A YEAR. 

Si'uii-aiiniuil IxHinil Toliinut*. %i.Viis fnrh, ynf^f 
bound voltiuir. ^..10 (itrii, |.iv|in)it l>y iimil, 

Knrh iiuiiil.rr i'..i)tainii «'I*'Viiiumi. aliil |4iui* vl ■ 
Turift} of r«.iiiilr}' hoUMMt; alhuii hjiitijiiuiu* 

COL.OUICU 1»L.VTK. 
SINGLE COPIES, - - • - 25 CENTS EACH. 
MUHN a CO., Sai aroaHway, New r*rk 



ATE NTS! 



MKMXKfi MI-NN 

la « ..f itif> N ia^TiL .- 

l«int>r*tftaaflla. a(i«1 in a«« aa lb< 



A . lit Minr*<«l»»a •»* *'*'3itI2i 
inr Alia«l<a)(.<^.nUnw t^"jrr 



Mura Kr 



In thialk** Iiiitiiirw rhi<T Karo baa 
ba** «Mnr*Mlnf /a^4krM f><r 1b<* K*^r«i 
raii'iiia atiil <>« tf"""-a»l'<ii - T »ivlti*l»*i" fi^ I'al'iiW 
•bataa, Canada, anil I tir»im «atH»^ >|*»»ra waaa * * "^'EMai*. 

Aaairt>i»«nu. ami IC^-t^p ■* Tatrtn*«na«a ..f l*a«-a<f I^j; Xiaa- 

t.iiM«>«l l<> t bam u diiiia ailh apaeial caffv airf Haatplawa^ 

thIciamM *_«.i«fu 

A pMuabIxt arac frav itf ohaMf. na «|iHI'*«ll<^ rmMa«mi ^""'.^ 
linn ab<inl I'atwiila aiftf itn-w . itlr"*!'"* 

Harka. r.«Tnr\i«. ll<M«ni. l*M«nl. Afl«ul*. h-fnaa**^' 
Aaairnw^nla IU>»r« ad Ta*^ 

H'w mI»<> M-n* f»w ■# f barfr, a . 
Um aad loathi*! Mmirtnr padwula In all Ilia pr* 
thawarld. 

JirNN & I D.. Hol»rn*ra af fairai*. 
«t1 tW«»la«T' r>c« V->rl 
nHAItril omrSK.— Ma. a r-Mraal. WaaMUM. n> <L 



. prtarliMl aM»t« 



Google 



196«6 



SCIENTIFIC AMEUICAK SUPPLEMENT, Na Ul». 



Mat 18, ym. 



iiVH enirravini; rf|»nr*>Mii(* a |inir of vertical ... 
iN>tu|M>uii«l bluwiiijf «*iiiri*i4^ iiiimI*^ hy Mnh-rd Hlr <'hH«- 
tnpliM- Kwrrjm^, Wet-tip«r(li ^ *.'»mitK*iiy, Llitiitvil, of 
MuWltMil>rt>uirb-ori-'r**»-«. for lUv >*tirH»fti*l*fffi Stwl 
l*orii|iiiiif. LiintttMl. itLvi uf Mitl<Jicnbnttii;li. This 
|Hiir uf nijriiH'i ia ili-r«iiriit>l tn work at ah nir prwfury 
of 16 iiouihIm iht w|Uitr<r ilirli. the Ktrjilu |>n^!«urv btrtutc 
TO |iuU1hU to tht! Miunnt lljrli nt Uif rli(;iuc« aiHl a 
vui'tiiiiii i>t li» iKitiniU III tttp i>xUniit.t pi|M- uitir tht* luw 
|tfvr>Hiir** rylitiili'r «'h*^n rounliii; In onlliutrv work at 
Ttit If viitutl'rMi> |t*T iiiliiMtr. 'I'll*' two itir I'vfiisilffni aiv 
M irirlifH III *lijnini-(Hr liv M Iih-Ih-h Htrnkc ; tti.t Kli'ittn 
I'vliiKlfn.. »i iiicli— mill HI iii>li>^ 111 .Imiii.t.r liy .1 
inrlif^ "Irokf. The* c»*li(»'r« nrv l.'i ffi'I, liliil rllf toljil 



b.-i;.-lii fr.. 
iljl'l..-^ Ill I 



Ihi' ll'ior lilir of i-ui-ilif tli'iini' i> M U-t ! 9 
<■ ton of ttir c>ijlMlt'r covpn*. All Ifariiijc 
nii-l«*« art* •»? iih'wphor-lir^mr*'. I 'iirv lia>i 
irilnf It^i* i'l-'iir,iiifM'ii to III** lotteHt 
:il ,-vlLo.|, r. .»r,. ii.iabll- lnrtCTl. The 



.ilUi 



h >-.! I 



.1 I.', 



ill.d.- 
lilt rvi 



III 



tli: 



A Nii' ii.- :.ii. 
*rr--v» -o il i>iiir4ir;ii.t: iin 
eiwh iiiil-r Hiiil :\ 'rt-ij 
the rifCHii \ *ir I iiiT 1^ r*.-ri i-> 1 ,1 

pi|H-». niiil 1 1^1 i*itu 111. 

flttr^t to t*iwi;[ I vlii^ilt-r. 
»lroni;ly riUbt-sl. uriil tl 
lii-pth. ' Sllirliri;; M -invn 
nijiiiholr t«» Ktvr- rti^'i-.ii ci 
»t4'aiil fvliii lir iiro jirn 
MjiarAti ivi-vcniir' wi-h i 

flltflit h 1 uri- lUt.il (<> 

%t^\ •*»h.i.il-l [iit«i h. twi 
mioili-l 



1,1,1,-1 ,11,-1 

;ii L-iv.i ill,. 
>liii l..r I- 



I'iii.-* tliick, HlfiLiii [wjrtit 
A fallM* vaJve tnrv nt 
hiph prvT«suri* oyliinltT. 
il Mqnti iiti-ral KT»»w». 

I. lAllll ■ fiU^* Jl ijU*tllllC 
. liT.-ii tl, r^.i-j: i ImI ot 

Kiif-iri. i.iU.- I. ilr.ml to 
I Iriiiii |||i:-k-, ni '.crjllor 
r-i-ii--.,r» L'l iO", Jir- aJvi 
['tlf I vliriil'T i-iivn urn VITV 

I. l.:|f, Imvn iii:r. Ill ..Mr,, 
.■Hi. I lifliiiL' <iv,- l.iill- iinil i> 
••iirU fiiil tif 'III' lii'» pri'-Mir-f 

■lil.-il. Th.- V.-llVl- l•|ll■^l» ATI- 
II- 1 itir.it 1- ii|V<-r;» net '.ll- l'l, J. 

>^irliri^' v.ilvf!*. Till- rivi-tiiil 
»'li llui rwi i*s lliii]i-rt. l> Ijir^'ii 



I'll 



l:l. 



h Illicit In I lie 
iii'alili' I1f»iiir"i 
ML' flif mr oiit- 

i:r.Httlll> ftliil 

■ i.iu- i 'I .'••1 

, aiiil rlii- :vr,.,, 



ipMldiw«r lbtlMr*Plalt1iijagt< 

If i|r«ir4>i|. 

Till? >iiil-- valvra nr<- of tlip onlioatJP |wrl«l 
iti-tioripiioti with "Mcyi^r'' t'X|MiiMton VallM On lh« 
biM!k of racli iiiaiD valrc Tba vmItm anc tmiiiml to 
tli«ir rads hf larn* waabcra anil double broMi uiit*. 
ThHvwa atnia bahuie* piaUm oo tlm low |ir»>un- 
valvr nxl for oirnriaiB tika waiaM of tba ralvm. Thu 
■uiiiu and M mm la a ilM* tnuvw art mnkad by i-axt 
irf>n aMmtnoih with brim «mrlnil aarfiMM, and arv 
<lt<«d witli •ifm Uramc oanc Iron i>ctrrntrl« utrapa Tha 
mil Mid amirlnic throiiclMiiit urv vrrv >iroiiK, «>|<<H)iaUy 
tbow IbT tba tow pcMaun) ryliii<l«r valvtm. All work- 
tlWlHtru an- tttt<^ with ailjiittable piHM|>bor-brotiw 
branv* or inmim. Th« vi|Miniil<Hi valtrv rmt I« nr 
ranM«d for varyliiK tlve euiolT froui lblce4eDUu to 
mcn-tcniha «< ihestroko. Tlil* mar oaa b* mrlMil 
eitMittllr, In ibeaaMuf both hlirh pimm nti hnr 
prcrnm cogiiwa. froui tbc Unriiag ptatfana bmt to 111* 
* 1 ilcit> val»a wbcaL 



, I rhIii are of IraD tit Incluia in dlaimiter. 

Thay are OUetl l« tlic piatom wiUi eoat baarbiiri and 



tlMatindiMtblak. Tim tIamgM «w wry anbatontlalL 
aadarpaiiml wHbdMplMMM*f«r«lBli(ort(«ba4lata 
•Mbruut. < i 11 nIb plana AM wad* of hard OHtinn. atid 
■tied (or ti» iririon nxl (IMm wick aaltabl* bmnum at 
adjiutmrnl. llraakala an provided upoa thaaa InuBN 
to amy th* nirtftwi, aad * MNNt MIt iPM MW 
bra<!k*t ia flitad bctWaM lb* tm M^BMatth* wpw 
tlio cnluiniia b> tia tbana togaltaar. 

TIh> rranlubaft, wliieli ia of forsad iraa, I* U iMh f 
ill iliaiui-ter at tti* main boarlnga. 91^ bndM at aaoMi- 
trle -mf, and 3Hi Inohm dianuKar Tur Ilia ayiviiacL 
I'orvnl crank* ar« tlirunk unto mutb and at iIm iliad 
aiid 9c<-un*ly krytMl. Tbv rraitkn «rv or iroo madiiaad 
all over, and flUnI with rortrcil »r.niitht mm crank- 
piiin it iiwb.'a in >IUiui-|i-r liy I'l itK-li>-> Uhis. abniiik 
ifiio tli« craiikii aiiil pitiiif«l Tliti tlywiHH*! I# not 
Ktiowti 111 iiiir illiiitr.nlioii. It wan ilf^i^iiiitl to ht* 16 
frrt in 4liaiii.-trr liy lli iuclifri u iiji.* on fiM'*'. and wriifh 
not liiMn thnti Ik'i t<HL». tlirluililii; the tMilaiiCf weluhl. 
TtiM whiiil wan to Ih' iiiiult' Hi lijilvr». Ilm jouil« pliiue^l 
mill nrfiirHlv IhiIii'iI. Mihil rolli'il !it<M'l rtii^i« Lh-Iii:? 
(iliriliik on tilt* Imh-h. <mo' ut iitwil *liit'. The wlirrl in to 
be iilak**i] on (tir Hhatl li> llfc'lil pliini*\l utefl kryi*. A 
ulroiiK air fn*itiir in lUI**!! tit-lwi*^!! the two mr ryJin- 
liern, Imviiiir iin outlet hriirieli alHiiit 4 feet li ineheH in 
diiilrtel.-r. Thr-n- w rj'^-lneh »leain Mtop vnUe 
lothi-ilU'h ||-ii>- iire :•> JMl-r I lij Imtei. are fitteil KO 
tbiil l;i-- eii;;i'i*-!i iijii> riKi 1 1 ml ifiui»o«l v, ninl there in « 
hirgv tir.i.i-s II I liiit III rin ri iiiiviii ti.-iiniJi;. ii»ll;i i-inin l 
llllf tfnv- ilinliTEii :it:i. "ri:i'ri* 14 Jil-ii 11 -luilll )iil11l|' 



h.1 lit 1.1 

lllK nil 

... thi.t 



itr.Mii 
l'l.. e..|l.-. 
hr.-.i.r ^'.1 
l..-;iririL-, Tli- I rir. 
I.lj.i-.- |.n.-ki.iL- IM I'lTI 
-l.iffli.i; Inn.i^ ...I Hi.. 

pistilM rr-[ ^tUnilllC I 

iiiiiU. r>' ' ' < l.-\ iiT.il " 
|:il--r.m r-..l ..nifllnL* I 



tlil. i»h.aU i'..»*-lf for rt-lurnuiu 
ifi^ boxen' tmyM to the oil boxi-fi, 
tviii of oil 1% pik«itiiii; rouiul the 

||.l Sfllf*.^ <*OtlSJMMIv'» |.llt.-lit UK- 

I ll. 111.. 1.1-', II: r...l '...Ml .. I'l'i mil 
-leuiii !■} nil h i-, .111:1 : I ■ ll. 1. 
.lit'.- oil the atr cylinileri*. The 

llielalllll I 
itxn uu 



I uaaUas to aaid lor iha 
I Uw boUoH of tba air 



eyiiiitlent. .Kiii;iueeriug. 



h.-li L- rii-l iil.i.r III.- .-1 I. ml..- r r 1-; 
lei villveK. «lliell .-iti»i«I of >-.-i-l 
.^■llLrtln Willi leiltlier lliilw. 'l*lie rtr- 
Vnlve* ID oiie-IUlh the areil of air |i 
ttf atr'.tillei vaivrt* two ilnr.l*. the area of the inlet 
vjils.-?. ^|M-l'i«l eare ban been taken 111 tleni^llllt; the 
iMr evl:iiil-r' and their eovent to redilee the clraralM..e 
to a luiuimum, the limit ainie.J nt Iwtiii? :l [ht rent. At 
tile name tiiiM. cam wan taken '.h.^l aiii|ri' ati-.^ i.li...il.i 
be left for fr«Ht pHMA^rfi tif .Mr I., rti.ii frniu I l:i- ry i.ti- li-r«. 
IndU-ator oorkN anil pipes with tl..- ii...-.-'».ury i;i^«r are 
fliteit to e«tch C) Under, The iM-itl.-iii t-io i-'s i.t the air 
«yliin1er> are Htruiij^Ml to form liu. . i-r.-thUture* to 
re»it oil the main i>Kle frhiiieA. and miiijiorr tlie air and 
i^teaiii cylinilem. The top cover stain l.-%rd(i "tiii|*ort the 
»ltMlii cyltliiler«. Tliew iilaliilarilii werv tle-ii{iie.l tta 
o|«.u a* IKiM^llile lu itite B4X<«i to valvw and httlfllliK 
buxm. rile inlet air valeei* are filled to tlleee coven., 
nri'l are Nt> arranKtxl tliiil lliey can be willidrawu 
when niM'e.4Mify IciT itaauilikaliuu aiul repair, (hbe 
valve on eiuib aunt ll Of auok a mat Ifaat tvbaa tt l> 
rrniovrd. the Qpulin to hui* anough to aartf* aa a 

luatillole. 

The Mteatli and air pL»ton« are of cast iron, box 
lion, well ritibt.il anil Ktrelit;Chail«d. Sr|Mrate cjut 
iron junk riiifia ar« Sttait to rwh pintoii irltli larprt 
tjoltn havinif braiH nuta in tba »te*iu pintona. Mathar 
h Plat I n patant r&nga and niirini; arw Attetl to tha 
hii:h pre«ei)re iilnton, and a luptAllie nriir with ci:ia«b 
nprliiipi t<» the low itreMiiiw piston. The latter In m ar- 
raiimnl tliat Matlit.! H I'lalt x rliiicn fan be tilled II d« 
■•ire.1. Mabdlnt rlivta wlib eoadi iptrinn are OMd (or aoi 
tiie air pinoai, wtttnta ar» aa amoiiM that hmap or ] 
r»iti>n paddiww HatlMrft PlalfkilactaBBlMitMl an 
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lelul 1" .i-i ililiii: l|> II- ti„- I..-- pi:- 

OU» piL'll-t'^lt-. il'.ln.-l.l ,,f 111,, le.v 

atelv the^e attempts hii\ ,. ti— .|i 'II, 
neitller have a liii^ltent .-.m. .!.;,. ir, 
IllU the place of white if.vil.. n.ir A 

qiiii'k ilrvliijc nf tha varniaheft lit a diffurifut wanner 
than by tliaadatlitari «( IMhuv*. ORa»«qa«<MI]r tli* 
ntteol phinibllMoaaaolaiaaBanotlNpnibibnfdfarlh* 

tone heinu. 

The tpie.tioiii. ari-*. : In It really limwiwi,lhle to pro- 
duce a MilMtil lite for while lea.l 7 aliil >S hat oon^lillltetl 
tliCKreat value of while ieat) T Itn liierilt. lie In the 
ctiveriiiK power. It m true collilliercial white lead i^ 
not alwiiy* et)uivalelit ill I hit renpecl, there Lieiiit;, on 
th.- cntrarv. a t'relil .lit]Miri!> bel ween Ihe dilTerelit 
jir, - Lii.'I:. 11-. r. L'ltrd* the laculty of coveriiiff I be tliiih.r 
^TiiiliLi] Til!- I' readily eiplalDe<l by the f.tlloirini; 1 It 
Ik obviiiiiii ibal the luicro-erystalline nirnctiire of a 
clieniii-:U eolii]M>iiii<t unlit have an influence on tlia 
leMAer or ereat^.r iM.riiieabililv to liRhl of the nuliMnnevt, 
The eioverilltc ik,>wer of a >ub*tAnce in till* I'tiM. ol tlia 
pilCiii«nt — iK tHi>rpforft, tha faculty of aiuiirbintf tlM 
rava of tlw liaht falllnic npnn it. It naturally increaHca 
«rih the tliloknem nf th» lavw, k> that eveiiiiially «T«n 
a poor «a*«rln« paint, appliod In aulBeieni thleknaai, 
will licoDiue iiuucrirloaa to tlie ray* of Hirlit, and iKe 
naxa opaquci L ai, hidaa Um lower trrtwud frum ciirbt. 
ir dlKieKM TBrtCtlaB of oaUMMrelal white lpa<! arc 
aoaiparMl BDdir lha lalemaeope adllTereiicv bet wern i hs 
trarlooa pradaeta will noon w prtrrptible. it heinfcap- 
parant aa fallawa : Accordiiiff to the circuinalanaaa 
nikdar wbieh the anuill iiartlclm of the lualtar Itha 
atfi«u»l have aKt:vii;ated into a chviQicAl cxmabination, 
the Anal prtKluetj. of the ctieiiiieal reaction ocN^arring In 
tlita utaiiner VAry. Thia l> TiaibI* nndar tlw lotcro- 
w-pe. a» folluwn; Th* atlwo-cnftalUn* atriMlnrvap- 
imin. coiii(iuaMl of InflBlMlr laM aoloiwd or inuufiar- 
eiit ory>lal aKKr«Kal«t. Th* MHl-«r«Mnlllit«. ainor- 
pltom •ubataiMM, bawafiw, piDW lo be m thin olmr- 
vatloB iu MHMt a blgh aMadlnm of fine tilviHou that 
vren wllb rnf •Iroait aufDillaallou they will allow 
only imy littk! or no llgbl M paaa Ihruufth ; hence 
they anxitronaquaL 

A body <i( infMior eamtugpamtr, ll iatrue. will aliiu, 
aa baa baan polutad oal, pnaaiiM tba familty u( doains 
■nib* imdanpmind Iroai triaw. bat tbtotaqniraa a eon 
•lambly Ihlnar layar; haaaa Baneh atore pifniMit 
■unat ba amploayd. and tit* i»atiBK ii mad* Inuiimaly 
' " by 



dearer. I<nt iw am bow tb* irliit* Itad* <. . 
varluv* iiiatbuda babava aa iwaard* ofiaelty. 

TlMb«at wblM land In avary miiwt la tliat prodMsd 
by thfi ewiMM PfoeHL Tb* Ouioh imxlnot laajr ba 
equlvataBt to th* OlllMlt,a* NBardaupaquMtaMibat 
aa faraa wMlmcB ItaamMiMd. K I* Inretior m Iha lat- 
ter. Tkk ll du t» tha hnl that tha nndMt aade 
with aianai* ktaUMd wlUi illaht tiaMi «f laadaul- 



Whaii a jawalcr daalna lo loal a umsioaa atoa* (v lu 
valna, and capaeiaily (or fiwndotu iroin iaMrlartnatM 
ha aiBplay* a uatbod wbieh i» foundml im Hw alian 
otaantatkma. Subataneaaean bit reuderad tnHHptmn 
by bnuankm In liqaldaaf <«|ua] reirnetin pow«r. ttuu 
nit JawalaraiBpbtya aaaaafma oil ar •Imilar oata laim 
thtatoDMaa nrnnlatlwir lutaraor ; by thia BiMInd Iw 
tlM tnlarlar gfaak* aod to thua eoaliMia 



JudM th* v)dii*«i a MMi. 

tiMt wMeh tlM Mliliailth araKl* daily, tlw paiMtr 
haa to carry oatd■^]^*0■Miolil^p «r MnuoadiMialy.iiii 



a lurk-e --ale A {MMir iMA IIMlllc o|ia<|iii! whrn 
dry in very dillaMn kk A IMtot Dtale aa rrtfa'd> Rn>T- 
iiiK |wwer,aaaMdiagl0 tha HqaM aaed fnr crwaliui: 



tluteulur. IfthaUq^ hia^aaaalbai it roiii|ilet..u 
rvaiHimlca altar lb* apfiHiiatlfMi of tlir luint. uuitiuie 
la ohannaHl aa resar^la opaqaatMwa- Aarxniu|ilvaarei^ 
water coIom : whan « walar color cuatinfr ia |iat iXLthe 
iitideri;r<«iii.l l« cloariy vlalble thmUKh ilw >Hiue. Hm 

when the water h.v. evaporrtte.l. after thw drvtllg <tf tlir 
color, the lower t;ri.iin.l ri'.'>'.l.f-. ..i.ly the applied ctA,r 
iH-iiii; viaible in the ti|>iM-i1y. i'..rre>piitidlU|C to ita iliy 
ntatc ; in otlier wonla. for a water tt.lor maliiis. ihr 
<-ov4.rinic power of the a|nilie-l drv color eijoal ta ibe 
coverlnic liower of the dry pouder. TIm- aauie tHkir 
aiipllee. of courat., t«^ pit;iiii'iitt, whieb are put nti with 
ainohot or readily vol.itiie inM-iitial oila. Heretliere 
^pertlve litiilid .lo*« not affect the coverinic {joverof 
[lie fli.i-lieti coatliii; ettlter, 

I liiilk. heavy -iiiii'. irypmni. and other while i^,it% 
ui.- ki,iit»ti to aflorvl ex.'ellenl water ci.l.ir nwiiiie»i 
wsflii.il. h.int.v.r rheir co^erlntf iMiuer fculfen. irrr-iitl.. 
only -.^veriil .-ipii iriiliolia of the IMllIlt leaillhc lo 11^ 
il.-fcW. ll .11,1 r.'le reason lie., in the «ltiio*t iipial r* 
frj*i'li\ .- |i. I-.' t-r 1 -I rli.-.Ir*- pijjiiieiil to that of Hie ..iIum.! 
In k'-';"'l'".t-' I' '■ '-iJ -S.-»c« nol evaporale. Iiat n>rri-iv 

drU" Til.- ivi-ll :U :./ l.iill: Die li<jui.l linii Ihe IHinii.is't 
Uptm II .' ii;ii.ii.i.iis rji\ .-.inkiht^ ;l i... I., t.-- I'l :i-.. ..rnl 
her*. 

Mi.^I -iiili\''l. '.ir I'll j.ii i,: will iM- :h.- iioxliin- 
IlM'lil nil. I vnuii-h wliii-i 1,1 I-1-, > ( - -M-m the Kr»!it.-l 
difTt*-f:i.'.' 11. I l:.-ir jMiu.-r .1' t. fi.ii-rii.M. Tilw ]io nl 
tile "-in., iiuii i.iiii " nf nil i.il ].:iiii: i..Millriir.. *liii-- 
i-fiii>.-ii.il.-.lv I.r .11.1'. III-. iv llii-l- ilnlly ii|iliri.'»T|iiii. 

l...t 111 rel.irii 1.1 ..tir elnl ml WluV ka.l 1. 

altl.||l^: nil uliilf [iiu-iiM.til^, Uial which. ».* a |iaii;.I. [..- 
rill t^-i.|it .--.I r. .V . r: 11^; (Kjwer. tile dilTerelity. .if 1:.- 
iIntli-.-> ..( n-trill'tli.:! . .f ',li.- two coiupollelil ». vani.-*!! nL 
th-i .111.. iMiiiil nil 1 1. til liy.lrocartjiiliale tin Iht-nller 
ImoI'I, Im'IIi^- m rnrli. r lur--;. ..11.- it i- tti-.l ktemii liLil 
Ihe r-.fr.-i 1 11 .- |..iw.-r i-t nil n-ii-l tlui ■ . --111 .1..1 i.* Vtry 
great : we w.mlil i.tily in. i.'l.iii li. r.- th,- t .-i-hiiicai: v 111, 
lM..rIanl ii|i',ilii'.s'i'i:i .-f mi- [i.- i in tti.- kjlnv* in.hiwr.. 
vil. . I.-.mI e'ln— I .--nl .-lit.itiiiili 1- kn.iwn 1,1 h.«vi- 1 1 < 
hsi.';ie-t iijil- X .i( r-friicni.ti ot «Ji toile-Iarit't.* .-iHiiniml 
a»t fnr, icrcnl-r '.limi ISie tlialtioii.l .\8 n italnti-r vn-- r 
tht-r.-ri.ri-. I lirnnie \.-ll->w !■ e«i.-el|e|it. o« lli|: ti 1 ll« fr. i' 
covtrliii; .Ji).ni.ilv Nest f.iM'.t*' l.-tii1 cwrNtikale aiul 
Hi. n I. Ill MiU.li.ii... 

'l'l... iiiit-vliiiii. Hnwc. Ill w'. .ilt'.ivin nil ..putpie vliil- 
etjulval. i:r 111 11- iii'ti-i'i tl . ti liiie Irvitl, may. ll>ere^itw 
lie atl"W. l.-t 111 IiulMA- I'li.il 11 allltatattce u liit'll ho. 
be-i-iea a |:iir.' vihi:.' i'...i..r. n IncKir nearlv etjijai In lli. 
Index of relracilmi <>l whiui lead. At ilw aaBK iluu 
ihl* a«balan** auMt h* nadily obtalaaM* to a |Mil«r 
oaa ^DOt iBtoi»«y ttaiUm) itai«i 



jBBla. The eonneaittaK "Mia Bia o( loi)pd inm, 
iuied, and Aniahml all o««r, Tba Ja« at lb* top 
•Bda to Btiad with douM* phixpbor-broBi* buabea. the 
hgtloiB and baaiiM aba bnaccirpboaphor-bronw. The 
bolM aittaf itaal, nai Ian ihao liMhM lu dlaiuMer, 

ThaaaaiMitliiff nmIi ara • laoiHM la dlaaMt«r a* tbe 

MMU(it«id«nd»lBAMaittliahn(r«iMl,aiMll«l*<« phide foceaaloocd by tha iMialiK hydiaieui ial|d>ida IMa, hm ImmIIh 
laiw betmn mmmil Tha arwrtnaaiaia Iroo tMirina> vat>or« - w huae bhak aaiir iaiMM Iha nifa whMa of Iha to ana i Jataly Hti 
tiwjMlfiialatk Imini dfaMitir by t liidMlliHi» pun> hydracarbuaata (Ihatllilta kadt Tbapaodast BebmltKNMhl 
Thoy liaf« eial Iran iilda Moeki wttb una^ • — - "- 



tCBKtCAWIB «OK ahAB9 STOMWCBIl 

By Pn*.\('ia C. PmLMTO. 

Thr aunrew of luodero cbMBloal rsaearch work de 
pei.da frequently upon the nialiitetiaiHW In pn>.itian for 
cttntiilerable fi«ho«is of coutplex foriua of apfiaralut ia 
winch itlaaaatnp-cucka play an iiu|>onaul part, ninl <l» 
failure ur breakaKe of a atop-eoek of len provaatob* tlw 
cauae of eerioua ioaa of lltue ur lualeriiU. ThealMllwy 
e( a atnpcuck ia, liuwewr, quite aa inaell dcptadaail 
upou tlie lubricant uaeti for tta proC«elion aa upoa tbr 
akillful workuuuufaipoftliaglaaa'blowerin ita inaiiafaa 
tore. 

It haa been the enmnion practice i*. employ an aiiitual 
fat or A uilxture of audi fata for tiihrjeninii,' tiie^tnit 
enek pliipi of apparatua of all klmlK and for «atk 
erery deacriptlon, ulthoiiith it la a fact of ei|ieriet<r 
that aucli hibnrant* are often a iMiiirrt. of iiteiunvtoiniM 
ami even dunui'r to the apiutralua. 

A -.tupcock labrtoaot abooU, beaidci oftnainiit 
fri.-! Ion. aattoly tin taUowtac fMUbMBiart* : 

1. Il aboald adbmtotb* glaia, and (boallaiit ki 
louaencU by W8t«r. 

Lit aboald be UtUa affaetcd by cbangiw af lmip*» 
tare. 

& UahoBUaolbaaapaalAadbyalkaU. 
4. It aboald banUBetoatly traBapanml orliaiiilnfat 
to rmdar vialbto aay abtmilag of tha bol* la the (tap 
mek plat wMla in oaa, and to abow vlwtlwrair afin* 
oeeor balwew tba phwand tb* walia of tbeataptsack. 
UrdliMvy fata aaaa* MHtllr i^mJIM MdaAliereia 



feebly to « la» that th*y ari MfdaB aiiltvd i» tli' 
IMM Pure rubber haatad to * tMapciataM -n 1 1 
lu reader K MraiaiMMir vMd hai ailniita«r) .-^''.f 
IMa, hm iMMlliMlfiMieM li latenwd byantottiir.aiKtii 



ISlMhaahrH 

tbt baJplalaa, la 

4 tret deep tratu aantar af 

■tmti|ri)r naUgimd Tba awUaal 
Jitok, faH H a wi d to • IbcIhs nadar tba 




Tba top aad Intloui lianitta are 1 Indiaa thick, 
craaaod to S inebca In tbe way of loaio baarinifik with 
■ild^faatJMire. Th* JoiniInK Sanfea ha** baon ntaehinnl 
and fltteil uMtol to iimtal without eblpplns atrlpa Tlie 
Mutin bearlnipi have pitoapbor-bmoie buahea. lit Inclioa 
t» dbunatrr by a feet * Inehea k>nK, and 9 inclwa Ihirk 
attopui'l bniton : Ihe bedplate Itaviiu: t>eeii machined 
lo receive ttie buahe*. Ihe iwtltMU halve* beiiiK aeiui- 
eirealar, aotlutt they c»u be wiilnlntwn fur eiuiuina- 
llou wllbout llfiitiff the aliafl. Tbe kevpa are of for^red 
Itoo. eadl lilted with four aleel Iwlla 4 inchn in .lia- 
laeter- The face- uimn the bedplate* furivoeivfof; the 
eolumna anil their litlinpt have been plaBed and fitted 
metal to iiiet2d wiihont ehippintr atrip*. Uttlaa are eaat 
ttirtiiiKh 1^1". Ii-ilplate lu »uil.»(ile iKieition fcic twenty 



I aliuwu lu uur iJiuatratluu, Ihe tuvtal uol bvlii« leM 



by tba Fimicb lantaaa, hWMfer, to mare ininn 
eraalalliiia and toaanpaBW^Iwli ttaala byila ateallcnt 
wbUanaaa. Bnl how to it with Wblu bad afataiuMl by 
peerlpilatinn «il lead aolutlona wlthaoda for antinoninio 
carbiMiatei ? Tbe lead earlioaat* thua produeatl haa 
a micro cryalallina atrncture aod ia of Inferior vrIq« 
fnr palniiilir pur|in*e«, owinc to th* eimaeqii«ntly In- 
feri'ir enverlnif imwer. It la, therefore, ne<?ei**«ry to 
riftain tlie lalxirlrnH lueih'ala afore luetilionnl. The 
lni.1 iiatned pnuluet euuld, of cuurae. be niaiiufaelared 
luiieh clieajier. but for tiie t<ake of the ooVeriitit power 
one is i.*»tn|ielled lo uae the .leiirer prociew. 

The M.4jpe of tltiK article, in <wiler lo treat Ihe aubjeer 
exhaustively, lia» lo tie «*niiewhiit widene«l. So far we 
have only ctiinaidered the covering power id llie [Kiwdrr 
in a ilry at ate. In Ihe |>repared |NUiit anotlier factor 
in a- hieil, vtx., the iiiflueuee of the liipiid Ufe^l in pre- 
paring the i>aint upuii the covering |K>wer. U ia 
wall itnowii that the opadtr of a auli^taiic in pow 
derfonu and in a iM.rfaetlyarycmi.iitii.il in cont.i.h.r 
ably Rr«'ater rhnn in ita mixture witli a lltiul.l and that 
rr v.iTi,.^ ,.i-.-irilini: ro the llt^uUl tiniployed In es|tliiii 
n'li I 111 '. I 111 ..A liifc: w,.,l known uptt-iealloh.. arc luen 
tluuni, which lutv* luaiunal IbueXpiirietiee. 



byalkalL 

li^ AmiL Obeia,. 1884, SMI rranuiMidi 



fur irlam alaMMkt thauia afKBtto inmtiiadlaaaWrd <" 
a hik-li bolHiiwitdaaMl aH. Tbtoadatan.alliii'tafli »' 
aaitouiflableTdocaaatadbiivwillto Ida*. IfibinaKi 
down aaflbtlanlly with all. {to labrlcMlli^aalUiaa 
fee, wUk tba antto pereha landi to tawaiBai fM ii d ir* 
■ lUiiidMr. 



the iBiztan to made 

VaMilliw. wbieh to toMHttaia 
alone, doea not adhawt* dn it 

eottm friction. 

With a view t<i lifraluehie 
toaaeon ictaaa atop-cockH. a 

been trieil. Varitota mixture* . 

oilier »iiltriaiicv> were tailed. Un uiiijui; lotfrtbc 

I'ure rnbl».r . 711 |iort«. 

H|ierinacetl 9$ " 

Vaseline . . . , 8 " 

A TOivta u obtaiiit.«l which luhrleatea well, la traudinsepC, 
u.lherefi ro tlie i;l..|>a and In not sajM inillnltM TB* 

Vlltiatlllie wa> a.lde,l to the liiixriire to liK-rea»C Ita Msl- 

11. > > The >tiiit«rlai» were iboruuichiy inlxad wblla hat. 
1 < 1.!. UetniiUMlladflnc and tb*otlMni4inMl*' 
» ' 11 lo oMAlltlla MM* wmUbb IB wbMrlhto 



fnr aar 

aaddM* Doio*" 



: a Inbrhtant hettarailarte' 
a terice of e.t|iertinial« hia 
re* of eufleiieil rohbW 



ju BUiuujer, 



i^y Google 



Mat is, ism. 



dCimiFIC AMSRICAN SSUPPLEMRNT, Ka 1919. 



Anotbw prvpamtioai, whloli saMMHl 

I'lirw riibbur. . . . ,,, ... 10 

V«'lluw uiit>inuhnd Imowait W 

Tlic rubber ahMtild Iw [Mir««ii<l frwli. i Mil nililwr, or 
•etmfwof worii oiil tubiiiK. wlietlwr Ijfauik <it n-d, will 
not aunwor as *«ll. auil laay ohim thv luiiiura to lie- 
mtnua wom or Irw cr&iaotaf MMl 0|jiu|U« when Hied in 
Uh stop eiiekx. The rabtar ll bCM bratvil iu a eovmil 
*Mwl QBtH UwRmahlr BMlled, aad then tlio wax 
ihiHild b* adddL Tbt imt nttstan b wrli i m-.L \a 
WcUm I* M«M. Tbb Inbrhiuit In wy »Tvi.-i'ublai, 
pwtcela nlOfMooks tma Mickhig. ••vi>ii w lum uitm.1 (or 
MlMBalmt«l nolulknu <i(mi«tic dlKnln x. huiI I* quite 
tmnilaeiiut la Uiia !•]«•■. C»r« fliuulil be uuml iiM to 
MO rail Um ubrtu* la in ptmnlioo. tUmiMi aJludlM 
tend In tinw to iMNM maStmttMr aU Jutotaiiitih aiMl 
ihaMoiMnalB alwaM QCWMi»iwHr ka •lauMd aad m> 



It hat bMo atlMnpUd to iaewtotlwidhHinwof 
•Mh iahrtnuitt by cbe addlliMi of (malt quantttiaa of 
talMMOf llr aoil ollwr almitsly wlhnlva anbutjuicrt, 
but dIMMttf wiu fiiuiiJ Inim th« ivndvDcy to nuiu- 
•Uaklagof tiia iloii'euelt plug. Th* nibbw nilxturrK 
•koald bM b» opowl IS tlw air •doicm' tlm li iim««' 
M^darfaiBUM hmOmg, aod thqr tboald b» |imir » ««l 

Varioo* inixtunx o( loitta p«to)M wttll fMS and With 
oita w*m trlMl. but tiw iculto ptnha Madi to cmik 
iCTaniikktlOD and dluinbbet aditeiiiTHMML Tba taix- 
latm above ivooiuiiwDded may be raulily muoriil 
froin iMirts of Klaaa appanttut Whidi are dUnenh nfu- 
am fur cli^aoiair. by the use of a littls euDrt-utrati-il 
njtrie liciil, vrbich quickly atcurkit and tooni'iis itM»tlint 
It may Iw wiuhi*d out by WAt(*r. 

No luoricaiit it fit (or iiim iinl^ it rpmlpr* th*» urap- 
eoc'k iirATly or qnit« tranitlui't*nt, Miim to t.Uow wbethvr 
or Hoc thi« pliii; u (fiatMl ov«>r It* Mitllrt* t«ii>;th. 

A thlrk riibb.*r iinil wax iiiixliir^ i* t^|>eciKllv »Mil»'tt 
for i;niniiil glHAa fctii|>-ciK*Ks iifwii irw" vt-w-l^ w lnrh 
Rf* to i^xhaUhtHd. ftrid whiirli liaVH, tlienrfi^rt* mh- 
tA4lt lb* full (ireH-urt* tif llii* nttlHjoplierr. Siicli mil 
iiirn^- l:ust' tw^'ri III u"-- fi'T ctn'k!* uf Liniiimry bll 

r^iu-' ill V4>l iii[i*'f rii: wtir^ /li i riti;: ;itiout two yeiin, jiitd 
havt'i.'ivfii i»ir;it'it>ry ri'fltihs m rvrry wuy. — Juurnul 
OC the Aiucfricau Cli«iuiciil SiK>icly. xx.. Xt>. D. 

tC<ntliiiMdtrMBcrTi.»i>T. IIU,|iv UHtil 

OHivmsnT or rKNNsvi.vAiiiA lbctdke 

Pmdiub Idwa us Cmncnis » m AmwwMii 
Ooiioam.* 

THK PKX.IL LAW:! AXP IM XISHJIUVrs. 
Jl 'HT an tbi* ;ri't»frat IrKUlation whlrb Wi» tutvo ronslit- 
•rad wiu larp-'ly tMurd un KniflUh prtHvtb'iit. thn 
eriuiiiial «mm1iii ai>i] puniiihiucnu of tliM onloi.tvs mxth 
Dot tti4^ pnuliicc of th4>tr own inlitilii hiiu wil'i r*-M 
••|>tl««M, wi>ri> pattornod afur thr ><atiit>-i. llie urtii r., 
aM mMoiiM of tlw okier Kciverom«rit« of Kiirognr. f«|>- 
•laltjr ttioee of Bnrland, In «iaiuiiilUjc tbnr liiw> an>l 
puiirfhn><>iiu I a*K you to r«iu«inbi>r that the cotoiiUis 
wvn; Eni;liihtu«t> or otlwr ISuropeaM of tbo nevni- 
t«!nth iitid elshteeiitb oeuturiw, and not aoelal Micn- 
Uiu and law refonuer* of the eloainK yam ol the uiiw- 
taantb century ; aud ihoiild )ud«e llieni by tlui 
aavanteenth. and not by llie ninatieDtb aad twentieth 
MBtnry xandarda. They weia, ta tba natn, aneaoaei- 
Mi of thi^ twrlmrity of tbe BuBlidi ertataal aadt; and 
It hi >ina]i woiidor that aoiea of li( barbaritlw were 
reprcMtiioMl on thbn »lde n( tite vatAr 

TlH> MivMMVctMiH.'ltd am ItoritM'h i-4>mii> to iMtv-^ bt'en 
perfeellv »jiic**ro wb4.n. In *ptTM of Tbt^lr ilt^Unitimi in 
tlielr "body uf Utn-rtivt' ihnt " W« allow iio bodiliv 
poulaluiMitbi auidiimt >i» tliat are IiiIiuhmio. barb«fuiu. 
er ameU." iliey aiill eeolluuvd. lu cuiumoD with lb<- 
dni*etfal praetiee eluewbm. (o nail offeoderv' ears <u 
tbe iiillDry. aMp aad «Ut tbe laiae laaialMnL >i>d brand 
eriulnali wllh nd bot trooa. 

II i* BDauaoniy anniueed, owinc to llie poiialar 
odiam atladied to " The CannaelieA Bbie Law*,'' ttiat 
•oloiiial Maw Bogland waa difUnsafcdMd In lu a«e for 
tlia amritraf It* law*. SodiL kawevar, ia aat atrlctiy 
Uw aiaa. White It noat baltvaljradwlMad tliat tlw 
lam Ht mitftt Oaanaetleat, IfaaMcboMtlik and may 
at tka athar aotonln ware earulnljr bla* (aoMh, tlMW 
wamaot naaaroreaa tbelawauf Buslaod •« IM MiM 
' artieulan were farta aid«Mwai 
•edtaaf Htaaaatiaitili aad Oaa 



. I to aaaeral 

tiMaca- llr.tha 



panaiv at death 

UMd by 



the Mew Haven. Aneeii-^ll MatolMd ^aitotiaa 

f roil) tbe Mnutle cade uf the Old Teetoaiaut ; •bJia to 
Bnifland. at thu Mine time, thlrty.atMi ol f ci i aea weiw 
pnnlabed. Tbu* it apgtean Ibat tlia Purttana In MeW 
Kngtand had laadaa leduntion of rfninanw otw-ball to 
•aarlr twMhifdi ta the naiubvr of caidul offaBaan 
The aapMal arliaM In New York, by the nuke ot Tarli^ 
lawn, adopted In IIUV4. wi>r» lltnl at eleven. Bven 
PanaaylvaBia. wiildi nt«n.<d out witli the reiuarkably 
mall nuiutier of one oapiuil off en w, luid by 1718 w In- 
ereaaed the itame thai twelve crimed w«re puulBbahte 
bv <lratli. Ineluded witliin thin list were TODbety, bur- 
ICUiry, iuaiulau;;hter by Htabbinff, witclkcmft. aod 
arson, an<l nomiterfeitjnjf wan later adJeil. Every 
otiittr feUmy exnept larei?*»y wan ooii»iderf><l n capital 
o(rena^n|«m a iwsMjud conviction. All the atiove ini^n- 
tloOMl crtint.« wfr.! .nil r^i'ltal at ih.* revolution, For- 
tunately, bow«»vcf, ftiM Ki.fiiroeniMiit of law wan (eiii|>er- 
chI with uierey. I'Imt ri-nl j»n.»t;re** ba.1 been niaile in 
the col' iliii'x uinmrviit wlu'U w ri--nll t hut in Kiik'l.vn t 
the MUtillitT (if rM|t.fil rri-lic!. n 11. t'ra-iiiiijv i:i;'r.'iL-<i-i 
until the yeitr l"^!'*. •«h.'li Ihcy hini rfii;'h'»:l th.- .^iii:i>:*; 
iiurrmiibie nuiiilier of ^Iwii iit ItL»t il rikiliriil ri'f'irm 
wa* iliauguriit.-il. 

Aninnff the m^^aui. ..mpli^yei! for the intlii'tiiwi of 
puiiiiihiii4>nt for rriiiiPM anil iiiiwleinfanc>r« In pa..! neiv 
luri«t« werii **"vef«l iMiriuns, irrolcfipie, am] liar»i*rou»* 
luethuda. We are flr^t linprv^wcl l<y the fjo-t ihnt [Mib- 
lioity piayevl a lui i-I inipi.rtiiii: ii:\rr in i ti ti.-^-r ii in wtli 

all puiiialiujciii. N-MTivi I'f Mil* iiiiii).-- i.f i.iiiii-ii ll'. 

wrtv dwKiieil rather for the iuHietiuii of ilin^race than 
pain ; micli aa tbe dagradliig aod helplew exiioaure m 
tho irtoeka or pillory : the >taudi>^( in a wiiidinK slinet 



bafara tbe cunBregalion on Sunday, or onder tbe lal- 
hnnwltb arapeanmud the neek. or alliliHt Inaeaiw; 
«r tb» waariav ol ayuilmUiad letlera. or iclltale tMr 
earda: ao that tba fear ol ridienla aad Inaull, with as- 
p<Mire before nelKhbon, wae need to the folMil citeul 
»» a dvterrolil u( crime. Rveo tboee other iinuiahmeDla 
whfaili eailenl pain to Uie uiifortunata culprit, ancb aa 
doaktoc, wlilpplB^ biandiitu, and maiiniag. wm ai- 
nnt tevarialMV afliatad In pabli<% 

Om af tlia wtt at tbaae lutrameot* for public e«- 
naaan to baiatMdaaad totottae ootonlea waa tbe Ml- 
MM. ItoaaiMadaraliiMt, haavy bar of Iran, aOiMd 
to which weae two alldlag anaeMte or aoltlela. and had 
at Hiat bean in oaa on board ahip. In tbeanaewe <»r 
Jaib it waa fmind eooveniant Ibr tiie aarly aohHtiat> to 
thua mtrain tbe fnwdmn of viciona and lawlaiB fx r 
BOUi*. an well loinliih by public cxpoiinr^ iiiiMleini^an- 
or? of l«wr culprits. The l>ilix»e« beliiir luaile of (ron 
(which, at that liuie, liatj to lie inj|Kjrt4Hl from Eiitfianil) 
KMHi gtvc place to the woudeu atocka, whieb aoorlly 
became an article of duuic^tic luanofaetnre and were in 
u»ci (or the imnuhunint o( petty offensae of male offend' 
ent There are Inhtancefltat record wliern women witro 
plac*.t in tile ^tock*. but tlie**» are verv few. That thfl 
Htwk* are H Very old eiii;liie of puiiihfiinent — in uku at 
leii*t i?,'iin- yt-.ir?. aK"*. — evUlerit fr*»ni the reference to 
tbeiii in -J<*r-eMiiali fxx:'il. ahere we rea,l : '•paehnr 
smote Jeremiah, the (troplvet. alw! ^mt him In ftiect^K'kH 
that were in the hicli irate - I IWnj-nuiii. »lii.-h "ii- l'> 



the liouw of tiod." Tli 
the .lews in the u.e of the stn.-k*, liut iv 
tion ; na they, r .i, v> i-nr .•.c.-usi. iiiu-il t 
near the uieeliiit; tin.i'.- or -ither !-iit 

form of pnttl^i nt w.o* u^milu .-iitiJlri 

ct^.-" fur i-iii-li i.tT-ii'-.'h ;v- tlrij--ik' i.ti'-.^. 1 
reillniL* 'll.- ti HL'i-'r.l'--, rt- ii i;« .11 i:i ; 
nieetHJir. .-If.-iili.i:. j--.Iiii_-, nr ..m.-r un- 
111 nieelui;: : rji.- 11,1.1-.. iiri-r<M'rnr i.- |iiii 
pillory til ['i'- .liirhrr >i-T\r- l...ii.t; r-.-.-l 
men Til- jitijiir. u!i^ in cuiiKrurii u 
frnn ii- f(ir • .n k ii- Ih" tui-lflti -.-enliir 
■■|jx'**5. vilipfi.n;,' I'l-'t, nlul il ill- j.i liir id- 



■lily Linital'-ii 
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<ii:ih '|iLi k« til. II- lliink .-.,hv.-;ii. i,t, 

court torfeitiiii: i>i.uii<U of i.iixa.-.- . 
nat*^ culprit who wax HXhitote.) to iti.- |i.iii 1: 
pillory or Nt.K-ki. a a* wunelltiieN t.ulijeet.' 1 To nil m iinn..r 
of illtliiriiStie* tttiil at>ni.e hy the |M>linluce. vt ho riiiirlit 
take a fiui.-\ In flK-,iil liiiii .*icli dei'jive.l veiretablee. 
■tale er-*"-. '"■ ^^i'tl -ucli lifiivy mi...<ileH that death 
Soilietii:!'-- re-iuteiii from theve attack* The lelideiicy 
ae.fnM In liiiie been to reaerve, the pillory for tbe piln- 
ithi.i.'ii* ',r t.Ti'ater Crimea, it appearv to have reiiitiin- 
eil in t;.-r.fr.i' ntti' nilicli loeijrer than the Hto.'ka ; for we 
hini r.-fiTcnce tii it tn .\i-w t^nfflaiul in the early yciira 
i.( tti.- jirfMTit iTiititr)-, antl it was not unknown in 
K(4^luill IL. t.iti. a. Ih;lu ; but thii punishment waa Anal- 
U .,lHili>.li.xt t,\ I'lirliameiit tu IIVIT. It itill la lagalarlr 
iiHi'.l .11 Til- iiii]^'i:h.iriu|{ Siareof Delaware a« a imniah* 
iiu.ot h.r t»uch crimes a* theft aiel luiriclar.v. 

The whipolliif [wmf wiu> ah.i c^iliinion t.:» nil th.. .-.ilr.- 
lilee; and whlpplinf* were lt|ete.l our (or u liiri;.. vari.ity 
of ofTeiiHea. The cdonlal hiw* aiid court rec<»r»l» of 
I'eiiiniytvania aeeiu reai^und with tlie nwUh of the 
liifh ; and uu picture of Philadelphia In the eighteenth 
Ce.u1urv ia complete without a whipping |H)*t and a 
well llile.l pillory. Thua, by the law of 17^1, any per- 
■un (tuilty of petit larceuv ithat ia, takinK anything 
under the value of five Hhilliii);*! uiiirhl be wliiptied 
upon the bam back not exeecdiuig (Ifteeii laahea, aa 
well aa luakiiiit rBatltutian and paying all eharpM. A 
law of liTJ wiLa directed af^inat luiMihievoua iHTaana 
who, in thoMt daya, aa well aa the prea«nt, hatl a weak- 
neaa for N^liveljira, nr deli^ht4Hl to play practical jokca. 
Any one iiiiivlcteii of brvaklllg or takinff off the hra>a 
kiiQcKera afflKxl to doora, or earrrinK nwny or injuring 
any "iirn, waa liable to a b«avy line or a public whip- 
uliiK. (wetity-uiie iiwhee fur the reniovliiit of ki>i>cken>, 
bfteeii for the appropriaUii); of aUrnt 

Fur taelnuua Crimea the law, even of the ljuaker 
colony, wiia %'ery aevef e ; two or more dtlTerent kind* of 
putliahinent imubl be inflicted, rounterfeitera were 
atnn^ntly deair with iu all the oolonitm, Hy act of 
I3SV ID Ifaia etalouy. tbe guilty party w&a " to be aet 
n|Km the pillory in aiHoeopeiL, public place ; there luive 
hath faiaar barean cut off and lie publicly whipped 
with tfalftjr.aine laaliaa well laid on.' and in addition 
to a penalty of ooa hundred poonda, ]iay the party 
a«via*«d dmiMe the value of daioiua auatainecl and 
tna eoilaflf preaa e otlon. la detaolt of whieb be was to 
ba told tor any urmnot aiaaadintcaeveD ymra. Bven 
thin law waa not auOeleDtly atrtaRant and (are [daee 
to an aot, alileen years later, luakloK coaDterfelllnK a 
■apllal offenae, without beuelll uf deriry. Likewbe. a 
paraon convicted u( breukiut; into a public buikliuir 
ivaa, liy act uf ITTS, eoudeiuued tu ataud in the pillory 
<ine iwor i have liiii earaeut olT and nailed tu the pillory 
and be publiely whipped with tiiirtv-uiiie loabee and 
aonmllted to the worfcfaoaae tor twelve monllia, Tbia 
act waa in ferae nearly twanlyyaan. Pnblie vbipplnipi 
and Itagarad Iodic altar the kindrad nnniabiaaat bad diaap- 
peuad. AiaaentpabNewblppincinthtoelty.QnIiMe 
ibe waHtaf tlM iU Watout Ktraet Prtaoa. teaawwrJ 
aa latoaa int. Another oeeorrad In M«wBavao>an 
the ipeaa Itoat of Yale College, live yeara later. It 
' ' ' * in all tbe alave ItokHnic Slates unUl 



alty of forty abilltniitar the llnl oiTanaai,' and Inarato 
Ibf tuea fur auboMiamt riffe«a««, B«t Ibia pinaliae 
waanotaonHiMd to New KoKhiml. aa a toweiawiilaa 
Ihmi Pennarlvanhi will ehuw, 1 u thie proHiwa, by an 
aet uf 1700, at the diaereilou u( llie JiHWe, peiaona «aa- 
vicied of ilielt or rubbery lulifht be aoDdtuned **to be 
whipped and la wear a BuwMi < T for all luawha upon 
the outer aanaent, in open view, upon tlie miler part 
of the kit arm. Iwtwixl elliow aiHl alioulder. at all 
tiinaa balween enofiaa and mnael. Tlia ' T" lo be itol 
Im llian tonr inclwain langUi aaa^i way and an inah 
to brtodthb «r dMPWli aaior Itoni hia or bar natar aav> 
nwBia— aHoir nd binear yallaw, aatbeJuaiieaaliBll 

direct." 

Kur tlia Hfit tiiue found wItllMIt the aaiue the ml- 

trit wan to be whipped, not aai«dta> tweuiy-uos 
labaa; hot flor the Mecod lapae, bcaidcn ikirtST'itlBa 
Inahat tha 'T* waa to be braitded on th* 1 



thm abt^ition of n\mmaj', and, u ii f»acni\y known, 
t\tt» whlppinif pnitr. as vHI iw tbe vtoelu, ■till liolds lU 
nnti III iK'UwArfl, wh^rt> \u um 1» nUmtJy defendad. 

Mraiiitliitf ;«ii«t u>ArtiiKr'l Hp|kro|>Hia«r»t<«n(«C«nipa- 
riiry Aitil luiUl^r rorui of tin* »«in«> ptininhtiHint) w«r* 
fiiiult* tixe o( (or * criifiiiliJeralfltk t'\tt»» of eHtn««. Ai ll 
well kuowii. tlw* luiiliveuf Hawthfirnc* rlawic Mory of 
tlir "ScarM Ijecter" «ra» 1>himhI u|K>iiibf New Knirlund 
pniclii!tf. Tht HvAet Vrvtmv* <tt IMyiuoulli vnftv 
ctbht;ttl to mtokt tiM vigtiiflrant lettrrv of "Al>" uti 
tlH'ir outiT KiiraMatl^ od thf arm ntiil haeK un pdin of 
iM'tn? whiiiiml Momn »■ foiiiHl witliout thfm. A 
iiar piiiiulinMttit wm Kinttftiui*** rUitftl ni><>n <)niiik 
MiU. TliM*. in lft34 lk>!>prt < '^>lrti, for tlrmikt* nncMi, wan 
flliifrniirhizi'd hy n l4o«tou court, Ahi) ord^rrd "to 
Wffti-K atKiuri^ h ' i.ffk-', niitl ti > luin r.r.'in th" oiit4'r 
..vvrniftit. It ' I) ■ ■< nU ■ ' t-Mt! .-luMtr. ~. li n|»-.|. wliiN-. 
Vt n i;ir s n Uf M 1 1 - f r m ■ ;it ■ i' ■; i ■ 1 1 1 I- i v.- IT > iTT K r : 

auy t>'tue «b«u Iw ouium aiuuuK cuui|mujr uud«r peu- 



m MfifabHUint frmn thm isoUiny 

Kv»n pAti[ii>ra w#r* thn» licnoiuInioiiKly 

»»'Vfr«i of tho ooloolcM. A Uwof tkdii iMnvlnat, of fTtflL 
linn-klf^ that **«very pemift vho rwemiro mnf 

tvlk-f iif uny (vnuity. city, or ptuce." Jind *Im» ht* wife 
aikd cliMOrfri i if living li» the miiim* Ik>ii*#'^ 'fchall wt »r 
ufK>« ihv fthLtiililr-r r.»r thf Hsdit BiwVf of tlwi? «p|M'r jrar- 
itieiiit, in oil opfit anil vjslljlf tiialilier, it ln>*|C« KiiHijUl 
' P." lt]itfi!lhrr with thv llntl lctt«r ol lh« \i\nec to whldft 
he or s*nr bflonir*. "ut rilhrr in r«*i! or blii* clvtll," on 
puin t>f I»ikIiiU LliiMr utU>wniio4> or bt-itii;^ wftiipiml au«l 
niiil\rifd 111 thp tuviiiw of r«*rri'rtti>n. 

Horh In thf^ Nnrrlt niii) in tht* Simih brnndJitK wa» a 
iiimtiK Ml 1'rui (it puiui>hnipiit. Ttiiin. inir>:liiry wan 
{Hill ixli-sl ht. hr.^iKliiiir with the capitAl ' K,' ii>>iiitllv iii 
r||M liiin-l. ''lit if t^i*- rrtm** wiw tHMniiiiiti'il iMi Sniittiiy. 
llir tr:ih>liiiu' -hi-nltl "n l-i*' ftirt'iu'iwV K<>r bl.Vit- 
plu'iuv. ■ N a IV.-::i-AHr' :»!>: Ill th*- liil<1<lli' of th<» 

iMi;[tI<-i;'uiii cMilury, a Ihrt-t? fokl bUiilHhini^nl was v|i»- 
itrtl upon Um catprii: fur la ttddttfon to (b« wblpplntt 
and thL* iMllaty; ftbeMt«r ' Vwu bfandedoii ttefora- 
iiffu!. 

Ari ^MMinrt i' r «tat«tA of IVu-i'vIvnTim. "f Vt**. tli 
r.M'c.-* I'll- ,i! ■ 1 ti mn to thfl nu-nns w ! i: i-h rnc i- 

fini (III 1.1 ■ 111 tic nr WAS frfiiupiit Iv inni iit--.! fur ,\ tiii l'l<r 
form. ThI- ai't dect^r. s tfntr ' iiny ]^ r<..ii w 

Vlcttf^l i»f aUV ff Jiiliy a* t- lifn-l.'. :i mlr i-.i]-ltiil (..rwl i-li 
he uuchr. In the U'w i.f i ir-ni Hr rn\i:. r.. h-iv- t:i.- I.. i= 

f-ni of liiH rli-ru'v. niiii lir:i% : ■ :■ IihV.. [|..' t.fdvht ..f 

ti::- .■.c:, shrill ro.t l-c r.-< 1 1: ; r.-i I To r.'itil hiu Wi'h.rit 
r-ii'.tinu- -l.ivll i- .iI:"\m-i1. t,,k.T, rr-nS r.-|,nl.'.| i,, !„■ ul.il 
|rii.i-li.-a .i.-i II .-l.-rk --i.i:rr,' A'l \ " I ir;i m I r.l ,r^.rnu^ 
i|.-r. ivLih III! ■ M' i.Ti rli.- I.riiw n i.f Mi.' 1. !i iltn:i iiinl 
il fi-r nay i.li:iT U' > i>y. « ill: ii ' T" in \h- -ivn f |il;if.' ;i- 

if fcu! hilil Vy-lid IL* tl l'll•^^. IIj il'Mini'tl T-T-i itl 

»luLli 1.1- lUllTl.^-CMK'l \ur Sl\ llli.llt -;s l-AK X'-HT'.." 'I'his 

Uw ii[ifli.^t uUi. t.i .t i-iii.-ii. ■ It.-ii.-lit >-f '-|.--r^-\"' ■^■v 
orj>nti-'tl.>- lit) -■i-i-lis:n.-.-:i --iil ['r:v It-u'i- I't i en /.I'l I ' ht» 
cU»r(ry 11- fii iiiJi;i,l i'lL-'--, ity wlrn'h t •.■l—iii.Kl ii*- t.*«- 

••rttK-u «Mh n \'j\iU'f |i. i-aiiy Xmin a nfoul^ir t;ruiiiijal. 
Wiifi* thiit iiriMl. -Attti tti.ttiiriirntftil iu F.nt;liiud. in 
thif> middle iik'>"', iti" t. wt uf rirnilhiK w^jt fKtuhlinht'd in 
onlt-r to d.*'t rij[ii,.' u:i,.rtn»r Vtf ortniloal wn* flii (wlf 
.'iii-l.L- : r II"'- .'.■^ ■ iiU rlii.K- Mho eiit^-r*'!! holy onh-r* 
w'Tf ■<-;i(ij. -c.l [■! h.- ii'.If f-> read. Ah 4Htnciiiion hi*. 
(•iiUK- mon- irent-nil. oi lit'-- iT-iileH r!^e eVfi?y avatU'd 
ih-Mii-i-^vt-i .if ihiit prisilf.-' 'ii'il 'nil 1 1 i' nixtoui 
tim* n . . Ionize. I Ity Iaw mi l ' -mi- ii' > |i iv:y hpeaino 
a i:^on!itattt pl4'tw. Ileric*?, when it wh* iht* intehtl-ixi of 
llir liiu :i.iiU,-rr4 lhat ftipital ptuiiiihintfnt "jhoiild -f lu 
.i.'h hi' ][illii'ti'(i, it wa* ciinlouiary to add the iMin]-- 
' -ffitii; i:t beiifrflt of rleriry," Thofi ar*a»u. hy rh^ ."uvi 
.1? 'Atis pruvini-p. in 17*2, »v,(.* M.jiih' n. ■'i-iir ilul ■ilTt'jiii*' 
w:ili.iiit homtflt of cll'^^■y ' dniin M Ihi- prjvi 

h>^v WA« ahohf>he^t In thu .Stat4^ in KDl il4 it ha.1 t^v-eii 
a fitw vcarf) ht^fore in N*'W York Mii«-.-»a:'lni»<-i lii, 

hiU Itlliii^Tei) in KnfrlAitd nntll \^'*7 

T)>e nitmt f:riiT«Miiifi, an w^ll a^ tin> ntn*<t ifpin 
UiUtifim of the whole eate;;ory of pnidihUK'ntfi, wa^ 
Che dllcklnte•^t4Ml. Saliitti an wfll a** Bliniern havf h*^'n 
«<x|Hj«ed in th<« Htock? and pillory, and timrtyrft h»« 
K*jue tu the utake and th« FTallowti; huC the ilt»-ci!«i*'' 
and huuiilialion uf the dtiekin^ ^tool was ref»erve<! for 
that tuost disoi^'eahlr of iwrsoii*— Ilie rotuiiion ^o^^^l 
of the ftiuuilr fpfrutlfr, altltnu^h nmhttires art? un record 
of ipuLrTL-Uoiiic iHiiiph')! Iwin;; ducknl hack to haek. 
Durkinir uraxn familiar form of piiriinhiurnt In Kni;laud, 
es|M«inlTy during; tho f^rntiiry of rolotilzatii-Hi. A humor- 
ouM tMwiii nf Heiijtimln W*»t, f*ntuttsl the " Duckitic 
t^tool," puhll»hed hi ITHi). i>how». It waM not unknown ni 
Ulft day. The ikmmii Im retmhlliiheil in Mr*. I-Urle'ii 
"CorioiHi IVnibhuientH of Hytcon** l)uy^ ^ fruni whieh 
I iMkVetlrawo !^>vi;?Hluf ihtnf illu^tratlooH, U rMulsu 



' Theri' si.^n.is, 111V frietitl, in yonder pool 

An I'tU'iio- i-iilli-^i rli>- (iiifl,.:niC ^tool, 
By le^-.il [Kiw.-r <'r.|imi,iii.ii-<l .town— 
The j.iv ami '.wtv-vt ..f th.- tm-.mi. 
H j.unnK- ;'-oitil--K k.n.tl.- *:r\U-. 
Hivi- llllJ^:n.i^.;.- ).>ul, ur i\m tht- <'--if. 

It EU>I..V llAJli.'J. >t.i.ijJiI .Jl,.-.- tN-u'lli 

Tli drli'* th* houw wirl. horn ! ,lin. 

■ Away!' you cry: " s.uril cdti-f t h. ».tiM.l . 

We'll learh you iwtw your i^un:"-'' i<' rulix' 

The faJroffender nils the Hent 

tiipulleii |Mjiiip. profoundly urfiit. 

Down hi the tlir^p the »I(h.iI ^leMM'udt^ 

Kul h«rv at Br»t wv 1><m- i-nr eiidnib 

Sh« luuunuatTain .iioJ rii;:i-< man 

Than evrr vue« di<l bt luri!, 

S ). I lir-tw n lUiM' on th(- Arr: 

AVill iii.tki' it but hum up thi> hlfcliMV 

If uti, my frii tiii, pray t-^t Hit tji,ke 

A tMClllnl tUIK lilt':- Ui*- l..k>-, 

Ai»tl. ratlwr -li,*!! y-.-ar piitu'tnv lin-o* 
Tlirlcp mmI mCMit f^peac she KUmv. 



No bfawllnit «rlv«i» w» 
No dm M not but watt 



Th* dnrklnff-sKKd wm ««pvejiiHr fiainilBr In tlM^ 
KviUlmm po|onie« fruui th« rarll«w( psnode Iqwrtir 

from a peiml htaliile ot Vtrnlola, In IMS; 

"WhereaH, mauv babbUiue w«iMM*n vdamUr at»d ttmn' 
dniit** llveir iieiirhfioni. for which their |HM>r hutik>iiindM 
ar«<ofteii invotvtMl inrharevableimd veuilh>U6 sulla and 
c<>»ta in rreal dania^-«, be il ouufM thml hi MtloUB Ol 
vlamier ocoiajtitHHtl hy tt>e wili%^ **lb« WilMian riUlll 
h*" punfsitMtd hy duekini?." 

Thnt -iich Ittw. w t ft- lil t ih'i\t] lo't^^r-*, hn! w^-n* Ti*n1l v 
I'lkrn.'iJ nnl, l- iiltt'-r-i 1 i.mI .cih hv : h.- .-..urt r,.i>.,rijN 

but bjr aacb cvjdeiic* an tUefuiluwiug li-t(«r, wnctvu 
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fmiD Vfriflnla, nppnrontljr tn Governor Riuliroll, of 
Mii>MirlMi»i*trji, KlviiifT n irrniititr ArrvHiiil o/ Jiirkiikf; 
Itiiit cliA wrlt«>r hiiil liift M'^ii ALluiiitiition-i] " tu <hii> 
HfCAV. wifik of Jiihn Tiii-kiT uho. k»y lh<^ vintfiicr of 
li«<r timgn** hn* her Iioumi jumI iMuiclibtjrhiMxl 

Ttirii fitllawft u ilt^Tiption of t hU peviilinr vnslo^ of 
imiiiKliiuvMt. niid ititr ai*r«iU(it pIm**^ fullowH : 

" Tbr luachiuc utis tlif'ii uiovr^l id thr rtlpv nf tin? 
pnn4);thr niiM* waii«laok('Up(l hy tlit-'offli-rni. taui thv wo 
iiiAii nllowrtl pt ijnwEi iitiiU'r thv w at rr ft »r tht>»]incr 
nf liAlf A niiitt)ti>. IWtkv hitil A Mniit «tiMiini*lt, ami wuiiUI 
not yU-Ui iiiitti tiUv hatfallowtMl )H>r»^tf to tn* iliicktH) tlvo 

* L*^ III*- pj." 'H)M*<*ri« iieip. I'll i*iti ito iiiorv,* 

Th«fii llifv drvw hack the marhlii**. illi(l«^l the rit|H^ 
and M her walk lioioe in her w«-l1eti vlulhr*. a hotiflully 
|H.itltenC woman." 

Kvrn the cuk>n>* of the uiilil 4^uaktrn unj afllictvtl by 
theM latter ilav Xautip]>rii- In ITl'N a tluekiiii; xt^Kil 
wju on-lrriMl to W iMiilt by tlMi m't nf t'nnnril of I'hila* 
(telphla ; but t)iw onW iKm>« not apiMiar to have htnw 
rjuTWxi nnt ; for t^ii year* lator tli^ icraml Jury p*- 
titlnnMl that "a <lu<'kluif *<tiMit ami a hotiit*^ <»f corrf<i>- 
tton for ttw lu>*c pullt^hllle1lC of i*c*iMtiic dniiikfCi 
vromcQ, MS welt aa divers other prufliKste aiMl iinnilv 
penoiM flhoiiUt not Iwany longer <lelayed. but with all 

IMMslhle titiee<l pruvidcnl fur tl»e detrnti'in and (|uiet- 
nie of Hticli iliMtnlcrly (lenKMk*." In coane of titue th» 
duekinc atuol M*eiuM to have been m-I up ; and an late 
an I'HSI lu Ihia eity a euninian scold was Keuteiiml to he 
ducked, but «>«ea'|Mtd thb peunlty. a* tli« puniahnicnt 
waa " dfwiuiHl oDiiol«le, and eontrary to tn« RpiHt of 

Military pani*hii»entM weno iM>torl<HUly nw>ri» iwvpm 
(lian ihoW> orilliianly Iikl1irt**d in elvll Ufe : but tt la 
not uiy lhi4<ijtlou to harrow your feeUniCM bv nnnunt- 
IttK thew barbaritie*. I wiob. diiiiply, 1o cJtO your at- 
1i-utlou to one i*r Ittu irrtrfeMiue punlHbujetitJ* |MH*ullar 
tu the army. TIium, ridiuf; tiie wtKHlen liorwr, niiiiihiic 
the iraunllel. are some t4 (lie iniMer fnnuN 4kf puniali- 
■unit itillK*tm] ; but perlinp« the n>o5t euriou* *tt lliera 
wa<< the " iMirrel »hirt or " the dniukund'* rlook,*' an 
4ild Dutch am) Rufirltali punUhiUfut of thr neventeentli 
ernturjr. It wan revival in Ow Northern army durinir 
the civil war. 

TbitK far I have nn)ltt4>«l alt rrfimMire to the lariri* 
b^Mly nf law* ap|ilyiiite to ii|H>eial. but by no nuuinN in< 
<*oniudt)rnU>lA elaAM*ft of |>t>nti>n«. uuiiHiIy, ilu) Iawh reiru- 
Intiiii; f h« ciHulurt of neicro «luvefi and lnil**tited wblt« 
MTTaiita, ami. In general. de»lintc with the r»*la1tona 
t>t'twt*^ii iuaH(«ni and mTVaiilt. In all tlte cotonleis 
«^|)e>cially thiyw^ iKtulh of UtiMiti and l)iii<Hi> lifM*» 
there ffra^liially develotml a bodv of lawn |Hi|Hilarly 
known a« the *• Hlaek t.'ode. '' Tde white-', enFierlally 
ill Iboae colonies wlM-rt^ »Jave« were nuiuen»iiH. lived in 
roiiNtant fear of a net;n> iniiumfti<on : and k» the lawn 
n'^latitifc tbd e«>nduec of tlw iir^o, whether frtte or 
alave, went rery •IrlniriHit. Rven in IVnn»ylraiiia. 
H'h4ini Hhiv«ui w*<r4> nev^r vf»ry niinken»iii^ a biw of 1701^ 
f4irl>a«li> neiiriH*M. alcove lb»» iiiiiiitH^r ttt f<Mir. iiimttiii|r 
lo|{i*thwroii Sumlay** or wt-ek days', «>i04*pt tn^y werw 
«>ntfa(Ci'<l hi the law'fni bitstiieM of thefr nka«terM, n|H)n 
imlii of t>eliii; pubtii-ly whipt»ed. Pitrthenuorr, ih»wn 
Co t tie irraduni Kiuatiripation Art <if 17>^), nf|CT*>*''* In 
iViiUHylvania were tiy I»w HUbJi'cr to iiiurh severer 
|Miiii«hiikeiit than werv whitvw for cuiunittttii)C the mio* 
ufTetine. 

Hut a more uumenius and huiK»r1anI elaMtof latturvra 
In t'eniiiylrania and the middle eoloiiie* Cfnerally 
tbau the nejrru »laveii were while indenCet) ^ervant«. 
Thewf penomi were usually recently arrivetl iniuit- 
irranttf, who, in (laytuent of their iMutMure acroMi thv 
Atlantic, went bound out to itervire, UKually Utr a tenu 
of frruu Ovp to MiV4tn year*. Tha preneiMM* of thin elawi 
in tlMi eouiiuiinlty naturally KhI to tlMi enaefiiient of 
lawH rettiiliirini; their <Hmi1iirt and fttatuN. owhik 
tlu) iiatiiral phi|H*iiMltv of the Indeiitml laltorer to try 
t4i ev3i|>e from IiIn oblipulon. lawA w«r(> itatM*-*! ref|uir- 
IriK the runaway wrvaut to continue In the M*rvu<i(> of 
litN nui^ter. after (lie etplratioii of hih refrulnr l*'rni of 
hidecilure, five days f<»r every day 1m* hail been abt*ent 
without |ienuts«ion ; b»r, in spile of tlkem* lawo, ruii- 
nways were of frc«pii^it oepurreuce. an the adverlise- 
lUtfUla ill tlK* newvpupem of ihfi day show. 

With the advance of eirilizaliun cauie a luora hu* 



luane srntiioenl. which braairhl society ti> a rv^alizinK 
si-nx^ of the barbarity of the prevailing; cnniiuul inde 
and swept away, not 'only the old fornis. but alM> tlte 
old ooni>r>iittons of punuhiiient, m* that lo-iSay only 
lH*re and ihare fc» any vwtige of tlu* old ortlif ot*thlli|C9 
lu lie found. 



pRAcnt'AM.T. wirvlw* tel**tcraphy i» McwHllngly sim- 
ple, liy lueMka uf two l^>p***^t*>'^ * lraii«t]ilt(vr mhI « 



iifton wblrh was eoflTpnily Inacribad tha eotDuaoic^ 
tH>ii that was made to us, 

Mr Mirhat, dean of the Faculty of HeietMw of 
Naiiry, not lonieai^tiMlvervila verv hitereatlntc l«^ar« 
U|Mjii ttie Hubjert lit tek<ieraphy willHHil wirea, »f wlmk 
Ilie following: in an ubntnurt. triveu Just as it was Uudt 
uud wtthi>ut the live of technical tvriuii, the pmffwv 
haviiit? pmM^rilM^d thrsa in urdcir t<» nLako hiiutelf 
UfMb-r»t(HMl by his worvUy-inin«t4*d audience : 

*' Wii arc lUf uiM*d to Mwtnjc ih<> |k*U>« tMtweeti whirh 
Celegrapliintf i« doiko ounn«c(«d by wlrw that m 




PULB KAI.SBII AUUVK TUB UtUUBTEr KsiTAiiUdiiyKNT. 



rwcalrar, to vh1H> mnst ha iwlded a |Hj|e of Aci*rta.iii 
iMtiffht, It U iHMslble, by utIUr.lhS elaNctrir waves, to 
send dli«|)*tehes to a ri'lii'rUvly icnKiit distance wtthout 
th« iMH'ewiity of ritipt4>y Ini; n oMtduetiiti; wire iN'tweKii 
tlw> traitsiMittinir and r*«rfivtnic appiiratUH. 

TtM* very OHkolUhive exiHTniienli whieh we were 
refs'Otly Invite*! to wilnew* by 31. I»urr»*tel. the l<-arn»^l 
maiiufaerurer of pliVMirat npimnttiis, were ikerforiut^l 
while the r«H.'eivcr wa» placvsl in a riM>m of whieh all 
the r»|>eniiiir> wrre elow^l. Tberleeirie wavr-i. therv- 
fore, traver«r«l the wall* and vrer*- retfislenil upon the 
receiver, which autotuatii*ally uimiUed a band of |iii[>er 




MMtmN rnrlotia at flnt xlirht that It c*n bo poMlbl« lo 
NUpprewM thiH lnterm*-«llutu. mi the announneiuent nf 
tli*> dw*«iVery i»f wir**lt^H te)i*vraphy miitii*d M»iue llille 
axtoiiinhiiieiil, an«l. up to a certain |M*lnt. ekeiie«l pub- 
he eimij»ily. 

"AimI yet we har« known for a lon«r time huw ta 
IraUNiiiit signals from one {loint to another, and. roiinf- 
tpj^iitly. how t(» etpresK our tliouiehts in eouvnilloiial 
lanicuiure wtilHMic the nceeMiitv of estnbli>liin(; a «ir* 
lietween the two stations. This t» what has b^Hi 
done, for example, in optirAl telegraphy, and this it 
wluit i» docut by the orator when t'peakiiiir. Therrfure, 
we make use of wirrlons t«)|e)rraiihy every day williout 
bemir nware of it )ust as M, Joii'niain luiiitufartorrd 

ftmse wubiiut knowlii|{ It. The rmly ilitTerenee is thst 
n optieal tele^mphy we IuiuIiiouh vlhruthms, ami. 
In «ii«isitc iflftcniphy, Mintiruuit onew, while In tlie ww 
syMein iif wirvl***-* l»>|e>^phy we ptare electric vilim- 
lM*iiH under or>iiinhution. The basis of the plieiMime- 
iMMi I* iiiidulation or vibrafioiu 

*'Thr cH>iH'U(u>io<i of a iKHly causM the air to vltirale 
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and prmliiriHi thrrrio ma inQniti! imiuhrr of iiihIiiIa- 
tlntiA. which tmvi^TMt Atid (Imlurli »(Miof. It hih*!) 
vltirntlonii ui4M*t with arvxNuriut; Ji|i|itiruhi9, tli«>>' xtrlKu 
Hand mak* it vibnue in it» turii. lu lUv Mime* «'ny 
M with Imullioiid aih) *i<oflu»rnu« vibrAtioas it tn |>i«iijljl« 
tiiobtaliiHM!tri<-ii(iM. thill in tnanv, iv;;uliirty rbythiucHl 
tttAptiioeiii4<iit* of t>>l»>^trtrity. whirti iin* |irxHJuL>f«l niter- 
iialely lii one dlrt-elMm liin'l ih«iith(»r uiKtn miulurtnrK. 
Tbi^ eltfC<rio vit^ntcloiiit, whirh travel nt th« rutMnf 
180.00(1 luilw a K*ooiid» t»%-hi%vt* Ukv wniuroiu nr luiutii- 
CKU cm«w. TIm*>' Imvefw whIK wu«>d. etc., but<*jui(io4 
paw thnm^tb luetuU. 

"Ill onlor C4> pnKtuM Utrxn vvtx rnpiilly. U. HfrfK 
•mptoys cxcii*>ni. and, m ortlvr tu rm*tr« thc-iu. Iuu> ilc- 
vtoM anwoitator niwii'rr. M. KloDdUu. ut thi* FactiUy 
of fldsncoft of NaikRV, haN nuulo houhi ntiuarkiibli^ lib- 
•errallofiK upon thU nnvi>4i&. Thi* rt»»nnatc»r dtiiployiHl 
by Hi^rfL, h<>wer<»r. 1*. rvlatuvly >t|»**Akint:. not rVry 
M*ii>!»illv«i. Thv f^iuirk thnt •howw rlie prt*M'nc4> of tbe 
«ltrctrU* W3iv«-H iliiiH|ili«<ar*i ii^ kmiii as (he apparatUA 1h 
placrd at a few yards from tlw trutiHtiiittiT ; and wln*- 
hrtu trlf^ruphy wuuld iifver have li^^itiv aii lU'com- 
i>h»hr<<l fact bad it not Imwu tor a diiM'ovfry luailr by 
Vntf. Hranly. of I-Vanrr, in HWO. Thr f<dU>wint; ia iu 
what thw iiu|M»rtaiit diMM>V4«ry pouKiHtA : In a tube of 
InAuUlini; material for PKiiinplpi nm plarMlMiiun 

nhrifpior inrtal. Twti vir«(*^ pfuwinic chmiifrb mrkit tluit 
e\o»^ th« tnbp, eiit^r th»> (IhiihT*. Th« tubt> i* arrnnict-il 
U|Hjn a clrctitt oHuprkKin^' a iMttt^ry and a fralviuioiiti*- 
t^r. CihI**' *nch rlriMiiii»«tHtii.'»* clu* rtldup* cunduet %>ry 
poorly and iIm* ipnlvatiointrU'r iit*«fttlr> ■iiidfr)ei>f« bill a 
djiutil dellectioii. If. in (ht* vicinity of a (iiW, ur wutt 
at a crral ditttaiire fnmi it. fin u^illiitiiijr Hpark bf pro- 
duwd, the filitur* will ituuHMline«*ly brroiue vonduirtira 
anil the f;^aIvacioiueti!r ni-rdlf will be g^rratly 4lt*flent«i]. 

'* The electric undnLationx that are propatrateil 
thmn(c)i the air meet with the tube of filuipi, which 
pi^cmitA the role of a re*otiator. aiul between the par- 
tiel(*tior l)llnir*th«tr<t onriir mleroMcopir HpnrkR, of which 
It tuv- tw^ii |wwi^il>li» tn dt'inohhtralt* tliA exi9>teri<v. Such 
«|karks ar* conductive. They d»Mr«>y th*» ticmtum of 
uxUW tImT eil»tn utMni the pnrt^ In prt*«*eiire of the 
inwtul»*« <rf niirip*. ami. |fi^r-liu|M. <*veii colder (hem to- 
Kvtber to «oine extent, uiid Ihun e-lablioh a more coo- 
Uuclive chitin. If, theij. the (ulie Imppeii^ to be ■ilniok, 
the coiiduclive chiiin will l>e destroyed, the flUnicn will 
arraniTc tbetmelvrs iu any M»rt of way. and th« tube 
will a^rniii become a itoor cotidnetor. 

" Ttui tabo of fliinpi i« an extremelr unisitira rr- 
rnaUtr of the exiiitniiee of ith^etrie oMcillationti in aiiy 
ICivftn places Trnf. Hrnnlr ha» t(iTeii thu iimtnimmit 
th« Mtiipwhat ooiuphcat«>i) naioff of 'ratlKk crmdurtur 
bat ill foreitcn coiintrit>« It u mor« ooiiiiuoidy caJh*tl a 
*ooherer.* 

"W«ar«now hi a p«:i«iTtoi) to deMrlb« t)M varloii* 
partnof no apfKUiitu** for telecraphhtic witlkout wires 
aud make the operation tlHTwif uoijenttotid. 

"The idea of pmdtictUK elertrw! oM'illatioiis by 
means of a llertx oMrillator ntid i>f rrceivitit; Ihem at a 
SrcAl di«taucv by mearm <^ the Itnanlv tutie wa> kuc 
RMwfutly rjirried out bv M. I*o|H>lf. a Kumiiati ncicntint. 
In IHVS, and afcerwarvl by U. Marconi, au Italian, in 

\isa6. 

" III tho raoanwhile inariy French and forelKii iiclen- 
lislJihavpuAPil tli« Hmnly tube for revMdInir tho pr«»- 
sence of HltH-trKt uiidnlarltmH: and nnki'iitp ihe>^ may 
\m mvlitiont^d 1'rof. LihIk** In Knicland and MM. 1^ 
Hover and Van Hereheui at <ieiiev«. M, Oncretct, th« 
well known maunfncturer of phy-iiTal apiMuratUN. utit- 
lunf; all such labor*, liaa been led to inlrodiive ua- 
iix*nKi5 irnpnivemeiitH into the producing «pparatu« 
an well an into tlie rtyM?ivius; one. and ha« flnally kuc- 
CPmiiN) in i?onstructh)i( a motlel which iNperatc^ with all 
th« prrcixion, tM'n»itiveneM« and certainly* ilMirablo. 
Th« material M>mprtw<« a tranhiiiitter auif a roniiref, 
absolutaly ai in orxiinary telenrapby. 



*'Tho tranKinitter In a vort of radiator, (hat in to »ay. 
an aptMrtitiu fur raihiktiii< th4- wave?*. It compriBCB <0 
» haiMl nmnipiilator ttiroutfh which are M>nt diuhe^attd 
dotM, MM with Xi\*> MorM> iiuuapulator ; {.'i> mii interrupter 
that. HO tn Niieak. divl^lcN lh«> eU<rtrlc current into Mumll 
eurrenl!^: (Ui ari induction cot I : and (4) an oM?illator 
M>iu|MNied of metallic Aplienm i»taced in » llrpiti] ainl bi' 
twe4*ii which the moliotiH of (he manipulator caUMi 
«|Mirk» to apiieor. Krum here (ite electric wave*< ar** 
»enc tntn aiiil lhroii;^i tf|Mce. Wltere do they iro, ami 
whero do lh4>y end At the autoiiiiitic receiver, which 
lh>tarfi a stroiiK^ rcwi it b lance to an orxlinary Mome lele- 
Ifrapli appanktu*, fr^nu which it eMentially difTem. how 
ever. In that, thanki* to the arrani^ment atlnpletl by 
M. Uucfetei, there U no n*H^ciu^ty of nalliut? lu the »er- 
viven of u tektic'^ptwr. Tin* wndvr of the UMMage 



httivielf. an Mou w th<* inyBtcrlouH wav«« r«>Aoh hltn. 
unwlndx hit* patter. in(*rril>i*H the Hiirnal upon the band, 
and imnieiliiitely titopn when Itie oorre«|MHMlent. with 
ahum he in connecleil bv iwthiiiir material. cea«e»* tti 
coijverw with him. Such automatism Ih certainly otw 
of the mu»l curiomi peculiaritiett of tht> uvBlem of tele- 
irniphy, which \» «i exlrmirdinary, n>orrs»ver. Chat no 
one al flmt would hare dared tn think it itomible. 

"When the ultcnf the telcfrraphic Ktatinii in surrounded 
by oh*1acl4« nr rinine trrvmnd. it in well to receive the 
waven throiiifh M>me ovi^rheail arrAni;cmcnt. M. Dacrw- 
tet employ)^ fnr thli* puriMUi4> a hijfh iHih>, like the nuut 
of a •ht|K which to eitner fa»reiHKi to the iiidt of a 
lioiiHfi or plaiiietl In the ifruuml. acc<mllniz to the kind 
of <N)iitiiiuiitra(loii» (hat are to Ih> had. ThU pole nup- 
|K»rt- ntie n( th*- xxtremitii-t* of nil lu-ulAt>'<l e<kiktturtor 
which (Inat* in the air. whil»* the other >>xtrcmity roin- 
municate^ with the reoeivini; apparatii* of th<* tele- 
tn^iphic vtntinn. The latter iit uapalMe of either reoeiv- 
iiifT or emiitin;: wavcu. muoe i( i» provided with ap|Mira- 
lux for both ptiriMwi^'" 

With liiR apparntu*. M. I)ucre(et bn» l>«eil able «aally 
to atf>nd nmutii^4t» U\ the dft»lanee of two aiMl a lialf 
niilcft conipri>iHl between iho I'antlicou ami tlic KlfTel 
Tower, deepite th« niliuemuM hifttt buthlinsv that stand 
tietweeu tli«ii«two«tractiiiw; wMltbe^piAliirBMivea, 



eeeudnrinira rain or t1»c |»rrvalctic« of a tbkk fof^ 
have alwa>9 been extremely welt d«QiM*d. 

By tiM!rea>iui; the |Ktwer of the triuiiimittini; cnil, 
there In no doubt that it will b«t |Mifiklble Ut atiam 
much irreatcr diatauctv. - Leon do Uonlarlol li» L* 
Uondi} lIliutrA. 



8CX)Tr5* CIRCULAR SAW OITARD. 

Wr lllUHtrate on II1I9 tiatse a t^ant for circular Kaw« 
now beinfc introduced by Urvon. Walker ti. Itrntherv. 
of W UonHli(utk>n Street, l>«'ith. Thn KUard. h> will 
be (»eeii, cousiitii of a metal plate, which can Xm* earrii'ij 
on an arm, the beieht bttiuf; adjiiiitable by lUPanN of a 
*cr«w sji almwn. Iu pu«ici<ifi ran further* l>e a'lJuMe«l 
kH^citadtnally. sancn the Udl by which It m clam|jeU 



to t-lie arm carry ini; It piuae« tlirouuh a alot. To pr4»- 
tect the back nf the saw a thin (drip nf (tt<H*l |m bnlted 
to the main |>or1i<Hi of (he truard. aikd paane« dnwn 
behind the imw an vhowii, and is iwunrnl by a t-teady 
bolt Ik-Iow. Thi* back ^nnnl iw thin eiiouKli to readily 
enter the wiw nit. Wlwn deniretl tin* iruanl is made 
to Kwinj? round niil of the way. «o as to enable the oaw 
to be ftbarpened tn place. — Rit|;ineerinjc. 



RAILWAYS IX CCBA. 

Home interMtinc information concemlnir railroad 
trarel In Cnba ai>|H>Ar*> In a rAtlron4t enide rccenity 
pHhlitdied. The irntile Mat«M that the railway tiian- 
atfere In Cuba 'ire> lnt*^lliieeiit and courteoiiH, and that 
t he wnv III which buhincM is conductetj comphfeK 
favnraliW with that earned on in the I'nited Stntew, 
The roaoN are fenced In with cacttit* hedicefl and »1oiie 
walls and the roaiU are laid with rH> oc UD iwmnd rails. 
The rate of flrat-clafiK imswiiprr fare Id alwut Scrnla 
a mile or 8 cents of the silver of the country. Kairtrace 
ia transporte<l on the EurofM'an system, and an ordinary 
trunk costx at the rate of about a cent a mile. Ftrai, 
»coond, and third chuis cars are provided on nearly 
every train, thonith wrantonally the cliuwes are diri<leij 
by partitions, so that the wluia* car can tw ntilixe<l hv 
tvoclAM(e«of |iiiiiM>nf:ers. On nnf ratlwnvat lea^tabnf- 
f«t U ooridaiTeit in the haiftcaite car. an<{ the arllcU-* to 
Mtaod drink areHerve<l III the pan^en^r coacliett. The 
e«t«r«ri ttave evt«lently taken a leaf out of the .^inerl- 
Oan UtaUOD revtaurant keeper*" nuteUmk. for the 
eliarRve ve iihwI exc<e!C9jve. ^andw^ehe« co^liOK9(^centM, 
iced milk 40 criita. and oilier thinpi in pru|*or(ion. 
Ca.pt. Hand, of <len. James II. WiI»on's staff, has made 
an interiMitiii^ reiM>rt on (Tubnu railroiulii. in which he 
atates that the raBdt>e<U arc usnally wcit built and 
fairly kept ; they am of eotKl wiilth and well <lraiiird. 
and the main linen of more important branche* are laid 
with steel rails, an alrea<)y not«il. Croes tM*ii aretnoetly 
of the hard woods of the country, and are ipactid at 
the rate of '.i.tNin to 3.(Mt> the mile, Th« brtd«cea 
and culverte are of stone of of cement. All the brtdt.'ee 
tiotetJ were uf short »pan. with either iruci (rlrdeni or 
wooden atriu^rv for supervtructurea The vtatiou 
buildinm* and frelfrlit wareliouivs are mo^tly of rott- 
Crete, with tiled roofs ; f lie sidiniTB are nearly all in bad 
condition, worn rails t^rini; atilized for the purp4Me, 
and the crow liee are rotten. The water stations 
usually coittist of small inm tanks Mipfwrled on con- 
crete pillam and snpplieil from wells by steam, horse, 
or hand power. V's are nsetl fnr laniint; train* and 
arefoona every few miles aionn the line. There are 
about 1. 100 niile« of road in o|terat^m and 9UU inllee of 
thia CKionectit with Havana- The rallrodul eiuploy«6 
Ar« well paid, cvmductor^ recvivlnieliJDto $tiN)amonth : 
etirioeera. $130 a luuulh : brakemen. ^& to $311 a 
month, and tracktuea 50 eenla a day, all payable lu 
S|>anbli Kold. _ _ _ 



la a reoent banc Tl»e Krlti^h Iron aiHl Coal Trailce 
Review thno comraentM on the vale of Auieriiwn-nMule 
nalh in eliirlnnd : " TiRnpc* miblished from time to 
time make It clear that the I'niteii Statt*s (hrealeita 
Knnifw with Herioiis com[>eti(i<iii in the luiil trade, 
desfiite the fact that it t» a litf;hly fini»hed pKMlnct. n» 
inm works' pnxluctH (p>. and involvm the cntplnytitent 
nf A larire amuunt nf skilW labor At the avera4;e 
wholesale price nf ll.fW iwr kep of |n*> pounds, the 
TnitiH] States ap|>cftn« to he pre|i«red to »ell rut nails 
at W4»rkA for alx>ut #'i:t. or aU^it i'4 15*> . per ton. Itttle 
more than the Hrltish price for ste»'l imiN. ThI-. m<tre- 
over. w iH»t the price for ex(Kirt pur|Ki*H*» ainiie, but 
the averaire Amerli*an price for all purpfMcii for a whole 
year. We have tiever heard of any pncc appniachinK 
this G^ure trelni; quoted in Kurn|M-. Ilritish nail 
manufactnrent wuuld be likely to And Ic worth their 
white tn aiN7er1ain Im>w It Im dune, Oi»m|Mitibly with the 
pn>*inent of the higher mOKe of waipca common to all 
Aokerieau induatrica.** 





8COTT8 CIRCULAR SAW (HTARD. 
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Tha Twer-ty iiKlh y.\- 
.-»Ti- i-x|.r-iiJH-ii' 

tMiUl t'l hv itti )-lr<-I I U' I) 

terti Mitxiiii ».'<-<■ iUlU<'>] 
tiul. lUf mm nHii >«■ 



.i-%t x (( l^-oliiot* r.tr|Mf. fif Kill?' 
'iih A u<yw ti*iii i;kTn.-\'rrf iit 'Ih- 
i:Uit-riv»^r> lit A I'l' T^-'i' ■ 1 Ir 

"j'lj.rl. (II i^.-lii.'ir Im-i:j;: "wn- 



fcniiymr iioaw 140 poiiiulH. 

Tbmmtm ffaitloo of Um Lyuns tUilwAy tn Fitfll iBbtt- 

Inff buHt untker a t«>iii|Mkr»rr wixtdi'o «traetiur« eoin- 
pWlvly orjrerinic th« prupiMiM stAti<rti. Mid iirolMtinK 
tli(* irurkti»i*ii fmtij mww, rain. mhI coI4. <ir»iM •diiiiu 
liulit in Ihe iJnytUiiv ami u( DiiElit fU'CtHcllfflU i* ibwd ; 
the ImiUliritr iklM» h«'ivtfi). <>Mittri(iiuu« Work fc» tllU8 
niad«* piwMibli*, sax* Tikt* Kiririiiw-r. Tbto Ift DOC Ml U»- 
UNUnl pnu'tieeiti Vahx lu a similar pratMtlon WMBMll 
In fx>ii*.trtH tiit(r ilm Nrvr Vurk lltttlflMMte ttd OAlMr 
lar^ btii)<tiu^ in that rity. 

Th« n*chjiBleftl ei^rln^^^nfr «lef)«rtnMDt oC tb* Dot* 
verMiCv uf lliiiKito iw* jiMt rM»lv«H| abd II oower«etlnir 
io lU labomtory a 10 liorve iK^wrr < nto nmi e»i»A\nv 
CBgfna. Tbb IHKMOT emu Ih* arranKeU to run fllhtr by 
gpfea timn lb« oily maiuB ur by t'aiulint? frum htunucv 
tank. Ufa ttnaol UMimwt n.*c«-iic iy|if*<uf vuKiiumut 
tlihi dmal^hn —d h— arggiiUttun MumL^iLMiUy clumao 
that It nuqr himhI Ibr oprratm^ i^liM-cric crcni-mton for 

1i|CllIili4{ ar nnnor |iur|MMt>f>. If w :i! t) > u«mI for cipnri 



Mlltl tJl.T ST, 

i> him! lt.-» y, 



Mlli-finl 



Alt JUpta«i mlJ>4:iv, 
lltl** ffir truvcl bntiA-. 

4lin'il»ml, KjiVB Ttl«? Kll^;Ml^*t■rllJ^; >*-"• 'i'liin ik (li^- 
KiiilKchir-^ii K«il«ay. oucitjt-'. ljti;.' L;iij>l**vk an»i Mctaii, 
wbii'li may b« built by Austnii 'i'iw lnii;;^>*iit tuuikcl, 
tliul b4>(w«HMi Trafui atiil the Z<-i>r(i \'al[> y, wauKl bo 
but 4 Tki uiiU^ lont;. lu miniiarri) u ^ih t i.i' U niilon of tb** 
St. liiitliiin) t inii.'l. Till- lii-i' w.iul*! t'litln-ly iivi.i-.l 
KwlJAfi Ttu I, 'I'll.- r-Mir- r^-.tiu M-in.rli '.ii.-iilil 'iucvh by 
F«Tii. J^itul*')-*., Ht'»«i-i*i^'ii, 'l>,'tr M. HiirtiilLi, atitl of 
CVimit tt» Miljtn ami H^uitu 

to l\w Mii;livvl IttH'Mf lKi*>|ii'al. of tbiit rity, an «'t*«»*lrir 
wubulttiiif, My* Tbt* KlvcTriral WurM. Tlit* Vfliirl^*, 
whftcli wan wtMruct*^ by dir' fjewbtr hUiuiiMUfitt rom* 
iiany, of (*hH.'tur<>. weiulw LUilO pouudit. mhJ it vmu at- 
tain a iiiitiiiiiuui s'ptml uf 10 mllm an tiuur. Tii« body 
of tb(! vf biclt.* U put on a Mfiamtv tmt uf tiirintfi^ wbicli 
railaeiM thi^ )ar iukI jnltin^ to n lainimuui. Tniv i« aaid 
iolivtlw tint autuiiK^liik' itmbuUDOB arrr aoflfeatnirtatl, 
•od aa (*litoerjn vi>hipt*>v .>t7vr iwMHiHnF advantafpM for 
thi«claiM4>f «**rvirto. in-dMiih: uriihulanrpM of thi* kiml 
Will b«>"i:i-' .'vrfii-Mriy n-.'.l 

hat ii.loplf^l yrlluw for " ca 1 1 :i -n " iii ^ij^^lItl in li uIm.m. 
Tin-: lii'tiK* •vi;^iiiU »bijw a r-tj .iifiil fcr 
(jrrftn ii^'hi Utr " elrar," ami the ihs timl •« i;::ti.-iIn 
yB>Uuw ti|Cbt for ■"ojiution aii<l i\ u*?t'< 
"dpar.** Tilt' nnitx of tbi* lii^titii': jti^'uiu^ 
ypjiow. with n tilju-k >.trip«'- Fi rm- r.v w 
<•ril.li Ii.r ■ rl. ' .in.l -r.-m lii.- f' 
Tttr mi." Ill > £i ir t I.I- r Kill ' riLi'f.tl>|.i l< 

at Whitttniiuh Jijuciion, .M.^> , l .ht 
«njrln4w>r ii(lKt<Kik a wbltt- lu.-lr. ilivpiMN.'il 
(CHt4' for (liM Kaf^^ty iiMltcJii ••ii uf .i « jru^i, >.riiiv.-n n ut 

nlay^t ill rli. iLuu' i i»i-u»oij Uiit th** IlKbt of ilif liin- 
Ifni had i-ul In 'It** liiiiiuni r*'i»«"rt tti the Miv*n)i- 
ebiuelt* rullfutad niBunii^MtotiifrM, rtM'furly publl>'ht*t], 
II !■ reawaiMfHled that ibi^ uov ui uhitt^ fur a luifuty 
•Ignal be diMOUtittUtsL 

A rac«at imtirof tba llraziliitrt Hullfttn erjuliuu* a<i 
acwoiiut of UuB Ypaimiil Intn Wnrku in the Htate of 
Sno Taulo. tlnull, HVhiahdaic fmui l^, In which yi^ar 
iwoCalainti {artgvm wuro rreetcd by Alfonxo Sardiiiha. 
Willfewax raiTi4*il on rckrulurly iiutll liGlD, wlinn ttin 'mi 
* ' I vjiA Aikaiiiloh^l boeauw of tli« d«ath %4 
_„ In mua ii^'w ramacv «a» bnlll wllh iMiUkera 
OVtaiHl a trip haninwr. la A thpct ttlMthfad- 
wft» abandon^ Mid tiM pIftM IliWHl A 

IL la a blai>t funuMi. wttb band toa- 

•rj to rurutoh tlie btanU waa araelad. Tfciiii gave 
IM> raaalla. lu IMt iba cuveruuieDt look chanre, and 
ooatrMHod %rUb OBrUin swvdai to arret ■tllekbolen ninJ 
loako bar Iron. FboroftlMMfuniaoBa went rmlMl and 
piU Id opaimtfaMi in bnl lb* orv pror«d ao mtrinc- 
toqr tiMt tba yiald was oaly I ton ni iron for 41 too* of 
clWiVulliL Tna Swvdaa wam dfamfaaad and Ua*t fur- 
WWM awtid witb propar bla«t anpllane««« Mid tha 
■ jwl aBi DOW ampbtsrad wwm icradimlly d«Ttt|op«d. Vig 
«Bd bar Iron «ria oMda at Iba work*, but the quality 
of both fa tafaHor.owfnfr loth* poor quality of tlwore; 
Th« Hrazlllan t^xrern rn(>cit is t«f7«rli>K ihi* works aud 
Ihtr 111 for ««le. 
QomprMMd air U now »tt lartrtOy in foumlry 
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cljippii.tr tri^* 
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Operations, ttueli for 
iapi. anil cimniiif; ttn-iu ^v ]u>^\^^< 
aril not KurpriM*il to Uux.ru tliu: tl-i- 
DMHi forth*! bhwkritini;of iJi nil iv 
her of Thr Foumlry utr*** :llii»iriir 
tm* itM^il for thift pijr(>ofu>, l.tipml 
known. In nmially Mi)pli«>il to ilry 
by a bniKh or nwati, hiu! r«>i|iilr»^- z- 
nklll to pfi^vt-nt M-Jilintr, It li.-%>. r.i u- \:*.u\ mt rf ii>»'44l»r«l- 
ly. lirl.' --ill iiM-i-i ti t fi iri I is VI <»i itiir thick *riion>;b. In 
tbir iiHttil-UM-'- jii li^ni.-ni. itnv-,'' ihf raud [mrl retwl- 
ily in-iii Mir ':*}iiitTit:. atnl It'.wf a pMiil. ••iniM>ni wur- 
tn'r : ^lul I h*- [ir-uvifr tin? body uf luffnl in r.-nijii-t 
wi:h till' i:iMn|.l. fUt- (hii'k*'r uiuiilly <ti"* ilu- r-siitinic 
rr-puri' Ic lit-. Hill by HjI-i fiir pri**;*iirt' Jip|i,\riiti:ft the 
blii<.-k in;: i> " ' 
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■ Hub, ami, tv ibtf oNAtlutc ^urv U* be iiiuri; unifonu, 
wa biiliavo Cham fa aeaio noontmgf In ttaa amowil oC 



Dr. Fri9dlaa<l*r, of \Vj«*»liaden, r<*i-'iiiii;i''i ^c^wvun- 
:-iLi to ri'licvf* Oir piiiii «nd irritiiM.ni .^-i ! ti. r-iUiw the 
svvciliiii; raufi'il by thf*bilMt o( it -it'- 'I' i'- iif>niti*'tf 
eli-rtnxli' U |f1Jl•e^l fiver thr htini;. — MtHlicai Itecord. 

It may not bi* K^kerally known lliat iV>f. racinotti, 
till' uivrnfor uf thi? luotlHMl aruiaturr. in livini;, 
and iH by no ui«an« Ma oid iDMi. AocordiugtoTlic Lai»- 
don KfaotridlWk ba fa prolOMor of phy*ic«at Pino, but 
fa not devotliMe nacli attentioB toricctriiMil nubjKta. 
Hfa raukoin dSFttUDO «( IM wm axbaUtad M Um i«- 
ooui ajtblbttiM nt Tukwand baiMaa tfato tbcrawm 
iibowu diiika and dnm arniatma wlifaih aatodato llioaa 

of SieiQMi*. 

The chief of thft KUvtriojil Hnrrau of J'bilA.h Ij.hui, 
I'll. Ihwiil Walki^r. in hi» annual n>iMirt Mtait^i ituit.-tt 
tli« rUtnv of Ih4i yitar liiC^S thorc) wiTpT.OUoh'rtrlc Iniiipd 
ici that city iiinintaini^l at public t'i|k^n>>t*~aii In- 
pn-a)«if of tw(«!ity-f lnht uvt«r l^^^•7, Aoror^llntc to the 
rt-iiiru» :i:iiiif '>> rh*- It tt'^criipb. rlw^ttic lljfhl. t*'lepliorif* 
Eii.ii ^l^l■t'l r:iiJ»* ;t) t-i -i a piius(^, ll-vrv wterr ill urerhfad 
»cTvic«uti the LiiKhway* uf tlic city, cxcluiiivfi of IboM* 
alout; raitrxiad trackii, 5i,7A!i |mj1l<!i and 10,100 niJIeii of 
win-- 

Tka auiabM of towot in tierntany with efadrio cur 
Udm ii> rv^iHjrltM as ta, and in tt raora tlnllar enter- 
priaas ar« itnjjeot«d or ondtr eoMtraittian. The total 
capacity of dyoMnoa and aeruiualatom driTin^ the m 
\inm fa nStlSt kikkwatla. Thf areraicit kilowatt* ri' 
qnimd forooa kikMuelerof trark (rantfiiic from MH in 
kitowatta par Ukuueter) fa fouiMi i*i W$U7, whll« 
tba aromgo iranbar of kiluwatto mialred |H>r car 
franfflnic fro^D t'9 to 4< kilowattM pvr car. lu'oor^lhiic to 
^»fHrc«HMlitliin*i in 14 2. — Klrrrlrotf'f'hiJiwIn* Zeil'schrifi. 

Ocimul BL^hmnana w t.i«- (mru MaviMn'*-, (icrtuaiiy, 
I'Vliruiiry li I. phuin- (.i rvtri* of thi* 

i^i.Uitry iv p-iltitr iti-MlMt mn <'oijrni' h-j iiuiii 
iLu'f'l t'V the I i.-piirtn:''iil fi-r l'.i»-r« ^.inl Trl. irrn; Im. 
I'iui ral<>M arc e^trtiiiij v \'-r\ I i-a, rh.i rlitf^:!' J->rn ii.ral 
It'Ii'phoni* bt'inc ^^t- 't-i iMT iiii:niii., mrlu.liiiL' tin- r4'iiinl 
of till- iiiJ'tnmH'ut. 'V'cu- »'T\ |;i_i» f\ »-r. 1- :ii. U in;,' ill 
»»iit4'rpri»^. 1 appii^i on tVbruary ao to have a t«l«- 
phniir pUcf^d in my riKidiMii'e. ai>d waa toUl lliai CIm 
I'otiiiHctlon coiuld nnt |MWKibly be luade tjc-fortr Blayof 
June, an tlit-y did not Klrmg wires in winti^r. 

Tfae poMiUUty of t>lH*trical rotnbhuitjon loeka for 
ca»h drawen»um:l shuihir riH.vp1jirt«» do^ Uo4 seem to 
\mvv iHfn rt'uU2«il to it» fullt* eittnnt. It rvqulreebut 
U\tW in4;fnutly to arrange four or flvt* punh buttonn in 
niifh a way that only oueooiublimtiuu will c1um> the cir- 
cuit of an uuloekiug uuiirniK aikd any other will riiiK an 
nUriu. Ttw* alarm ctiiild he plB4*ed at any tN>nvrni4int 
{Mhliit. and at other point* rould tw plaris.1 cutout 
ht*;trht*»», which, whpii iiiAikipulati'd. aoiild rt^nd^r tt 
iini"Mbili|t> t'Vvit for nnfi who kiii^w iIhi coiiihinatlnn to 
fHic'L'frt ill oiii'ninic It. An «'irb*niri' i*ay» a devic*? of 
this kind niicht l>e d4>vn]n[H>l and riia«te marketable. 

Dr. IL X*ewfa Joom. of Si. Hartholnnie* 's iluspital., 
in ijiiw working; out. in c<iiijpjnrti<Mi with Mi-B^rw. Arnold 
A S -i.'-, 'h*' ilctaiU of an tdrcti irally hc-aicd openit- 
ink' tatiU' m whi<Tb Hicande»c«tnt lajn[M lupply th*> iH^at. 
The hotly of thi> table han the forni of an air cbaiabMT 
of metal, wtilch iimv Im> dirtdwd lolo atpormla aaetloM 
forcotivenleiwcp s.x or eipbt It oandlo power lunpa 
ini'lo>^l In tbiHrhainVMT will rapMly raiw an npt^rtit- 
Inirlnhlelo the rer|Ulre«l teiuperatur«v anil h tlf tlint 
number will then inMinruln the t^iniierature »( n pro- 
|ier Irrel wbeu the re^t have tjt^n »wjtolied olt. WberO* 
ever efacirie ligbt eircullH exi^t. this ml* Of wnmlnf 
an nperntii^c table. say« l>r. .louea. WOttId pMOaut da> 
ciilm! adranta^w- — The Klevlneiau. 

A pliui I-, now wild to \m' und*T enri.x-.iliTutiiBi liy iIh-^ 
HnfiMh ^;iiM'Trnnei»t for the liirhtitk^ uf th.- r"yriu;ii.U 
liy (■liM'iri' iiy, jiin1 rlif tiifttiillatlon «»f nn #'lri"i u- jkiia. r 
tr.An^^iiii'Hii'ii pjiii*. •>' S*i,nO(l tiortie pow^r, Th- pUm 
iuvolvew til'.' < rv -tmii uf « ft-iwrr-kf>Mi4THi ui^,' plant at 
the Aivounu l a I- * i, il;f K:\t r > if , atiil il« trajkn- 
llliwiotl oveTA i[i-;nm'»- nf [f in: fK, [hnHnjli H;fcollou- 
^rttwitis' t3i*lri.'iH, v« h'-r--. iC i« ll.i-rji^hi, Un- prnvj-ion 

of Chl*ll|l pi 'WtT fri iTJI I fi-ilin'r" -A j]^ ptTTLlI t lir I HI i Id 

in|{ ni cuttnii f.M'tiiri-'*. I'lirt i-f Iln: ^vhrnu* c iii(<-ni 
plat** Jii«- li»fiitinn, (rmji tlji^ ->,iir(T, nf tlic iiitcri^-r 
oorritlor* of th^ l*yrami t* and :iIm> the oi>iTAt:i'ii iif 

Iuiiupiitt! iiiai'hinery for irrinn'jtm' iivrir*r nrx-n* at di^t rt 
an<l^ alontf the Nifa. Kt is al»o ^talt d ituu m\ Auierl 
can cuuiitany iit> Ilkal^tO loealve the ooiitrart for ihitt 
work. 

In aa artiele In a reeeot number of Tba Engl ueerini; 
UagaxiuoMi **liMlattrhd Pfo n r <M In Ohioa.'^by J. a. 
FiMron and B. V, Alfao. Ibcae fntefeeUnft ■tateuw.'uta 
are nudr : Tbe iHtKrapl* in the only instilutioa ol 
modem adenoa which baa obtalnvd any aotwldafllfala 



i<Ni ainr aoi 
luaetadTby ' 



foothold In China, PeklnK i* eoni . 
TloDUln and with Hanchuriao polnta u> to tba 
~ " ' ■ ' 'i oootiw 



Rnatiao frontfar, wbapco eoonaotion fa aootfeMd by 
EiimImi Blberten llnca to Biuopib T3m Mkpttol fa Afao 




ralba oT lha tofamph In 

tba war with jft wtt ae . and It faaa faag ilMa Baen ad- 
niittad to hnva haiiwiia ladbpananUa. Tba tal«RTmph» 
how4*rf*r. fawidarlnmrialaanlMl. and Chenr fa pmb- 
ahlv httl« upBMffiww i H y tor II* attaiuinn as a private 
eitterprlii^ UhlaeM «ri«bl|r bains not alphabetic, 
but Myllabtc and there belnR an many rhnrai rcr* .i> 
there anr* wonSs In uw, tbe teh^craphfc ii i x-.*k''^ i*'^- 
Hent in u niiuit>er dptier. V**r tranwrlbnti^ tuvt^a''^ 
rweiTetl. a doub4e-eode<.l tyiK* I" in'e*! ; on one end in 
the ehararter. afkd ou the other tlie corret<t»'.HidinK 
number When a niewuce i» receivedf it lt» iwl up by 
thf iiiuutKTs, fttji-l then prmltHi fn'tii iUf revrme. or 
ch.jriicr.T t'liiJ. 

A cow :l, l i 'if 11*. fnliicKK l^aj* tKn-n fii'ii d for t hi- 1 li*r- 
■Ir ,\ 'rt i.iniin hllV^:^' r.i i'il a I'l-nipii- 
.f .iinti .i-hii-h w-:t* ilirllrul- iiH'.in.iii. 

!.--i.h.i) In T.-^-Tt til tt:r Ki.,'liI^.'i'U T'lVv 
i!il:i>li f.i ri.- r> ni.iv.'il. 
<-r -l*-.Ti 1,-i-v nn rhi- 
.-.1 !■> I.'U i-liM I.., The 
■il*:' Ik ;i- . -■ 1 ti I l-U't**d to 
'li'- iippiini'UN by •.tifi.-iii; w.rfr, i*hii,li M-ii-'.if-elulIy 
uiwraied il, aiHl cfkuuleU th« pbynieiau by tbe uaual 
olMarvattona to Joonto tha fknotovvb mmI to a«ft tba llwb 
9ttl»My» ^ .. 



r 1 11' III 1 ill If 
i;i:.mI frr»i- 

'II.- pt:;iMi 

Til.' j-ni ;. ut n. i' Ilmul: \u u 1lt rii 
iui'l til. r.' , iir li..,ri j .■ii:> ...iir.-i 
-|M.r_ iin . "I'l 'rh- - .ili « i- .-niiiMM" 
riirn-ijf friHii III" ha^I'-ry ;n 



SKLECTED F0BMI:L.«. 
FiiTon {or CKgm.— Kur llavora. tbe loDumloj; an 
ih>w iiMwt i^naiwly «iutilii>jr<*l: 

VhuiIIa..... .k.**....* ««.•..••.*•. 4 

Tuukk..... • 4 " 

Alwhol,. •fl.aaMMi 

Water 4 " " 

Hake A Uu«(iir«. 
< 'lurnri 1 la It dlaeilin, 

V..l.T;llti 4 " 

NVaiUT 4" " 

Uakv a tiDeton, 
CnMf-UtUA •■.••«.•• ■>■■ *• . 
4 Irru • fe • • ■ ■ ■ M> ***••■■* V 

Ett*t1UDPMW-.«.*.« ..**■ 4 

Aii-Dhai. •>.< 

WnC^r.a....* «.....«•..*«.•■••■••( 4 '* ** 

Makr • tlMMNk 
ToiikA..... ■ • 4 dracliH^ 

i)rru..« •■■..■■.■•■•*.. 4 ** 

VaWripB..*. *••*•••••■■ ■*•«■ ra 4 

Alrabol Bfl.«iB(«t, 

WAT«*r ....... ■.»•••■• a* 4** " 

Uitk* n tii<i-:urr. 

ilHVMUi it;«iu» 1 tfoy onacK. 

Orrln 

Toiikn ... — 4 

Alwhul 8n. ■ 

Wal« 4 '■ 

Ilnkp a tinetura. 

T'l uw tbiwUnalarHi,dilat*tb«iii with a itiliii>Kc< 
I |iart .if inrt«raM|S|M>liaf •leobol, u>tn« II iMtfi>o( 
I I.I' 'liM<<at to f parta of III* ttnclur*. lii* Ikiuid k 
upirlied fu. ft 'pray, ilntt onnw uf lli4* tiuoturv ttlioaU 
ftuffiee (ur livv ikmihiU o( tobivceu It-uve?. 

Blua PrisU.— Frm>|iruMlat«. or t>lii<> prititlni: p«|>fr 
which 1. iiiurh iimhI fur archittfctiiral aixt iiie<*hHLir?il 
ilraw Illicit, hjui ttii> UDfortuiiate habit of nut kt^n'iii;: 
we)l, but tb* (oltowuig will kn!|> luiMh better Uiaii tin 
oddlinqr tiMMntal mlm: 

QVBBnUB..«a •••• SS^AMMMfc 

AmmMMttnkttt tow I 

Twtaito Mid t " 

DMilkd water M r a 

I)Um>Iv.^ 'h'" 1-1^ hy !%t:(ta^l*>n or trlf nratii-in Iti tt 
IriurCar, JII-i1 l\o'u tr,-;i-'rT W « hoTtl.' II*, .Vj to ill r r 
c«|Miclt^', uhd i>^l<l il^. aluuiouLK 4 C-V.. 4UiU »hali« mil. 
Tlit'ii :t'l'l iIk' following aolaUaii: 

I>ijl.!u-iniil fi>rri«rMM«. 

UUliUirU water 10 c. c. 

•ndiliakelbe loiiturv wHl iind allow to .tand fori 
qiuurt«r at an bour. Tbia •oliitloii, whU-li miui Iw 
kvnt In Iba dark. aliouliJ Iw apiilM to the paptr witb 
a Mtft broad bnub by artinHnI ItKlit Hiiil lh«n dlM !■ 
tliedark. ItianpoMHl undrr a uvtntiTe lDtlw««4t 
nary war till tha haU-taan iitiuw a dark Tl«l«t «eiir, 
aud It » tlMHi ptaanl faee downward ou wal«r iir 
about tin M«a«d« and mnovBd, and eipaaed to tlx itr 
for a diort time, tiiorcHiitblf waabed in wairr, and Um 
iiBDMfiinl In a batli at 

bn da Jawlle We,*. 

Walar.... I«0 - 

tin It tana • daep blBa.-PlMniMMitlwl Km. 

AlMllnnala Bran. — Titf rftv^^m that fuuriiiiTv «'t]i^ 
llMifla t WM> ill jiii'tiiii; .ljuiiiiiiulu ill Ibeir br«M II. 
aeeorJIne to Tb' AlinniiiMi.i Wi>rld, dnr ut Um-It 
tiii^- t.Mi li^^k'.' n tjiji.iinty of tl.i' inrtal ii.t" it. Oiir 
in .:ji.Mii|i<.rur> «r.ili ». t juit ii j.i.-i'f ii* ln>: iv- a |M-n i:i % 

of liril-.H CillI.^itnriL' iil^ itt imi l«,.|UMlr> lit lUTli! will 

jirrivc twMi'-IU'.iil ti' tl;f hiiiliir.- Fr*>lil t Imi rt[MTiflu>' 
of fMnLtlrrf it wr.iiM (•• rill rt-- If .Hluiiiiliuiti wrrp A hfiir 
(It til liriu»fc .^ii.i tiri'ii^f .\: «fi.^ mr... Thi^ foarv.lfr? 
who .1 > not K.-t Ki"-! rr-i.'.lH fr. 1,1 i. iiiiiiiii.ni lor tlicir 
tirjt.'-. iif»- lh<^i' WHO do not know 1h>'a lo u-.< tti* in.*tiJ 
III Kii> •■tit tin- 'lUAlititv (.f nliiijiiTuii:! I'lit Mtto thf 
hnv.-. -Iiiiiilil III- v.TV tiilnu'..', utiU-^tfl ti t' lirii.- fm.niipr 
tlio|-"Mii;lllv lili'tfrfctAlolt. Jillltllillillii llli'i it.^ :i.li:i>, (U>i 
till* . IT'H't it h :i> oil otlilT Ill'tJlU. TIk' f "Tit Vfiv) luUlCIW* 

ilU'-i' nlitiiiiiiijiu ili'o llfi tirii-.>. 11. Ill till- fnrluofahiBl^ 
if'.\i jiiiL'. till' -tuii lnnl lul^t.irt'- for u'lijoh il It ptt 

ci'iit. iLiutuitiutii mid *>i ptirwnt. ol line. 
Psllihlsg Powdar. — 

i. K'lUviiHtolM I uonor- 

Ma<rite«iiiiu twtwnito. MMr * 

l>|ju(i(ihac« sf haaor iw a Ui illrtad 

ailioa .*■*••..••• I [kigikI. 

It Boaica. ••.*•. ^ ouofv 

MagiMrinm carbunalv, I|M«)P H 

Pnwipitatcd chalk I poiiii<i 

Trmiratc thr ruiigie with S uuncM u* th» rliaJk Im 
Ilvv iiiinutm and grudtuilly add tlteraitof tiiclwaiWa 
Hifl >hm> tlium. 
8. Mit47iieHluti> carhouftto... . .... % MMMk 

KuuKT, 111 |iow<Ur S * 

Whiti* Ixile • ■•.■...•••.■•li ** 

Ijrjul curbuiiatv .,..■•.•..«.*.. I9tf ** 

l^rrparvd chulk 4$ ** 

Mix tin»raujrhly Tills tM.«mder may lif uMil*lflit 
lltti** WAtitr, or tiMtdf liitu a |»niirt> wjlii oli'lc iiriil uh 
u-'-l .^h .'t [ii'li^hiTiL' ' ii.uilIiJ^*." — I'lmriMnifistiC'il Kf*. 

Ri'.l, i:u.; -io. Ill JnunattniJ Po WfT of Inciin LMI^ 
M«iilU« -.\ i.Q.uii. r of N.-ni-«r Krljli-.lu-iii.'»a 

iMtil'tiii-i an nil-'i.ottnif U('i'oij:i( of an ol^afrilt •30. 
imi.l" bv Ii.'rr I- n».'i< k. Iiy « filch thi> illuliimii inj 
po-iTi-r i.f iht' Wi'l.'-biK'li iiintiil.',. i!i«y Imi n**tort^l. 'l^j* 
i.iill:i.l waa di-wribi-l In i|i.' .niflo r »t oiw of iw 
ni.^ rini,'* of ihe I'olyu-^ lii.t-i'liiT \ ..r. iri III lltrriii. '" 
Ih Will known, the umiilJLii U^vHth' in illinllilinitliS 
tiii.ii':' >.flt r tlii'V tniv(» lM»itti in UM^ l^>r »• itiii' I:tne, TllH 
liltiiltio. ry i.i.'.y tw' r.-Atorvd to n rNTtii' ii ■I'-.;''-*' ^> 
ii;L- 04H rlii' ti.iiiitU from th*- fii*>il.» whu.- tli^v uni liuni^ 
iiii;. •A hii li i-ui l» a«»liu.|ll)li-.l with Ih.'i. 1 ol > -iMlj 
or p;\;K'r tub^. Til.' -|•^e^ill«•lll of Ih^ o-ni'i;' ■i '*'*' 
lloil h.' iin l i^fn-onn^K ti-ntwl tlir llf'tiiol -i-'l 
(onii'.l ir I'fTi" livf. uijif. tu coilM^qUfliri'. rr o uiu' li'l' 
ahU'. In o-ijer t i fiu'ilitiUf tile airr\'iti|l out . ' tin' iir"- 
ee» tba (irrinau IncaDd4MeentaaalikblCoiu[»i>y »^ 
iilMniastiilMjmiMiiMrt to » wtMm MAmM 
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BTATBS OOirSIM. 

iioDiul J«>nkiij«. of 8tui 8iilvMlior, wrItM to a tmUv 
J04irii«| In New York. «* follows; 

Th*- fall III tlie prlw of cnffpe And the PpwiUt(%e 
■ptrit tliiit lt*d (o ovfrMtwkltiic thv uwrki't havi? 
bronirlii aLx>iii iht* t'*^*^*^ fluauciul (lf|»vsNiufi. The 
ileiuaiul for any clam i*t ifttotln cariiM>t be tilat«(]. m 
ile|irttM#iuti irt tc^t^erul in t^lmraetvr. The I 
Imve a^tiuriL'tt in tiM* Uiittt^tl r*tiie<*» wtiirH buy ami dts- 
cxMinl their own k>ill>. FtxMu tiiy obMTvation. I iJo not 
btfli«v« tliat tls» |Ovi»K »f rnHlitx i:i ihr l)r»t method of 
nrouiocin^ triul«. Thi'^ iN>iii|jrtitio[i fur btminr^ii Itiu 
iM-fii vt-rj- kt'Pii, ftml Kijru|HN«ii tiuiiM'* havi* KiirriMulotJ 
111 <»htnli(iii|; iioii'*^ »hiir4* : titit the n^iilt liti» ho**!) 
thMt rti^y art* tviin|Ht|l4>il to httMiMiKi). A thor<>iit;li hiI- 
v**rttHhii; MUil f xhli'ltloh (>f ^hhIm will. Id mi y opliitoii, 
4ir4-i»iii|il|xh (ur iiiort* (huti rreiht. ll tu\i^X not Ih:* uit- 
Orr-towl llj»l tliefr** ih no fiittirf h^r*' for AuiHrn'nti tm^le. 
I lK*lifv»r that in Itiii* prwiH-rous eMihiit:L>i:- 
prrt'uiliti SjilvailiM". 

ObstaclM to Aaiwicaa Hncto Tradv la rraac*. 
ITiii1«r dal*) of Mareb SI, wl^ Ontuiil .Iack>4>u, of La 

Uiic1h<iic. *muU thtttolUnmmt 

ii tbw all 111* UolMtd siawh. th^y 
would ^. {Mk:i'h«Md to Ibb iMWt of FnutcH tn lAm 
DUiidi^rM. u MH'tu* u> tiw ft »4irloaii luUtekc oo Uie 
iwrt of oiirryrif Mitik^-rx to triiv th^HoiM auMMyoftlftrir 
««n»6 U*f all of Knku--** [>• iiiiy cmi^ Ikhiv. TbvNmltof 
tills la tltat tlM |>ni t-F4 iirv iiiiiintJLiiiMl al a very hfeh 
flgim. UMbllMM winch huvi* alvr«ys b«ack known in 
AnaorJoftM "k»w pricel " tH^II lor abuut tiM* HuiMi print 
tllOIUCnt vi|irniitvo at botiMf. Frrjm flfrnrtit racMKitljr 
own on« can boy cartaiii whetrU in Ni-w York at 
rotnH, fmr Utv dutv and tnui«|iort, aiid tl)i*ii hurathaiD 
ebMpcr tlimn tli« local il«nl«r oan imrebaMi tlmn from 
tlw acftnt «K ParltL OonfmooQlly, thtr* to |imc«teally 
nrxxnufNttltiim In lb* toarKK bvtwMii Ainartcon aiMl 
l>v(i«h chMp wh««ls. and r*w«r Aiuertou wIlMb nrv 
wdd. T>M< r<»ikdj|(<Hi>i wlitoh vbtalu bore iftioadv»r- 
iMlnie. trarvl by railway, ifXlkibliloii of goodl* «!•., arv 
■odltfarctti fton thoMlntlM United SUM tiMt ll ia 

ligb prioai. to 
■uarqae" tu 
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Ml luMMkn iiudaitaklBg, If «a 

»ooe «r fally Intmditaa oae pftrt(evl*r 



BtTMt Railways in ltexicx> City. -Und^r dat# of 
Uarrfa ^j. imt, Cofiiiul'ii(»»erAl barlow wrlt«» fpoiii 
Movieo city: 

TtH* co«D|i«ny ownlnic (be 6tre«t railways in tbl> cit> 
to aboat to Mib(»tltut» e)eetrl« |iow«r for th** aninml 
traction b»r*-tofor» «iupluyi!d. Tlicrv art* about 3n<j 
wtkw of traok In IIm diatriel wbleh liMluilr^ t|]t*cit>. 
One abort line cif 1^ loikw ia calird the " Bafir^o" lor 
Balbii) line. The rest bekmicM to tlia Cain|Hutia de 
Ff>rriMMirrilea del Dirtrlto Feditfal. 

Dutil raeetitly. niuleH hnw aonvtltulad tho traction 
power. They are Mnall, livvly, woU-fad nnfaoali^ and 
trnwl m|kidly. On tbaovtakivtaof lb« «ity thalr nranl 
icnit U a irallnp. P«r eooMMilllaation with aaborban 
towns, tho company baa mir Imv* DlxtMin wlH>^ car*< 
ArT<rlnKattkwo<it«klrtiiof Maxlooelty. ttwm cars arv 
oolipied Into traloB of live or urnrv ear% and are thaiMia 
drawn at nood speed by Aiut*rH*«ii dmuDy OBiKlneB. 
Moatof tbo cara of tbe cotupany are eettstmeted Id 
tha QnlMd aiataa, Ihoonfe at the rity wnrktihoim of 

Tha unsBmnrttyij iwila Mtrrnalfa i inivt* buiii Home 

oam. Tttoauaia aatMrbaa Aaai will pmb»bty be ra- 
fcaJned and tued ehiafly for IMsht, Tba laaiiaMuimt 
la American. Mr. H. P. Bmdtard H ItcHdaaC 91ke 
onndnetors and drlvsffi arv Hcxleans. 

The fnukehi»ss granted are aboat the mute as In 
other oltl««^ The ea|slUliiatNm to •iQ.eOQ.OOO. Tha 
Birvwt car farwfi vary acvmnlltiK to distance. In tiis city 
proper they arv 5 and C oetiu. Hoiiw of the subiirbao 
fanw arv wt hijeh b» 90 wncs. 

Tlwftwtric (Miw^-r will t(eobtalne«l froiu coal. Th»»r« 
will »je i>i> o'Mriii-. r i.-ti with thtr t-lt^trk littUt pU%fit4 now 
111 o|>«*ratiuii- 

Aiutraliaa Batter TradSt— Under date of Cape Town, 
F.'lirunrv '^^. 1NU9. i'onsal*Uaaenl BtowB sabaiifai the 
foliowliiw; stAti>.ii<-» rflatlirela tlw fantlor lladeof Ans- 

trr^ll;*. iKiii South Afnpii: 

T))t> lnr^'i'«.t oiriiiLicniiionc of h[itt««r in ona tsmw-I 
i7Ti(l r-MM-i which »'V»*r h»ft Anhtrali* r«>c»>urly sailsd in thi» 
" Ait-tral " fur Hiitcltirtd- Th»- ' Indlii" JHnl atj^ion hrMtJil 
4^ lon». 9*t that iii otit" wwk M»'UMturo.^ h]i> »>*7ii»*d t|u» 
credit of M!Uillit*j unt iht? Urj^-^r t.hiiMii»*rit of fr*'*U bMl- 
torwblc4i ever left any i">rr r< rf» >vorl<l. Iitfliidlim n 
MBall aouiiRaaiHit for > <>. n,** -h.;>Mifnc votu 

prtoad 14,000 boars of liu: r v a.u fiiwriiuenl, WM> 
deaiB anp were ioeludiHl aiuuug llw produce for tiii* 
pofth The «mln» of the batter and sonio MLOOO rmb 
adtsoD board for Bn«land was •078,443.80. I call at 
teiltbMl to tbto for the rsaaon tlmt my effortii to hi 



does tba prndaeem of the Uniipxi .S;utt'i( to Mnp butter 
baa Biet wftb bat Jit4U> nm-ova*. oithoutch, em uiftntionit) 
in a rt^nt rv>|iorr. tKiti<i*r Itaii arrlv^^t tu S<iiirh Afrlr-A 
rro«n ihf (trilt*'il Stnt^A iiM>U*r Australian iiiarkA Thi' 
total ituiMitt of biitt«r tutu 8ou(h Africa (with chi« hx 
osptteo oC Portmcuese territory) for vm was OkTUiOiT 
paoadi^asaliiit O^WI^IOS pMMt iar lOif s itoowlnt a 



Th» Marked cf Minila. Mr Osi iir S WilllAinn. th« 

I'l-.t.-l >r ii.-N I- u^iil fnuiL ?il,triiiii, ^•nti'n thut, In 
r>-*piiit>**' tti hii 111! rill IS i:i ;iiif:i-v (riMLi rhit»^l St«tfH 
in.*ti«fjirtiir,-r- ti.t.s lnn] li f. pr. ^. n: it n h Jlrto i.f im 
(H.irt»'r* pr» [i^ir.t .i >.r-ttrtMt itt uinl I(irtii»li >uni(i^* ttf th" 
im«-t lit .1.' iM sht- I'iitliii-pHK'". uml IhlH <lf- 

liiik-il rf|.MrI -s-i-u;;^!. - HniuH piti:*'., of "tin* ittlvsn<N> 
»h»^t- Miiiiil.A i- ;v ^»oi>hiitiiHr nf II hirir*' <|uiLiitiIy of 
liiricy coSTwu ^I'Tn l.— , .ijh! th** tuw ipmlltv of wliil** 
:>h]rt iii;r« »'Mi: h w.-r-- f 'r u-T.-. :ni|" rt'*<l f'rmu Spiiin 
itlitflil T»«U iiii'lfTfc'' ► irlKUiu''" iu f.iviir -if Ix'ttiT iiiiitc 
ri.»l riit'l lltii-.|i. Tli-Tr- \-* n.it iir:il y n-i^ luufh iiw for 
>riw>l-iis, liiit ill. TIM' n I'- rliiiij ■! '!;it:|>tioii of tliinii4il 
wiMil jiiii] Iji-.ivv wii..| lii^'lir ivi .( -I.'iis, t ri>u)i»'niii;« fti*., 
>«nn«' |ji;hl M;ti k --Irli mcl *-i':ir|. t woolen hhinkct* tir*- 
rfji'lliy ftl.l Itj vv M 1 :l>. In Mik jc""!*-. I'liU'k 

i_i> th*'*f:tviif it«- ."-.iMr Ti rr-f Ih ;i. iikiirkft fur ri>rt.-iiit 
litif^ of liifhr iinil iif;tvy hiif-u. Mnnllii l» n li^rirc coti- 
iiuit)»*r of kfro^nne. umi thx KiiH^iuti nrti<-lr i->iiiifMfift« 
with X\if Am*'rie-iin. \V«'II hiioun iriuli-nmrkMftrr worth 



ir<K- rf'iTiitinM'!- 
hoii-.- wh.. fi:rt] 

Thi» iin*;it -f I ti 



r.->.iliv i,( tjhi't; 
f.--.ihi..! :ri h-iii.. 



J'r 



•h" rnriidtin^loti 
III 1 isiporlarifr-, 

rn -.illijrctr^l to 
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iilly coir»*ri'iJ witit (jhUihi;?.* !! i 
In- luiliitot <ni 4'iirti sht'i't. <i 
111 p:ieklttu. a*- a roitBl-U'ruhU- 
forU'MJ*!- '■t.^ilt'-'! by «.«<u 
0U«t»IIUl{'1 i-li nr.- Iiri -A 
•ttthilu' '-I. .-A ILI.-I.ll, ri.- 

Thf t*\["t-r- Ikis,' al-i' l.'c.-ii LT-iil.T Miati Ih- iin^ 
aii«:. in^Tffi ire. i iic I'-iJ'l-'i.r y > i*vi'i-uiit;c »« n-. [. i ri-M 
llij .uiLy. nii'i iiji iiii'V bi--:'iiuu- MMri'tT ui-i I -.tr.'i r. 1 : 
thr .SpaiJ«>li Kuwriiiui-lit ii.»;liti'«l rall:[ inin- ■l-iLiirs u, 
Spain. TiM-y containwl ftlwmt l**h |wr t-< ni l."«s -j-vi r 
than iImi Miixir-an tlolhir*. nuti tlti> piit^M' li.ol to tiiki> 
th<>n) At thi'ir vjihw. It in hpllcv.-ij! thiir iu»<Mf li|{ht 
*loUur>* urc j-nil m rh- .■..uniry. h-.if ijolbirs or 

twenty r^ni i.t.-r-.'H u!ii-'li I tn- p .'ru tm-nt luiutad 
never cuulf to tliv full VHlut> of MeXtcuu currvncy. 

Bow to Develop Trade with Cbiaa.— In replyto In- 
<p)irl«» froiD a Cnlooiro o(i>rrf*.|HtfMk'itt. Consul Wllou 



writes from Haolwk Jaaaarv im9 : 

la luy opInJoB. tba ttaw i» rtpe f>jr ttt« United Htalea 
to develop trade with Cblua. ( )t he r nation* are send- 
in ir travdlers all over this euiplrv to lenro wbat are Ilia 
prixluotionH and uerd» of ih** variouit provlafiSS^ and 
bow beat to aceure their tthari? of trade. 

I think tli« eatabUahmeut iu four or five of the Ipad 
big eoiuHMtrcial citie* of China of rxpoaitiuna In rbar((o 
of erperienoed (HuiiirK* mvtt who know the waytt aim] 
Uit^UAtCi* of thr countrj' u tlici ktMt plan yi-l o"tTfr«'il, 
Thirty vi'ara Afgn thi-n* wt-r** a larjce niiriitj«»r of hin'h 
mm. rilIx»*^itM of ch« ITnlUM) Stat^t>. *>nirn4r**d in bii«>lii4*Mi 
In China, but t-»day fhny nr* ffw, Thi^ Kn^f)i-h. Rii-- 
siaoH, itffinahH. JupHii*-)**'. utiil FrHiicli eoiuluct tln-ir 
tfuJtr h'-TM to a trrt-al •■ilt^tit tbmuiu'h ui^'ti who |M>wt"v« 
thenl-Mive rMpi r.Tiiffit- Th- r- ar^ hon' « iHriw imiu- 
ber of Aui^rlcfli - ^l•-lr|;.L: I'l inii, r.-pr+'^nltnK' varUmt 
tr.vl<f oqEpkiiitutiuns ia Ih*- I Eiih-d ti.lati'««. Til***** repre- 
M'ntutivMt visit the mini^tttm and oonnuls anil rfqirt rtt 
tlifiu to t^l dati'w for iritc-r^iewH with Iht* THtini;ii ^ -'i 
tiK'ti at IVkiiL, till* vifiToyK. and other biffh officials tti 
the variouH pruvin<'L'!< of tin* rinpiri!. Th<>ir pUiu am 
»imil«r, th<*y Jirv all Imm th*- llnitetl StAlrn, uiui ihry 
riNjHfjtt ?hf TMinirli Yaun'-n to inhtrtH-t th*t vir-»'roy* to 
t:.'»i!i.T ..■ii;j.-iis, ti. i.M- >.'ht r.> til.- ;»>,....-:[i,riiiim th4'y 

[-.■[■rrsf lit ^ ll i-ii'-ltvi , t-Ji.-li r-ij|ii|;ilK>|i.li .ItfiirtlWi tU*» 
ultlri.v- lix' l.-aK'-i"' i- i-Mhi|".-^0 ..f rl..- .-i-.i.-T p^'""'- 

M»-I,r ^rui \*.'iOtt'.y rMn.l:|.T-.-i.*. Ni^mi . .f :-.,..r.Iry. T I ^ • 

i-(.iih.-iii-.Mir'' 1' 'li.x' t,'i*' I ■■iii.i--.' i.iIIc iiIn. iiy :;:iNihir ••> 
iij u-Hi -v\n \ ii'ii^* l.Ti-'Uiriil. lo thfir uui Mf. ^w- rofifut^L'il 
TIk-v iiA^-:' not th*^ tiintror inctiiial iuti to aftf^int nil. 
nil' I, w hilt- ' li-r-y will (»Tuuii[»f to do many ihiiifcn to h<*l[i 
(!n' ■'litf-ri'riMi'. Ui- v ^'iv»* little- or no at*cni:i^»; to thi-» 



it 



:h.- fiiit-d State* 



(.■li>.ti till-- sutiiv jiMrptf - ■iii-iiifj tHjitt' I 
th.'V c.rjlil iiiul wonUl ac*)oiii])l 
►.liir-, It'ii-iJi."-. ih not ib>ni* In t.'n' 
I't-iii-H iL- ir 'A.>h tiiifiv VKStm aifvi. w 111 

In It;.' tiiirrlv t.t f i .r-.'-! ^- 1 , .■ |>. 
IJhnt.'N.' (l.TlV h^r^ ..iur.-il.-il I 

ducting ruuitutfTusal euterprisea, aud to a tcvat dfieree 
bttvawMStadtbeiradafMMitbe roraUrnen and onrry 

ter- - 



If '.l l..- iii.-4iih.-r in 
11 1. it vrii,- V iM luilly 
iii^: tli.->H y^an., the 
th" t,-i.-tiiiifr of t'oi(- 



UadardaOeof 1 

omwlD^bam, aajra 

Mr. Rttdiie, the prssi 
bis speech nt the dinner bi lAndan of the 



_ of ODOHMNaiaOtoaat] 

S8, im, Ooual Marabal Ualstcad 



eblent of the Boafd of in 
mr bi lAodon of the A ta a j d a iaJ 
ChaTubsrs of Commorae oo ICarcb IA, anoaanood Iba 

Sirpoae of establishing a commercial dopartnieat la 
reat Rrltain. He said that In wany ways governiaenis 
were movhiic In oomiDerdal matters in which, not very 
iMitf aieo. tliey never attHii«(ited to more at all. and tliat 
In tlit« y«^*tf trovemmt^nt e«ituiati*s there was asiiui of 
niyn*-*' for thf f»tablt»Iitii*iit, under the auspices of the 
Hiwrd of Tmdf. of a hew govern meiit de(>nrtmeiit. in 
wbiuh would bt* LH^illecttrd and f^tcuaed all the ttifortmi- 
tiun which now exiatjiiu the veirioiia de|M!ir(iiielit9. so 
(bat any roiuiuensial man may be able lo|Ct> tuthe ufllce 
and obtain infelllKenoe in a buainniB like way. 

" Ttiiit deiuirtiiiflut la to bf> ronducted by a eouimiltec 
vhirh wUl Ih* drawn frnni tin? India OHIce. the Korei^ti 
OlUe*), anil tho Colonia] (^Iflk-M!, and wiU have added to 
it mrtaiii i'oiiimrrf!inl nirn. In addition to that, there 
will another niiiu of i^^.uOO {4cO,7'.l;h ui>o>n the Foreif^n 
iknicf 4*htltnat« for nk^talnini;. by mean:* of i>iM-eially ai^- 
ti«>iiile*l |»er*«Mi* special coiiniien*lat intrllnr*tn«T abroad. 
SVe al9>> iiitri <l to pulih^b the Hitard of Trade Jour- 
nal wefklv iti-Tt'inl of monthly." 

Mr ll.i -lisvl al-._i send* the follow Inir rlippfu;: from 
l^'ln^tr:r.'« ajni Ifui in iln ciiri,.:! '.f Miirrli :7 : 

■■ \Vt_Miri' rcjck'ni (■.) M't- thftt at I.vit a ref-irm, wtii>-t* 
pri'is>ini; iic. ty w<* Ijiivi* rf[)r :it)-dlv iirjjvil in hr-fe 
tHi|ii:ii.n>, may i-*- rfj,'iirdfd a* ii fait jk^ i iiii'h. \V r nzu 
now niulinritiinv.-ly jnfijriiii--.l tlmt ttu- jir'-'panit ion iirii.t 
pnbJk-iitiMii nr till- cLiiviiliir r- jH-rt-v a-;ll pv-.?. .'mtii tin? 
OUIitr^i|«if III*' l-...-.-.i;ii Ut!l,-,' ti. .* V .T.-utt-.l .]•■ 

partiii«iit <pI til.' U..u( I ul I'THi'.f Wf huvi- r. |M-.kti-.]ly 

WUrire*t»'>l IIiIn imil ^UfU i-lir i>.:t--i.|th :u i|.-t:ill ?ur ttLt' 

deairabili') > f ih.. cIumc- 'rh.- ^''^''^fi-'^'"' *'•»-'' 



denlly Iht- aii' ti 
aikd [terlLafiH i 
ezamph* wl lhl^ 
iitK thi« Hi the f.i 

<**>ijnM*Tfd witli 1 

f.|.>ll,pl.: 



TmII.' 



.1.' 



i:i|ir^>\ 
■i.-utit r 



rt'H — 

f Ituil iM' |Ni>,.||,|. — tt,t. 
l/iiK^-d Slat.-- Afrt^pt- 
1. t ;i "r-',' .ir..- ■ till- ..ir I »^ i . n -iif-t di-nii luiia 
ijhijliir r. Jll■^t^ what-ii « t- wuul'l .Irfire 
They xh.iuld be Iw-ueil fr.v to thi- rhk-f 
* iV!»"N of tJU' (ft-neral and teehniiral pr*^N. \V<- ari-. of 
courw. far fnmt »«tti.'s:»-*!li!ir tl*at flimi.ciAl t>:iLviil.-r.i 
tion** liave an> t ^ii l- f" dn -a iih '- \ -■ lr1;^:t^ r *^.> fnr ih.' 
prew in rtHM-erti— i Hut ]'. ;■ (|iiiti' .'v ..]• ut lti:il ihf 
luatlt-r t'MMriii--.- 1 i'l r.hc r-]- IT' - i- ..f i:-ii.tiiI itiiport- 
an-". arc I i: -(m-i:,! t l,.-r.-r.:ir.- ■'>!• -ivt-n Mi.- v- id— ' pa^^ 
li<-ifv [i. i-.-ii'l'- Tla'n-f-r.\ tli.' tn.ril.l" i.r -'-i 1. 1 ni l' and 
|Miyiii.t; f'T the ropiirl* ns tin-\ appt'ar hh-i'iM 'n- nhvi 
ated. Tiieir li'iiu^lli and thr frc<pu'ncv uf l tji-ir pn 1 .1 i 
ration >lionld be c-arefuUv a(tportiont' 1 iii a r- l iinr 
d»-irroc to the inten^i* Involv^-d Th.-n- i» hm I'l-nPL 
that A r>.»rf of thviii xhoitld I.. if.i-_-.'fi[i;iii-, iiiul h>- puh- 
llA)M>d day by tlay, lji>ily. ii.' pr-'iiiTjit i. m .ittt.i're- 
|Mifi« jth<Mtl'! h'- plAr«'d til th*' liandH of («oiEi]M>ti'nt no-n 
of rh.- ^iu:li. . trim»»reial tniiniiiir an.I eiiM't H-ne*. and 
nhould III- vt:-rt-,l lit-fore pal>1tentioii by Houir utie 'piaJI- 



aa einctU' •tanciiiii'* ■■n-' t" i};r t-Ttt \r- ■n-."fMriT>H»'!ift.*iir of 
the protcramiiie iiidi.'iitt-d rti.--.- i-r'-tm-i -^ _ l.i-it i( we 
(:et -ioni*-thiti(r rv*'ri ,»i ipr..i\ i iii.i*. 1 1 ij; I'.i il. >»'- .■"iiiill lia\ e 
eante for i;rat i"i]ili-." 
The eon*ti] u,id> , 

Tlie »»-»t l> tint t:n..d .-11. 1 ivl. 'i.r II. Til t. ;J st..ii«. 

.■il.d lii t'l-iT ■ t iiv Ji^ltur I. J 1 ;«* III 111! ll ll u;i I lii; .f( I > 

i.i. i.r i.f ..iir tM.i_vii.ar ►..■'A-!:-.- t- li'-J .il ; hut h i- ..uiv 

r.'tir rli:ir th- >*rj«l..liM^- ,.i rh^ — t-vir- uf^n.:.-! ..111. 111. 1 l.»? 
liM.U'r.t...*,! nil.! .ip).|.-.-|-ltf.I 'I'l;.. :il..i\ •■■lili.l frHMII 

.^11 i i)[Hirt.,i.f H.-it.i-li (r.1.1.' piip.T i-fi.KW- il iit Fh^r.- ba>* 

l..''-ii A l.iiii.: ri .^u-.f-.lt.Mi |j. ri- f-.r ' i.n-itl.ir r- f' tiii. ii-i! 

•Ai.\: l:ic I tiili'd Sr.ii.". fi-r\:rr i- ih.- in.-di l. 

fiidrr ..hit- I.f Man.-li Jt. Mr. H-ilM-.ii -■iid- a 
yitin from The i«i»udun Tium» of even date nl^uwint; the 
noportaMt woflK hsbv done by tba Ansudan ISqmrft 



*AOVnUAg KZPOKT TBaB& 



" Vienna. March 9L 
Tbe anneal report of the Atutrian Bi|wrt Aaaocia^ 
tion« wbieh has )iuit been inned, manifaits aaattofao* 

tloti wirh the etimmerrhU poHey of tlie gorerantent 
whkh tl.H^• li.cli. rto tM'itfi c«inaplcuo»a by Ita ab»ef»ce 
auiuni; ^liH tr^UinK ohiMMtfl cmT thiscoantry. Tlie recent 
act ioii of t b*« Mini-try of I'ominere** f«>f the ptMiuotion 
oi Aubtriun etj^orl tnwle^ by llie e^tabliBhiiiei.t of »ul** 
Hidtted auetici*«» abruail. isispeetetl wtlh wann appreci- 
ation, ll t> r«*i;nrdeti as a aulutlon of the pnrbleui of 
aeciiriuf! a foot)u»; for the Aiulrinn ei|Kirler in foreitfo 
eoiintriea. Tite re|M>rt al?ui givra parlieulars of eoiu* 
mereial iuiK*ion«di3ti>ateln'd by the iLMtfaeuition la>-t year 
to Meiien, Uitknb, f>iirl>iut, < 'ape Town, and IVrtli. ID 
wmtern AuDtraliAs and aitnouiMNia the e>tAbli«hiutf'(it, a 
>hnrt tinio heri<v, of an .igeiiey at Irkutsk, in Kiberiju 
Another feAtur» of thU ».itetM<y'«. lii-tlvlty dtiHiii^ I bw 
pA}<r y^^gtr wa9 an Inquiry r>ondiicl»-»l prtt ately aiiiolig 
the repre«enta1lve« of nil braiirlir>* I'f AoHtmui industry 
rw]HH*tlni: the iMJt<*jble oai-^.^pieiiL'e*) of a failure u> re- 
new tbe Au*«1eieh with Hungary. The result of the 
iiivr?ti>nLtiuti. wiiirh has BuC bcM made publlck tou 
hr-t'ti Dubmitted lo ihe Ministry af OaiaaiswiB In tha 

iurin of a uieuioria)." 

Opeoiaga lor AmeriosB Twtdm la Forsaoaa.— The fid- 
lowmfr t* A copy of a letter bv Consul Dnvidaon. of 
TantAUl. dattst March 1:1. irm, to tbe PbihMtelplna 
OMDiiiereinl Mu»eiitn ; 

A few davM ajro. tlu* iitiperlalJapanaM Xit*-t f»a<"-^d 
the loan bill whichgtres to Foraiosa the aiiiu (»f a9vi^N».- 
i>*i yen i$i7.QO0t.00Ola Dolled Btatea gold! to be »i>eo( 
in public improveaaenla lo the Ishuid. This willuu- 
doubte^lly rewult lu an liwreiieed flupurt trade, and It to 
to b« hoped uur laanufaeluren will proAt by it. While 
the laricer proportioii of the above aum will be es* 
pended in railway and liarbor work« trade In all llnsa . 
will b« attmulateil. aiMl a oanaaderable eeaiiBseeiat booai 
ia to be ex[Miet«d during Ihe iierlod of eenetmetlon. 

A very iuinortantezpenuient to now being madcktha 
suneess of wbleh «leiM»nds much apon aestoUnoe sIvM 
by Aioerlean iHaaofaetHrers. I rvlrrto thaee t a bH ib* 
tueiit lo thto olty (TauMiil) of a general sanply haasa, 
M^nethlag aattiMy m# to Fbrtuoea. Couunodiaaa 
quarteianava bcait ebtataadt and a larn* satupla Moia 
nrraagvd. In wMoh arlll ba pliMed on aifdbUioa naao- 
faatapsil cneds of all kbidi. TIm nanMtr, Mr. IJ. 
W. & fiduMHidB, to an aatierientd HMiNnaiit haia 
JapaB»aiMl ba iafiiraia maktoUi latMlloa topnih^ 
ai5Mtwbol^<tbaiatoaf AttMHaettiBaiHto. BatodaK 
ilteai of aauclBg late oonuaanleatloii with AiaccldaB 
Id haa handed me tlM iaoliwaJ Hit af 
I Ma. 4IIL la 

_ _ may be doaa. Ha a aH il H 

from taanafaetitieni oataluguss and enmiasrelBl lllen^ 
tons; with prioaaand bset diseimnts and other tnlnnaa 
tlon nerfwarT for effecting ealssw and would like cnla* 

logfues in duplicate whersviw pneslblew He Is panienlarly 
deairoos of obtaining samples, and reoursia that aMwe 
may be esnt hliu wherever prarlleabts. Tbe sanifde 
room will, be beltovee, lead to more MtMaetocy reMiilte 
than aay other laatliod of buHiu<*«« whioh he onulil 
adopt : atkl with tbfo I agree wholly. Of «oiiir««. there 
are fviiit lines In which saiupteii are out of llwiiuen 
tiun. Fur Mueh lie desires uhutoKraphH ur other plcbe 
rial repret*enlatioo. Tlw Kdiuunda ealablialiiuent will 
lie the utdy liouae working on tbto baaia In tlie toJaud ; 
and, aa both Japnneae and Chinese like to see style of 
f;xKtda twforv onlenug, I Imre great canftdenee lu lie 
ultiuiate kueecM. 

Am to the advantage of inannfarturer« M-ndin^ coa^ 
inorvial hceratiire to thi*. r<ottAul«te. I nili^ht Ktate that 
r-AtaU>iiiit.)i wluoh nfi- Uhmk**! to Inquirer* fre<|uently 
lejul to haJ».«. R. qu.'-r. fur eatnlr>i£U*^ aOit Infonnatlon 
reicaiNllnif ivrtiun Atjterlcan iiiaiiiifarl>ire« are often 
.(Mil. 'A Inn- they are iiio«tly for nin>rle iirlieleM of 
iiiri' li iirrs iif ti ' tjreat value, ftill tne»'e are of iui|M»r(- 
iiiiL-'- Ml iriln-liiri'ijr to lite inland a lar»re variety of 
c:->d» wIi:l';i ]ij:l> Ir .id to more pruQtalde biibliteas • 
I a 

Ormanft for Oora ia Ohina.— .\ teli^^^miii haa been re- 
I'eivisl fp!»iu i*ofi»ul Fowler, of Ciiefoo, daietl April 14, 
retjueatiug cable bitU for Oo.lMj buaheU beafc 
ahelled yellow corn, to be delivered in Cbviuo wilbin 
teaiwaAa Allehaigeaaio tabalMtadadln thabhli, 
and tba payuMait to to hi aiadt «, 0^ d. 



giaiito [nnllUhail In the advaure 
Wblflh Ba tldnita soawthing ; 
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\|irll i7. tin— Uri Ut >iraaur ItcWiwt Ut«rW)i<M In 
ij .r.1 n tr Hi <.)• I f > ^Kn|ii<« — Wheal lu ?4|Nin -iTWBfUrw 



Hn. 4li. A|»rll ^H. 'oiviiinr* AaNvfcia Tre4» In FonooM - 
N.-w 4 ruWrw tn Utr*l BiiWn fluw Is tTllM TSaatoa S— mMM 

I dtttf. 

K*. 413. %rrtl «0.-Mliiln«l.«*raBraiMliatMMBMi. 
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agniai dealiu tbe )*hilippin« tratle. Articles of gn^ fled to oritiolse tbem and capable of guSdlug and lii- 

lavonaoea aia IroOtitMlt^avaiiisad troii,eta. Bar etrMtlDg tb«|r aatbora. Wa do Ml protow Mnakw 



acsataei 



|«1 will Sr pqltllubMl ts Ih^ ^itv. 

raird faf<im ran otmin tttr 4Ahtt 

of Hw ik pi Oasnma. OcptrtuMC «( 
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THE ALKAU SOIUS or TIIK YKLU>W. 
STONK VAIJ.KY. 

Thr DirUion of 8oiU of tlM> T. S. IVpnrtramt of 
Aff^HMiltnrv haA nMH-ntly iitibh«>iii>«l. iti lltitMin Nn. 
H, a nvo#4 int4>r4>ktjtie iwiiiiiililfi wntti^ri Miltnn 
Whitney ftiitt Thnma* H. Mt'tito. (•ntitli^t "Th*' AlknM 
HuMh of the Yt'llowdtotit* Valley, fnirii i\ pri*ltMilimrv 
iiivevtiinUliin of llie huiU near Moutaua.^' 
'riiroiigb Ibe ouurtcsy uf the Ueparliueiil we hpp rna- 



dowD thmufrh tti« kiiImoII hnfnre thi* rarTarw afpun 
drif-i out aiul ii fiirllier N|>|>ll<«tliiii W wnt«<r in A|i|»h«u| 
by HfkHliitf:. In *'vi?rv i'ti»<*. in liijufv to rr<>p«. whirJi 
was ■•xnniinnl aruuiMl HillritifH. th*< Tint iriMit»li> wan 
nhowii to l>r an Acriiiiiulntioti nf Mffpjiif^ m-at»<r rnw 
th<* mirf&c-r f>f i)m* trmoixl. Tht* hivpptitealioiit of tlit* 
biviKinii iif S«itl« wtit l>f of lUt! |i^i*ntt*t<t vnlott [f tht*y Ju 
not (to any iiKirr thiui to pbuir tti«* full rv^ullH of urtr 
ImiCAttikn am) the iircr^Nity few iati*llifr**tit aiul earvful 
applf rat Ion ot watt^r tci thoMnl an<1 thi> irnportaiicr of 



int; aiiil killini; (^rnaioattuR s^H or raoU of pteaU: 
whiti* alkalies, tho mmt t.<umiy'jii of wUieli arv •odlmn* 
mitjihati'. *>)tlitiiii rhlnri<lr. riiH«rii«wlatu sulpbat^v bibk- 
tiwiuiii rkiU>rHli». and urautioiially KMne of the bu- 
ratv«. Th<*M< am not in thruiiM?|vt*a imboiMHu ti> 
plant*. u*ft do lh«*y attaisk Ihr Mubntanc* of tb« 
plaiit riKit**, bill an* uijunou* when, owtntr to tMr 
orv»eni'i* iu vxot4*«tvc MimiunU. tbi^y pTPv<>nt ttie plnnit 
(rxHu takhiK up U»eir iif<nipd frntd in vat«r lupiily. 
SuiIm urr derired fruiu tiMt dii>)iit^|Cralbon and draiin 




l-llAA) .U'i'AKAU .-^ [.>)■.! t J> SALT UETEKUINATlo.N.- 



\AtH\ to proeont Mmi«> attracllv* iltnMrathviM from the 
bnlMlii. W^* civf tbi* folluwiote »hurt r<^tiiiu<^ of viiue 
of tbe natural featurtn* aiid ib« work wbiob was cur- 
ried on. 

The YflloWAtone V*a]h*y In Montann Ih npproxitualely 
400 niitfft in letiirtli. but tin* surtk which wn« itiMt'iiillv 
noni^idrml in Hit* invr«ti4ratiou» i» tiiat fiart of th^ viu- 
Iry lietween IfillinK^ and lih-ndiv*-, a diKtattr«t of SJW) 
iaih'!<. Thf vnllf y at thin ftnint tj* ntiiiut i» iniU>>> in wiiUb 
and irriiratH^n ha« tN*«*n mmm) f<»r twotro or Ufi4>i»tt v*>«ni. 
The wai<T for thr main illtcb Mipplylhu ih** valW at 
tbiii point tRtakf^n nut of tbi* rlV4>r n»^Hy 4<>iiiiU« atMivt* 
the town of HilhnfT)*- rniler thi*minn»on prartiri* of 
irri|;atioD an rxc^Miirfi aiiinunt of water I Mix be**n a|i- 
pJictt to thr laiwl anil HeepaA^" waterrt havt* accuMiiilat«*«l 
to nuch a d«>itri>* that tuaiiy of the> waHt^* fertile trarlii 
OD tba lower Uirvb are alntidv fl'KMlnl and alkali liaii 



uiiderdraluaKi*. where the alkali Patinol be olberwtne 
4*«>nlndled or rvni<ive<l. I'n>|ier irriiratHMi in an arid 
rei;l<Mi furtiitdim iin ideal coiMlition of erup iirtMJiicliun. 
and (hen* is rra^ou to li(jp« that (he pritii-ipleii unt.lt*rly- 
ing imifulion will cKiwe to be recr){nnzrtl and iMjntrttHcd 
in till* field an they are in tlw? wiuimerrirti fiTwnhouM** 
at tbe [H-iwiit time. Th« Ifivimon of SoIIn hiut invent 
ikI an iiiironinaii intttrniii^nt for di^termminic the uioint- 
ure of M>dii Ihmnsh their eli'T-trkral r«>»iiitaii<N>. With 
thi« Instrument tb»4 anuMint of fliiriuail(NtA of tb** wa- 
ter eoiitxnt near th« *iirfjuv* of the icround, or at any 
dMhiretl dxptb, can be rtowbly det^riiiinHd, a<id wttb tbV 
ufteiif AUidi ail ln«truriH*tit It h ipilte |to»M>ible. wjrhaii 
IrrlirMioii plant. iiMihitatti any d^irt*«l water conreiil 
near the surface and to prevent an undue acruinula- 
tion iu the Mibttoil. Thrxe iiiitruiueiita are BUppbtHj 
at luch verr ni'Klerate rate that flnet nations of the wa- 



Iin*)tioo of n»ek». I>iirinir the weatherlnfc pnwM 
tbe lYK-k ernndtU'k and break* ilowu into luknule jurtl 
civ^ L*ijni|Kif<|iitr ih** resultant mmI, while tbe rock it^•'i' l» 
hartl aiul fxMirliiiiniin, but han little appreciable 
far the abmirprlMii of watitr. and yet llw re»uU«nt i» 
|M-nneated Willi air i»|ifloe« affjcreRntniK about 'M \>fr 
rrnl-uf tbe bulk t>f th»' niII J>nnnir tlw wealhtTiivC 
procew, therefore, ami Kperially In th* nlow d«MjciifNr>l 
tion of theuiineralKof the rock or #oll. wrtain iiortiMm. 
aiHl in 1 be aKP"*sr«te very lar^re j»orllnnii. of tike ruck 
are rendennl iH>hible and aecumiilate within the wit 
nn «»lubli' ►«lt>. nraneearrie^l ufT in the j»nhitini> waiheJ 
off liito the orran or »€inMi inrloMxl Uaata w hich nwvw 
the draliiaire water»of tbe dintnrt, 

III the arid porttonn of thi* rountry under scanty rain 
fall there Is nut PudSck-nt niiderdrninapr keer>nffi> w« 
lem lo carry off the amount of salt* rei>dereil i^lu 




aociinialated on tb«m to imeh an extent tliat ttiey are 
llit-re iMtfpi, and the oore feMilr< IhimU are rlm>wh nut Jia 
mined ami atiandonetl tracts. TIiIh injury, while not 
v*»ry widespread, nalurally irreatly alaruiH the owneni 
of the land. There in ffMiifntlly Itltle M'Htein in tbe 
ap|»licatl<Hi of water to rl»« Uitd' Pew of' the tilnntem 
ktiow how iiiiich ihi'V u»»' and nnn<> nf theiu preteiHl to 
k«inw how luuch tlier p-1. Tb«' wut.-r i.-* aoplied when 
ilic surfan w-piwar* «lry and 1m then applies! in such ex- 
c«*Mi tlMt tDucii of It caniMH •raporat« uid conuol »ee|» 



ter content of wn I* can be nlilainwl by inteTe«t*il par- 
tie* at a tiiininiuiu of ei|icnm'. 

Ari> exeetMive acpuinulation of wduble mineral ->a)tii 
in the wiil in (M^pularly *^|Hiketi <d a.t "alkali " in the 
\Ve*l. Tbe lerni, I !M*reifori*. a.-* popularly use<l <loiii ivot 
iieifwarily refer to material of an alkaline 4»r ttaiiie na 
lure. The alkaline K>iU of tin* \V«^t are of two cbiMeii ; 
the alkaline riirhonaten or hbiek alkali, nsiially ^imIiuiii 
carbtinate, which in tlM* won>f fonu of alkali, actually 
diaaolvlnic tlM orvaulo uiat«rlid» of the »oll and oorrou- 



ble in the dway of mrkx. and w Imve. thrrffr**-** 
a nile, a rnunh larjrer wjluble nalt content in *" 
arid regiimK than in the wnl* of humid re(ti«»a*- 
very fact of the easy itolnbilily of tb^e *alt*relldo'*"*'" 
dafttr*'r(Hi» in the prai-lnv of a((Tieultnri> wbwi In^y .ff* 
eMinnhiteiu. In th*» w^llttof the arid W*^ i J S 
niMl reiclon« th<» *alii» awt removed by leacblniriWPj* 
afcrupiilly a** tb« dMiiteirrHtlOD of the rock* pi**** 
and lltere b. liltb* evideliee tn the imil of Ihwr IWtilw 
exiateucc. Where lh« r&uifall u uliehU •« in tlitana 
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rrirlon)!, ami th«> IrAfhintt th* mUm jinil ihi* iitnlprlr* 
iiitf rockA 1m miiiaI), th>> rviiiovAj nf M»hiti|i* iiMttli<r Han 
iH»t kCiiiiH nil io Micti II <t«'t!rff*. liiMiit^liHtHly lu'likw (he 
Kitrrm-v Xhrrr htv f viil»'i.ri*»' of t»i«*tr |«iVMfUiv, uml hi lo- 
calities uf %ery Ktuutl rHlnfutl hikI very •n-uuty <|rHlii4u;<f. 
mimI where l\w trvaiiomlioii uf tlie M>il iuoi>^lurv tiaa 
liffo eiwHAivp, tlie mUj* ofli:-!] a|i|irjir iibiiii t'niort'tH*eiici' 
uii the Hurfnce uf the croutid. The !>ouroe *>( alkali 
Milla lit Hillim:* U in the Mhale furuiiii^; the bluIfiiiHi 
(li«> *oiilh Hide of the vaJh*y. rather than ici the Hand- 
ttiune of tli4i north bluff, which in «hD«'n in our on- 

Thi* YellowKtnn*' KWor at Hilhnp trarerMM a hroail 
ralley fnmi *ix to ten iinlvf* whlc-. Th^ v^^lley it, hnuuil- 
<t1 on i»i[hi'ri'lil<» tiy high bUiff-, On th« tiorVh th-e 
hliifT IK of MiKKtnne aiitl n<i lheM.iiitb •>ii-le i!ir4*e|». miCK^I 
hlllN iif hhie ^httte. T Ih* rMkiKUtuni* Ih a i£rH> , ttiMceoiih 
Miiue. ri^iii; abru|ttly to a Iteiclit of from V)0 to jOO feeC 
altvvr the ffeiieral level uf the va]U*y. Small, hut iier- 
re|i(ibk (|uaii(itic« uf ujaetie»tuiii and Midi utii »ulph- 
attf» are tu b« fuuiKl thn>Mt^hout the MuidjittHM* rurkii 
and where eva)>urati<>n hii» irtMte on froia the nurfam* 
for a conniderable IJiim*. while eru.'>l*ol thejw Mills fcvrin 
on thfl »iirfaew. Water seeiux to [H'rrohtti* thrtiiij-h flii<i 
veiun and exarks in the n>ekM and imhiiui at the nideii 
and th<i focit of the bluffit, hi many fihiren ffivlim n** tn 
uprlnipi nf alkali water entitainliitc a ifrencer or leM 
lunoufit of iKihihle MulpliAtMH. The iiiatn brMly nf itand- 
Rion«> has been ervHlt^l rather iinevettly and'the )M*eii- 
llar [diiiiacle-dhaiNNl *>rriii.-Uire !•* *Heii tliac *m »o eharao- 
leriMic of tike "mut l*uni|M." The faoe of the bluff u 
eoiuplelely r^^uuded by weatherhiir. and IW ctrneral 
nunn^l ctiarurier in ttiiMM>thed tiff by tlie mnlitiuul fall- 
li>f; of the dehriii due tu tlte rapiil di»-intr*t;ratioii of the 
rock freely ex[KH(ed to the weutlierinK intlueneen. I'n 
derh'inc thi^ »anditone and eriiniiig^out from umlcr the 
blufX, tliere in a tine blue shale or ulate whieh exremU 
to an unknown dfpth. The shalo Hmh up fpoiu tK>- 
neath the ftaiMlKrnn#> and fornm tht* naiirli anffnUr 
blii<* hdU on tlie *<Mith Aid<x of the valley. TIm* *'lmte Is 
[Wiketr&tvd with iHiiiier<Hi> flue cnu'ke'and >>littf» run- 



drtannined. This will (;ire t 1h> reslstanee nf an auinnnt 
of itoll solution •'4pial to that in the ivll and wltlnrnt 
the prfw^ure of rbc hoII. TIm> tipee-IHr ret>lf>tniH*e of thm 
(Mduttoli ran then be tIeTeniilned. unti t»y coiiiiuirini; 
thto with the einH'Ihe reolNr.tiiee of Aolutlou of dllierent 
Htrenirlh of ttiMhuui rliluride or of uuy other »aic. the 
aetual aitmunl of halt viiii b« determined in teriuM of 
the nalt ined lis a basiH for eum)mriMkii. Our en^craviiii: 
HhowK a iMiuiplete outfit for the detenu inatiou of the 
soluble >alt miitentof the suiU. as aetuiLlly use\l in the 
field. The MLiuple is taken out with an uu^-r, inixett 
in the Iteh) in a porn*Lain di«h, with (.liiiliHed water, 
fllU'd into a hartl rubber n<ll an<l the re^ixtanee is then 
taken. Th** temiwratum of the «'ll is al*<t taken. The 
cjdeiihitiiin ran ik« iiiaile fin th4f si>nit or at atki* sntme- 
qiient t)Mi«>. If the auiotiftl of moititure added u niie<e 
aritially deternilneil. the varlalN>iks in tU*> amnuut 
added in different eiperiments hare very little value. 
The luolHtiire determlnatiuns do not. therefore, have 
tube made in ea«h case. TIm* metlnMl in eitreiuely 
sentiUive and is very rapid. Tlw deteruiiuattons ean 
be made by uii« wan quite as fast as the samples can 
be drawn by anotlter, and mtwii faster if the {^nwad is 
bar<l and dry. 

Id rarr>-iu(i oiit the tnve:«ticatians three lines nf bor- 
ings werM run : nite nf Hre iuIIpm In Ifn^th and ihn 
others, fur more d«»tailetl Mudy, of atMmt |i» and 
ndleH reHpecrively In length. Thelonicer M«eil«ni b«ciwt 
al>ove the iliCch 'an«l went down toward the river ; lb« 
others extetidetl from an alkali llat aiHl fromadralik- 
ap^diteh Uick into the hiiiiher levelti. Tlie«>e iKiriiipi 
wen* all nuiubere«l and (heir (Kwitiuu acrunitely 
marked on the working mafw. In adillliun to t hit*, a 
KeetM>ii or st|uare mile (»f Iitnd was studietl in f^reat tUr- 
tail and lM>nn(r* were nuide at freijuent inter\'als to a 
depth of 10 or lA fei't. A miinlM<r of *peeial borini;* 
were also niailn to stuily th« reLatk>n of the ilifferent 
types nf soil to thA amount and ilistributinn of the 
alts- 



The resultsof the investtjcatioos have l»epn Illustrated 
by iTAphic diairratDM In the HmIMIii to whkch we have 



EI.KOTRIC TUArTlON ANP ITS ArPM(\\TlON 
TU ?*riH;KHAN AND M KTKo|M)UTA>' KAIL- 
WAVS- 

Hy ruii.ir l>,tirHc>x. 

TllKHK it no lotiL'er n>oiu fur duubC thateliM'trieity is 
the une tire-eiuiiiently »u<*ee*(«ful uiollve |Mii*er for tram- 
wayf. Tliin in prtrve^l by the rupiil uruwlh of »-lr«'trie trae 
tiun. The wurds " ex|ie-riiueiit»I line ~ have fallen nut I'f 
uw. yet it is only a few yeant ai^* thiit thu»e who ventured 
to foretell that the tn>lley system would Im> tt4>nerally 
introducenl into this enuntry were ritlirulvxt. There in 
no enantr>' in whieh elivtrir tnu>iu»ii u ad VAneiiii; iiu»re 
rapidly, and in whieh liner phiiils are twiiiir luMulletl 
than in iJreat liritaln. The dnv is not fur off when 
horses and steuin will have dt>ap|iearetl from the 
strveis M far as tramways are nmeerned. atnl when 
the hnrw 'bns a« a eo'iDpetltor will be uu lunger 
known. 

The problem of i^eutest imftorlance. Imwever, In 
wliM'h eirvthu iraclioii will In* a principal faetor, is the 
rapid tnins|M>rIati<m of lan;e eniwds from and to their 
businerts in tHir eitH*s. The obwei of thts jmper is u» 
investiirate in a p>neral way the speeial nMpiiremeiita 
of this M>rvie4f and to deiiionstrate the s|»tyf|Al ailapta- 
billty «>f eleetrlc trnetioti to it, 

It'is evident ihat the only solution of rapid transit 
lies In rallwHy*< whieh nini>t lieetrher overl»eiMl or un 
«lerur^*iirid, atnl of iHtlh IxMinlufi {Mw-^'ones a crwiler 
uilleaice than any (»1her town in the world. The farlor 
of Initial eX)iefidi[ure tuui>1 r^trict tl»e number of 
triieks availatde for (he up aud duwu trafBe. 

The vtuppinc plaeefl on ttiieli liws must of neeessltjr 
not fnr apart, and to diiiiniish the erowd*. on the 
platforms ami to ineretute the iiumlM'rof |Mis*H>ncers the 
trains mu»t follow eaeh othi^r with the CTe«tr*>t |mm«|. 
Me frecpienry. Cons«<4]ni^itly the avenme »|M*e«l <i( (he 
tralnfl tiiiiHt fie lnereaM*d as niuch as |Hcu>ilile without 
unduly dimlnlMlilnic the dlsiaiie** U't ween two i<omiecu- 
tlvM lr'alli*>. which would ti^ dnnicerun*'. 

St(:«atu UxcoiuullVM tiavv pndiutdy reached their ap- 
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nins in all dirrrtioff*. and theso are flllml with ffvprtini 
anil coleium earbcinate. The wealherini; of the>u> twu 
ru<*kx, the »and!«t<Hi4! anil the shale, has iriveii rist* to the 
■koiU of the vallev aiitl they are theiUAelvi>s tlie prr»rnt 
Miiirr** of soliibfe salts In the rid ley : as the nieks 
weather, a p(»rtion nf the Ardubh^ MUts u n^uuivetl In 
the ii|irinir* atid see^paife wnters. but thw removal Ik not 
iif^rly HO ct.Hiiplete ii« thecjise m th*i hunild (Nirtinn 
of the l'idre«l Static, lirrauw the «>iim)l rainfall reiuterii 
the e»cape of all of tile eioe-<^ive amount of »>al( Iiiiimw- 
sibte. Theee two typev of rook islve rise tu t wu dlstim't 
ly|M*s of soil in the valley— the first is a sandy soil, 
derived from the di^intnrration *>t nnntinUHw rock. 
»rivintf a soil uf open texture, easily worked, in which 
there Is lew truuble from alkali on aocN>iiiit uf more 
perfect 4lrainai;e and Ivm risk uf areuniulaliun of neep- 
ii^pn watiYs ; the other type ts a stiff elay <ir " inimlio 
funned fmiu the dlsinte|;(riitii>n nf tlicnliAle. Tike shale 
Ntilsttre extremely fertile when in rinmI eoriditiun. but 
arv ipiite dlfneult to work. They are i>«sily pii4Ulled 
and are remlered uhiiost luif^ervioiis to water by the 
exeeT«» uf soluble wilts whleh they tisiiaJly euiitiilii. ami 
j[ 1*. iiiHtn iheee •«.Hls with their \t*K>r iiudi'nlialhniee 
that li>e ifreateftt amount of troul>le \uv* arisen friMu 
the att'umulatloii of we|i*4fe waters and eallH In the 
over irritrntioii uf the suIIm in the vtttley. 

The methcKl used by the iVpartiueiil of Ajfrienlture 
111 deteniiiniiit: the wjluble salt euuteiit i>f the mmU in 
ttie valley is ititen'stin^. Hrirlly, the iiM-thud eutisists 
III taking a sample of soil with an aiifcer ut any desired 
depth in thi> Aeld. luldiiitf sufficiently distilled water to 
lhi»routChlv saturate it, hnnfrinir it into the eun^ii-teney 
of a thick tKVite. ThU !•> then tllli^l Intu a hard rublier 
cell with ei«»ctr<nlee, and the electrlc*J ri'sistane*' of the 
saturated soil ran be taken as the resifctani'e of a salt 
sotutitMi Ulird with inert tcraliu uf Mill. Thx effect of 
thewjil j^rains Is to Iucrv4u*e the renl-tancf alxait ino 
percent. This effect is Ltuislaht f«^all unllimry suIIm. 
The resistance uf thesctil mulvturecaii be calculateil by 
maltiplyiiM; the n'sistai>r« ut the cell by this factor and 
rcdoelng (or temperature, wbicb ha« |trevioualy btwu 



referred. The fiiveelicatioiis point clearly Co the natu- 
ral nH'thod-t of prrveuliufT this injury by over-lrriira- 
tiuti and uf reelaiuiiUK the laud* when ouce the injury 
has oceurretl. 

The Itiirieal method of rerlaiiuinff cansuts in provid- 
injc iLii ader|iiiite (■v«teiu of ilrainaiF*i to carry off the ex 
rt>M i>f water and tlm areumutatiun of soils. This is 
expensive, but U the only thinic in this case tn hasten 
the *ilow prrMvwiof nattire. which Is enrlrely iiinile<|uate 
in the presence of the pre^ent iiieth^slsof irrigation and 
*ti culture. I'lHler-dnunapfi Ih e](|>enslve. but It luu 
amply re;Hiid for th** investment. In otlH^r tucalltie« 
wliere tlie lau*! worth no mure than in (he Yellow- 
stone Valley. The re|>oK i* valuable as *>hiiwiut; what 
earr the icuvemment exercises over the fanner of the 
rnile<l Statea All the re«4>urees known lo iuo«lerii 
s«ieiier are plnred at his dis|HMnl, and the (rrealest 
specialist* in the wctrkl in their r4*siiecttve lines are eun- 
stntiily rca«ly to conie to his aid. The wim? and litieml 
(Kiliey of the (tnvernmenc as e:ieiiiplil)evl by the Depart- 
ment of A^Ktultnre niltcht well tM)4'mu1ated by 4>thcr 
countrii**!. 



The But^vct of conl e4>nsiim|dii>ii in sleam turbiiws is 
intere!<tii)(;. and entitled to some attention. K4*ernt 
figures »liow that the new enetnes will consume t\ |>er 
c4-nt. less vtm\ than tmlinani' i>ni;ines traveliiMt at the 
Miiue s[ie<eil : aii<l as the vessels and the enjriocs in- 
ereiuM* in siie. K» do*^ this dlffemice inrrea*e— that is, 
the hiffher tlie toniuise, the tfrentior Is the i>u|>erlnrity 
1*1 tlH* turbine to the ordinary eritflne in this res|>eet. 
This, of course, menus that les* t^^tki neMl lie carrh>d 
thiiii fur theurdtnary enirlnef<»rtlie HHine rat*' of ''i»eeil; 
but it must tnd be furicotfeii that every knut which fcs 
whletl lo the s|Nred uiMius, fur any ile»>i*fipliun of 
enfriiie. a tarv>*r i*ni|Kirf lunal iucreiw* in coal c<Mi*>utn(H 
tiun the fainter the boat is driven, and. althuufrh the 
turbine enpne will cunsume lew* than (heurdinar>' en- 
twine, the anumnt 4»f coal ret|uin*d lu Austaiii a s|Mwd 
of 35 knots is pnihibittve of k>n|; journey* so far as 
aiiiali mwels arc ouDccnMid. 



J>roxiniate luaiimuiu develniMuenl. and the result* ao 
aroblaineil with iheui fur the class of tniBle in qw* 
tion are far fruiii »«li«lnctory. They 4h> iM»t (ret up 
s|>eed rupiilly. <»wini; chiefly lu llie umpie on the 4lriv- 
iiiK axles constantly varyinc It) consetpieitiv of the re* 
riprocatiiifc iiioti4>n of the pistons. They are not 
eeonnmicaJ. as tlwir fuel C4>nsuinptiiin i» pnarllrally th« 
same whetlier they are exertliiif their fullest iMiwer. 
ruaMtlntr, or staitdinfc stdK and their lualiitenanoe f* 
very costly, 

Inhere Is a cnii»iiM»reial limit as far as distance Ij» crm- 
cenieil l»eyucMl which tr«nt-iii)ttiiiir |Mitt>r el<-ctrii'»lly 
will iHkt pay. Hut that limit varies with i*ach ease, 
artil caiiiH»t Ih* .tHeerfaiiieil eicepc by the mu^t careful 
ctitculiilkHi after nil the coin lit HUis that obtain have 
bc^n miiiulely exaiuiiK**!. Knirlatitl was llie nn>l eoun- 
try to inlriKliice electric traeti4>ii <mi rsilwiiys, IkMIi un 
derer(»uud aii4l overhead, as itiflam'ed by ll>e f 'ity and 
Si>uth Lund<ni, and Kiver|KH>l uvrrlH<atl eii'ctrie rail 
ways. liut, to provn 4N>ii!mereiiilly that very iiitieh 
hifavier traffic nmUl Iw* liaiulkMl. that much frreater 
dlstanoeh eoiihl Ihi traverMNi, ami to tievelup on a lance 
scale the nec**Mary nuiehlnery wa« airaln left ut Ame- 
rica, and heiM'e the ii#i'e».*lty uf ttftnc prneTicnlly eon- 
fined to Auierican ex|M'rhMiee nnd exaiiiplcH In till* 
(>ai>er. 

There are pnu't ically three iiiellHMl*< uf haiMllitit; elec- 
trically the trafBe un a railway, namely : 

1. Hy locomotives or uiolor cant hauling a Craiu of 
trailer cars. 

2. Ity iiidepen4tent luolor cars. 

a. Hy a set of indeiM-mhTit mntor cars fonne«l into a 
tram and handled from the frtmt car 4>r from a so- 
call*^l rt>ntruller car. Ea<'h ear. however, can be S4>|ia- 
rated fnmi the irMln. and It then lM-cunH*K an Inde- 
Iteiidfiii motor car. 

A-* re^nirds the Mi|i|dy of the !»ec«^»tary ctirreiil for 
the niot*in*. titere are three distinct luelliod* : 
_ Kir-*!. Hy aecunnilators or_sl<>rajre lnlt«*rlc<^_whjefa 
•l^^tiir* •Vlliift^l Fw/icr ibt arrlrif «< .\na ml iwWIibMl UTtm 
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■I*y 1*1* tuirrieil *'Uhfr on tl»f lunfur cvr in- I.KV.nu>1tv*'. 
or 4111 A U'lidrr. 

niKiii'-. ilyii.nuo, itud i. -iU r. « ik-Ii Mtppiiir* iIk- i>t'i-i>- 
.■».ir> ourrt-nl Kr til"- itii •! ■ ■ • ■ ii M ** mrn i-oriniri-inic Ilu- 
trni;i "t whirls it l^ j'liri. /t:i 1 ii- pnt|«^-*.t l*y \V 

IlltUH. 

'I'liji 111, ir, [_f(i ii-r.iii .>r ciirrt-t r wiiii- 

l«l It'll .lir> --r ,1 I .--i iiii .1 k''' ' ''I'iit ^r ii i;i i.r In tiu ii hUU- 
"•tixriMii :ti .t- I'lrn.^:. 1^, lis Mi]>lily <>(*-iirrv>' 

frMtii lilt- ui.lin htuiiMK, I:!" ^ iiT. :,! i>..iut: .li^tribiiii-U 
.^if lirr ill th« form u( Oir*»c* tiol) |»lMi»e to oi>iM|actors 

•<uppii<'ij ibvoofEliilidlav mbkmIw «■ tiM aan to tlu 

luiit'ir^ 

Th«' t*n r*»riii.*r iii»*tliLnl*. a* ^ar IhU t>ctpOf ]| OQB- 
ci<-rii*'t). will itiii III' Jisri|H.v:«<>i. .'IS Atilflrirnt >.lata m OOt 
AvuiU)'l»' It' jiinr ifv ifiHr li~it>i: nimikjdrrtid. 

Ttir HV-t»-iij of tmIl••tlli-^^<•I1 nf «nW|qp tO tllft IttOtOM 
by ii.ciiriH of LM.ti>|ii<'tur< Inl'l alOQf Uw tVMik Will 
tltfrffiirt' iiUHit' it'.- f'ni.-iJrrr*!. 

Till'' turthu<l nllowTt i>r .-ifVrnU roriation* as far u tht* 
iTf iicT.iti':>ii Bui^l ilixtntjulion of power u» ouncrmitj. 
auiuuff whirli tlir rhi»-f iiiny U> Mrt ijown mm ((^llovn* : 

(■&) (>n» efMltlllltOUH riirDMit tCMMMliltf StlUiiill «U|t~ 

|il)riniC currwfit (1ir**t t cit vi»tir;vi*s ralL Wb^9 Ui\t|r In 
fwiMHirv owtiiff (o dtM(iuH't> btwrtttM «i<H!M4ve. « iwica- 
tivtf ** bol>»tt^r** tumy Im umhS : tt iterr«^ bu tu ftprak* to 

Ciinp lMw?k tlw eurrvat to tlw stutiun, aad wHf-niKa- 
linif, tiuc taktiic al auy peruKl mure puwer Ifaan w 
Aetii«lly m|uirvd to (fuiup llw eurriitii haek. SImmiM 
Uivrv be utie ur two hues too tunic to eiuiblii tbtan to lir 
wurk«d iliM way, ]M>lypluui(* hii?li i«fn«lcm lEvnamton 

llMMlId Mmplir tM (MJvrrr to one or inftv Mtb-l(llltl*MW 

Ateoir tlia M niav b*- f.»urui m>ci^irv. In wbloh 
Mary owvwtMl lOOaXiH]. whli-h traiii>r<irin tWrar- 
Itnl bMk loto eonMiMMOB. The ]x>U-plKim' «,^iii-mi«i>ni 
lab»4r|viMlqreoiitlniMMitieurr*'iit muionf iu ilt«ir»u- 
•rMtnv station. Atan ^xahihIh of t>ueU a dtttttou, llie 
OOW l>Ubl4o traiuway pnUtT Imwv luajr be tAketi. 

0) Una eeoiral Btaiiuu irfEuraiiciff Duutibtunu eur- 
mitwtth aub-vlJilioiiii in wbiab accuaiulaton h* 
tfated atuHic niaiL and Wllioh an ehaqnad hy Diran» 
of a boo»ter aad vpeaial aablaa. Am an aKaniple of ihu 
•Xadeta. tlw Lrala (nunwayii way bi» takm aa tlmiiiraea 
|jyt_iM jw^a arriiid oat by, the lata laniant**! IH. Jobn 

.J A «eriw of ■tetiaiM. u ilMoribad nnd«r (a> and 
toll, ittnated at variou* iii»tan«M axMl ooooavtad lo- 
la with th« o(b<>r. As an raaiiipl« of ^li, tba 
■ways aiMl Hicht raUwm lo aod MNind BosM. 
, laur ki« takun, owned bf tiM BoMi Bftevatad 
RailwMT Cniopaoy, wblA fauADidrlMdllM veil known 
W«t EimI OMBpauy. 

DATA op BfMTn?r KURTATKO RAILVAT. 

Triu'K tiHl— ■pcr:\rp:f .. ;ioa 

.Niniii-r "f ('iir> , . -i t^ 

i 'ar luiJ. r* r.ii, .iMnn^: ik'jh 'Ai,>7.ll00 

Nuiitlwr nf [xj'Ai-i ^t.aiMu- ^ 
Total 4'jipit.i- r\ of (HjM'»«r ^t^Uiuus iii 

ii^ 10,100 

T.rtnl ^.it.v: n .itL>at«dhonMpo«Mror 

(•fix'itivw S4,000 

(d> A power Ctaiiou gK-uertLtiiit: |H>lyp|iiiw- currfuta, 
wnleh, by lueaiia of atatk Mcpup tniiiifurui«'r». arv 
tftUHtuUt«d al ttmaioBi wliidi run from 2 .'m^j to 4'->,<Ji)C 
volt« tu aab-vtutioM n lB WW ataln* Ktrp down lrnii> 
foruiera rcMlaw tltem tu pmami of JO.i to volti> : t lit* 
curreut ut thU prciwum piit^^ni nicnry trAii*Utrmvri', 
wbloh dfJivcr dir»vt t-urrMiit iic .V)0 to .V»o vi.lth to tin- 
Uue. A» lui i>xi«iupli> or t)*.kA liter i<y*>i)'tu. itit* t %'iilrHl 
JLoudoD liAilwiiy, wh>ch h im,* hikUt [.•'i:(.-Tn;clloii. 
Mkay b» tiH>iith>iH<il, 

(e) A ttmit wtr»? nV'.tfiu v»i;Ii L-Mrit:ti i;;^u» curmif, Ihi- 
Mil* ur ri'^turit fortiihii; llie :i' u:r il wir^. Tliix tiikA Ih.*c-ii 
tni'il liinl (.niiiil wiiriliiii;, an l l u- ' iii^.itwrH of thu i !en 

imi lr:»lli]lMI ICsilwuV !lJi-<t O-l n 1 U.i y illVl'«t ItJIltlHl It.t 

pQiwit>iitiy Hiitl lU^'i li-.: II. I LV .r of polyphoMt truu 
lulh^^ioii Hijil roiiir> li-v f_-r,T', ami riifhtly no, 

Krotil cjtrefiil calok iT .1 tiuJ tin- mvrMitih'ntinti of 
wlmt Imr Iwun d<iiiti ti. irh K ir ^ t| ..1 u.i1 A m f i-u, 
In iio ce-itiii^ tiflunii r|,.' I;i.-r tuio fiir..u> p.tL^i-r 

liixlJ whil-'tl will ♦-X»*^M',| -l.iMHI kll'iUiUT- ;ii r".\[;-.irit y. tin- 
pJiifi- ^y>:tiu ii.sirK i--jit;uri f.» j-n".'- 1 ;i ,tIM'r- 
.- i.i lly I lu- cMiJ.i :i tiuf-il-;" Mlf. Till- il.-ii|.-i.r 11 Mtf 

lii-M Uy hUi'h jiu aaUiDrr\" il-^ ilr. II. i'. I'lir-haJi, 
M t ' K, It i!«rvjdcTit thiil .u liii- piirli iiliir ■: i-x-w nt 
pr.M-iil ti-.i con»idrrAtLoii 1 » ;i 1 1 ii rl mij .ki-I lUi'' r iik>Ii- 
Ui.li '■•>r\.:\:u-.tu\\lkm'\ lu tn^ liiiui kiluwatt« will be 

lltui> r ;-i.|j-i'l'T ll i.Ii. .i.'l^.l, tn.Trti.l 
the pM.i.T stiiU-i[i aii.i rr.k:i : : 
p«j|^ plitide ^'urrcUtM vtilJ t»» .-<,^:l-ll^ f.-l 

'1 IjtTf ant two dihltiirt ■•^int n.v .if -.rvii'n to hv 
rjitrfLtl for. Hi>i' that rv »>-i. iii iikf lUf Mnrrn- 
polituti fttid niiEi ine. wEt«*r-' r :n- -iMpeartf frt^iU'r-lit nlnl 
til** runs .'i iji; TIjt i.rh,-r ".lir- c:lil' of Ion;; dlxC^iue^ 
liiu'x with r. 'A ^t>>^^. In prcj-fiit pit[KT it is only 

pro|HM«^ lu tHiiiiitUt r lUt! tir^i vjinctr. In tliuoueljitt 
life of |>i»|> pluue tuot«>rii iji'^^l ijiJi U'' I'orikidifretl, Car 
work ruuiiliui; fmpn'tit *.topf>iiiK hjmI »turtiii|r, Um^ 
hiivt- nut up to datf prt>vtHl »;*ti)«f:v*tory. 

A -lii.rt i*i[iiiuii»iit|oiiof tliH |iiipi;iH;uKH'of nipitl aotvl- 
ili ru oil Jiiit'M hikvtiic Htoppin^ plaL-«>.^ ill ttlutrt iiitt-f- 
vaJ-t IN iiiti'n-7>t|t>^ Pnw'tiTTttl ciift-rieikuu with eleolH- 
cuilJy dnvt'ik luotor i<un> ur l<iL'utii<>tiriiii oq (be ex|iert- 
uit-iitAl truck »f iirnvnii Kl««trle Cbinpany, at 
S.-ii.fn*t*r»iiy. Ijit5 pnivi'd tlint it ia perfcetly toaslble to 
attjiiii M cpt^i of :ti» luiW an boor IOt«eondsa(l«ratarV 
iuif frxni) u Htjuid^tul A^uiuloira leval traekiaad tfaat 
dimtik- 0.1 M<<Mjudtt rurrent te ant off and the train 
allowed (o ,*oii*t. tbat tltabmlBMaM than pot on. tl» 
tnim will t»- brooirfat to a ftamMD » nmnrU bitar. 
and tin- u>i.il "UM rron ttwl la alop will bo •OwoaiidiL 
I wVr ctieee oooiUtlam it Will b» fboiid that the avar- 
*f*^ will hnva beco Si*M m\Ut an honr, and that 
tbi* toinl dbtanao run will b» aboat 0« of a inltai 
A)Miuiuiaw that liMtead of attalnlnff tha ID urtlva Ml 
Uuor IU 1ft jweoAdi^ It took flO sacoDda, and Umi Ihb M 
•PMpd of *• nlhs tm liottr waa hapl on lar «gaeondi 
^ fed tha hmhcfi than imia&tbtttniiDWttnMbft 
jntteaafauubtllllon iMmda. and (tia afvnuer 
■peed wonld work ant an 1\ m mtlf* nn tunr, or an 
ovafa«n» apaed of ahovt 10 iht ct-ut. 1pm than In Iba 

SxpvUnm cam, tho omuampclaD uf power, howam, 
plmr mnah moator* 

uh ovMmt ttMft Kbe mm iwportlMit polM ii to 



attnin n high avernfr** f-lM**^*!. f^*^ t<^> kryptltf itiaziBunin 

*.p«'«^t AttlUII**<l lift bow {-ihi-ridk- IL- li> MP iliitltiC Imw 
pi HiT Ih r»tp)jf)<d 111 J'Tiii^li'^ Till' itJiin. uiiU jdM» Itm*. 
ptiUtT (»• l-»'*|'.ilri'd to rdh tl.i- 'I'll'' luio* t^'iw.»<ti 

1 ti4' tiioiii»'iit M lit'ii iJii- ina^iniiiiii >'pt'<'d »■ ^tiJiHo'd and 
wlifii th*' lirtik*^ itr'*- pill oil --liouid Ih- m U-.i-r fmin 1 
to tliii»^ TliiU rfipiir»\l for .pj .liti; i (o- tram, mo ur* to 
aUow for«Tnir* in Jiid;.'iuf'til mi Ili>r* jMrf of tht- driver. 



! tiiiji". 

■ -.lilv.- 
>i [<•-• -1 
r.'d .■. J I. 



Millllliir IlllI l',lr-l 

;iri- ilr.iWM i.-y -Ii u'Ij ■li'. . 

to .ut**m IV -(MTd of I t m:!.-^ uu ■n-iLr. 
till- hpwtJ »ri iloiilyjf I I .111.' M- i-MMiii; 
tract joti ju«t luf-iiliHti. . I 

A iLiu«'h ItvrK*-r^ i urr^ ut r»Hjtiirtil lo ni- in n 

rapid riri-.-l -ruK ■!- tl.nii lo ;i,riiiui ahloWoii. li.r I'*. 
I'lirrou' ".nil ; it-ij iiii-l ihiiiiitf u niurli nJi-.-rr-T tn*'. 
Add tli>- Ii" ll . h< tijy >-ii|ip.;.',| u'lll Ik- Ui-*. jn tht- cum- of 
rt|ii;', Il:itli I'l -I'll* !ir-r. ;t'-;vl|Mri. Tiliti flll'l lUlIft llOl U* 
h>^r Ki^jh' iif ia L.'ii Till' n ut uk' tlir f(fdr-rw for sufli u 
• Vfictu, artd the trjtiii mtm^m- ^tioiiM li<- nrriii4^*i-<.l iik 
»in'li a uiiy that m f<'W trim it. .-v* |M.*>ildi' t-iari r^^^ii hi-r, 
Fiirthcrmort-, tlio itiur»> rnpid iim* ;4i-<i-4'l*-nittoii ff<pMr-*><l. 
thi» lurirrr will Utv ^u^>tur>^ have lo be. «ud. tlivri'ftn'e. 
ib»^ri' M ill Iw a lltuil. aburif which it will nut be a«Uau- 
(a^iiif to push thi* rapidity of Kccrlrraliuu. In ii<rw 
tuniitd Uiivm. Hurh an are now boinn nMutrurtcd all oror 
Ixiuduti. it will br eviihtnt tlut it ia an ailrantaffr to 
have IIm! aluliuiiii bttllc with a down irrnde for ihtf* tnUtia 
to atart, «u a* (o Ihein the loutora and r*^lu<w ^^w t^tir- 
rent rn|airvd at utart i iiiTr and thai nliollHrly tt will be 
an advantate* to hart* an up irnwJc wIh'ii *t«*tirittt.' » **ti\- 
tioti, M» a> t«j reduci* (hL< iiriK'Urit uf jMiwcr rripdrt-l In 
brnkih^. Uy prvipvrly cln<>Miji: tjjw— u'nijh'tii- ;! h 
fniini) tliut H total «^<uijotiiy of frc'in HI lo per lh-hI- iu 
thk' total iHiHt^r n^iuirt>il t<'v a train way be luade. Ac- 
ciirdiii^ to Mr roittT). iri>U. it waa fbawd thait dnriaa 
aceielfiatUMi nu avrnu;i* puui.^r of SI ampnaa par fam of 
weliclit lA traiu was nMiuanil. 

With a ooiupletc train MMiiiM»i'd of oii«* iiudor ivtr 
and twu pasMHi^r carK Wfitfliuiv' I'utuplMic UMmmi 
tM>uIld^. a itiaiimuru horbonial vlTort oJ ii,''M iMHtmla 
r>^)uin-d in mvalffatloii, tliv wnKtwtti»«arrvnT waa 
:h) aiu(M^r^» lU .'iiio voha. iba maxluium aptwj atialuad 
waa M mUm an boo?, ood th» tlina lalwh to attain tha 
apaad imm St oaMO^ tho «elir onr taatnc oqutpiiad 
with two too horaapowarHMtort. 

MmflMuTAii BLcvamb cweaaft 
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III anoiii. r i-.v.— , witis a train «Hiru|KiM*ii of tun- u:4»tor 
riir. t^|iil|iptd v>\'\\ t-A-.f t'St Imrw |»ow«'r iiuiiorv jind 
(iu« tmlltT '.-■^r, t:i.- U't.ii writflit of train t«-tri»; iu:!,i»n 
1M>iitid^. n m.-ntiiiiucii >p«>*<tl of ill iiiiKit uu hour U'iv>> ft\- 
tMiuv^l Iu :IT »«t"«MHl». lit»> niiixiititiiii >-iirr*>iii ttvliiL' *''Ji^> 
Aiiip(->rif« and till' iiiKTiitiinii hoiiruntal 4-ITort r«Mpiln-<l 
to attain acwU'mtlon ■'►.i>|»i |hii)im1h, Iti a iml rit-w t^f 
itiAi]'* on the >taiiTiu>k^t IVitrli lui':' It wad fuuin] (hat 
Willi a lu'avy iuiHot car. '"d f4'i't in Iriiirtli t>v<*r all. c^ir 
rsriffitf iUD pai«f«:'nu't*r^ ut-iuhltii; -1 ron-, 4>n an a\frairtf 
ifialaOOe o1 %,^J (v^^t belut-«-n r•talr4>tj^. n iiiaiiliiiiiu 
B|ievd of 40 iuii«si an hour wan nlfjiin^'d. tin- a^rriun' 
i^MM^I VkfUie Itf mileo |ier iMmr. aiid tbL* |H>wcr rftpitrc^t 
wait ii^Kti Hoard of Tnwle onlt per ion uiiU' 

Iu an r:(perimeut w|(b a traUi rfMii]>o»i «l of uhm mkh 
tor car and one trailer car, welslnn^: t<iii* with »ii 
Avaraca dlrtanra between atMlHM»>- u( 4.'-!^^ U-*'t. h lua&i 
maia aneed of 317 wllea waaattunHfcI. the a^^rayi- i-i>*^'d 
Iwlnff 17 nillM an boor, the power m|llir«d belug 
Board of Trade unit par ton raHa. 

Prow a otamparlaoo of tha oeioal leaalla ohtalnad on 
tha alafatad tteaifto nUinifi of GbloaflD and on tha 
MatrapoMuaondMilrtotNMlnC^^ mm Uioit 
wbaiaaa tha moilnrain apood of fi inllaa on boor la Oh- 
tatead in to mmtU with alaairia ttwdtna. It takaa » 
■eoandi la do it with utmra 1oeanBtiirBa,Kad Itantwhllfr 
tha el> Ht i|cnHy propclkd train annld do tha dlalanoa nf 
1,900 fkob In M twmtida, with alaam jt would take 98 



J nr n a ari y half aa nioch thoa aaaln. If in the 
I of alaetrle tmnWai the power la ont off Che moment 
tha maximum untted of SA nille* nn hour In ohtaliied* 
and the train allowcil lo emk^-l before the brakea oap 
pnt on, the diatanfw ooikalilvreil would be dona In Id 
MMH)n>l«. Tha eiaam-drtveo train than wooM 
take tiMw» than 98 par otot. bmmw tbno to do tha Mine 
dtittaiM^ 

Havlnv nM toahow tha advnntaicaa whtah aAMria 



Intf tl»' fr*>i|nf'n.-y of th- trjitiih withoiil di-v-mouii; ih# 
rariot- ot '■-ii.'i>. n.»nn'ly. (h»' tjj-.iiiiire tK-i»<x-ii 
trains, ii ni.is :KUiwni;tirt'oii'> to hum, tr<nu 
.'4*oiioniit-;il *tiiiid|M'Hk( of ^.'heraiirii: I'o.i. r, t'i«Tin.-ity 
i- a idn';*|»-r tnt-i hod of oii^r,-*lion (i uij lan l.^.m,,. 
Iioti. All tdi'4'Irirally drt>4'n train out', it-.jmr.^ f^.^ 
inuii ]ri-<r-iui '.'f Iwu lo drive it, and uin':i ih^ tratr^ jg 
i:oi riitiiiiij;; no jmjvut u i'on»uin*-<l Ai.d im> cimI .,r 
WAi*-r wiL'.i4-<l. Si4-itn» ioi-..ui«tii\4'(., n i> kijn*!, 



it>-»' liLii wry liul 
ftandin;,: -nil ti 
imicli ll'"- t'con 
Aiiii-rjca, it- •n: t'.i 
l;oi>f i^uAt r. ' ■! 
Ih**! lhn-4- I 
avrfutri- |»n 
a train pi 



1... 



(•ill. 



. ll ■ 



: wiilt-r wl>4>ii i|„.v >,rr 
iiu- niiii.iiiL'. Aiill krt^ 
«f tin-y .!<. it, 

• o( r..;d |*-r iu4ii-4lpd 
L' I r- jd* It i> si itvnl 
11. 'in .tr«? (■»tats4mi**d, and 'iil>ii.ir an 

mi rn t |i4i iior^»• p'.>Wi'r pi'-r l4X>01Uotllc. uid 

I- . >_'ni'' ■n'li.diiin.' 'j^Vt ton». at a f.|HH^| ^.f 4^ 
inii"* nil hour, »4- ut-t at tin- iui«t.t iNNiOomiivsl mf*' 
al-iut II pouinl 4*1 i-oiiJ |mt toll nill**. 4*oii.|iiin'i'. i. 
tin* ili'i-irii- i*.>w»-r r.•^pnr»■^i by ciffif n* tr.i'Mion 
I*i>und» of <*ivii \H T Moui-dof Trjidf nnn ri-ipjirv^l ui,h-ii 
ih ».norii(oii- . und. r favomlik <v>i>dil(o|i'' it <*."n'..i 
titkf- ludrh o\i*r ;! p>Mind» o| 4-4inl («> i:iVf oik- Mi>ii/<| i,f 
Trad»- Midi at Ihi- irfhUijinl A prx>l»*'rly 
eltM-iri>:- nlat ion M ith Uir-^f 'irilt-v would proiiuhly u-m 
«»ii^iiiin' iijort- lUan v poundp td C4»al (n-r lEidicalai 
lH>rwi* ptiwi-r li^'ur. or !.'-il.» |r>iuiid)> pi-r kilowatt li-uif at 
thr ftWitrddxKtrd. and i ii;;iiii-» of the »izi- of 4.i»*| to 
II,tMMi horyr [HiU'rr Ih- ^tmriititi-vMl til i-«in>>iiiii>- uut 

iiior** 'fhAn l:; iKHiiiil* 4..f fifani |M-r ii^dii-nii'd iime 
|M>wt<r h^wir A U»v»* »>tatioii uuiild fn ly juMlfy 4 
(.*>tiiitutrati%'«dy Iftrm* hillial t-xitvtff In mul hnndlhig 
ati'l •-lokii u iiiai'liiiiHry. alid tlie UiCHlion 4d ,tA. 
'!..[ h'- rho-4'n H> to bi* moat ad^nMai:>*i>iidy 

sauau-i JI3 T'-iriinl-- »>4>lli <hmiI atid Water. Thf e>^kl with- 
itrit hr-riii; handlrd b->iiur laken fruui eifhrr (bt: ■tup't 
hold or till- railwav tni4<k, cuiive)ed aututualitsnJIf to 
the ixai «l4.r<-*, ani\ fruiii theikVtr aiKouuttiealiv to tht 
tin*. clii> a»lir« tiriiiic MMkVfVpd away autuiualiciLllv m 
well. In Kurh a »tatiuu but vi>rr f(*w lurn m*mU\ ht 
ntquired. aikd the txmt ot power could be mlaceil 
oua baifiwnny par Hoard of Trada nnit, IuoIiuUqk «i- 
panaaa of ovary kind. 



Di-TTAxrit 2, coo rrrr, to sr !:■.'::< cvtk ir* 75 
siooxw. oa AT AX ArrKoxutAra avkaaob 

onto OP 16 Mitn m mm. 
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rt^iMj'irinfc,' aciiili tin' <-<>«it c«»l.MiiH|ttit.u \vr l^tui 
luil-' ■ iii:iLii liiH* rniiwaxp. i-t'w* 

fn.»tl; I" |'><lll.^l^ I'f o^JiI (mill lii*U- wi- k-' * 

inmI .joiihUlciJ'tniii 44 tr^iKt t> Htl I'l J -!;.* |M.iiiiili. I^-r I--'^ 
ItiiJf, i'<'ri»«l'<Mitiili^,' 141 [jfi. 1' i [ . Ml till* |i^r Itnir I 
Triiiiciiiiil. r<M|iilri-.l Im li. i .-.iv - : ill li.- |i.i«.t Imii" 
'I'UA' (ullunlhK '•■"•til* iH'l tiiiily (■t^Uiiiictl willi-Ui-^ 
1 orliMi lyiw* I'fii.'il**''- "I'll *-lniithiril Auit-rii-Hii nuJ^-iT 
IffiMTiLturs luny Ik- of iiit.'iv-»t 

TuuilpLial cuiKUiki'il. UnHiklvii I'lty li.>il»i>.> < "i" 
jiaiiiy, ]«T Huui] of TkuI.' khii, :i |»hhiiI». 

T»t«l m»1. Merjrtllini.- im-linii'il. mI Itmrvl ut Trj* 
mill 5<l •» itchkiounl, 1/ yi ni mlj.mt onr f.irlli 
injri. , 

( (.1 mini ii*r iitiH. 0-5907 ci-iii. uliMiit v \'ti ■! • 
l>4*[iijv , t'liinn Triirliiiti (Vmj|5.Hii>, IMiilii^lflplii.i- 

roiin-^t t'liil. |tiiiiu«!i. n.nauuii-'ij. |it'r i*4iiini 

'i'mil.- utilt al ^witcitliiuiril. 

Id aiiuilwr com owi uf coal 0-373 cnit per tisuU ui 

1M>I COM of unit, all iMludcd, •1MI «eil 

Cotilmmiiiuplioo In ■'«*^. •!•• SJ'lSS'illw 
ciM. ttwrmut teroB* your, lar ludiaaM bi«»« 

What »«l (low Otrlh* «i«lti«. I,"'1»"'-V 
■iinud farnilway work. omhimumxI to 
lUMui <> nhown by the Imt thM by »Bch » f«5f 
It |MW> AiB»rir«i nUtion lh» caul «o«l»W»p«*j« "J 
dncwl fiwy mi •v«»bi> of »"« *« 4* iMMmb 
mr mllff. , 

Pfnm n wlw n* (Icnrtu ohinlitml froin '•'» 
Ohlmen rlvrlrip «v»rhM».| liii<^ fmiii "18 '"rJZ 
H.i<inl irf Trmle mill s- rw|.ilrvil «t tlw ""'"'"JJ'JfJ 
I" ijtivi- tbr train*, tli- Hvi-mct' nf '^"VK 

beiuir iiH laik* an bniir. aiHl the iaa>lnittin •pMII 
U!iMd««iTbwfnHaei<>MullM«nhonr. . _ ._ 

Tlw •mThM «atwcganaptioB.|MrBQH<i«> 
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Hiilt. riiu'.t ii('co5MiriIj* Im» v^ry l«»w. rU- l.i--.-- in ih.- 
•Ifp up aijil Htfj. sU>wn Iraiihfiirtil*-!^ aii.l it: tin- tniit-> 
nli•.^i'Hl ami T'tTiiry rtinVfrlf-r*- w<H[!.i uut vcrv tcrt-at, 
ftii^i II w.iiilil I.C [«.rrft rls t^-t-i.iif ii- llllllili nil rrtl<M<?lipy 
ff'iytl«T i-fjii ihf I iii:..r r-niiimilB Mittl uf .Vi [^-V 
cvhl Hill I l.f 5»iw»-f up|.l(,-l III I (it* riir atlo. Ijirirt' t-it- 
^rru•^ ali'l ii\rir*' ir"ii"ri 1 < -nn r>li>l •■• m % iTt . r> un^ ilfi>l^lit>il 
nt) iv lo tAiit' iiij lA t-ri iii'i i} (.it i i-iii, r.tr iiiiv |M*rliiil 
of tiiur, Aiid bo eniM-bU: af urerluiuliiit; |ier wiit. (or 
*^ ' Km wmtvml JaJWTi ond Iw • MhMhm of 
rtomdlxattBliwd. 

BLBVATttK t'tiK Mill. 

Lniffth of rfiMt. as I. iiii^». 

Avrriifti' ilistaoe* batamn •totitniH , <r., c. 
Tiiun inlrrrol battraao coonreutivi- 

tniM aji ininiilML 

Avt^nu:*' M|>t*^ III luitm (xr hour ISlllUMa 

Mnxiiimm Nti««Hl it •* 

T6t«i mled puwiT <>r tr<>iH'rjttinf7 Hia- 

Uoo (i),«00 kllOMtta. 

»<M:m WDK KLKVATBD. CIIICAUO. 

l^.Kti. «f *tr«.t vntwOm. 

Av^TA^ i)lAtuni->' tiflWf'rii vtatiiMiM ]»AQ(ImCi 
Tune iiitrrvaJ bftwctru cuuMwalire 

irniim \ii lulnutn. 

A^vTiLtp: upertl ill iiiilen [M*r Jkuor.. . . 14 uillM. 

Uuimuiu «>Hd io biUm mr Iwar, ... M " 
~ ' ratajprnm (4 anlM «» Mlo- 

'i«aHi)«fliiMtMtatMrttoo.. a,IW kOoMlti. 



nmllH, 



iMitHieniM.... 
Pomrof • la* too 



Tit'n^b nf llm< 
nut I 



iiyft>r of ♦ 8-1 



lU- 



. t II,. 



Ijrnt^h 4 liiilM. 

stntiMl. . . . 1,VM kU....Ut'.v 

^iltllllH'f i>r crA:iiN I'.uouii; ov«r tiinv iii 

... , IJ.iMKUralBa 

TuCttI rul^l |...u.r.>f Cttl«gg»llMle«l 

Uii^. iipproihuttlvly. SS^if^ kiluuratU. 

MABTAflUtr nucK. 

I*ttn|?th -.if Inn* ,,,, 211 niilr«. 

RAtmi [f rwior ol tt.'tt i'lit tfiOO kiloWAtu. 

Av«>rtitfi' ilixtJiiu't' ^H'twitMi HtnCioW rp* 4,*JH(I tf*'l. 

Mnxltiiutu AiMtttd |Ktr Uour --•«•» 4i< iii:!* ^ 

AvvriMTH AiK**^!. S& " 
board uf TmiJv unit pfT tOK OIW, At 

•witchUwnl i\ \tH(W 

Wdc^l I'^*'" ''•'» tmi»- 

Th» rUratfl riiilroadf i-f 
hnrc httrn U»illl^^ ^ii'-iti^--' .In 
mpUkly chitt tiif h(i4.t.iMLl - 

S*'s» V<»rk MVhtriii iiiurh i< 

Til." fieva((Hj rallnMiili* <-r n.'v.r !>. 

to earn a ■atMairtt.ry »tivi.!.-ii! Tit. i:'''i'-fl 
Iruductiuu of eleclrirfly hi ti;-- .y-%-rii i 

(rr**atly iniprovtHl (lit? <'liiciiir<> I itii ii-n. m -pii'' -if i 

thr 4tifv.»*.cil lUH'^ in in"->( Tli- <-l 

probl>'iLi m rr>ii.lv.-l irjt' » a '.ti*i' ii ; -ij i -f 
rr«f"t(ii';if h*» ilikI ri'lntivr i^-irtN - I -rrvicc 
of tSiifc i*l:i>.* whli'tl .mil* Im l.i.»:iitHlii /I 
tiMl^t I'll -rM- A Itmtiv.- iMi'*.'ri:i whu li Itlf |MX*|tlhiUtl4t* 

tj( rA))h] lUKJH^HfKCictiri « niAXiiiium, niiil, all oCbrr 
CLtiidllioUk b^iti^ ithoitUl oh«H»>iti tlitt ^ggthWlto 

on<t. vith four luain tliruuc'i Hiiet<, willHxit bninrhm 
of iiuportancct, while tlw Brui*kiyu atul <*hir.«^ yy* 
tfmn nni rompaaed ol tnink with tinutciH>j<, m- 

vulvluic tuorv OP liMi «mii|)Uoati'd AWitrtiiue Arntti*^ 
iiieiiU Until about a yuar in^n. rbo thr*f c'lti<-ji4r«» 
('••iti|>anltn4, ttM l«Rk» Htrrtit, th(> S<iiith Shlt* and xU** 
MrtrTi}M»|it44t, had lfM)«>pi>n<lMit ttTMiitil ill xUn bu*>iit«'«» 
Ummrt 4tt lh« elty. Now. bow«v**r. tj»« uewly cuttaCnK't- 
Ml Loo|>,** meireliiiir tn« baairi««« tiMtrtet. in umhI an a 
'mm fur all three t\tw* and fur a fourth, tlie North- 
umlttr ooDiitructkM]. and all ihv rl^ratrd 



>r->» \<trk mid Ur»M"«klyj 

..■hili'i-Mi o! ihr H>...-k.vi 
I] rri -.III I ii v«->l 



•» li i<-|i |i;ir.il>. 
viit^-;i rrillr(.zt.i 

Any r.t:lr..,4U 



iiiutife |Kjwi!*r wttielt will brlhif nlmiit tliv qaM 
oelrraliuu otiniiiKteiit with due etuiioiuy. 

Vhe MaiiUattau »>N(*'tu b a ci-iui|iHralivfly Kimpk* 



gniHiaf tte city pun ruund tlim IcHjn nu *^a<*h trip. 
Th> Pww i U jrn •irrated ■yrteiu hax latiOy Mfurol a mw 
tonulniu on tlw Hanbattan liland «Ui« of ib* l)rook- 
lyn BrMv«h aimI ispvrliMnls m bvlny iwul* with a 
vhtw tu «anT«rtliiiv th# vntim Brooklyn iir«t«Hu m ekw- 
triftrr In th« near fotHrvb Th* WtJre >>w York ayt 
teni.l tuymvri>r. in mt pntMlfc Op«W«d by ' 

Th« littler loooiuotlVM (n on tlw New York m- 
tonitweiKli 47.0tJO |K<uiidt<, uf which Sl.SOO ai« oo thv 
Poiir4S inch drtrlug wlietrh and l^.^^iOarpoQ lb* fcNirM* 
Ineh tnuik wlMob. Tha total wba«l btm la Mi tavlMM, 
of irbJehOOfaiohHUrigid. Thofr«BdnVMtlllMllM 
la dlaaaiator and havo a IS^imIi Urofcti TIm 
•Main K^sqnara f«««. and tbo total hMltBff i 
If ijm w|aar» f«iK. Tb#r» aro IM flOM IK m 
dlMDec«r and 7ft iMbo* long. 



TIm ftandMd M«itifttc«i «ar Mkiia Il|,fll0 aomnd^^ 
teMtiiirliLMil fMQMntisr ^ifa Wp— wwifc 
ft U m&mkUA m oliht M>iDa]i mhmh. 
TlMMftliM|||ilar*S.av lwMl*d V«nbatUn train 



. Th» wMit on tbo driven to 12 ppr 

cvnt. of tho iDtal tndn ««ttbt and with 'Jf» i>*t epiiC 
wUiNlntt. tb» masriiuain drawbar pull possible for the 
loenniotir* to axert U 7.>0 iwuiindr*. 

Tim id4Vtrl« loroitfrulive car of Uh; Mfrtn>|M)litan Klt^ 
rat^ Riillway Cuiupany. of Chlcavow Wfich-* :>:i.d<K) 
pt^uiMh c<Jtup1et« with cuotors, or 40l(NM> ptnind* nrlu 
aive of iitiiturm. It »> a utatidan:! Ainprirnn nA*«>i-ii|£rr 
«ar villi full watiiiK oaimrity, a>Kiiir om* haff at *^rU 
platf^mn beinfc tnkrn up with ttir cnh a-nd n^^-xury 
eootrullhitr »ppar*luii. Tbi* trail rart. wrl^-h ."^l/tod 
poiiml^. Tti» Mratuitf aiul utandliii; rn|»»i-ify nf b<>lli 
■nntor and (rail car» in «n|iniihnftt**ly (mf^fn.LVTH. 
Th« avpnmo 4-car h4«rtiy lua<UHl train wilt wrii;h 
•boot 100 tOM. of vblob AV'ft UMM aiiprasiaiiata^ ara 

OD the iBor wMb of the tooMnvUm luotar vii«k 



iiti'l .'t ?onK nrri in th<i truil pan*. Krvmi a^i tit 3.> jwr 
<<t 1 hi' rnt traiik W4'i^'lit Im uvjiiliibK- t' ir tTi^i-l i^^n 
uiiiltT iluT^t' »>iiiditi.m», atid thf niuxiiLiiuii vlmwltiir 
pull ptiM^ibl)' lo t>tt'rt wtthiiiu 'lipplhi; ii( wlir>4'U 

atMtllt ll!,'-^*''' |KlLllldH. 

ThK Soiirli Siih< KIcVNtvd Ujit|w.-%y ( 'mntM^ny. of <"iii. 
rji^o. In fipiip]M'd with [lit- Spfjuin*- nifiliiplt* liinr ».y,.- 
tfiii. Ii> nii-ittt" <>r ikhiL'li [wii or iiiMrt' oani in a iriiti) ni>' 
r^inip(i*^l with luotont iiml luiiy N* o|M'raIf l in unr-on 
by a fiiij(;[f i'<jntr*»li<'r fniu aijv f^iinl in !lic Imiii. Th" 
cu4U|>t\iiy i*ni>w oimtaI mi; 1 <'iirtr.iin* "ii vufh of whii-li 
i» a umtor truck aarryuu two luolom. The car* weiieli 
ftbovt to tMW oimIi wluiout load, wmI Abpui •! p«r 
•Mt ^ Ult tivin lioWM i« •ndUMa far tnwtioD. 



i-iiHV loavvrlikLU thiLl tlilsWOOld glMlly ll 
uvcriLKr- ^pl'«•1l jiud tlifre-fof* doOMBM ttm ttawMOH* 

Wir\ li> tin- dl'lim'T*. 

'Ill*' fhiirii«-ifri>iu- dif!rn-tii-^' ln-tvroi-n i litr iu^ri''li>n%- 
tiuti otirvt' of :i trjiiii Iiiaili-<1 t>y a •trutii InrnriMMat* n]>d 
nlM- dnvi-it • UiTi ii'ally ix that. vi|ii-i>-ji> tin- ai-i-*-l*TjilH>ii 
wilt ff ht> aiii i> iivfd IV ijioiivt- |N>w*'r uirr^n-t-n lir"t, 
►.lowjy roilitwiii^- ti curv.- whi<-h l« n^-arly taiii:»-n( to llw 
Iioti/oitr.-«| iir ttHM* iixi". ilw ucurl(*faiioti curve in tlM 
i-u-** nf rit^ rrii- pnipiiUt-Mj b lepowiulgd liy artntlght 
line rifling vt-ry rapidly, aiid SofUainf » Wrj mudi ium 
gUt with a vertMial axia. 

> U Hoy bo IntfMliiff to motten • hw dotolb iv 
SovdEnv Ibo l«o «fl||o povtriUtJoiiH vWrti tno tto« 
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Th*'N' arc , tlinvf^mv th-.-r- ilivtiru-t tvjvt nf . ^-vjit^ d 
riiilway tMpiipiuful. iln- Iim'i.ui'^.; ii>.in^' 111 t.i I 
l-f-r i-t-nt . of 111*?- iniizi 'A.-i^-nr t-t-r rfiw>ii-,.-ii, inMl*-f K-m'.v 
tr.iT.r ii_r|, 1:1,. U;,. ...n i-'tr I riiolivf MfiU]* 3<l to 

i'> p. r i-n:., ai.ii iiu- im- riplw tiiiil By-ifttj (ishiir any 

U£Jl:'Klll lil' Im (11) [i.f iVlt of T Iw tnilll H'fi;:!!!' 

'I'.l-- trA:i^|...flur!M.i I I.f lii,. s-.iirl, '^iil-- J:%- 

viil-i K.-i-uav, ih ' ■l.uv..-,., f.-r .Imv. A l;:..-!. lu.d -^.-i. 
U-|:ili.T. >.t..-(rri ;i .-. -i; i. if i vt-^ M'^re *>)U|>|oy>' ' . 

v.rr.- J ■■ .'ri.t- |p. r I-..T . -A 1 .1.- rt t I -.• Nanw MMMIllt- 

m1 r-,f- til.;. V. r 1 ■ ■ 1 . 1,: - p. r ■ .i i :•. nraMLfiu^ "t 

iu-i»[ .y M ^-rlit. hIh.hi! -IJ p. t r.-ul. 

tlKTHul-ouT.iS I>l.- l Ult'r. M).VDoar. 

Avt>fa|^« »i|«<wd la luUea per hour 
Maiiiiium *• '£7 
Miiiirnntu ttnie betwoni ponaocn- 

tivtf trains - . . M nilnnte» 

Average time bL^wimioan»vciitiv«' 

train* .^"j to* mm. 

IVilal Wright at train 1*11 tofw. 

Arera^ e^rrywg pa|Miclty 499 1 

Wviffht of InroiunCtve i7 1 

ATiHrni^e dii>tMuct? b^twwu Bla- 
zons. MOtlMt 

TliHe rf>nnire4l In MH.<undHto rraeb 
8riinll»^Hn liMiir htartinff fr«>iii 
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Till* ficrir^-' HI rli.' ;tU.i>- tuttjf it '.Iw 

Cn^i iiiiviuiiiit'i- t.i ly*- t:aine^l by clt-.-in- irin-'i.ri, t*y 

llU^aK^ n( wni.-h -lM'..it <lf IUlIf^ a'l In .H r r. .riM I.,. 

tainrd in ll> M'n.ri.l-, uud by f-nuiuf ^-iilriiliit.m, -i in 



(ll hiL' *'<|iiip^>fd hi Nfw Y'lTk 
t 1 I . :[i r^f tram wa\ nv^t.-i^is ■. 
yU^ir'^i^AiUiU and thi-'Tlui.l A> 
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.■ lili'lrr ri.|i>-tf;l--t|ii:i, iiicl V. i .\ nm 

.,i,iM-cc,-,i >..f- f^rii ( .r ;;, '.'m^ i.il..watt», 
I I. . ill*; tu.d it c-a|iwity har* 

•r ii.-iii K .1 iii>if th^t MKioani. Tbo 

> ;..iltrnli*r- uf I (if I if nvral BooMo 

T I I 1 I, .'ill . -i'. it fr.-M-M-Ii. \ ..f rM-'».b 

■■■ ■ I . ' . - J' V ill h |H ■Hid Will 

mil It j(>.-i d iif 1 1' V. ilnttiiiiN (MT iLiinuie. li will Iw nf 
thf ^tiitionAry amintiirf t> pf, tilt? c*iri' bfitic built up 
of hiniinattonh tMMI Inrli thick. I-;Ui£-h Uiiuinaliun haa 
two ij.ivt'tftil proV'ctiou* wliieh tit tn *M>m*«|w>!H!;rtf7 
s\-r.>. lit fi.Mis * rii-.I-rroii Hpidc-r. Sj .i.-t-s an- li-ft 
cw fi':! ill.' Lin .iiMi r int> at inlC'rvalv i l.r.m^ii wl: idi i-iir 
r.'iiiv <if .nr iiT'' fti tiy tSw* r-itatini; lifld iiti.i nrcu 
Ui.iit; !-> ji^rjijj.i'f i-i.iiiiLi'- wnh iMirt' ami uitiihnj.'* 
T\" Jiniiiirijr.* «v ii.hi.t; i'M[i>i».i». of form wouii-l <-i.-ilh 
pliiv-f.l lit -lii'^iii rl.i- CKHi' and rftaint^t by wiioiirn 
W'-iit:'^, tl,.' .•.l_"--..i; wbioh lU Into receH>« in I lit' t*-4't h 
Til"' ri--|i| Iriv:i.i* ri -tir'it.t* uf a ca>t-^lHvl rimt i-tipt^irr.-.J 
U|Mjn a cA.%1 jr i, :i r. T«' Thli- hi>- bottfd lHniinitl»*d 
t.»r»-* of jhift ir.i., tli.-jnl. pi-^^f* of whii'h project oVer 
ajid »up)M»rt iht i-iit^p. • iihUI ■AiiMlutp*. ThellelJ wind- 
iua oMitiKtx of <>opi*t'r *trip wuund on fd(rp with jULper 
iii^ il i'tou kK'tw»H'ri Itini". The insulation in Buch a-H 
Ii- »liUid a t»^t of -I,'*** volt* altrruatiui; brtwr«n the 
wiiidiiiK' und thf cvre. Tlif «'xrii ing K. M, K. iit 12.1 
vuitM, Ttif rollrftinL' riii^* anr of mpi^rr, and carbuu 
bruhli*^ are iim?vli TIil* arinatiirt* windiiit; in tcrte^l to 
I'.H«H» ioltv ;,ir,'ri n'ir;t:, T[i<- t4'niiifruturo rum of tbs 
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machiiM* uftfr Mi hunr«' run at fnll InaO in well uridvr 
40 V, Till* rfII(;I«•llC)e^ an* a* fulU»wit ; 

tU lond 80 Umi\ 02 5 

Pull load Uft-ft .\i luiul HA 

?4 Umd 9H Iiihrrrnt rrtrula- 

IHMl 9 

Tl»e 9tMiui 4intrine« which iirivt* tlH*M* ilyiuiiiinH an* 
crtMOt mtuiKHiiul ,\lUn vcrtInU ritvlncK, 411 inHkt^ hl^ch 
Mill] 941 ltH*h**H luw preMkiiri'^ ryliuih'r*. niiil OU liH^hw 
vlfikr. Tli**y will tJ*<rf^i|i A.TAW ui«llrjit*^l hor»e |m>w<!T 
nt tli<* nWti »^>i»i>iiilenl U*wil. hihI will nl»li* tn wurk 
cuuttiiuously lit tK^NN) liorm* (Hju«*r if rtft|uirHi|. iind f(»r a 
■hart liiMOr tif liiiir ihry art? («» Im* «bl«* In w(*rk al 7.000 
horiM' ]M»wt<r. T1h.> crunk nh aft is af K^iil utr^l, IxiriHl 
nnU forf^rd, with a huk* IC jiii'lu>» iJiaiiitMrr 1h« c^ulirv 
knfilh, oik! it U %17 itidwn iu ijiAiiirltT wlmn^ the whn-l 
ami armnture nrr li>i*ntr<(l. Tht* iliaiuHfrof tlic »liaft 
in t\w lM>Arinfr< U 'M inclM<> and the Int^tth of the bear- 
ii»(C* *► iii(*hfit. Th** fly whwl will have c^t nt«'l cvn- 
t*>r», mid thct niu will kw built up of Ki«<«>t plati*M rivrtrd 
tnicfthfir. Tho rtiii will wf^l|;li 2U.'i.iH)l) |M:iiind:i, aiid th* 
^iicli*** It'^lf. rt>m|dft<>, aitoiit Oini ttiim, Aiid it U b4>li«>v-- 
fH\ tliut Hh itcvm] re»<u)iA iw> |»oiiikU of Ht«'Aiii %vr in- 
dlcnr«H| hurvt* (Kiwer will t>e tMully oliijilii**il Tlirr«> 
will Im? xrv«*ral (ttib HtalloiiH In which will l»t> h>caliHl 
iit4*i> ilown (raiitifortut'nt <if 3(Nl kjli>wutl4 fnch, wliii'h 
will lowtT iUr voUturr' frutu il.IMM) vultn to S-'M voltit. Al 
this prrMurir thr current will ctitcr n>tnr}' cotivcrirm of 
900 kilowatt! each, an<l will b<- <lcllvcred in the »lm|tc 
of n cnntinuoai current of 2<*3 voitu to the tnuiiway 
NyHtcnt. 

Thu coxnpany opcratM Nomo £V0 iiiilrM of trarlui and 
cafTltftA approximatftlr a.'UKftOo.OOO pnMnn^ra cvary yp*r. 

Thv Thfrd AT*nm» p<»*d in now <inca^i>d in niuippinff 
all •>YiH(lii|l tu»rM» and rubli* hn^ with I'lnrtrtc irnction, 
and for thiH puriMwe \u%> jii»t (ttr^n out a oontTaet for a 

iHtwer Htalloii which will fveiitUHlly oonlnin Hlittf«ri 
;.))4H) kilowatt firentH^torfr The crmraton* w(ll Iw very 
liiHiilar to tlioae tlifttcrlhrd above, and are brinif built by 
thi' Wcntitifi-houiic (Viuipativ. wh<* arc lite wile ountrael- 
or< for the wh"lc work. Fhr eninnm will be iitariiie 
tv|>i», vertical, and iwi* beinc biiilt b) the W»*«tini;hou»t* 
ZAachino t'ocupanv. Sub vtitttoiii) with mtiiry trait*- 
ferrra will be umhi. a» in tlw c«mi» of tlte Melro|>olitaD 

NTHteUl. 

To gi^^ an idea of what may Ik* done as resards 
pnw«r trntiitniiMtton, the follnwtnt; few fltriircii may Im 
tupfiful. Th4> An<t itt1f>iupt« At thi« cIi^mi of work w#r» 
made diirlnit the Frankfort Kxhibition of IKil. au(» 
liorw |H>wt*r tKitne i^tufacianly trnnftnilttiHt a diHtaiie** 
of IW luiWfi with a prvi*Mir«* or'94i/M)t) volC)^. Slmn* that 
lime ele«trfcal |Kiwer (nuiMnit^fion han tartly inrrtwe*!, 
and the r««ulU <^btainr<l have very hatl^faclorv. 

4,1.40 horsv power at Ihe prewnl luoiuent are Trinilurly 
trati-imittMl uUblanceof 8o lulleti to the city of Saeni- 
luento, <?alifurnia, at a 'pre«»ure of SO.ijnO volts, where 
tlicy ant traimfonuiMl into low pr«*«iure three-itluuic and 
continn4>iiii eurn>iit fi:>r li^htinR, pi>w<». ami tractioa 
pnr|HiMt«. At Tclluride. Piali. 1,V)*> hon>c puwi<r am 
trHni>inittMl M nillc» nt a pnwurc of iO.fMMJ volt» , 4,-VlO 
hor^e i»ow4*r are tranmniltrsl a distance ol 40 niilm |4> 
Siilr IaWi* <"ity nt a pr«*iwnro of I.V<>tM> viAtr^ : I.4IM> horwr 
tHrWfr Ari> lielii^ iranoniiiicil :tj mih'M tn Fr^^no. <'aJi- 
fiirnla. at a prvMtire nf II.OUU volt* : 2,iAki h<»rM> (M>wvr 
are helnic tran»niltiMd ;tO ntiUt* to \\»mt K<Mtr»'oiiy. Hrit- 
k*>h ('uinnibla. at ti prHW>nr*« of ai.ftXl volt* ; in.iwi honvi 
pifwer nie l*(*liitf tmnfiiilttt'd fr^iiu Niairnra to HnffAlo, 
a dlhtaiice of 33 nillt^. at a prt^MiirM of UK<m voll*^ AH 
the plaiitf are wnrkWifc find elvlni! I'arihriirtloru and 
have n<MhliiK i^x|»vrl mental about llheni, and tliereatv 
hundretU mure Buch. 

In the detiii:ntn^ and carrying out of a lurve sv«(er», 
there are three |K>intji which are fretiuently overlooked 
aikd which nuty cauM* adiKnatroiu failure. ThrtfA ore 
iro<M] and ailr(|uate tKMidin^r; thonniKhly good innulA- 
tion, hi>th iiii'chniiiraJly and ehntrinilly ; nntl truck* 
milted for the work (or which thrr arp incondeil. 

Al* reirar^U rli» tM>ndtl^t, tho lK>iit)N iumI Khoiild be 
flexible, tnit, At th*< *Aiii4> llni<<, t>h<Hd<l contain iif> ho|- 
dt-r or knaxed Joint, and thfv ^lonlil tw> ex|kande(t 
Mi^tnnl IhettMeiif holt« drlll»Ml In th<«* web or foot of 
lli« rail, and held In place by nhio. Htnaitnot thitf de- 
i*crip1k>n, when pro|<erly ap|>lietl. ctfui be abMolutelv 
relieil ii|hhi, the cKtntiict reniMunce of the 1m>u<) with 
the rail not bi*ini; trrvatcr than the re»iiilaiice of the 
iMillvl bond. 

With reganl to the third-rail in«ulator«, vcr>' gi>04l 
riHiultft are ol>tainetl by luintr inkuhitint; boltK >crrw<Ml 
littu tMiiM* platc« which an* ttxeil iu the vleefwnk. ea>t 
trnn duiim beiii^ Hxcil to the bmd of the bulla to bold 
tlM railii. 



C(»MET-F'Hi>TOURAPHY. 

iVii a pc-neral rule a cxnaet ap|>eani an a star whrnip 
luuiinuUfi nucteui in surrtmnded by a luure or leeiH briKlit 
euina. Nucleus and eoiua together coitntitnte the head 
of the rotuet. Heniileii tl>e uebuhm* glare of light, the 
nuclttuii of the »lnr in rvry often acci>riipnnip^l by a 
train which for rarloim comet* and even for<mt> and'the 
naiiie CMiK^t varle* hi length, Aud which I* known aa a 
"tail.'* Tht^e are oouietM without a tail or hinilikoiiH 
iiucteu\ which are Neeii merely an glnbiilar. nebulouti 
mamcB. The ooiua i» fr»H|Ueiitly weakly defined, fur 
wliich recuMMi (he ccHiiet in liarxlly to be dltitini:ni(>hed 
from the otiier ktana. In iiiaiiy oouiet« the (ail In 
branched, and in otl>er« iieveral tailH uiay be obwrvrd. 

The great majority of cume(« are not visible lo the 
nake>d eye; and xtnce tWy can only be keen with the 
niiiHt iMiwerftil iiutrumi^i'tii, they ore tennni " tele- 
M'lipic ' comotji. The orbitA In which these iNMnets re- 
volve are e|lliiM>ii, |Mxraliohis, or hyperlMvlaa. 4*-om«tji 
with elhptlcal orhltM tw>long to mir Milar systrin and 
are ti»niiiHl '* iM-rlodlc-" f'oiiM'tw. htiwever. with |uua- 
bolic or liyi»erlHi[ir orbite are not iueml>er?i of oiir Mdar 
(tVHteiu, ami are (o Im* lookeil ti|KHi tut wanderem from 
other mystciuH. Such comets are visible lo us at ihe 
t»erilH*tl(His of their orbits ami ncmii after vaiitvh in 
pjiace. It can bit inferred tluit many of them; coaauie 
wan<h'rers 1>ec<iiiM< inemlM-rs of <mr Mdar syMtem after 
liaving deviated from their orighial pittliJi. and that 
lltenneforth tlM<y travel in cUhhhI orbits ahoat the cen 
trill luminary. 

t'oinetv with clnnctl orbits are dlvtdeil into threm 
Kr^ium. To tlie flnt group belong thow** caai«ts 
which have a period of rvvolulioti of three and a third 
to seven and oue-baff years ; to tlie mouim) group be- 



long thuse coHMtts having a iterltMl of revolution of 
sixty nine to seventy kix yeart* ; aiiil. fliuilly. to th^ 
thini group lH<long tlKwte roiuet" whtie** iHTHNl^of revo- 
lution niinilter renturlr!* and even iiiilteniitninH. Tlve 
rliipticjil orbilft of «sMuels are far more nttenuatt-^l tlwn 
tlime of the plaiu>rs, and in many com*;* extend far Ih*- 
y<fnd the |uith «•< Neptune. All orbital ealculatioiiit 
niaile befort* th«> niiildfeof ilie last 4'eiitury can beciHi- 
sideivd ait uniru»>twtirthy : for the ulwer^'aticuis then 
made left Mitu-li to Ih* ileVtred Ih the way of accurnry. 
The following are (lie imM lm)>ortunt comets diMN>v 
ere^ during Ihe last century* with tli« |i«Ttoiis of ihelr 
revuhatiuu : 

3065 

1K.»3 (III. Poixsl »<iO 

Ih-r. till, PoiM.1 4*16 

.H«i ill. tialln) 13 

IM<S Jlimb lOHH 

|Hr»7 <lll. KhiikerfuMi 7tm 

ISV* (VI iKiliatI).. , 1-KHO 

IK'iN (Vlli. Tnllle> OtRW 

INQO <|||. tIrcHietuaiiti) ItMO 

INH (11. Teiu|M>h. 4-78H 

aV. Henrjl «t77 

The ap(»r«rancr ol coinrts. sn far as tlieir size is con 
ceriM-d. is as rariou* a* the periotl of revolution. The 
diameter of the nucleus can Iw lu siunil as a hundnnl 



have imwerfnl objpctir«iii, of short focal distoiiw 
targ4' a|H-rtiire. and ar** provided either with an azimi' 
thai or |uiraltjici»ciil iiHmnting- Ttie former b gi>i)«r 
ally prKfern-tl, l»eeaMs<* the oe>met^M<w<ker l** inootly qmIi 
AM a |M»rlaMe instrument to be ftet up under theoimi 
sky. ihie iif the iuo*>t imiHirtonl cMMidltkms lo he 06. 
»er\-i;«l 111 the cuiititructiou of eonket-teoekem is that the 
eye-piece end of (he tub« shuuhl bean ahurtas poMiltle. 
so that an observer in exploring a Urge n>gi(Mi nf ih^ 
heavens sluiU uol be requlml to chaugc his |HMitioii 
too frei|ueutly. Iu order to meet this refpilrniieijt, 
nuuiy iHJiiiplicated cuuHlracticHis hare bf>«'f( ucvisiii. 

In the lost few yearn ceU>stial jihoKi^raphy hw aJm 
been applh>d ti> omiMtls. Within this |>erio«l no extra- 
or«linary phenomena have be^n ohwrveil. and niMiteu 
lU>n can, therefore, be made of any |>ar1icularly prtitui- 
neiil ifcrfonnanre*! in thi.t direction. NevertheieM. tht 
pho(4«graphs which have been obtained can be iiinsid- 
ereil as htirhly siiccrwful attempts in comrt jitiottK 

Srwphy, t>n March (S. XHfi, Swift, ot Rt»chrster. >". \^ 
Iscovered a eomeC which by the em) of the iDocith be- 
came Mk bright that it was vn-lhle with the naked tft. 
it WAH designated "<*4»4ue1 tl-T ami waa phoco- 

graphetl hy Kaniitr«l at llie Uok Olvwrvalory. IhilV- 
tuber 13 of Ihe naiue year Karnard 4liM'overe4t onotbcr 
oimiet ("It^W v.") by phol4»gTatdiy. llf the oniiKt 
i" thVj VI. ~| discoveretl by HnM^as in (he sauie year, 
oil AuiriiAt Arehetihiild. of llulensee, look tlircpplu). 
tograplu, each of tweiiiy minutes' «X|MJtturc. Vieattl 
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THK COMET-SKBKKR OF THB STRASHL Kt* t msKRVAToUV. 



mil^ and ah lane** as Bcveral IhoU'uind niili>«. the^ 
VArtatlouH iM-iiig often olnrrvetl in the same ci>lii»-t. 
(ireat oh an> the variiLtions in the nucleus. r<tlll greater 
are the variations (<» be obterved in the coiua. In 
Ualley*» <.omel the diameter of the eotaa, when ob- 
iM*rvei] in lKt5. was seventy thnu:«anil miles, and in the 
cutuet of IHII. fully twenty five thousaiKl wiles. The 
form IU141 4linieDsions of the tall als4i vary to an extra 
ordinary extent. In the ctHtiet 4>f 1H.V4. for example, 
the tail was eleven million miles long. ni that of }>Hh 
fully forty tlr«i million miles. The width of the tail is 
smalleiit at t)»e h4'ud ami greiiteet at ttw> nptwit<t end 
ami is, as a wlnde, far more ciiiislAUl lluin tjie length, 
which very <»fteii varies In excceilliigly dhort liitervalB 
of lime. 

Owing to the elongated form of many comet orbits, 
e.\etfe*linglr small |H*rihclion 4]i9tanDea are nnMlnee*!. 
For example, thecciiuet of lttM> approached witliin thirty 
thousand mile* of the sun, that of IMU ll.l within niiMv 
leeu thuusaiid miles. The former in aphell4»n was dis- 
tant from the itiin seveiiU'eii (honsAiid nilHloii nillcM 
and lM>re |i«sM'd through niily llire«> meters 4>f its orbit 
in a second-, while In |HTihelion tt iuimm^] through fifty- 
three miles In Ihe kmiic time. Mcwt of (he olt^rve*! 
cniiieta. when iti perihelion, arc 4lif»(aiit frtHU the muu 
loMi than (he diame|er4>f the earth. 

Telewcripic 4>beervations of (<viini><« arc best uuule by 
lueatiB of au-called oiMuel -Beckers. Thoc instruments 



through the comet-Meeker, the tail of this«onift w* 
only one-half a degMn* U^ng ; iijhiii the |diol4i(paf**'' 
plale it wiw. live degrees long lAter lhl^ s*u»* ^^f^J 
waft pliologranheil bv iJiit". of Roiue. At lli*> l-if* 
< >bfteTvalory. Prof. W'. J. HUfHey has taUwi a •'"J*' 
eeries of photographs of Rnrdame"* eou>el (ICW M ' 
Thi*4P intert-«.ting pholou^miihi were made hy uieain ■» 
aporlrtiil h*ns of Htx iiH'hef« aperture and fofW-' (•"•tC^ 
of thirty one inches. Tlie plalt>« ummI wen? H\ 1* 
inches ill size. Knlarg*'>ueiits nuide from thiwe te^a 
live* show a rather l.«ri:e tiurlciUL surmuiMletl i'* ' 
coma one-4|nani*r of a ilegwo in *liAinrter and 
gidt Hilar in form. . 

The rtr*t ».ucce«sful pliotograph of a wimcl wa( im«* 
III iw*! iiy l»r. l>niper. of New York city, who I'M* 
graplied Tebbut's comet V ml ill."> An ex|m 
lw4> hours aiKt forty-two minutes pnxluced a 
which showed the nucleus and ten 4li»gTee» ol Iiic 
a* well as many sniallt>r stars. Sevpral ii«>* 
l>m|M<r photographexl the opertrtim of the coiui'l*"*^ 
A *lmlUr Atreni[it had l.»een made hv lIuggitA «*/'4J' 
54. WMl. The i.hMt4vraph« of the comet of ^^ISi 
and largwt which had npiKared M"** {[^ 



bright*-*! 



Tfc* 



I l*ftnali's Cdiuet), xhowed a notcw<irthy P'^'*'* rJ*;*] 
inlenwt taken in theee lalKtrs was small ; for fic*!!*' 
pliot4>craphy at lliat time nvei^'a^d but little 
lion. 

It bos been dcDMNksiratwl that luaiy coflict4 onw** 
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thflr form Iq «x««wdlnely Rhnrt (wvimtii nf tiuir— a 
piMfioiueuon inoitt rmilffy ntwiMrviHl ti> th^ Imi^^t tMHli*<«t. 
rtaraierly ttkvtclim w^ne* lUHtti^ M tiiv*** iriiii*>f<(nitA- 
ttofia: but «» DO l«'u luMi wtll h4*f tuiiiic iibjt^'t In 
^XATtly iht* Hauio way. iIwm* (ik**trlim htv rHrhnr 
qtieMtimiabls tiocunwy. I*li<rf4)i|rrav''y l>ti» 1o a <'frtulii 
rXttffiC ovtfrc(»iuif (hiy oLintiKrIf ; umrifi'Vcr, the ffeliU' 
Uirlit of Rmnll iLud wraklr flcfliiLHl coiuf !;( futiiiot twub- 
•erved by thn cyr, but alti*ct!» tliv M^ijititivi* piuuUiou of 
tlif) phot(»(:mpliu> plAtr, proviJrtl thv rxiMwure he >uf- 
Aci«>ntlr U»iite. 

Thn fAVtiiAn in A*trononiy iipofi m>citi(r a rom4ft pho- 
tatTTAnh ohM^rv^ that th^ liipti niAnt, u Jtlch nf iii<<vMity 
ATo Aiiio MH'ti ii|Mi<i thv plAt«>. nt»|M>ar ill tt)4> form of 
lon^vr or •■l»ort«»r llDWt. ThI* U HrmunrM^I for by th» 
that the vl<>«k-tr«iti nf iht' t^tpintoriAl iimnl in piKV 
totcrtiplFtfnf; muMt bt! tjtittHl to xUr cmuet ami imt tu th«i 
tiar*. Oil Accutinl of the limt; «xp*^>'ure itwu hutirMUUd 
ov«r^ duriuR which (he tt-ltwuiie kfc|» pao« with the 
oouivl, thv Uxt*d Htan iip|kamitly travel uud un-, Cbrrv 
fvn^, [iliotuu^riLpltrd, uut u* 4li»ka but lui liiim. the 
truj;th of which drpMMla U|kmi tbit tima of ex|MMare. — 



THE ASIATIC POPPV. THB DEAHLY PliiWER 
OP TUR YKLU)W KACBS. 

LxROR and nuiuptuuua. tli« flower of the |>oppy 
tF«iu> made uuly fur \la flii« iip|M*Anim?e. It puiilainit, 
tkovprtluilnH. a d«ud1y |K>ii»oij — upium. Afler uim% 
luiiig^ opium A fwnton iiuickly becttiue* n tila%'r to thin 
tyraiininfci hAbir. Enttrerncttii Are diKApiwjLrin^, ric< 
tiiDii nf thtR flower, which kills thr body with tt-rrible 
fufTnriiiic Aftt*r hu%'iiiK drstrovM] i>very itictrnl M'litiiikPiit, 
9Vt>ry ftpi%rk nf Intellit^rKM), and nil wdl |Ktw4<r. TIm* 
peril th i;reuc in tiw coitntrHm of th** pstD'iiu* l*j|jtt, ntid, 
•ccordiiiK to " L«cCnrt«« |KHir Tuui»." i6 much to bt* 



Upluiu In uwhI Iu (hr«« ways. Pind it can be tlraok 
ill the form of tiiudaiiuiii. which b direi'lly dvrivnl 
from it. I>r4*p by ilrop peuple iM-tfin to lake it, men 
iiiiriii|{ out the daiiiren>ii!> liipii<l with very i^rrAt t>iLre. 
by m*^ik« iif A tiii'difiiie dnip|ier for if a |M*rM»n can, 
by iiH*r«'iu>liie trmdiuLlly. Aiiallv tAk^f a irre-at ipumtlty 
uf It iri,uuu dru|M imt day), luu icr«at«wc prml^ner m 



neiwNuiry whim hi* first iriTAN hiuku-lf up to thin vtcm. 
Upiuiu ean ulxn Im* tJiki^ii in th«t furiii of Moall ptlla, 
ntid flnally, aa u lunAt ntum th*i rjvp, \tm yiiiokni. 

Th« upiiim |ii(>« m i*«»ui|iiiMtKl of a *Wu> uttout twenty 
tnplMtii inng. mude nf wo>U dlfTiTintc in valaci, anil 
nu»ri* or Artistically r:Ar%*^l And dHev»rAt4H) with 
J»de, JAi'rpier, woutl. or luetul. Thin ntfin ha^ a muhII 
Clip, whkih tfnnnotrdi with a hole hi (he »(eiu and 
furuit) tlie bowlt>f the |mf»>. 



t»ort4Hl by s«f«r&l eoluiouA. covert* th» bed, while o«i it 
Neveral mfttH are ptaevd end to end, mie mat beintC iu- 
t«nd(*ii for eaeli »muk*T. The wiilU ure huiifc with 
ni'h silken »tti(T«. fuutiulHTAlly eiubroideml. 

There Ar«< alwi pubUn Muuliiiiir r*Hmt* tur thoM* wlio 
rannoC afTcird, or whom t•i^eulu^lAIleeft prevent, liuvini; 
privAt4T <MM*«. ThffM are ttited up tu Miit all claitM*s, us 



are oar ca/A4 and Mloonn. Tl>e hett hAVf alt the hi v- 
uries uf I he private rtHtin*. aod nrv u<^ by well-to du 
people. Tlie Eurti|M<Hii naval «>nirvr« wlio are teiii|>o- 
rarily Htayin;; in t'hinu are nf ten amooi; (heir babitiit^t. 
The lit hem are ilrmi infeotrvl with a re]}aliiire odur and 
full of nrixM>iii> muoke. 

Par^H, t4io, hoA nierrbAnta who »ell «muKff^ opium, 
and tt contAhifi a few uniokifiK riMMtiH aIao, are 
- rarefully kept tiecri t. for they are nmititAined aBHiiit«t 






OPIUM HuoKKR LuurriNtj mn vivk. 



fmrfNl in the FVenrh mlonien of TtMikin and Indo 
China, whitn* the |MokpUi khuuld be prolecrlctl a(;ain»t 
thin moMt deailly enemy. 

Man u efidiiwml by ttACart> with Aihnirable remmrcPN 
nf erM>rfry And HiitlurAiie**, Hut It M«'iiiAth*t he fO*)«* tu 
wi»rk t«i'di«tn»y them. ProvokptI then at hiit Ihm, he 
InventK Kv>iirireM iiirtre deadly In ili*<ire<Mttlnni>it (*|M>rH- 
riuti than (he plaicne or the iiMWl frlifhtful epliteniic* 
have ever b«ien. They Mlip in nnder the iculHt* nf a 
pleawure which is not Iu IIh* Iaw of nntitre, or which 
funsefi (be Ihuttii ol iU Hueb i» ulouhnl. »iifh aliM> In 
opium. 

Opium ia the jaioe of a pbint haviui^ Iafk*^. tie»vy 
flower* and li«;lit-tfTeen leav***— a plant which everv 
onA kfK>w« And which i* nailed the fHjppy. " Fatal ' 
fdant, flower which makt»ii one iit«*>ep und dream, but 
alM> flower that kill*, like ItJ. Im^ther (he manehiiH*e1 - 
that lefT^ndary tree under which diinl the imprudent 
traveler. who'cUwwd hta eye«i in (tie (U'liciumt kliiuh* of 
i(i shallow. 

Tlie poriiitricw whhih furultti thto fomitilAble prckluct 




KFFKUT OF THE OPIUM IIAIUT I ("ON 
A CHINfcPlE DKVin^KK. 

are chiefly A«lft Mltwvr, Persia, and India. The opium 
if* taken fri>in the fruit of the poppy by makint; nu in- 
eision into It when ic Itt ri|»e The rieit dny the jiirnpy 
liquor which haM flnved <Hit In C4illecti<«l. Aiid thu. afler 
fertuendtiie In thn nlr. I^teeomm the terrible poison. 
Beiiarev. Patnii, and MaWhia are the three frreat Hin- 
doo eeuter^ fruin whioh iMXieen or elirhteeii hundn^I 
cavcM of ooiuiu are eZ|H>rtetl monthly tu the ifrv«t com* 
inercial udvau(a(;e of the Kniclioti. 



Opium in the Kohd i»tAte I* moi*>teiH*d And prefkMretl 
befiirebaitd in small txalU the itife of a |m*h anil wei^h- 
inK fnnn one quarter to nne-lmlf an ounoe. One rif 
these is pieke«l Up with a lieeille and held near the 
flame of a small lamp Wl»en it beffins to shrivel It tn 
dpnf>r»ed into the b«»wl of the pipe and (he bowl In 
cloMsl. The opttiiu is then liirtileU by iMildini: the 
iMtwl iie«r a *-mall lamp. TIte »iuoke is slowly inhaled 
and held In the throat (ill the next breath is taken. 
One pl|M*ful lahts but a few minut***. and«tii>lher sue 
eeeiU il until Boniunlenee m-Iziis the smoker and bin 
bandd let t!*> the |iipe. All intellitrence dlsappt^ars from 
hid eyeit, ht!t Kpint soars into sjiaet*. and hts ImmIv bt» 
comee hi reality a seioeleiw ri44I. fit *»i\y U* roll in the 
corner. 

Opium In smnkwl In ChiiiA e»pei>tnl1y. Tlu* Kinpen»r 



the law. What doe* not one And in Parts T A periMm 
must l»e eondu<!t4>i) by one of the initiated in order to 
enter any of thei^ Apartments. You knock at a nar- 
tlrular door Ml one ot the fKMtrs of a certain buiUlinir 
and you find a neat. cop|ter ooUirei) Chlnaiuan. drvwied 
in hill iia1i<»nat outxutue. with lonpr. bliick queue ami 
IcraciouA Hill lie. Tiion i»eeliiic y^Mir c>oiu|iaiiion. he 
allows ycm to enter hlH luodetit a|>artiiierit. 

As KKin as you enter you arv hen»ible of an odor 
MUi grntri*, which dues not exactly nneitible that of 
tea, or tobacco, ur lauilanum. but tteeiux to Iw uiade 
up of a mixture of all three with a faijit burut smell 
luldcHl. 

If yoci feel in tlie mood for iL, stretch yoursell out 
at your ease, while the yellow man, all the while 
MUiIliiK. IUIn a pt|Mi for you witli hks sJini Ihii^rs. ami 




A> OPITM SMuKKU'si APARTMENT. 



has Npipiididly ei|Ui(t|>eil Mnokfnff npartniimts. and the 
wealthy all have i^*! a|>art tn their hfiuses a silent, soil 
tary moiu. where lltey can have "siiMikerv" with Ihelr 
friefkdH. 

The decoration of lhc»e roooH lit often marveloUhly 
liixurMMis. A lar^e bed made of laciiuenrd w<hx1. Inset 
with mother of iH!arl. and cuvereil with ran'iuinn of 
fnllAise. ornAiiii^itnl fl4>wen«. and inhletl dnuriMiH. i* »M*t 
around the walls of the apartment, and occupies three- 
fourths of the space. A ll^ht uh»t|uito netting, aui^* 



brinfT* It to you. What ts the result if yon snM>ke 
(his pipi» fnllowe*! i»v three or four others* A rinlen. 
heiuliiche, an Intense burninti in the thmat. and a de- 
sire to voiult- Several cu|is of tea will then be ser\-ed 

f'ou Very oppnrtiinely, Hut you ilu not •ee in tl»« 
i*a*t pleasant vk»tonH irlid* before y<Mi. 

Tlie clieiitd *4 the ('litiianuin Atv (piite nnmemnA. 
Many who smoke opium at iMkine come to tiny It of 
hini.' for opium Is a ftriMuH difficult to oUaln In 
France without a pbysloUtu s ofdvr. The ei|iusltk>Q 
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of IWtl liruu«,'lit liiiu ft (oreiitMi, f«r 1 1 i« lit' mailf 
ftHMM. wbioh lie aflrrwartl loM In iinlurkjr •iwcnla 
tiam. Hm smoke* now to eonmle litunell. »n<l ne biu 
minkad mt luiieli lhat Ih- l» rafiMly itmrlnie naath'n 
dimr. A aliocl liiue neii rh>> |n<lln> ihrenlrnnl hiui 

wUb bnpriaonuiiMil. H>- i "•<"■ iiit'lAndioly thnt 

lia iptve wny to aluuit iinvKHiit >ihiikliut. luiil a* k 
nMlt Im) i* noir notbiug but a iikt'l^liiii <>iiT«t«)l with 



Lvt Oi WHT MS what tame f>f the t<Tribte «ffeo1li ol 
^^miaw vpra to Tictitiu, whom it <1ocm not rvleaae 

iMmktgrimMiMtnt ih<> tomh 

Tb* BncllDhmn D« g<iliii'»)-, whn nt the he|,HimiiiR 
of thi* eeatary wrot* tlM> "i:niit<>»ii>n> i<f an oimqiu 
Kater,*' kIvm ■• ax lencth lin inmoiuil imprMaioiu. 
Ua took opiam ftiM n a nnoiy for wrere liMlitcn>uon. 
tl relieved the palB ami oauMd Mm to experienoe 
■nn^i anil pltMinr iriatlnm Bte tpUt took wtaipi. 
Ha law Rk *iiloiM hta Mit IMtL tb* Iiimrm of 4«ar 
MMMta whaai ha had hat and «t ■eroM ha adntocd. 

"■m. llUla to IlUk," aam Arvdda Bariaa. la tha 
ahapter afaoat Kba in bar latetatiaK volnuia oa tlie 
nmnotin, "hb PhMaaeh paw woiaa, while hie ayaten 
atand ieenaahiK dneae el the poiaoo. At thia point 
bla aiaan bacaiae peoolad witb phantonia— inteniiiu- 
able grmnliitc nroerMSrm*. All beeniiie hideoup wnmc- 
ten; he luul tiw perpetonl lni[in>Mlnn of ilewwrntlnK 
MMllemly Into blwk ipilf* muI nt «(<-ni«l *tair«. niifli 
a* one often expvetvnreo lor n iikonirnt in ilrMMiia. II*- 
taw lBini«naeoeean> tiMnluK aluft ihi tlu-ir weirw hiiniwi 
flrurea, aiwl alwj J<'i.p«rati« sii.l fnrlims fsft" whirli 
pnrii* htiwliiiir "'il "f N|KU'H. 

" \ hr«vy Veil ^w* -prt?*! ovtr his hitt*iliic»-rii-'r. All 
wvrk, nil effort al atteutiun. iliipuwiiLile ill hlM 

brain. II waealiDual ituheriliiy ; lie Kitu- pUinly whiit 
haaaRliI and oaipht ii«i( tu lin, t.mt thm hiuriin in- 
flaenee whal^Tur opivn ht< roiiilm-t. 11 ii* rpnM'ifueit 
h»M'4iilk*' ihfiibly ju*ilt4< aikI triiil to (fovrrii hi» ncljcMi«« 
iMit hm will w*>t gfnu' i-ntirt'lv. WIihi a tcrnltlt' piininh- 
lii*>tit wiv* tlilMt Ail hapiMn^H tlt>tl fr«>iii tttin aii«l 
Hhtc W;v» liorliiii^' tmt iiiwry in Itii. Iioiiw. Il»> i.:iir 
hi* wir*- nil<l <-liil<ir»*n fctilTt-r ikti-l iA»'f|i. Siit h*- wmm a 
IkHmlytic who tiiol'l ilo iiotiiiiii; L>rlvi'ti !<• xiieiil*'. ii»< 
liiiiilx an .-<i1t>*lnt>t. 

" He Knew llleli the e»t»'llt of Iiim liiit-fortillj'' ?*imI the 
weight of llie chain- lliat hoiitnl liiiii I Ipiiini is a |nti- 
Uf!** tyrant, mm-ietil int in faii-iris; to nilTer all who Iry 
to encaiie liiiiL He trieij many !iiiie-« iti vain to tn*"e up 
the hahit by »Jearn-ef», but tlbeM atieiupta bnaiKht on 
>tii'li tort'ir.i ili.it heMiaa inlanaad aaain and fait tba 
VM,... of i L,' ' i.i.iek Mol* tnigblBs khn dotan. Tb)a 

Ui^t.'il M-vi riil y.'ATS ' 
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om-'e.l f.» a *1ate of f»,.sM^iv« i. !(...■> ..r In 1 .r 11 i-liut.n» 
|njre iiM.l «rl'i;.|-- 'I'lii- i» r I .'i-.- .* .r 1 1 I r ii . ; r t welve 
uhI|-...o~ ..' iri-ii:.il- M |..k.. ii.iii.n 

TIj.- r.-i.i.T ii:ii-r ri.il liiii.k f -r ,v ini.ra-t,l that all 

t'l.--r r 11- Til ; A-iliA'i,ll. . « In, 11 !..r.- ih" ' l)l;irk 

i,|..l ' h.w,. ,.v,-r ii-k...l .,1 11 :.-lI,|. -i .lr.-..ii|s iiri.l other 
|>|,-ji.«.|r.-i tiut mill.] ,iukui.'.vii t>. ..,ii,:ii,*n hu 
lliivIlKy, A IMirely lK!*tull I..--! '.vlj:,.:! tliey tiave 
li.ihitii i!,v luNiuire^l frtiin ii.f.tu. v . i.si'tir.l tiv iiseiin^ of 
liintAli,.!, .■on«tra!li» 11;|.!ij ai.'t ....niniA'i :.- thfn to 
iiiij..k.- 'A-hcn th.. .i.'».ii.-l.iii;.-.l i...i:r iirr v.-s II tIi.-\ 
lav all ni..taMt V^-vi.in) tlit. ri:ii.-. rh. v iiie 

neiieil wjcIi ti.rritjU- |»..*iii»- It i« li.-e^.^.'.arv, t'o-r.-fur... 
lor them to »iiioke 

At length th#»lr ext*tpnri. beivuneM reflneed r.. ki.m|. y 
•tlkoklnir one wrte* tif lillM'n ,.»rier tilioIiiMr I'lieii tile 
nenh Ih*.^.. sv r>l.-li...l i«-r-..ri- .Jri-.« nji ami I»e<'orue« 
luuillltun'* I. th- ^kiii r- iiii:* :li.-ir iKine*. the even 
Ntart uut Ip.'u i^i-lr -.h-k.'l- 11 ..fit|. .1 irrin <>f hantiiiieaK 
esiiilract*. their ft'.s'iir.-.. nt. l i:ot.. t.. ti.'wt-frt. iv tiiure 
liiileua.* »j*ee^ fit- ..I liiirii.ii: .i.':;.":! iiil I'l..- ' liine^o 

Utatnett** we rej.p .. I IH'.' •i-r".Mtn ■,:i.w-. v.-rv rtnkl'.^ti. 
rally the terrible rAv.\;..."« iiiA.i.. t.v (.[. imi. 

TW ptiic*! to fee IIifM- ..li't [11* '.t i.j.riiiti Liihit It 

In !hf- i>.>p.,i!ar »Mi..ki:i.: T0..111* Jiu.i ioa- e3*tal>ii*iiijieiit« 
wliu-h tl.. y fr.-.|ii.-lif . 'I'll.- Mil.Tlor of one of tlien*. tlen* 
e..[i»i»lv ..t .i n.-- i.f ' -I.l' I. ...Ill* rJoiiilcx) wttti a ihiek. 
a.-rl.I rtoi.'k. Hi.ii t'.ll. t with fefiil heal. Nottiliiif eaii 
b^ ill-r iiiL'o .-lit" I tl rlf^l, Imr oo.hi the vixil<ir (lereelve* 
tiiT..iii;li til :• .ItHtii.d ln/,e talile* plaeol iierv and tliere 
with eu|>« of tea hcattereil al>mt ihkmi tlieiu. while on 
the fl'Mjr are row* of paltelx ii|»rni wliieli jire ..Iretehetl 
wihat were onee htllnaii le'iiipi. Ile-i.le each one of 
(hese l&K*ire« la a litliall r.4>.^ia.oil Unip at which it 00 
caiiiuitaily ligbta a pip*^ it i« «mokiiii;. M. K.Jiter de 
Heftovoir. ID hia "Journey Arounil the World." ile 
arril>*?ii the aoene a* followii ; '-|.'»ok," *ay» he. "at 
thme dyinir ImaIuui. t heMi treinhiinir ariii« trying to re 
lilfht a lialf fiTtlnifillAheil [ii|e< from a dyini; llanie, 
thei»i> *hrtvel*»l lliiicerv wln.-it fJlhir to the iijai> on wliieii 
they are i-trvtel^ed out. tli.-*.. >.■! . w eye*, thi- mi.l Voi 
eweat which trlekie« d<iwti lueir ^i, leu over the proj.'.-t- 
lug riba, theaa atupeQiHi li«acl« fn»iii wh'He imrclir-l 
Uuoala auatu a biat vonomoaa pnff." Thi> y the nad 
yat f*al Iratb nwardlBf the Joya of opmiu. 

The nae of OMiuo m flamlnK the ilwliiui of China. 
It waa aaly a« lata «a the la>t cmttury that the ta-ie 
far oolnm <l**«li>p«d aiMl that tin- I'ortutnieae Intro. 
di»!e<l the «>iuioam In it. In irol lite BaM liidieti 
0<ini|uii>y betaUBeodlDKoui proliiabteexiMditlaiui,lbr 
Eiijjluud luul iMiiuwItetely M-eu it to ba "a agaid 
Uiius." By tm alM «a« almdjr aidta|! oat ln«r 
tbooaaild In-pauad aaa« each year. Tha anat prlea 
waa oaly $» per im, and ahe sold thaa br flW. 
Pfmn that Ibaa Cbloa naad oulnia aa wv nae tobitreo 
aadaleohoL Itaanoeeaa leaa fomhtaMa in thl» nKiu- 
try of ndaary, whar* the paopla know only mllerluK, 
pAvatjon. aad oppreMtoa. 

The CUiwa* soveruatent «aw the evil, and tried to 
pat • Mop to it by piobfUllnit the aaie of ofiluia. 
Th*a RnglaBd banut awanlinc it lit. U wa* aeen- 
aifjr la taha MfoaK iBaaani«n, aad the luiwrial Oorn- 
MlMlOBiwUlitfBa ebarsad witb exaoatlaicthMn. He 
atr aa lt d lha Baitapaaa Imdera id the (aaloriai at Oaa- 
hm, tontharwith Chlil. Rllint. tlie aapaiiniandBat of 
Snfttiananaiaangikaad tbna liot ponwiialaB nl twenty 
■houaand mm af aptwOk wblab ba thwr Intn tha aen 
oa Jon* 7. 18M; Kim» m khid «r OUmm '•Baalaa 
Ti»« Party.' 

The ant.'er of the Bncli»h wnsaraat. They diwlared 
iu;aiii>l t'hina tlie i>.i ..us war knoieitaii tb* "Ltpiuiii 
War.* OuJalfta. VM. theu OaM «< alilf-llTa vaaeala 



apfMrnred off tin; l*Ie .if u..!.!, before the eeleiiraled 

rity nf f^bin.Kiaii4t'Fow. WIhiq th«! Tartam who tie 
feikiled it aaw tliey war* loaina; tluty ruahrd Into their 
h<Hi9e«. aiHl, after killing their wiirn and ehlljnm, re 
tune d tn ftitht th* anamy tothe death. Thoae who 
were not <]aught«l»d by the Engllah cut tbeir own 
liironti.. The raaoltof the mi oparatloiw waa tiM (raasy 
of .Natikln. tliat la to tar. Ulierty tor Boclaod to la- 
uixleate all of ttw raee who hlndewd bar, aad tbo* tft 
dmtruy it uiure aunHy than by ariu% whilt ah* uakM 
a ft>rtuii« at the aame time. 

Hiiuw tlivn the iinpoTtation of nniniu into China hv 
the Kiicliiih haa ineiMaed cnnaMatablr. tit h 
ttfty two tlnnaand aate*. It w only a little 



nwfalfaan that tteday, OttlM to CMnoV OOW inan lifai' 

tarbv her own |w4a(Hi| wliMi toot an Infailar quality 
and naah more deadly. 

Thooplam habit b tirinnillnrir nfa aiiMOK HjMit 
wt haive Hanaar rahtlvai. th* maiflUmt haM. TMa 
viae, thai^ hapfilly niucli leaa prwaltat, lib h a na w t , 
net taaa tymanleal and deadly. 

tite peril la Ktvat oopccially in onranhMiiaaaf Tanbin 
anil roehin-China, where aeYeral luillion ntpaaa worth 
of opium in rfjni>uiui>d. Tlw naar-by enni|ii*ot Clilna 
oiiifiit to want itK. and we ahonld try todieek the iciui- 
l^tie If there I* yet tlltH'. 

Forto .|n> III. ire titan ever l>etur<> in that race QOtor- 
timate wlio. in tile (freal iMlttle of i|>.«tern life. lowef« 
ill* foreen iti i.|iipld tttMl deifrmliliit vie^. Tile o|)luiu 
habit in one ff^.uu which there in no eeeape. The ter- 
rilile waniiiii; of liante may well be applied lo it. '* All 
iK'pe abandon ye wlni eiiler here." 

THK I.NTKLLIGKNOK "F TKOPIPAt. AXTS • 

By Dr. Gi'uknk Mt rhat-A.^ruw. 

Dt'HI.va my flmt viwl to the We-t llidien in lUSil 
nothing enloiuoloirieal vi imprewiNl lue ai> the siipem- 
buiidaiMNi of ant life both in -|a't'ii*« and in individuaU. 
ami the itnriv^ih^l oiiportuuituw thrrr affanled for the 
iiumuit t>1 >tiidie* iiilo the dei^rre* of inlelllKetiee ex 
lnl(if>^l by th«*Mi ereatiirea, undoubtedly the bii;he)t 
ilovelopnii'iit <4 the artieulale type. Frotu the fln't I 
wan tmpr«.eM.4l, lie I had nireaiiy Vhh^ii liy the titernture 
of the «i>h>ei't.with the laet that junt a. ihebiitterillfw 
of ibo troplrt wvra iHulp beautiful, jn>t aa the beetle* 
Were btlMT and mtm jwarcfnl. )ual an the odoinii* 
wereatroURerof vtalbtMiilrldulatlDitoriboptera more 
oifarwbelmiO||Elyaonol)itlt,aail iuataaeairhur the order* 
lupearad to rraeli Ibr aioel pmnaubred type uf lu 
kind apon acnriaic the equator, ao the ania of the 
tniidca axbibittd to a aiaaltir d a ai a t than did tbeir 
nnrtltam eoiiBaima tba«> waodertalatltibalatot mind 
for whieh tbay li»*a haah RuMo* alara tbadaya of 
Hobor. 

Mom or tonotoao ttodiraf thaao anatoraa In Iheir 
Mm Imm«ol toM of It to JaBMica and Baiat, of the 
■oil MBwIaklac MtMOk wxl anme farthar am<l>e> 
mada unm omo hwiiolit north with taafram Hayii. 
haoabmenDttuMdaaattNOirtlMNied myhlghaatliDate 
of their Infelllcciiea. 

Familiar with the tnaiiy et|ieciMals tfthteh the 
frrtilu Ingenuity of Sir John liabbork haa jplapnl 
Itefani na. aequainled with lha Wtttbica of Ruber, 
eilaiMlurf. Uiieeeum, Bell, bidthand our own Mc- 
I'wik. I have prDllled by tbObhilMMalid •ugrealii n* 
In fntlowinc niany Una* Of *Xp«tiaaciltaliou in tuoie 
what illlTerant dinvtioaaMnitliBln, It la fhaa noi o 
of veiy many ohae rTathme that tbf fallowing aeeounta 
an- derived Willie thellmltaof thin pafier prrelude 
the pmlMllty of any eonneetod attenifii to |>»int out 
Die fie^rint! of the>e teatlinoahw up, o ibe graat wo 
luiioimtv --i.etue of naiur*. it >May . at l«a*l, antw ti. 
(•■liiil .ml how rich a Held atnllitM pal Data UOC l«^l 
dent iiudeul in the iroplM. 

Harin • in luiod the e>|ierlnienta of LaMaiek where- 
in he abowrd Iba atrxiiiir likea ajnl ili-likev of many 
iintt tor e4>rtalu colikn. and In wbirli he diia'uvered 
th'it. ill ai'.il.'Uv of nearly % WO aula brouttht under 
fhi. influunee of four prinei.uil rolura, (MNI — ur iMatrly 
one half were found eun;.;Te|;ateil beneath the rliu of 
r.il ifhuMi, .V44 under the tfiven. 4Ik> uinler the yetlow, 
aliil onl> ."1 uiiiler tiieviolol, 1 planueil a aerii n of i-x. 
ii.'rtliM.ntH f>n oiui of I lie lre»lnbalMtitit{ njn^'wn iMintnon 
i.-i i?M' lo«hitiil« of Jiitiiaiea. Thin Mil eii.ii hull. U an 
..^ I'.ri.' .'I^ihular h rm't-like neet. about one fiNit In 
.liain. i.-r. hulll, ienilv hlirh in tr*H,». or nhrutie bj be i^fe 
fnim the •M-eiiflonal innndisf I. 1: ' ,,f th-' riOny •eai'on. 
Into llie Hide of one of th, 1 .-iir^.tMlIv cut around 
hole about two Hntl oife-hjiU io. be*, in diameter, and 
.,n r tlii-. I ii,iBi.- i 11 11 e.',_- of thick lila.'k cloth. TnU 
w-iTK «ii* i',iun«'. I],., CI'.' at niirht; he would ntM_*d« 
.,r 1:1. IntltTiiiatou* HludenI who would 
. in, I 'I. l.v ..iuv The licit uuiruin^, after 
! ,)n,,'k.y n uiovinu the cloth cover. 1 
'ihlii:.'!! I . (..iir i:il,, the iMmt. to the very 
iiilllHr,' ,.f ir. nl iilii'iinr, V, t. lu m-l , a« 
• . rki-ri ,ir l„i,i,!,'r- ::r tl,i~ -p, ci.* .li.like 
•y t-i'il i-in.'-l t,, . liL'iik',' ill frurir,!' .■fT,,rtH 
lo briliK the huiljihu l.nlE- friiii f I .- i'.i,, r itntliilier- of 
Ihi'lf n.-*! ill lis,-ir fitt, iiiiits I,, t'.ll'''' ui' hi*l''. 
Ttn*. w iifk iUi'v i',.iiii,,in.d. an.t In far Kr-'.^tc n,|tiil.ern 
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i.-.'.i 11 i.*l Hcreen i>«oae»n tl, 
ll.'l -. 1. it th.'ir iin'ii M'r* dt'crea.-ed liinicr 11 i^'i-t 
pute olialtiic lit'lit to alw>llt tln-Halueai* n.i'Ii t rl 
Nilnilirhf; and with a Wfet-n of a t.|i:'-|vi, iri'U' 
wa» able t-i drive everyone of tV.trn li;i,'k fm 
hole into fie Inner ri'i^-ew of tli.- ii,-.t- It w 

de-ll that theee were like l,ll'.,l.. wit 11 the li[le«'i*'> of 
the ireniiH l>i..iuii 4.\tierlll)i'lif»-.1 iti-fn I'V I.uhlt'H'k. and 
that llie coIor^ arlc^l iipoii tlietn in a ifraiuatc'l •.■ne'«. 
whieh exactly correNp: itnU with Iho onitT 'il .*'.|,,r 
intlueline 'm a ijholoirnphic plate, 

Several nlin-r lik.- I'lje-riiofnt." remilfeil m apparent 
proof tikat thlw color MMi^ibihtv wn* cominon To all 
■pffveieii <if the ant tribe ; but when I eame to ex|H.ri- 
tnentation on their nn^^'eptiliility to s<nint| waver, tiiv 
^l-*llit^ w.-r*' widciv di-.«iiiiilar to tlio*e utiaiiied h) 

I.llblN.ck. 

fiir Jotin ri'pi.rts thiit. .itler many exiierinientH. he 
baa failed to llnd tiiat * ich »..und-* a* those firiMlu<H*t| 
With tiinlliir fork".. vl..llnit. »li.,iili'ij. wdi.ilin;:. I'le , 
prmln.'.."! .veil t-'n- ».li'.;!il.'»t innnenee on viiri'.ua 
Bjw'cit* of ti c tr.'i.'T.v l.i^liiv (inil r,.riiiicii. He alen 
was. nii.itile 1*. obtiiin anv t.vnl•-ll.'^'. i.)' the 'i^c ol <(en»i> 
live II es Ibe tel«(>bo««, or Ibe luirmphnne. that bia 
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ante einittei] aoniaU inaodible to hiiaiati eaia. Ou 
of niv flret ex(NittBirDl* waa utiule alth the tne la. 
bvbitinK eptdoh Olnndy referr..<l to, mid nu.iijtMl 
aimply ia wblatlmr and tvMloa un a crude bi 
life cloa* to trery nany of their oeeta. The 
were Idaatiral In «*ef« aaatw «Mb oaa eirrpHna; tai. 
aa a lew blowa 00 thai n««t raonltMl In aMbfaaLi 
taaolOtlHtflOMluaiou that 11 had been ahaniViMd. 
latmtyaataveiy hlu-ii or >IiHII notes brouiriii luwr 
of lha nceunaniaof tiie ne.it to Hu aunitii, uut aM» 
rvfitly in alarm, rather from eurinelty : but datp «r 
l>aaa note.* iiivariahly rvaulteU In rlrlTiag thf it bark. 
For ciainple. on whiatlioir til* Bmt hnirMV affib 
Waeht am llhiHn'* In aa h^ afcajraa pom hl a I ^ 
inoiliatelv eoUeeled • woodailai' ' ' 

KreeiatiTe audtenca •( loaoiml 
nwarar, I diopptd 

MiodtcpcrnoM of tbo rrtMln, I dNW My aadlaoca 
tedowolniiNMt enkr. Thate nmIi* ltd bw t* ttr 
MntbMMnerhntbt, that of lint attmethig aa aadl 
•Monltb a hoott-'oa Mt aod then txtatlair thaa la* 
ihuadaHwa aeianadr an the neitm'B moat betoieda u d- 
<ial hialraBMnt. lha tooi-lain. Tl» baaie with wliirii 
they tumbled onr each olbar In the elTort to Mek 
•ernrilir within ahnwtd eTidml ttar. Very intanlly. 
thit led to yet anothor experiment. At I he Iic^buIi^ 
of aeveral Impltal thnad^r ehnwera I hrunirtii <«« Hit 
oteiuhvn nf trarloa* roloulea of lbi» apeetn, bat la- 
vaHahly at tha flnl tollowlnit lhuodcr-cla4> Ui* ivIiaM 
ptadoead by the Um toai waa lepeated. Much lb 
aaai* fetokt waa prodaaed on aereial of the «ailb- 
itiliahltioir OMik I ha«B ■aally arrived at lb* na- 
clueiuu ihiC tile Ifatwder and the alBiaat eqaalhrilMt- 
rninit mar of a trafthnl dmrnimur are at Ui* boitan 
of ttie antV dread of aound* aiiproaehlne the bow 
nctavi*ei ; while curiuaity in tlie haaic of their a|.|ehr. 
ancNi in anawrr to tha hhrber iintea, cmuhined, pe^ 
iwpa, with their aeqaalBtaoca with tbaakiiUaodWiih 
noim made by •! rUalatinii tntcU dsriiHrall poU 

of calm weather. 

Ttieeurlyexpertinenlnof Rnle-r. (ifterwanl entiflraie^l 
by Lubbock ami ofben^ I', tlie ..rTe.-t tt..it it i» the 

aeil^e of tTllelt which in luoxt nctltl, ill ItillB llti.l wlu-rr 

by iN..y tr... k ,ni-e another. Is well Kip'wi, Hu'.,: 
h.,\ iiiu' '.hot. r.vl...l llie iH-eiit aloni; ofc ,,f tti.ir 111,1'. 
by lirtiwi'ii: hi-, (limiib arroaa il. obM'r%e(l Itiiit ur.-.- 
arrivii.irftt tha' |-i-ii,t l-e-'.^iiu- .".r-f ii<cil iin.l «ji t, r 1 
alM.ut itiiiilr'.r,:^ iit.ril ,ii.'-c, lor.ie'eil or until 11 i- tr.iil , i 
the filler 11.1-- , f t lie -li ,| it .-r.vtc-l sptl.:-.' '.v.u. .'I:!. , [^.i. 
by .'t'.iiim'. l.iil,l».*'k * iih.'c hxkI'-uiihic i'i[. riiu.n:* 
have pnii.-i tii'\ i:,l i1i-.iiiitt- thiit -itilH iir,' ^-i.i, l.il 1 i 
ml'.r. Jiiiil h.,: I.v si.'tit . tliut th. y nri' . ..iifao-l lo 

I. e-tr.i; tile ev.i.t ,.l rb, ir nr-vt, c.'..--or*, i»ii,! i,ot hv iiii,-. 
In*; tht.lr f«e.t],n;it>t .,r ,,lin r i i-il-l.' ^ncn», 'Ihefrinil* 
Ilea* of ai.l- fi.r hm .,w T'Ih i ,1 i,t upple 1- otie of tt,»tr 

pnaninet'i .'t,iirit,".'ri.ti.'» 'I'.ikinif the joice ..r h n.t 
lllii; t'it'i'i|'l>le "" 'I .-iiitie,"' !inlr lini*h, I r.in it ar.uliil 
111 mrMiiic ciirM-i. i\ii.l ■«. . (.« ..ri the trnlvanire-l P"t ..f 
a 11,1 i.r I ' -I'll, on wlii.-li rt ' .ml" i',.iil'l lie m?»ii 

at 11, 'I'l, .li,! I riii.-lil l„. nl,!'- I.. Hh-ntify llir 
lr.-t, k ;i-a,i,. 1 Jit the ^.'llile lime .'.r»-w a fieocil tuark 
iih-ni.- 111.' in lidle, but lo satisfy iiiy«, If ttnit it aas ie< 

II, .' I. a.l : .'iicil mark that anv f,,niiii'aii lallifinlrr 
Ititu'lit f.,il"',v. I drew frequent ..ITiti' .it- .rbipirhf 
wall -h. [..'! ell .\n hour or two ..f tri-|.i .1 ■ iiiiliylit 
ri'in..vi.,l till vinihle siijlia of the piii. iv),|il-' ji-i.-e a', 
tt'ii»l t,, II. V 1 ve*. a* if did al-i- to ii.v ii**-iit -iiiejt. 
N' t I.l th'. ;'iiir>, will, h, 1,11, aft. r the otlu'r. I ;.ac«i 
at I lie . li.'.' . f t lit. ro. .f u h.'r-- the pln.-ii ri|.le irfnl -rnrii-d. 
l^eh of iti.'KC i\\ .-1 rMj.i l irali and wit'i uiumitiii; 
iM'i-iirary r«il|..w.'.l the ira. k ntitil a piece of p*tieapf>. 
tile Well eari.t'.I i.rii*. -a.im kralneo at tVe end. In 
reaclHi If ll.iH j.rire I'> a very circulloiif f«*ule ibrjr 
ti.'in-..,i ti-jir it several tiuiea but. illl'.^i.ih itt 
.-.h.r mift hiivi' h.-. tl iwreeptible from lh»-'e. i<rtiira 
ill.-) inv iri'ibU ki't-'. al.iiik' the inteti.led liiirt "n^- la 

n.,t a MiiL-I-' iiiMiini'i' art'- i,| f the falv Ini, I. • i f itif 

hiiii ix'ti, il f,,l|.iw.-l. ni-r.'. nl-l I .leli---t Ih" ili -t ii-' 
niciiturv fftlt. rinir iil iiny -.i,-li iiieclinL' .-f 1"" 

At ,.[1*' [.liKi', how.-vcr. when- 1 Inter paiiil.-,! a I, 'I in 
the rijiul, the lilt' *t, mill, prt-'.lim.'vtilv, Iliiet 'nI f - 
|Milh will, taken. aitliiiUi^h it wive inurti ih.- l.,nir'-t a.,t 
to the tfoiil. When with a N[Hinf(v> dipiir.i in li, ' *flt-T 
I wa^lieil away abniic eiitiit or ten in.-li.^ ..f ll 'rail 
anil tirove th«' n^xt ant olT In an enttn ly .»r,ii t* I'Pe- 
tl.ai, eai'li of III- fi.ll.iw. TH tiaik IhesaiiK' w n iii; l-'.k 
altbouKft the f,i,'.-e of ;.lneii(i|ile waa n- iir nt lint,' i- 
JiiNl the oilier dir*'ctl<Mi. Wheti. h.iwev. r. 1 .In.vr io 
other ant dinctly lo the prire from tbi- lir,ak in 'In- 
trail, and, after it had been allowed to partnkr i ( 
eoieleil sweel*. drove II back over alemi the intii' 
rt^iile. Ihere was no Injwitaticy un the part c/ any 
future visitor lu folloa the |>ath thu< ni.«rkr,l .<|t 
Clearly it was the i>ower of scent, srent at cks-e rai.r? 
iK-l lliut at any ilistanet-. which rv^utlcd iu thew'cxM 
bit ions ri/ the |uithfiildililf fKiwer 

Four months haviiiff laien thetxtixnt of tuy r»»i.:fnr»' 
at any itiveii hs-ality In the trupiea, I have iM>t I'le*- 
able To iiMika the extendi d titita aa to the lenirl; '^ 
iiieiuorv tif atita that have be^'b niiule bv siMue i.thee- 
Kelt telle o« that, while r<»|(ient in Nicaratrns. hi 
instrumental In drlviiin a odony of leafvutiiuiixii> 
from ilieir iieet by i.riiirltii: dllme carb .la- acj-! ml'' 
it. mill they loi-k up their alasle in a newly winilni-'tfl 
huiue about two buiiilrfd yards away. A yi-ar ilttf 
this he had ri-aeiin to drive llieiu frtiiu this iiejt. »i'^. 
(freiitly lo hi* snr|»riM-. they imuieilialely lietis-k tln-u- 
s»-lv-es'to ihc fiirtucr duuiH'de. which in Ihe uicauI-^'' 
liiol ixu>n utterly deaertaxt. and, ap(uiriiiily. iinvis'tol 
Karl Vi4rt.labl*"Tbiaf«taat*n,'' i»arnitc«llieoflieTe 
tueiii of a eohmy of Porailca fum-a which uo-d m f' 
ilirMijth Inhabited atrral* In a chemist's simc 
luetera dlslanl. In order to tiWalB aeci-m b- a y^''' 
mini with alrup. A« thto wat iwpratrti inmi yen t ' 
year, eaeh early raminer eeelna tb* Iuok oeii^'^^ 
broken by the cild of tbe autumn before, Triflfaolinl 
and oetivr. It la fair lo conclude that the ants mni*- 
berad the rxisleoee and wherealxniltof lliin siriifi 

''/Tcolouy «/?MfnieaannlirarB at Ihe Baths ri ^ 
Thonai, Ja.. dMdad hy ma in early Jaly and wUfh 
•epomled, bad pait of aaeli now ontony lalwo ow*'' 
the other on my rlrft ■« that plop* hi laie Oettw"- 
iiMtly four tnaattbi later. AlthoiNib oamlenre » • 
nii»t savatre and aaiMit Milo «M*aiOk aiiarkinif n • 
kllhOK every •tmnfop tf»t vantoit* wUbbi <x "'"J^ 
tha niMae of lu iieet. In ewry oaae Ihr aalj*"" 
bRMMfht bark were reriwnlted a» rrktlat* or ma" 
OOMiadMb aitboogb itullT-dtiato ul tho iMM 
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tniva nth*r mwIh wt-rv itittantly ftft ur'*Mi .^int turn 
asUDtlvr. Mucli m4«rf n-iu^^rkiilfU' linin ilii-" wuh n 
HtildkM] uiid vouirhiHj ^tir to lu«* hy ttir lloii. Williniii 
Hancrvifl Ksiw^i, by wHcnm* wi-ciit .l.-atli h.-r Hnti-li 
Mitji-«fy'im»liiiiia]4li>v«'miiu'iir ju^il tiii- Ktuily of tr'>{>it':il 
iMktAiiy l>>*th Uhn* aviilii>-<t uilht r»-iti Mr. K^|H-iit luia 
hi* Mlikter liniiM* tin tlit- iiiTtli i-.Kt-r nr J-iuiiiir;^ uiiil hi'^ 

•uiniii«r ivi>l<Wnr)> hiicli in thr lt|ii> M <tiiii», ovi r- 

lookllur tlH> I^tfUHiii'a Pliiliri, >i.-4i-k «>l K'llu'^t'kii; (bH two 
w<fT«Bl>ni( Iwrtiiv iiilk'if ai«irt ■•> ilh' r<ui>L .Spwl- 
uu'fks of iti« miilB GL'tiituu, Ibc funtk'i >i-' «»r iirtiiv HHf<*. 
«prr tiikBH ntM tk* hlWhUMi lo lli^- lUiiuliliiin ri ri 
ili*n[N<, uimI alliw thirt* jreamiani* frf tlwtu ri*(urut^l It* 
tboir MlnwR. wrtv in»iantlr rvm>7nun*d umI wrkMjuMHl 
bnma, if ititti-iiniti l An sMui; nnti lik* idllii* a( good let 
lowvlllp til I'l' iIkm iiitxr|in>iK I. Sow llmv b no 
upw i l w of tlw FonBhiUo ttwi b inofv wruini In iU 
iiMrtntMii of liitrKhmthMiaftfihriiwtraol iiie fp-am 
CriiHoii. BitmtMik M to mt (Mtlfvly nfv to aitnUutv 
thto pomr to ■ w w qr iu il* nmtarane, aw ia tltniin 
p^iluwal HMdr In Iai>lilm>-k. A> <lr«rrib»l Iu 
>* Aainal InlrilMNnci!;" Sir Juliii "wtmniml 
■MOV fkUH fnidt • nen whil« atilt Id thsnnnliliun at 
tmiia, and. »lwn tfai-jr «umk«4 fpniB ttmt ftmtr u ppr- 
wl iBWot^ IruwternNi th«iii hMk lo til* om* from 
wbioh tiMPj.- iMd tM«B Mkim M papn. Of 

thb «aM lb* 4mm In «» 

tbuM obMi iMd kMM mmamti, for* himi ant (i a* 
ODlIke Ik* iMtuw In Met m a (Wib b MrillM a bt-r-t ir : 
iMMkM *an It In tii | iPiii( < me<t», batahcd uat aw&v 
froia rha bm, Aeoht ictaia *li<a a pntttt iatrrt »a) 
■inell belnoirlnic tn lis pannil imt— laorp ngMcliili)' lu 
ll bail bnt-n hnlabrd out bf anlii in amitbgr ant : nor, 
bu4ly, b it rwMmablo tu imiiain* that tb« tilsiiiiiil. 
wblt* •till a Inrval ttrnb. can havo lKX>n tsMir>it iitiy 
gaatvra tlKlial nmi •« • pai»v>on1 hy ilie uiaiun <l iml- 
nwiU. Tpt, allliouith all tlit^f |i*i«i*ililc< hyiMytbvsra 
««<ni tn l>f th«i» tnlly i-iflwIiHl by tin- fuuillltuiin at the 
f i|»'riuif lit. thrrvttitli -hnwttt] iiii<*t]uiv<*rulty Ibat the 
auiit r^'ttcolMtl Iht'ir trtiittffnrtiieil Inr^'ie at tiutivi^-liuni 
laeitibfrH nf ilic rtjuiiuunity.^ I*anillrl to tin*, imd 
■omei«liitt !«ii|ipletnentJiry lo it in my nan ■•xpt%'ii'uf« 
with itidtvidu.kN nf K'tmiifa Ht^nnlV'.tru. a nj iw> of 
itit rt>n;,'cii<-tv bittli lut vi-t iin>il> itrittt- 1, I 
l>r>>tifcrht nwfjiy fmiii liitltl mi my l.i*r vl*it tn titiit 
uLintt. t^^iirtivtirtt miil f:lif nf It:t< olInT rv»oc|K^-itt- 
wt-ri* irriiitrfrritl in IttttU thn nMlnri' ]«ni| the liirvti] 
ptii|f*«. tfif titln-r I'liiy III tlif (tiiiitil •'lju't*. S^'iiit- nf 
tlif Imtjntf ijrf fiiniiN of itll tlio*^ wt-re inlni-liil to 
It i i.l"'iit-* to rtvtr. for. ii« l( i iitint^ oh 
Im Ii. n.ili'.l that, ullliou.-li untu irlll 
ajit* snir.wluocii frMtii olJiiT !ifst«. tii*^\ 
iitlt'lKl ^triinui^ liirv.i- i*iniil;L:'lv iniii* 
Jill llJitt Att.'iiin-i) llit> liiiiriLrr ^t.itr I 
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tli'ir.i Ifl: y iiiiti.fi. ^1 iiiy»fll Ity 
p\ [ tr.iiH-ljCs IMllt fiu-h rtH-*v''' 
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oilier rvlalue-i. mitl h^vitiL' n-rt», 

B,-t« ll..- V i.iniK- ^..Jiill- ■ f i.ri..;h.- 
Ili..y hiMi . ■•|.-i .-.-.I in (..li-.l 
frtttn liuil. hi Ilii'?-!' «iiu- rrl.itiv' 
lttri»lli.'i-?tt nTL'lit.t I I'Vt-r Willi. ^-.-.1 i;i th 
woriti 

Th.- f. 
l.-n-uv \ 
i.nU rill 

tint' . .:| tl|ihVI.I.^:l|. i.f n..- ► - 

t'lltiriU Jik-- .1.11. III.- nr.- -..r-^ ,|i'I, 

llJl.:irl:v r,, 1... ,.l.^.-,..,| IU'.- i. II- (|. 

I iif jirniy mil li^-hiJo . iiijiu.i'i uIa^v- 
(liMr»-tt-t| felloiy from itt null . !..n\. ^|.-^ ri.t-t;- Ih-il 
111- plu^lt-rt-U lo tin- cmilU'i wi' I; .-Ni I'.-ll-fH, H..- tifiiil 
or only tilt* aiitc-uiia- lK-li»ir lt*fi in si^lit. wrn- alwav* 
r«tt-urHi n-t »i«in lut tht- lir^t ^r-joij Siiimriltkii on tin- 
ita*fn(> t-otitil f\.|ani witli *iilIl -itNif rt-iiifnn-fiiifnttt Yt-t 
I foiiiiil that nrhlli- In mkiii- .-.rlniiii-it I.f l-y.-liilon till* w/v-t 
Ihf Nltiinitr liiy.-triuhli* rnlt> iiif «.IJ..int;iir '^-Inny. pt^r 
hHptt. wirtilil tiH iiiii-t:y ri.iii|Hit*-.l of In. llviiliiitU ntti-rly 
iii.ilfT.-rt-iit itj the rlaiiiiH nf ll fellow In ilo-lrt -h. >ly 
fuvoriu- ex|M-riiii*-iit uit,H I.I tie all mil nenr ItH ll-olue. 
fiuttt.>iiiii»r il hy honif of lhe!iiii-^l j«-u-i-k-rit air- lo it iinil 
flruily Urivrii into llii? irrmiii.!. pa--'init I ir w iiv iirouiiil 
At till- iiiii: turt- t>f llic tliurnl anil ilh Itnneii. Viiri-KM 
wpro tilt- UH-titi.* iiiti-ti ti> frt-i- till- pnMMii-rit tiiiilt-r lln-iti- 
circuintitaiiw*, frvan tin' luihiritm* iiihI fiitlli- ntii- of 
^IntaC anuiHi thr nail in tin. h-mn- Imr r.tilntr draa- 
tie BNtlnd of pullinit tl.evinliu m tu.. mnil ihiuv at 
lea«*. retitovinK lilu fru n lite ixHaliun- of lite wire, 

UoCiHjk baa poliilv i uut the tli«l thai It in to (he 
anla Itial wv i*ill have l<> tura if w<>cn-k lh« pi<i«et^ 
in OUMB^. tlM * tmlinb move •n-iila, nilioicttrilljf. and 
tiM MadMli flBaiwinit arl«. lie namm utait eut<-r 
talaiPlclr lih batinii b i-n a Mn-rtnlur un M-vt-nil 
aeOMiona wImu an aot waa waaiiin)! ami inuliinir a 
toIlM Ibr* IWIlow ant. Tiiv e«f» that Ihfy t ik - of th.- 
laHMMMw* iadiviiiual* In a eoloiqr i« a» aroniU-rliil a- ii 
is ncwwaijr to tlw ll(« 'if tiie itntwiiii.' youUi. Fnm 
thctlunwftm, bvooiiatant iirkluit. tin- itcit to laadc to 
tDorvaae vny manrially iu i-Ue. uti'l -•lien by n«iii|ii- 
tatton the v«ry yuiitic ans (mI by Ibe irorkera. luoutli 
tti iii'ttiiii. ilowti Co ibe laal nMnuent ulieu 
eim!rKi.-*-i adult Lt k>-utiy aideil in dirt^liug liiiiia 
tiial «lii~v fltiinff. Imiwu '*iind«r«iiif1" in wlii<.h hci ia 
lioru and wiileb omkm fnrdoin of tnovntueut liopow.!- 
bht, «U tbrmnb tiM Inniatara rtattca. tlM> attvntiun 
lavwhwl on th* yoarht of tfaa ooltiiijr I* qutia Miaal Id 
that Avmtttd hif% tend hmiMi mothfroBliiraWU* 
n^aMlfkrlncai!CM«(thaiMr«dcdio tlw wictebcd 
oUidiHi vt car ■tam. BM it utait lie rvmnBlaered 
prngrtaf III la limr riviUiali'Hi far 
Bl wnne Itnaa, aiul ihulty dminasp, 
land onvantllatad hknui, wnuld In tui- 

I Mfiinnly dmifait vbttlKr in all ant-doiB 

aiincifat that k Mamlalnaa or aix-iallv aninilal mild 
lie ftrtind to keep a P»irmi*'an I.t*iow t%Htiiuittee bwy 
for one 'lay- 
Some pn'oH- iliAt I Wat. tr?iin-portinif when iinimrked 
went fonnil to lie llni^eil herv- unit llierv. wtlh minute 
tnlta of winie !.|M-t-ien of iiiililevt, uhi li u'li^ >fn-'w luif . not 
on tile ou(Kc llieun-elvei'. liir tai tKirtiel«t« of decayed 
wood aihii-rtni.- to ilii-in. KtMiwiiiit ll.at th«y requiteri 
iiiiiii»iltiitt- aiid iiiottt riir ful tttienii'tu, I atmu-eaav* 
tlit-iii to Konii- luiiilt ai'.H. whirti. rhniiirh tif aiintber 
t.[:..i-l.-*, n.ii.-k'v t jih .lit I'l r.-ni-.\-' ihi- irn."lli niitl 
(ll; fill- f'.ri- i.'ri liiJitt.— ri:.-v rtt--.- [ -..nipt lo iivaij 

ttieiuwI'iN of a MbiUI till u( water tliui I |>iac«t nsar at 



Uut luot 
eff of 



hioi'l. iin'I tl Wiiiilii iiaVt- bt-i*!! A I -rtsttl^ il. [Ill n-'akiiii; 
c'It-jiiitiiii-it.-(. ett-i-lit-iit for iiin»l iiuntt-i. tn nur i.rplnin 
.i--yhiTuK. tn lijiv.- ..litcivotl nith what t h. .roiittiilsnM 
i-«t-li nf thrsti- piipii. uiLi l>AlinHl nn»l n-hiillii-ii and 
til -n ili-[Mt»>iti-.i III rt •.iiiiiiv t-|Mit tn tirj-. Tht- huthera, 
luivliiit ih'iM'.Lrtil ili.'lr i-fnir»:.-*. i-iiittililv. t)ntfkly iv- 
tiirii.-.l wlt'ii jiii'iti.er wani to ttie aiiler't edce. leaving 
tilt- wa.^lM-il t'llpic I'l lite rjil>' of oilier lAorker^ wbo 
iitntf*! aroiiinl on all fkle-. wtivtiii; their Hnteiinn- iil tbe 

1110- I mpid rite, hill tmt toot-llini; tlieptipii- '•illi llteiit. 
Il .'i|iij>-ar»«l to ijie tlial tllit inii«t tiavi- a faiiiiiuu, iiimI, 
i-'iri.i4-<(uently- H ilrtiliK or eva|Kiratiii^» L-fre--l, altil I 
llave Itotloliot Itial -niui it-t purpoMi. 

1 aJiould ttiueli like to t«ll of tbc Kainna and «pon« 
tiiat il ha> tMan my Kuml fortuna to iriiBOii SoiIiF uf 
tlieKi- Ihv« barn well doarribed by Halter and IVrel. ac 
mil aa hy Iteten nml Mi-tVHik : they are mt niarvelMlf 
aitd nhumt tm'^'llll>le n» to netii ro i>e mrtn bpfoiv litay 
can be Iwliered or iinder-iood. Our iwMirdinK HMte- 
tary,* a mint ardent upliuldrr uf tlwrlaini* nf fool- 
tmll, Id iIiv grral •rbeinr of tbe nurvival of tite ttttnu. 
Would, I iUMiw. lie nlrawl lo know how haiardnoaly 
onr to tmaktnit all Rugb* niliia tiia Httla efMlsPH 
arm>ionally ciMB* iB an aieltllMf wntwt. 

So. too. for oar ««inc«paBdlniB MnvtaqfVf wka, 1 

ihould Hka to doerlDa th* (iBaMBBud (. 

odtadyor tfainioir ibat tiM tcmIi «( < 

mnat OMda be iwt ibroairfi to It thMU tor tka dailMaf 
lli« adolt Ilia. BntllnieaffiiMtaaoly titeopmrtanlty 
now to aWBda IB another one. and the nioat huanet. 
iiut I thialt it to be. of tlie family chainctnbtiiw of 
ants. 

NaiMmily. beliiK primarily a >liMlenl of the diurnal 
Lepiiloiilera. I felt the luoat lntri»>t In iheoow-berdlnic 
habit'* of aotf. iM-t^iiae. In the t n;iple«i e*. tte^lally, the 
larvieof i-ertuin i-ptN-ieit **r the Lyc;rnUla' ate the cotu* 
niofit<»t nietiibent of tbe»e dn.Teti of i-altle. UrCook 
baa alludei! lo OiMliMK tiutuatuni aoaJa iiiawln, apbidar. 
■ihI Ltyewoid larvat all in the auiw lieniof "aot eowa." 

I Iftave touiMl herded within one ueat two speciea of 
ajtbideK. a veulv ttiM-i-t, aini ll^elJ^^^'B^tlf Lvenna iniirina 
ami Lycatna P>outl«tft-a. Knt-li vanety of i-ow waii It-ft 
(narefully liy itwif m a wpaniti- '■oni|uirtti»i-iit. eicaelly 
att ill tJii' eiK.'-.- n-pnrt.Nl hy -Mi-t V>"k. 

Thli* anr Itiihlt aji* iinitle even more Inieretttinif to me 
iiy the tlieorlf* of liarwiu iiii'l Hoiiiane^ whleh I 
iliii'Ie SaVH Kotnane* r "Tbe faclit ulitiw Ibat the 
yli'liliiii; of The -e» retioii lo tile anil. in. il were, a vol- 
untary re t on tin- |Mirl of the apbiil^. *»r, iK-rtnip« 
Ti' -r-- .-. rr -i-'Iv. that tin* iii.titirl In lir-l-l it t.as l.'-ei: 
'I' '.r-I ;i. .1 in elicit ll tif-itxliolk t-i the rt-<iu:n-ini-:i t ^ - f Tln- 

1111- .-. tt.iir rli.- i-ei-iihar KtiiniiUilion Mipj^l!.--.! I.y tliti 
in.:. -.11.,'- ..' III. hi'i. r uei-«-iMiry to Ntart lite act of 
--■■-'■ti .11 I. -rill t'li- It >. iw.- of tiiiit partieuUr ttiiiiu- 
Ijtti I n I I., lip I.I 1. - wil I 1 1, v.-r exeri-t-i until ei.nip**IIi-il tn 
iJ.. -" I.y rt t vi.i-. r.il'.in'lani-e nf fhi- u'---'ii luliitllljr 
---■i-r.-"! 1. 'I'l..- .|ii.-ri.n(. theti^fori'. <..r''-Ily uHm*,! 
h .'A- '.II .'v.ihrr niirv | irl i ..-ipje... i-nrli a .-lii-Hi.r f;».-fK ii. 
to he in^t : r. ri- i- .-' rliitiil. 'Iilli.-illt i.i nn-li-n-lion! 
the tualil.i-r 111 t'lif-h !lii- ii -hii.-l. K-n.-l'i.- al I" tlie 
ant- e:iti !mvearrst-n :ii III-- ^ijilii.lt-. 1.. whivit if doeit 
11..' :i|.|i^«r. at llr-t cipnt, t ..ner imy iiijvanla^jteti.'* 

I '..-I nti'iilitn.' on this [)r<.lil' tn. Mr. Daru-in «ayit : 
■ \lth'.':^li there in no eviili-i.i-e that any atiilnal jut 

f..riii- ,i! ,.. f!..n for tin- ei.-lTn.ive e i atiolller 

-j.'.i.-. I.f etn-ii Tre-ii In T.iki- ailv.tnt.iK'.- tin- 
iti!.liiict» of ttllii-r> r and " as thi- m— n-tioUHi cxtntotely 
vineiti, it is no il'itilit a ennvi-nit-in-e tolhoapfaidaa tO 
tiavt- it n-niovi-tl ; therefore, pmliably tbaj do BOt 
i-»i-r<-te it'-|.-ly for th.- i-tHit] nf the ant»- 

' 'i.:> ft., f.i.-t 'li.ti tln-Ki sttnlents were th.-r.ri/inff on 
tl,.. .!'..-. .v'-r-n-K . f . tiler*, wltliont ai'V '-]".-■ f -11 iiaiitt- 
iiii.-« Kill-, lilt, hai'll"! of the*"- liM-toral not- iin.l their 

rii«»v."«r*-"iitil.. for i»tK-li itlannif iiiis»j-i.r'-^ie.i«...ii» of 
The true ffinOf of tills Whole wolitlefftll I iil'-rr.-!. it-.-ti of 
-Ki-h wi'lely 'i's-itiiilar ttniuiulH a- ue lar- find atv-ta-i- 
nl. <!. lilt t eti li.-r ..f 'h.-r-- ^'enll. lu.-i, luke-i a liuiy huit 
'.r .i'i>- '.f til.- [>r'-'-iit rv l.'-it,'-!. t r H.'[utlilt..Ti( ami 
Muietiv tlntiif . ,1 it .i|-.ii u it al laliere some "ant i-ows'' 
wt-re f<.|-ilii;(t ami t.i .i.;,- tn-rded liyatlls. he woultl have 
iriiiie tar to ii|i- I. In- .-y. « to tlir true rx|jlal»atinn of 
tliiit prohleiu. I^'f'.re one of thf. hiw-n.iit, ".-^iws'* 
ei-niltt hav.- Itt-en K'lJO'tl U|>on anil hill. i. Mil" hy lite 
iKt'ile or hiiif a li.meii ant- woiilt! have ht^ i. ii|...ii hiiu 
anil he would lllileed liavi- hieli a titlioii-'Altted luelii- 
i.er nf ilia race If iHt eoulil have lakt-ti to win^ ere Ihey 
had inaiUted biin bttyuud repair or even toni hltn 
apart. Then. h.tii eiilier of tlie*e in^ntlemeii taken n 
newly eliier)Lrt-il ant ami tdaeed it U|ani a leaf »»liere 
"eows'' were ft-etlinir. iinl fmlu which all the herxis- 
meti ii.-iti heeit i-ari-fully rt-iiioveii. and watciied its 
(-caniiiuitinii of tile "f^"W-," with, pcrc-hatu-i-. a nip or 
IW't lit till. ih.fi.|jseli.|.h i-ri-nliiri-, luitl aL..i ikot.^1 now 
ipii.-kly the >.-<-reti"fi wiun t-xuditl hv the "wiw,'* he 
tAonlil tiave hati yet i. tiler nriHtl th-it tH« apbiti i« quite 
lu. tun. h the K->i»<'r hy the |jartii«rstip »« Is tbe ant- 
If. furtlieriuurw be ruuld have walcfa«U, aa bare 1 
a I- 1 lilt the aliurm uf LaKUina ISuriqalll<^ In Hanto 

II imiiii;o, the ants in visry conaidenbieniUDbenearTy. 
iiag ilio liirvai oif Lynena cxilia away fnjiu low-gpuwlng 
plant* uf the BetiiK Ca»la, which would •..□« aflrrlie 
eniirely hiantlaled b* the mint, which even tli«n Itad 
tet Id, h« would not dMn il naofB wood<>rf ul that thoae 
"cows'* had Iramed lo kuB* and feMMMMl to their 
GBri! taken than that the Mler had divined thai an 
apitniaehinit rainy seaaon mmnt tii« diownlnir of tlieir 
" e«w« " and « cafi>M|iienl dearth In lite milk «ii|»ply. 

To me ll aeeiu* quite aa uudrnMsadable Jim bow the 

ibidM or Mbirr "eom" auae to niveoiT their 

eh pBlB III MnCMtten by preilnlttry 



BBIB. ahlBh, la 




Ml nariy and liartianKis rule. 

Bornrr rlnaioit I wish to state innst Mopbatleally that 
Rlr John Lubbock it far otT the mark when be stale* 
that ants, '• with all their wealth of ltt»tincllire eiidow- 

tin.iiti., iirt- iitierly de-tiiiite of (tiieltlfrent rvftiureefL** 
It t* a pit.i ttiat on acoiu|»imtlvely few exiiennienta ofi 
out- tpt't-i,- t f lint, La^iiiH llavua, lie nhouid have 
baiett no t-weenlni; a roitelusloD tthnply iH't-au^e that 
(peeieii nlftinted iibii no indivhliiala capable of aulDcieol 
reaourvefuliiwH lo piuh a straw- or iMiper brfdj^e back 



•Bw, I>». ». Ill 1- ' , 

I ARltltaU B. Wnks, kf) 



MBimdn wlHi tbair iawa^ In a aitoit tiBi* 
haofwvd tellh aata, and wbmi tb* laft ban 
by lb) 
w aiMl 



Tiiiti plact-. that otherwise tnit'^"*'*«'thle sw-t>,>tN iitif lit lie 
ritaelieil. Tin- tilwervatiolt* of lliret- natnrttli.tv ret-l- 

deiit in the tropn-- Klle-nh.rl, H-li I Kr«|iilit, 

lunidy eittitmvert tlii« lia-Iy eini'-liinlt.n. l-.llciiMiMf 
saw hit. aiiiH iiiii-li Ik-n-k iiiio place a lltmiinK aUBW 
which I hey had Iv-t-ii luini; at a liriiliR. lo (tet at (oad 
plai-etl ill the i-eDler of a ilivb of water, after ba bad 
(HUibed the bridar out of plai-a. Halt had the plensaf* 
uf wiloetiiov the brklKifbniklinK skill un tbe part of 
(Cebiloas in Kieanuroa. And Itn-HIn has ilrwerilMid 
the waiaiHWWlmc art of l^-htt its on u snuill Iribntary 
of lite VaBwHllBln Itraill t~i vraphleallv that I eaBMit 
tin liattfrvnaaqnote bin wonlt : 

" If no natural ItridKe be available t«ir tbe paMBBti, 
they travel alonir the bank of tite liver until they 
arrive nl a flat sandy ehara, Baeb ant nnw seiM a bit 
of dr>' wood, null* It into tlie water atni mounts tltee» 
B|MMIt Tbe faindrr nw* jtosh the Inmi one* vvm 
tDrtheroiil, hohlbiBea to Ilia wooti wiili ilu-ir fsaland 
to llieir I 
tbe watar 

RHtwn too laf|a tn 

eniatiifas' strvnirih. a part breaka Itself nil 

tite JoumeT acirowi. widle Ihe anta left on tb* baall 
bnsiry work ai ebbii|clii« tbe ferryltoal bbbIii." Tto 
thia dMrrllMtoo 1 t*iah to add whBt baa alMad* biva 
IMdated oat to* wfiisr Id Tlw MawTorfc MbBi wfaoobt 
lemdKlBtbBllBlicdfllaleaarOohMBbla, and what I 
alto UM OB tUB dMncM OBaatlna*. ooer on a anall 
aiork iMar faertB Umbb. Cnrta Blea. and uain near 
Cape iUtivB. BalH. la amr inauuea tlicse raft* 
wpiv pointed op alfaam alnon tn* bank until ibey w*lo 
snfflriently Icioc tn let (be up^r eful drift not and by 
the focr> of tbe rnrrent br carried aeraas tn tbe oppo- 
site hank, wlien that end iierame the hinged ouev aad 
tlie Hrst polni, bettiir relea>e%t aitnlii liy tlie malaft 
force, was carried acmai, aitd Ihue all were tafely otter. 

Sir Jobs LnblMek ncoii* but apeiKl a half year In 
the tioptat, needa but itt nut of the ImaiiBilitle horde* 
of H»e warrior anla enrryinK everytliiiift liefore it yet 
uuder fN-rfeet coiitrni fntia file lii-ad of the cnlamn, 
liei-ds tint see the serfieiil like ctiliiiuns of tin- uinhivlla 
ants, a half foot witle and )M-rlta|»s a half utile loii|t 
anil ncoils hut rrv. in eithi-r case, to thwart ..r divert 
the<u> tiny creatiir,-* from tiielr M-t puriMM-. In liml that 
he was ittrievnusly wlileof tl>eiuark when he oonceived 
lUa„to be a faaill.v of loiKtett ' uttcrljr ddtttata et 



SiiMK I>.KT.\ O.N JUTTLESSAKES. 
To tlw Kilitiirol the St iKXTIftr AtlKHK-lN 

In tile SriKXTlKIf .\.UKlin i\ for .Novt-inli«-r 19. ItlfM. 
there Is an Intei.-kttnir ai-tiete nn onr cointiMtii -luikei, 

rea.l by H. c Ho| « Itefore the I'lillKileljihU .Nat.ir,! 

History Htitriety. 1 will now take tlie lllieriy of •.nle 
luitttni; eolue atlditlonal data, an. I there l»tiiie point iu 
jvirtirliiar wlik-h is not luetitioneil in the |ta|H-r tvferred 
-i:- Thi-t i^ the ipie^tion of whether our nil tletliakes 
iiri' t^vij-arous or vivi|>an>us. Fntin close olmerTiititiiia 
tniulc in nur Zonloeicall iartlnii ant] Museum of Natu- 
ral llt>1ory at San Teilni Snriupi, some lime aftn, it is 
npiiareiit ttmt the latter is llie ctuw. I can tNtrrolMtrata 
till- «tat,int,'nt iniiile tn the llolines article oonceriiliiK 
til- . .1' ..t tl.i- ritTiJotiAke'i. \nniiir <nM»s in tintes of 
tiiit-aleiiiiiit .lani;er. .\ f,.w y. j»rs aico a frientl tokl tite 
tiiat. tin niwniiif; his piutture ^ale. he itolirH.il a lar){e 
nuiuU'r nf small rntth'*.llake^ near the fence On 
tlireatenliii; to kill tliein with a itllck. they all of a fiid- 
deli tliliap|>eared. and. on searctiilii; alniii* the fence, he 
Eu>ticed au old rattlesuake, w liieli, after he kille^l il, dis- 
cliarKed from its moutti and llmial a number of very 
ytniti); auakes. which rapidly crawled away under tlie 
feuee. hiiluiiar obaervathau BTB BOdoalMdlirOD t*fr 
urd as <tate<i by Mr. Hnhna*, and I aan trODch fer 
tbe correelneai of tlie above ease. 

t.'^incrniini; the tjuestion whether tile crrtlajusspeciso 
are oviparous. I giv« the folKiwing stateutent of ail eyii 
witness who is t-nnnectsd wltb our (C>s'lii«;inU (iardeii* 
and Mn<4-uiu as eoitodiao, and who l»a uiao oC itu 
mean t><-ieiitinc ability. He aays 

"I lioticftl that cue of the*e feliiateH watt prejrriaiil. 
Twu-nrtll9 ul it* body was KainlUK lu thicklleiy. lonai-d 
Uie end iiart. According t.> the nrtiuris of tieveral rei< 
enlists uf natural history. Ibis aiulie unlet have bet-u 
iiuprrituaied during ila free state in the pcairie, al- 
titough It seams to na* doniitful Ibat the pregBBney 
amunit maks* Aonld la*t aoeh a hinirth of tiuw. t>n 
HeptembarSI tonnd Ibo mkalyiniilo an abnormal 
poeitioa hitlMBilddlayardof thoeaae; tba baokpart 
of Iw body lay illichtry curved od lb* poBDd witD Ila 
tall lifted op. liavloir borB twoyooBf aBBllM,CD«i*lop*d 
— Bbmi& 1 have WBimwd 



In a elliay. traoipaKnt BMrnl 
ibB OBtlta praeias, and Id b 




Uve apuiii ivptr- w 



toBBltawitbtbeattiaraMB. Thaw fa»HS —If Ipy 
aloaeOB tfaa hafv iRDniid in a *liaiy nuui^ and after 
two hoan Ihe flratbom wade a utorenieot, tlie slimy 
envelopment disappeared and the snake streleheil it- 
self to it* entire leoctb, loeasuriuii one font. It wa* nl 
ccagr color, with maay wbltirii rtnitleti. ati<l beart- 
•haprd bead. It did not artcp to its nKither. but laM 
Keen in a spiral MMltlon tn tbe aomer of tlw rngt, with 
its head eleratcd and Ihe tail In tha lalihtb of ltaO*|l(- 
ral fonuni body. I tried lo aooy it with a niiea Of 
wirt> in nriler to ascertain if it sltowad stgns of bHinff. 
hut it was peffei-tly initoeent. On the seeoiiil day, 
fairly In tite liinrnini;. I hnind all twelve yoiintr one* 
wnund up in one huniUe ; tile liiotlier tll.l not eare atiy- 
Ihiliit for theiu. and vit-e Ventii.* 

In nmnectiuii with the iiliove rei^trl it ni.-vy noted 
llini there are other speeies of amphibia wiilcii are vi- 
vipari.u.. iin.l piirlicularly OBaOf OBT MIHtlJcM kOOWU 
a^ll<-. 11:'- tiiLinti.-»- & MBWBBII. ILOk 

tiaii .\nlonio. Texas. 



Tbaee wa* reeenllv completed near Voi>* ('Ity, Idaho, 
a siphon pine tSinclles in diameter, ami l.7lll> feet Ionic, 
witii a luiLXiinam depre.,j>ioii of :t.''ii) f,-,-t. .t-jiy? Tite Haii- 
way Review. Tliis pipe supplies the water for iiy- 
draalic purposes to eit;ht mines. Tlie piiie t* earrit^l 
over tha lloue Kivrr on a Iruasr^l britltre. 11 is made of 
rivetei] steel plates, iu stn-ti^His, and is provided witli 
eiiiAnsioii )oints, tiie i.hject of wlileii WBa to prevent 
the o|.'iiiii|c o) the ji. litis hv ehaiiar Of I* 
Willi* U>e pipe was being ioiJ, 
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PI8BA8R IX TROPICAL 
Cl»UHTRIKS 

On Smtm 10, leiM. PtTif. Ht. i< .i.. t k-,. ,, -h.-.-nii 

will iMirtrriolojritI, <!f liViTi'-t i»r It.-ilm ^■l r. a Liru'i* 

ailtil**iii-«>, whi. h ii.r 14.I-.I 11; 11 i . I I.- |M r-i-i,-. 

npfclally lilt, T.-.i.-.l 111 rli.' i .^ al ■, ,.i l.tl iu 
Ml iill|M»rti«iit iili'l iiii- n -'11 u* ii.i'li. . i-itti-ly- 

iflK Ih"- ri~.ilU> fl ill-. ~t ililv i.t Knhiri.il .1 i-r- tn tt..i.| 
tmS UlitiKlril. TIm' !..;i.>viinL- »yui-|i-.i- . t I.,- ;li-irv ami 
<KMU?liiHi<Mk* ltviit-liiC«'il fr\>ui » imbliHtivU rv|Kjrl, iw u( 
pnniiiiiitbli' iiittTfxt ut Ihijt time : 



KXTK\i'TK ♦ICOM \ 



i.l til 



ItKIV ... 

/.» ITI \ 



IX niK FRAMKrilRTKn 



.. 1-1. ■! 



■mini. ;» Il;f iM'i^l Uir- 
II i-ni'i ■iiiitr-r. th'- lii«»-r 
1 i^it.i .IvAt-l.tpiiifiir '>r 
Wf ^lmll m-Vf-r 
uiiTtI bftve vau- 
lt iiin-iinl nwoanfal 



Mai II 
uniiiki^li- i-Kf-lj^ h 
Hi'riou!( iih-iii--i- l-p 
ourrttli«ri;al --i>iu- 1 1 :!i i.i.p 

l-lljllV till' P.I-.-.--M. l!l lit iHir l-.ll.HH.'. 

ipii»liiil tlii* .ii-o.tie-. Till- llr«I i-t- 
rftttntjiiii-i' t.* A thiirxMti;!!. lu'citrnt 
oritriti ami iht* nuithcMlno^ itit Uis^eiuiiKiPiMi. 

Mntnrin Id dlatribUMil »11 aver tlif gluhv In if 
luilJvr funuf il I* (wind In thU rcmntr) in ilif f.irui .i( 
mrainp fever. It appmr* In anlill ino' v.-r.' iy|i.- in 
UnlitonriiDeaii countriiMi, but woe*- 1. thf tn'pimu 

lu inokt rKilenlMid iiiallKnuni form u. iik lii.L-k tnter 
(vrnr <vnfnitn)L Tll« eJoUilltr OiWliM* or ({••nii of m ri.iria 
In <UI It* (onuK » unt|Umil>iiiabty « |mrii>it<> in tl»- 
human blnod, which waa Dr»t dl^pov^rBd nii<l il. iii iii 
atnite^l by Ituliuii Mtiriitiitts. aud 1h** fiiiii'tinii** uf wikh-li 
are iM'w 4li'ntiir>-ly knuwu. It upi>iMr- a- nui- nt tlif 
MiiJy reii»iriti/..'ii'rlnff« in the ix-ii i.*urpiiiei»-' uf tlit.« 
blaotl, whicii eiiliirx**. »pliu into fra^iui-uiH. iimi witliin 
a {■« bonni pru^tiictw iiukrtithati twrncy youiis pura- 
■itaa, Kbieb are dimrtlniivil ainuiit; thi< cun>U!<i'Ie> ami 
that diMmuuta and «xl«ad Clw infi-etion thr»u|;ti<>ul 
Ibcbhwd. 

Prof, Koeb hu rameeded ill pruvlnn that ■iml.trui, in 
lUdiffvrrnt ntmf^ at devrluuiuciil. wliN-h nm <'hafiu-- 
Icrlinil by an intormitlently rWiiii: im l Hiaioiiliiiit Ui\>'r, 
«orm|loUilii wiaclly with the devrliipiuvut ••( llic |Mm- 
■ilM; w that by Hiaminatioa of the bloud (be profnm 
•ndalaiieor tlH* dl»>iu<- can he defliiitcly aMtftalltnL 
Ha bM (urtlivr nuccnxlwl in deuaountraUilit Um MMt 
HMMMni for ihv ifffwUT* •diniiuiitnuUm of qafaiioe, 
wfakh doat uu( kill tiw nrianbt. but daAniiol* obeek* 
•ml llniu iu |ww«r of npraductlon. Tbi« dlaeoTiry 
WW Maldy inparunl. for as a rwult nt it tha pbjrsielMi 
•ML i»Hll w wwlilii iiiiliiliit)- |ir<>viil« that tlifdiMaM 
ihaU to OSNd Md wt run i<> a fatal rvsiilt. Of eoafw, 
tlin MOBVlwililw m»r to kmg wid onwrtain, for iw- 
HMM WUA ItMO (to paliaBt WMlMr atid weaker arv 
Ibilll* TO IWriW IB lirnK n* f-t" *-—-'- panialt«> in the 
MawL ftmlWit tlMW mnnttarima. no elevated loca- 
Vma. <rihm«a}rflMaln NNwdF ; tot it la. on the other 
tond. aeonmbtlm M kaowtlwt iMovary after a eaw 
of malnrin imf to MBM, Md Umlk tto dinaw •ffectii 
til.- r.>i»iimii<ia km ■ t t l wiriy tto> otta« Itwtn of 
••ipiiii t4iiii(H«ratimaBdiloftttlaik 

Miilarui i» not eonlaeklWL Tto MUM Of lt> dlltfl- 
buttoa haw lieen Mnent (orin the air and water, bat 
Kwh beii<>vMi that Gliwi d aaa k li i n Jflaaala are laniely 
reeiKHiKible fnr It* dbMHoinatiaa. _JrtoM*er atMVU- 
tovii einl. luidana will nnvall WtaM ttol* M* M 
iiui«ouit«>eH. caw* of malarial dlMMia aaOMr attqf WMO 
tha inlMtiuu luw hmn prarhiualynachnd teftaialMW 
loality. Tlie enact relation of iuiHi|aMoai M ■Wtaiia 
ctill iarkx. however, «<act and oonelnaiVB KiMiHfle 
il«inonatr.itt<Hi. .\nalofflM ar« found whar* hlooJ nurk- 
111* luMTtji ooiivey iIIm-svw Krriun. a». foe inntancv, the 
twtw By. ai»d m|>rvia)ly the Tejiw fever aiuonx rattle. 
wImmivsiu hiwrll luiuwii, tbeUlaeaw gonu 1* ciimml 
if a tick or Inaaet. 
No rare of ntan Ik iiuniuiie fruiu tualarlaJ ijiwase. 

th« raiwt* of trofiwal oonntria* am 
tit*iiniet» of llie ulue rasa fmn idouBi* 
MiuMi* to th» MNwt are ■osaeptlbia to 
-itii-r >i--iv>-. [u-^>rvUn|{ to tha opinion 
'ipi r-il iiiiitiiinity throosh oIlBht 
li irjri;.' iiif-.'i'-y or yonth. But, as 
Minliy pni'liii'i-iriiiiiiiMnity, it iniiMt ba 
i 1 ■■• lilt itrl ilii-*iiil tin*', 
iiii i!ii'« pojiit l>r. Kooli hih^-Ih thill iiithncaAeof 
III iliirlid tluitfc.*ii. till* excitins; riinsi* nt wliieli ii» ilffl- 
nitely kiiMWii. tli»t iiniililinnii arir iiiiii-h Ifv* ililTlciiU 
tliiin in til" cit*'' of otlliT i]lM>jL«i-«, till- ifi-ruw nf whielt 
nn- tiH- Kn.iaii. w*. for Inhtiinoe. hy.lrnpliobin ami 
i-iil I If pl,%L- lriiMl*'r|»»>^ti. In rc»i»t»et to wIul-Ii a cttuiiu 
ilt-irn-i- 1 'f iiiiiinllilty ii.ivfli-(lii'li'»» hi-i-ii iittiiiiit'-l. 

The ftri.1 r-wtitl;\l i-lt p In Pialnu' '.Ik- ■lii. a.-'.' i» 

for Ihi- pivliciit t'> ii"t.' Hiiiii.- lialfly tl;i' niiilann 
infertetl 4li»lricl. .ml Im- pn iT.t-.m 1 ai:aiiii.t iiii".p.it. 
hitea by pr.r>hv.a.Mii. ,|„.»-i .if .pi i.'ii.' lV..r, K.^li 
l»ellev«* tin: liir-ulL'll his slij.lie^ ..f -lialar::!! .il-f i^hi' 111 
tlie UK-.Hhri.':* wli.T.' Ihr nn*-.'. itit'-ij-<. iin.l viriiii-:ir 

furilli* prt'Vull. rli.' w.»y Im* I. i <»pi'ii.-il Ifi imiw litifitof 

Atudy, anil new iuiik- k.-i i.. tin- .liini^-ni of the (iitfeaae 

ilaelt. H« 0IUB1-.I III., i l.ln-. Mitli til w.ir.i»: "To 

IUuL*l-ly I" t-iplU";»a'lit tothi- Ih-iUN-flll rtill 
niuat lir'.'iiitjflll pi'ttii.iiH of lh«. .;|.ilM.," 
FitAXK M. lljtsox, Uooaul-Ueuaral. 



pr.i.-l 
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Ilia HoToa VrMala, ot 8l> Petetahorv. haa the fnl- 
lowing inliTi-itini; awiiwiatot ■ineraki uiiiilni; In Rn^ 
ala I Kin«>rAlil.-i. nanHiiif wbioli are very line, fire fniiiMl 
In the ili>ttni-t of Kknterinbun?. alonif't lii- ItiinK* o' th.* 
TokoVH kivt.r. at>.iit .v.* intU*ii frnlii tli#* capitnl .if the 
ilutri<-f .Nliiilnir tor thiM priTtoim ..ton*- tNiiiiinf-n.'.^l in 
1-11. .11 I m the iM'ifinniiiir itnv.. vcrv i:>i...l rr-»iili«. 
Th.- lin-l iTiiHritl.l waa (niliiil by i).-a.-*aiil iii\ti>i**I 
Miixiiii K-.j.o iiik.'W. Ill l'*'MK Willi.- li.- iva.. i-xJiiiiiriiii^ 
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llie r» 
»ti>riu. 
ol till- t.knii- Whi : li I- 

•■v.-ii I ill..- II. I. I 111 

lu tl.. i (..r 11.1-:. (i 
».ni:ri%v. r Krain- - .\ 
iliiciifii f..r (iiiv II. . I. 
nii.-t ..Mi-raM- 
li.-iliU' llli-l.'.l fur -li. 
illL- 1 I 1- p- ri.„|. thai 
Iriicl-.i. Til.- 1.MV.-I 
liii!i..> I;, pnv .1.- par 
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mir^.i.-N- it ill.- ^I'll. -.1 li-i 
were uf inJeriur tiuality. 



.-ii .ip 

*T. 1 lull 
til '. 

11 1. 1., l.rii-r 1.1 

I |.r.....|il.-l II.- \'.'a..li.>ri 

It ir.i » ill. H -ixl.lM f.ir .-Itl.l |iO 

l.ir^-.- *-ni*T)il.l f.ir II riiiu'. The 
ili.il wli*-n lli.-.f. lit. til.'!, were 
i iiii ..f tti.' ro\-«.riiiMiiit. I>nr- 
i|. I.. !-r.J, ^.tinn immmIh were ei- 
ml aft. rwiit.l [Hritleil oat the 
n )i>i wore not KUcwNifnl. Tha 
1 lity b»va baaa toand war ttm 
■ ihdta fsaad to dMp i 



VALUABLE BOOKS. 



M A( xIC 

idriani aad Socntilk Divtmaatf UrL^ity Tiick 



By AlBGRT A. HOPKINS, 

UlUt at Ikt ^ SclMilMe AMrlMii Cw«**«ili •« ll*e*tpls. oMm iM 
^uarit*.' «lc. 

Thl» tiitluirr wiif k N|<|a.W» ■•> I lit' ir>irr«<tMTtiI ftiat il>^ aaiftlvar Allll* 
lUiil trill iir.vv M ir*lo-nii' mS*■^><>u U. nii; Itlmtf r. Tbc IIIuMkim «re ilM»- 
tr«it**<S ftj th» btf^af «-!«■> t.l ••a^rKvt»«ia. 

*tH*t Mliii.'lMit la iMlill'itbr t-IH*«^a "r 
tmt»i' tut* lili|»ot*<r1 lllil'li-ti* ; IIhw ItAVa 
IH*-!! tb ainii* »!••* fiirtiolit't »7 lk« |««rtk- 
lUai'taloitt- I t^tift-iri-t. *<.nif> uf ilm mutmt 
4t4i.t in. ta III lt<il>rrt ll'4ti|tll. BwHW 

nr K'>Hii. ll'-tlf. ftml tlfrriiiMUi mtm m- 
i>Uinc4 t'--iijiirtl)ir iB liirt liPtllfWtwA, It •»■ 
lr>1lo||..1 ■■.*i*a*.<l ||>«-lM«l tla.«it •>( tb««« 

ln*.-k» bstn^ !••«.« iu»lu Ktr« ustrr». 
■»<«i| •WHllttwm. *«iilr»hK|ui*lM. aliaAtw- 
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THK .U'lmruLlS OV ATHENS. 

At tlw be^iiiniiii; of rrery •prin^, a Uirev' iiiiiiilier ot 
Umr\»t» »et oat from l\w northrrn cuuiitrwH oi Kumpe, 
pATtictilArly fmtu Kiiffltiriil and lJ«-ritiAJiv, lu vbit (III* 
OtttM whnri' aiirirnt ririlizatioii fl^HirishciL, niid In fpu.c 
At thi^ rntn^il worki of iuirh>nt nrt. At thin pcriud nf 
tliey««r Kriiue l>tn vervirnwdeH, Athens ti>o, rvrHvMtU 
4|uaiitum nf 9luti1*>«en<. f4»r at I'trM-tih evpry Iticnntlntc 
v*>wrl iliscliikrp** a Hwnno uf piUiHiiih to tli« vhriu* of 
l}ri*rk art. (luulr IkkiIl in Imml. tuun^t«• w4iiHlt*r 
llu*4»i|c)t th« ruin»d hnllii uf the Ai*ru|»ulu Lu •rareli uf 
aiirtpiit oinnildi*H of thm bonatifal in art. 

Ath^n* Itself Id <mlti» mo<lArii nn<l iKMw^m but lit 
tl* Mtrnvtlun fnr tht> rmvt»l.*r. A Turkuli proiintrinJ 
town with Imnllv itttMibitantji. the old Ur<Tk 

iDetruiHihti. after tlH* War nf |iH)e|i^iMl««ne^ in KM), wam 
e>n(lrrly retnillt, itud uuw iut |K»i>ula(lon uiimlwfH 
1 12.000. 

With Kouir, AttH'nn rjutnot bo for a mntiu'nt rnni- 
p«.riHl- On till' nthi»r haiul, Rouw*. In f>pit*> of nil ttii 
riiina, ha* nottiinic fiiiillnr u» rh^ AcrofkoltH rlhlnic tM 
A^Nive the city And i*nr<>in|Mv*>f*lii^ 111 »o hiuhII an arm 
HO ijiany eiaui|de« of cUH>ii* art And Aorw|H>Uii 
Im After alt, thr io>al of all louri<it«. 

The Acraimit**, with its ^tivp njvky wnlli^riiiM to a 
height of 300 ft^ aborr the Ifvd uf thr rity. and on it 
thMv stands tin* Tffniplu uf l^albwi, the Pivipvlm. the 
wonderful Pnrthrnon, and the Krorhthrum, thi* oldmt 
ManAtaary an tlwtritndi*!. Th«T Arra|M>hM is **v«>r n[)»-n to 
tho tourist. At plftiAur** nnn ran roAin al>»ut, ailinlr- 
inff. (hinkini;. ^kt'tchlni:. italntiiHC. or tttndyluie. 

Tlw only r»<*trirttoii placed iijton tin- visitor t* 
(h« Law forbiddin^ tlH* imitilAtlui;: of the »tAtilfti or 
buitditiiipi, A prortice to whfi*h reht^huuten uf tlie 
f;t^ntlpr m*x am uiurh (fivpn. V'nDdalistii of this nalurt* 
ts entir»ly annitcAuary, for at all gatcw th«ni are (tricks 
enontch ofr<trinjj snch'rfliws for mUi*. 

After niueh hiMtirlluie. a (onvtinir can h« obtAinw) 
fnr a ftiiniwrntlVMly snuill iiiini. Tourlstanf a rontanilp 
diH|Hi*tilH>ii <»f(t>ii vlAit tiM* ArrnjMdlH by MMMtidi^ lit. 

(K>rini!<-ion hariiit; (Imf t>eeti obtain^ fruiu lb« pruper 
ufltciAls.— Uuoh rUr AlUf. 



vnrld has mrvr *t^n. So much for ^nernlitfeM. Th« 
cravtiiie for drr<«»ratlv« art and the di*sire for thiogn 
lie^tiltlfiil Mrp tlut rxHiniinn h«>ritav«* of mankind. Many 
writer* tutv*) ^|M<<?uiat*Ml upon th«* nrii^in nf thiscnavinff 
And liAVe lH»hevi>«t It to b«* roiit»*inponiDe(HU with the 
urifchi of art, and they hAV^ ilerUnHl Itit iiiscovery to 
be AM kuit>o«>!lb)e am the discovery of th« orliclii of 
gravitatiun. (n thlH. Iiowevfr. they have oventtatiHi 
the ease and deceive^l llietuwelve* and thb fact is 
Abiindiintly pn>red in Profesour TIiuuiah WiIkni's 
" PrehUtoric Art; or the Orif^in uf Art as Mani 
felted in th«i Works of Prvhistcirm Man.'' The author 
iitu* mrltte-n a in<:v^t rrniArkahUt tMM>k which hAs already 
taken Itn place Ainonff the sraiidard works ii|Kin 
arvhipoiuiEy And tbv history of tine Art*>. owinif to Uw 



such as muld he rallfid from A Diiuber uf people tiriiu 
Id a cavern for tlw ptirixku- of sheUer. yet be tictni[««j 
the hi|{hest rank u fflnt ohipiter and hiter a^an en 

KAVer on tH>ne arut Ivury. HIh nrnteriab wer* 
>i)e, boruM and t<i»k*' uf the aciiuuils he killctl. ih, 
X«*olb were Hhariily worked points or frravt^nof flint 
Mu^t of the ttiMwiuivUM of art work are fuund in cstm 
which havf bt^n his habitutino. ^peciiueits of 
earlient tiuke have luuslU- b^n found In theravertuof 
crutrAlaud suulheru Franco, and number lotue fnnr 
hun<lred specimeiks. They have ujo-^llv bei-n prij^ceuj 
by ^tala^uiitic or othifT prooe*>ee»< nf itjdtiratinci. A fe^ 
spe^iuiPUH of the art work of the Paleolitliir {leriiMl tn> 
purely decorative, and without attempt to mske no 
reM'iitH(KHi« of anytluiiic, Out fur tlw lUMt part lia 




PlO. I.— THE LKNA]*B 8Tt»'fc:. WITH FlifURK oP MAMMUTU, 



WIUSON'8 PRRHISTORIC ART.-I. 

Aht aud doteiioe have in tin** later days heenioe 
clum-ly cuuiicfoted. Arti*>t« of uti countries and iterKMH 
are conditioned by the clrcuiut<(nnceH In whirn their 
liven am pajned and by the idtMii prrVAleut ati>ouK their 
iwiples. Thiu, nrt historr bLMVoucH a fuuetion of w>- 
cIaI Itthtorv and rannot WMely t>e disrepinleti by the 
iitudent o? hiNtory nf tho hiinmn raee. TIm* ancient 
wurk^ of art bnns u*into <N*ntArt with byptme peoples 
and are often th« imly thtriic by vhieh we ejin approAch 
fiu* distant civlliiatiou lylnit*ilent nn the Held of tluie 
Thus, the study of art lil«tory tiec«Mnen * hrnnch of 
scientific inipiirv. and it luuiit be pnrxiie«l by wIenlitU* 
UiethrMls if results of scientific iju|K>rtAi>ce are to be 
mchievol. In t^nerul it may lie oaid that "art" is tl>e 
niatiih*«lAtions of hunutn emotioim eittemully inter 
pietml by fxpr»»»»ive nrrauiceint^nt of fonu. lineorodor, 
or by A iiwri4««»f ifiucurwi, sound* or words frovernr<l by 
n«rticubir rhythmic eAdenres. This deflnltion i* per- 
haps AS Hutttftu'titry A» Any whieh caii bi* uhtaiue«l. 
thotitch we doubt verv mueh If un idcnl definition of 
art call b«> ici^****. If we AMki^l tliA irrcnt4>>it lunral 
painter or the icrenteet ftculptor " Whnt U Art Y' vnf ini- 
WRtiAtely find the irreut prarlith^ner tt^tatly at fault, 
and Wl'iAt is Art f" i.t a ferlde nubject for the writer 
on mthfltioi. Koch art is tlH* {lecullar InumuUir^ of a 
more or IcMs exti'n^ive L'AtetTory tti the ideas and etenti- 
ilK'Ut* to whieh it alone is nble tofrive adnpintceipms- 
Slon, A work nf nrt is, or shnuUl be. one wnieh is the 
exprett^lori of its nuiker's dchf{ttt> It eii^ites the iierro 
sense and iinktlneM Mtnmicions of pt«*AAnre. Weall hear 
iIh* Arti>tt> lde«l throuKh hh work, and tlie Hurr<«* of 
hts effort defiendtf U|rrHi the ctenrii*«M witli which hU 
perception of his ideal i« et|>reKH«>(| and on his nbitltv 
lo translnte nad mtuler thid |»ercepliou vormctly. A 
r»»py, howeTi»r acran&te. Is nol art. Art is (iu>KM*plible 
of Mtvernl dirisiona ; a eomuion one is fotiod in decora- 
tive And industriAl Art. Art dcAls with drAwing, rn 
gravlnit. iialntinic, Archit<«rture. Mulptura, luusie, 
poetry aiuI tli« draiua. VVh«D it is iu tho »in|;ular 



IKtwitinn as (^urntor <*f thff Division of Pmhiirtorio 
An'hiroh^ry In the ITnitiH] Stntrs National Museum. h«t 
hits had nbundant material to draw upon whirh renders 
his bctok of unique lui|Mirlnnce, It is publUlMHj by the 
HiuithMintah Institution as apart of the Ke|M>rt of the 
Xationnl Mu^enm U*r Ihihi, It iv splendidly iltUNtrn(*HJ 
Us ;wr»euirr»vinif*. and we know of no IxHik in the Euj; 
li»h liUJifUHire whleh (realt of the Hubjeet iu anyltiintc 
like the lua^lerty luauner in w hli'h Prufetiw»r Wilson hiu 
brutiieht lof^ther and collateil his faet*. The terui 
" Prehistonc." as u^cmI in PrufeMorl WiUon's mono 
l^apli, is UKinl in thi' ortlinAr>' and usual sense as Iming 

t^rinr to hi»ltiry, that i*. iiienidnff. of eoiirw>, before the 
>effinniui; ot hnuian bl»>tory antl as history tau oidy tie 

1kreMtrve<4rin writiii«f thtH ltl'^^an»• t>efnre wrilteii hl»tory. 
•rehlHtorle wieiice ikn-n inti de^iend U|»«jn hitilorical 
r«M<«mK but in oonteinitoraiieouii with the rvenl« 
recorded, which are bik»et] u|»on the evidence of the ob- 
jeet>« th«-niiH*lveii. Their di»rovery and the birth uf the 
scieikceof pmhiolnrM! atkthropok>^y lie within the pres> 
ent eentury. PrehiMnrir aiithro(MiloijiRtn have inve».ti- 
trntiHl t hnw obj^rrts an<l t Ike varimu «h>|HMtitJt cnntaini 
them AS to. 1, their hanian nrit^o : the (peioloicic aic» 
of the stratum In which they are found; 'A. Owxr 
orlritiAl depo(.lt In tliAt Htratuni at the tlui« it wa» 
formed (that Ih to say. ah alteeiicie of Intruttloii or diH- 
turbAiiet*) ; 4, the Alitor iatioti and HUperiKittlliou of im- 

1»leiuent»^ aiul «>bje('I(4 *ff utratiHed ile(in<>iw'; and by the 
.nowledicc Aiid experience tliu« oMainnl they have de- 
teniiiiied that man made thewe objr<-ls and therrfomhc 
exiictMl in the»e loealitu-s in times of lii|ch antiipiity. 
The inonof^aph to vrhieh we have n'ferTi>d denU with 
the art of lunkintr And dee*>Tntlnff rltom- object*. 

The eurlle«c iiianireMtAtton^ of fiumau art eoimUled of 
the rhtppintc of inipleuieniH of Hint, prarticnllv the 
llr»t known to have been made or uie^l by lunn. riiev 
belnhif (o the Paleolithic |>enodof the Stone Aire. This 

iwrioil Imu) been ilividetl acoortlluK tu profrreas and 
lUUiAii culture Aiid divem names have been Kiven 
tliereto, fuIlowin{[ the taste of the writem or discover 
«re, such as thr c]>oehs of the (^ave Iii>nr, the Mammoth 
and tlw Reimieer. In latrr ilay* the tendeiMry M^ms 



ob)ect« were the AnUiuil« of the {xfriixl and liMsBtv. 
Many annuals now exilnet wem rrpreaented. ai»d n 
thlH way the ktiowleOfpe of their nppearoiice hai hfrt 
pre«erv»H|. TIm* aniniuU nM»t fr^'quently etipurcJ 
werethe mamitioth. the c»ve bear, the Iri^h eik, tb« 
lutink ox. reindeer chamoK Mi'Hicitalii icnat, aormli 
hor>e, de«>r. and sliuilaranimaK aliil tlnalty Biui. TIm 
nuiriue animals were neU reprehented— (he •eal. »••■ 
lion, tnrtoiMt, turth*, A«lirs and m;r|>enta. Soii»eolt|M 
objects thus TreAted were fMirely oniaaieiital. wjilk 
others were utilitarian ; hulouM itr ro-mMiam/rwuL 
iKuilnrd or ilA;:i;vr handles and similar if|Kvtnieiik •rrr 
for utihry, while oth*'r specimens wvre Appamitly iu- 
tended a*i playthlnir*>. many of (h«in ore to broken u 
to ulTonl no rfew to their iitir|«)*e. Thu was the nrlul 
the Palecdithic |>eri<Hl. That of the«iiccei>dinj:prr»da 
the Neolithic and Kruti/e Aj.'v*. wa« of a dllTemit Mrlr. 
ItwABolmiMt entirely deooratlve. ainl wa« 9tclieu cr 
cut on pottery and broute objrctii of utility. I)Ant4r 
thisperi^Kl there was not the sUfrhtevt attewpl on (bt 
nart of th4»arti>its to rcpmseot living; or lUAI^rlal 
jeets. The decorative art, At tliAt jMfriiKl, cuuBilledAl* 
iiHwt entirely of deslffUN from genmetric furu^ w 
M|iii\re'>. clivie*.. h>fenireH, chevrons, herringboows n- 
fA*.". and cro**lMiirh. Th*» "swAf^tika *' wcnis to law 
U^ti u»ed tlmniehout the tatter |ierto<l adU it i»l>*- 
li«\ cd to have been a symlM>l repre#entlnfr SotKl hiek 
pMKl fortune. I<m|; life, uiuoli bappitieHi, etc.. and to 
have been the flmt ami earliest symbol In m^anotif 
men. 

The N4M>llthi(* and Hrnnzff periods bn>uKht abnnt n 
entire chanire In the cnltnrw of lUAn as well a* In Ml • 
he lH>eAme i^lentary, having a local habitatioii uti 
place of re>>idenev4: he l>ecame nn agrlrultarlsl, op «'l- 
A» a hunter anil tUlieriuaii. It Is barely powible thai 
he had a relit;iuii, He built liou»te«. coDBtriicted t<t^* ■ 
he built tumuii, mounds, atid dutiuanH. aitd eiertM 
(Cmat dtone obclivko, sometimes in ^ruupf) And lit*^ 
lleactpiiriHl the art of luid Irecame an A«t«pt isi^jT 
pin?, KTindinK. polishinu. Aud drilling tiont. we^m 
the hard Hint and tou(;n jade, of which be Icn MOM 
iuii4ri*it)cently wrought sikeciuMtus. A few vliittlM 
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ffirni, the word art r^elate* to fln*» art*: when In th* 

plural, to InduKtrlul art. Thlm hiitfuUtlc distinction u 
continued in the itiHrhK-rlon of th** wnrkiiian : th* one 
Unn "artbt." theother itioiity uu "nniAan." Not un fre- 
quently a work of art begins in iiidu*1rial art aJid end* 
in line art. The decor.\lion lu the t'onirreMional Li- 
brary at WashinfSton i:* nti example; much of the work 
1>ei£tin with the stont'cutter aud wa-* dnished with tlie 
sculptor : many of ih'- wall decorations hoiriin willi the 
ctnuiuoii hoUM* i>iiiiit*'r ami wcrecontlitu***! hy thcitreut 
est pain(er» which An»erlcH lm*> ever pro^luced, until 
the whole buildini; formn nne of the iiKwr reiuarkabln 
grvu|Muf dvcurutive painting aihI buulptur« whhih th» 



to hftv^ beef) to divide them into the Allurlum aud lh« 

('avern. 

All nuthontliH^ are nereetl, however, thai all them* 
e|Hich*i helontr to the (juateritArii* ffetdosical period : 
that they wt'D' earlier tlian the pn^eiic c^Mtlotfit! [leriod, 
and thiit they came to an eml befivre Iik bcf^mnint;. 
These e|H>ch» eenm to have l>riMiitht forth the earliest 
eXAUiples ofjr-ihelic art. The man of thH time han 
piueied for a vAVoin?. and he duublle»M waN one ; lie had 
no tribal ortfaiiization, ni> Roekcty. no reh'iriou or b^ 
hef in the fnlum stale ; he did not bury lii» dead, he 
erected nn habitation, he built do houses, be won a 
liuiit«rAud fi»h«nDan, Aod dwelt In oo rillugva except 



have he«>n foufkd b«iloci|rin(r to the Palwlilhlf r*"^ 
but the (Trrmtsir ppt>pi>rtion of tliem h*'loiiiP«i i" 
Neohthkc perfod AiwJ to the llmnie ajp* Tlif 
can ImllansAndthiwof theWest Indian lsJ»nJ»-»'^ 
In the Ncltthk' i-tatte of culture, and their d«crf»i'" 
Art wan prMclicnIlv the KMiiie a* of the wuic 
EurojM*. The^- exw-lle*! their KiiPoi>eaJi *>"**'*"*JJI!Ji, 
ever in makuii? rude drnwinirt «i>"l pli'turr*. 
pallv petnvlvphs. many of them lUrtibtlt-* ii»'K^*tT 
tellihff a stttrv. Thcv oft4!n repnMlure tor Wiwj" 
flaur*^ which the Kumpenn rarrly dl<l Tli*» AbOfJW" 
of Mexico, central Aiid northwestern imtt «[^J7L 
Amerlea, althoagh stUI lu th« atou* Aifts rcafiMd 
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bl|fli«r civiiizAtinii, iDRinly nuuifr^tMl by their Mulp 

Iri itu|Kjrt«il iuoflMfrni|*b I'ruf. \Vii*v(*ii prcseDU 
no tlieortM^ bta iotflftttoo b«>infic to umeut tacu rroui 
w h loh MgttBiWW ■a Iw iimds ami ihwriH built. Th« 
»<MsMotgf 4if pMbirtoric nun m iiot Caaebwl unon mnd 
a prioH wiruiiMiiU mxm introdocvd to •ipUio t]i» 
■^•yoiioi'jffy u( prvhifttorie timn. Dor bMikoy pkitlompble 



Rtt«iDnt««l, „ . __ 

tir«ljr with prt*liUtorIe«rt AnrI dom 00% <le«l with pr^ 



trecLtiMc 



___j»iitlm>i>olo)<y. TtaM b« »«« wis*- io limliiDf 

M m — I I Ik abmi4laut)y fthowD in IlktfeuiiuvrjtlyMbolarijr 
tuonoyraph wht«h deitUNMtrat«i that the autbor luu a 
momt oomprMhaDiEn! icncp of hb lubject. Il» Qnt 
i ^ ttm U Witb tiM AlluviaiD and tha chipfMH) Paleolitbic 
ImplMliaDai Whtsb bav* bean found in it, th^n th« m\h 
MS «r ^OntMnnHMon* impt«ownt« in th« UolM 
at ft t— ii IriaM. and tben t)»e ImnlMu^ntii of tlM 
«av«m pMTiod ar» ooii*ld«r«d. Tbeo the eubjeet of «a- 
irr&via« on booci. boro. aud ivory U treated. This 
epoch M it»o»t buportant Id tbe history of art. warltiDff 
«a U dOM CiMaanlMfe bnaiaci exprMtion of tb» boauir 
IfM* It hM bMtt Mid that this «»prairion luarki tlie 
nnt Mop m aMmUiMi horn aaraicrnr. 8oin«» of tUi* 
got Nusarkabla dvaicns oom* from ijn Mn'tflAiai*. 
F'MBMi, wfaicb has ffivtfi rlsn to th^ MadtflaiiJiuu e>|Hv_>ti, 
wnlefa la another naow for th« K^tijiletr ffKich. The 
Art ot thin looallty va» lndlf«uou* : it wan nut uu iuii< 
tatioo ami Aoems not to have been borrowet! nor to 
li»va ni^rat«d. It ooosiata souieiiaim of roagb at- 
tffinpto at fMilptiiMdr caUMT dfleontioo to tha rooad, 
and «oaMllBia«raiablB|rOf «««iAvin«i0O«toB«kb0Ub 
or horn. 

The Mib)M!tof anvrnrlafr I» v^ry fully trcftteJ tt) Prof. 
Wils-utrv book, and iw tclw eianiples of Hint ^nivvn 
iiiid Ue«orativ» ^fi^uittric anil onvf iitioual ilraiKtm pro 
aupccl with ths-lr-^til T}f itnpli-Mj-ij^T and ut^imilii for 
fV«ry day ii»e were i.lt-L-or.^tfd wir li an iirl bjr no lurAiw 
tMintpmptible. The onutiiirii'nliuii uf ImrpootiN, <lAfF 
fivm, ami Hiriiilar ob)ect» rhows ikn AjJiim^inti-m <i? 
decora.tive art as a|>pli<Hii In hnuwlni'lil i.r .1. m-. ».r ii- 
iifea not uuwortliy of thn ttiiHUHtii-i nutiii-v Tin' 
au I luaU of tills period wcrw r«>prt'M'iit>-' ! n im- 'i' 
b«*r. abont thr(H> liundr«>tl tt|NH'liii*'tih , 1,1 .!t-- 

raverod, comprtiiog nearly eT«ry auiuuil Kuuwu. There 



h^TH repree c ntad blakvn io Jt* ♦-liiir-ty. proli^iWy 
li«t*^t art pictare belontcltifr to thf I'nifnluttK; twnud. 
Tbtf one vicwaboirn reprtac n t** bMth -ul*'ho( the antler 
a* Iboo^^b it had been yurolleti. Spread out Ihus It 
ban Iba appwiraooe of a wriuble latidseape. with water 
in tba fonwRmnd, berba«e arnuiMl it and tlw ^omi, 
•Ic, in Iba baehnroand wbena the reindeer is ferdiiifc 
This spaetinan is enfraTsd two-Uairdsnataral sixo. Thf 
•ya is of th« proper form and is rightly pbuwd. Th<^ 
sidas and outfin« of tha body, with ttia dtvalopitii^nt 
of the anUefa, sliow a (alltfrcnvii Nwla rwindm>r Th« 
atlltadaoe tbaanloial bMilcalH«hBtiiluM> vaik 
imeelowty.brawetnieoirsMslnRailtROML Prof WiLf>ti 
•hows souM» tiior^ fnt^fMtlnit eiaruplMof aoliualf. iu- 
rludiug luuftt of tlkose already tueiiliuued. 

t>ur fourth eugraviii£ represcuts a luiin chasing an 
mtroah. It ie angmv aj on a rab>da«r bom aud oouim 
fxpoi ItMiBvila Bmh^ VniMA 

TIm VMD MJowi tiw Umm and li In the aeC of tbrow- 
Ing a apear«r hanooA ftt Uan ; aatloB tm the part of 
both It ihowu and the ahaaa uwett iwMaaeatad. It 
is an artlsUe rwprpaantatlon of » pfoUiioria hantbiv 
M»m : th« pcnitton of tba arcML aiMOlallr tb* right, fi 
awkwnrd, The man htt^ a Bardoon ifrin. TtwnanBi 
(loMtblv repr*^eutijii; liair ti«^]y OOV»r hl« bodf. bot 
IliiN |K)Uit has not bi*eii deflnitefy dHeniiine<l. however. 
Tiiia piore fiirnuhLHl tiie banis of the rfpradiictian of 
the umn of the Cavern pi*riod, dinplaycil in the an- 
throjioloKienl M»rtion of ttrn Pari* Kxpoftltion of I^^^9. 
Pmf. \Vil»on tpTiMi a nmidior of ottuir intprt^ntlnK ex- 
ample of fiiiiillnr ilrawliiir*< of aniniAl? Th^m* art 
miuilfei'tatloiis were tntefided liy thi lr n]!ik>-n- pioc 
atone for utility, tut In th*- dt^orath^ii uf iia|iieri]fnt». 
wciiiKiuH, and uteu»il9. but lliey displayed a Love of 
"art frir art s snxe/' Maoy of than appnar to have 
bn*n Qiadf for practice OT ffeOtt A MtUfal and Innate 
love af thr benutifti! 

The Palootir Im- an i-.t ilid nnf ^ontli-.f his ffTnrt.t 'o thr 
fine arlnof <:ir'»wiin.' nivl rru'-uviui-, hitt mi 'In. Km: t--nl:> 
tuff, ami his nuinu.t'i (■.rs'iTiiv ari'l /irii>:i-.' ,4Mli'\' « t-rr 
tii';fi i;i ttirnTinli tli.iti «»• w.iiiIlI ti'iv.- 

>il(il^;»>.' I l*/.if. \V"i.'.i:i vwHi-y ilhl'lratini... of Iti^ 

t.TvUnt; f»iiin|i:i" <:-r 1 '.»>■'- u ii |.- ii 1 1 lE tarf . Ihe work U-- 
iiii:.l"t.>' iTii.-t:> ii ;r:i 'I' I; >' ''hk^ntvlnpt arul Hcutp- 
t inr* f"iiii,', 11, <Mrii\ jir iiiri-< i.f r ||,- caveni* of rliiH eiHJch 
bave been, fur the must part, but tlie debris, bnikeu 
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«vr« some rantllea, HMM« BHh, a few bb^ and maof 

Biaininals. Tba mptilca wen* <><!arr«|y dalannlnabfa; 

but th^flaht tba salmon, the trout, and tbe brachat^ 
hav« been rp«nfr)lznl. Tho pnntMpnl animals ar« th# 
eave bear, nutunnnth, ri*indt>«»r, hor*^, ox. d^M*. moon- 
lain Kont. antel^^pe. rhaiiH>l>«. wild boar, wotf, fox. 
haor, lynx, otter. tii*«l. anlnis. aud rabtrtt, and to this 
li&t of aiiiuialH luau luust. of ooartte. be added. Ttie 
itiuiwuiu at Foil has na eloelleiit outline of U>e care 
iwnr. engraved an a flat, oval pebble, and tbe mam- 
niotti u nplrmlKliy reoresejitini by an engmvini? tm one 
i! its own tii«ks: thin u In the' Musonui of Natural 
iliHti»ry at Parts and show* no lui'an abUiiy of thit 
.Jr^iLufirHnnii). t>rt>ti!i <5pjiv. luir^ of th* niaintitoth huvt* 
iKr-u [l.i.miiJ :ti T[|H Utiite-.I Nt.ii.-w which are cUhne^l to 
havi! beeu ma'l»* by tli»* riiiuri^'itiw, and oiir tlrr't en- 
gravlni; reiire-r-u'.'" the ■i-^-l'-brnfeil "Irriai"'- "'"hf/" .\ 
(4»t* iparpet Willi fl«'iiri*?t v>f u iiiiiiuinuf li -i r ti. a? ! ' • [i>ij 
^ttiffTlVOirtllpri'otl- Tlii-H w.vs fnniid inwr I 'l .\ n* u. 
Hn.-k'. t'l-iinty P.I., ftiKi i;t tlii- tirnp. rly M Ii'. [>. P:n 
I liiw bt'fij rnrihi.trrart.I.' i-urit t'ur n in ii 



Th. 



. to 



I liu* 

(p'l-tii'irt e*'*' iif till* iib^t'ct. Inir I'r.ir M.'ury Mrri't^r, 
i';irit"r of AiiierieAU Hiiil IVH:tl-:nrii- A rr t; jm .l.igy, 
ili-M'imi i'l thei I'liivt^n-if y »-f I't-nuK) IvuLin, Itiv?* eX- 
a:-iui**d tbe subject for uwtoy yriir^ A^] \ hu* fuuikd no 
T- Af^m to doubt the genuineness (--r '.hr* leuape stone, 
winch has h<Hin questioned. Onr Ncnntiil engraving 
• h iWA Aoothipr aboriginal tlrawisi^; < f .\ iiiiininiotii in 
Aiii'TiCH- It was fouiHl in th<t n^lgt.^nrtHiol r.( l^^ly1tx<' 
Stitt'.itt, l't-1.. oo the Mirfare of « tiIIp t ii. M w hn-h Imi.: 
i-.-v-. t't.v^-r-'l fu- itiiiriurlLi; pur-iHi.*:' ■witli i.fat tak^n 
' - . : 11." r.'vl I'- 1L i r '-.■<' ]. I -T ti. I'll.- .if -I'lj'-i (.1 11^; f- [ l;a^i.'- 
l,,' • II' li. |,L"-ar(' U. !( («iiiic-'«Ik-»: r.'i'rt — >iil' 
I;* ii .iit. tuanuuoth of M(iii''Jatiii.' iink'lil linvi- 

London*! with tbo same kind of flint ijraviT*. It i-^ 
ti(i 4 fuEgor »hpU intllg^nous to Aiurrii-.i niiil f<i iti<l -m 
tbt> coast from IVIaware to P!o»iiI.si, T.-u- -iiitbi'utii icy 
of the eogrHViog has al*o l>.'fii >itr i.-t,. .1 It |iri>iit>itrs 
DO Iraew. however, of ioi>;[f-ni '^i-rk, uiil iintti j»»iiup 
fimdr i» bronicbt forwan.1 it will br eutjHiilered a** an 
example of very early aburtKtnal work. 

(lirr third ongravinK renrrsentj' the reinilwr brawn- 
iei. This speeimen was founti in th«tfiaveniof Thay- 
LfarfO ntiar Ljkke Conhtane*!. Switierland. It is en* 

Sred upon a piece of r*"! Lileer antler aikd was poeei biy 
ftigMOftt « » M$m 4$ mmmni4*mmt Thaptaos 



and rejected piecrs. During this pttrwd then do«a no4 
aj I Ilea I' to have been any care or nreservatkin of any- 
tninig for future genernliom, for there were no toiobc, 
no bnriaK no monuments, and vxcopt the eaverns. n^ 
habitations. Hut In the tragiM<ints w«k can recognfre 
the artlrttic fMIng of th"?- fteopl*-, Xt in even contend- 
eii byeouiH InvM^tiKatorn that differ^^nt scboolH of art 
can be rw>#rniRed in UlfTeri-fit I'jcaliilew. so that there 
in tittle wonder f hat the Hubject haa iriven life to much 
H(K«culallou by pliilosopbera, psyehologtstA. and even 
anthropologiNts. Tbey hafe abundant rwnn for N[M*r' 
ulatmn and theorixinit, for we are dc.\ling with the pre 
historic, where there is no historv, no written reeoni, 
no record nt all oth*^ than th«w o'lijpetji. 

The inanitt'r of working j*e*in* to have been as fol- 
lowM ; With the ani of tllii! Iu*trinn?^iitfl wbU'ti nmy 

llUVr- kllivr4. tlak'-v ["""ts. MtTll | ilTh. or wlitif 

ijitt, lilt- -arra..t' '^f ti,i* marf'ri.Al ■«,•»-' | irejvi ri.- .1 hv llie 
r-iiiovaI -rf t:n* i>ut«itli' i>r r-.iijicb |nirli"[k 'V:iv rr;iii.k*fr 
hum wiir j-.r'-fiTn-iJ t<;i 4:f U'tlu-r lit-r-r probably be 

•-nu'o Its «'.irfa.>' wjlh Miuiritli and lirni, Th»e pieees 
Kii Itiht ur .hmjil.ir <m*'s w. r.- ii!-.ray> Inuisd iueiocuite<l 
with pnjcravingM : the PUTr.ii-»> imvii-K tt*fn prepared, 
tlwobjin't* to be repre*^h'''<! w^r.-inrlinn) pn>haViIyby 
niark>« with the graver. runsuK fli'- Nyb^itauee to 

a trrt^a'-'T ■*»" lew iae]>th rt<H'on.lii.;: I" ( h*' nk^tii, clmired; 
the kir.Ti'M, flnkcK, and grav^rt inav y-pim in- 

^.■rt.ri 111 hari.ilf* nr i>{>4>ruted iiin-i'ily hy liiiti\l- No 
fvi.l-'n.'*-- ILM- li' ii'i'M.a of the artaii'l •■iuj'l.iyiii.M-.t of 
:\ intiii f, I .p> - .. f more likely tti Imiv.- Ii.>fii *•> 
II-'- i. f-T rln' -arii^' mu'l-nient* liSifc^rffl in u ttHiirllM hiwv 
t-ft-u ..ri ti|i.\ .-. i in ^••([►'r-i liiii^- !•> tlf K-i|ii:iii.Hin In 
Il.f "--n.iM'iri-H. I*if -iirra<'e .ifltT li.iviri_- }>-fi r»-il ii-Hi| 
In ;iri.|nT fi.riii '.^mii* hns^ ber-ij t •"! "''IJ'-^! ' rii I.' 
i)iru' Jir.'l iiiM'. ■n3:n>,'lv tlT-n- i-* f\nir]-\ jrjsl [<ri--li aii iii- 
»lrMi:i.'iit :is W'rill-.l |ii'rfviTui tl;i.'- ^frVLi'iv il iji a pi'S"i' 
(i( ttitit (Utielv t>hifi{»^d mt«»liii' L'rri'-r.-kl fnrtur-f a juaa's 
forefliig^r. The mnr^-rlaU nre :*i l i i ivnrv, Vnith>. horn, 
and wo4m:I. We have IlltU or im ).•,,(.! of t» i>.>1 Wing 
UHed. Ivory was eiupluye<l prt^K-i] tally for wfUplnri' 
and horn for tlie enirrnvitig. 

While the art prttdurt* of Faleoh'thtc man run iirlu- 
eipaily to KTulptnm and engraviDi;. there is ev[deni.n-' of 
his arciuaintanen with and prarttce of the art of 
pntnting. Stones haT« be«n found which were arti 
MfcaUy Qotond with Iran porosldoi tbo pfefanot waa 



ground and kept in shells and in eup eUHMa. Bpael- 
lueua bave berii fuuud with iIm; uaiut still in them aiMl 
Witll apatubui of bone. Tl» oolor was red and alioot 
the oolor nf inm mat. Tbe figures oonewted of dots, 
xigxags, eroi»es. eirclas with a central dot and otb*'rs of 
Kiiuihtr defik'n in grwat noniber. The pJilnting caB 
Iwft bi* (teMTilisd by supfKisinff much of tlie work 10 
have been done witb llghl toarnw of tbe finger. Tliev 
luay ]>ouiibly ha\'» formed a nuiuerkal systcoit olifl 
otbi>rfi uiAy liAve been alphabetie or Ideographle 
»igti«: Rtlll other* lyiubolMi. In our pre«e«it state of 
knowl^ilge. tliey repreeent luaai"* earliest ns« of cvJur 
for puriHwee of deeoraUoB and consequently were the 
vt-ry begiuttingof tboartof painiUig^ onida thougb U 
miifhl l*e. 

A few woidi an to tho oharaotarietioi of tba ait of tbo 
Palaulitbto ng* HMy not be onl of plaoA It bao ll* 
ready ba«n vUd tluit there were eoina f l HW il iu d»* 
alnM^ Tbwt were by Hnee or dote^ eeldoil In tbo tom 
oTaeroiAtriaoirW. souate or dnie. Tbty MiiiUti otf 
nnmnol Rbm, eutuetiinee croseed. eoowtlauo dlAWB In 
olIliMriMit direotloni. tigxags. cbevrous. and eeiiMtlnMi 
tbe dooble ebevroo, gtvtug it the apttearauee of the 
letter X, and oneomeof the long straight iiuplnnanu 
of bone appear long undulating wavy linea. In all 
theee oombinatioilN of flgnres, none have been found 
whl«h «<eni to bavo aar neaninig or form or any letter, 
word or bleroghrpb. Tbey do not oorrMpond to any 
aign, Ideograpblo or hierogtyplil^^, Th» oro» Ja not 
foniM I Itaero Is no rerirrt<eiitatloii of «nn worship, nor 
of tlMecn. nor of any divinity Kood or bad. 

Thodwigna, wbetlier of drawtug. engraving or sralp- 
tnnb aasiu to have been original in so far a* ttwiy 
were neither eopiad frmn other drawings nor a<lnpteH 
from other who<ilR or nia*ters. They do not se«'ni to 
have hp*<ii ronipoMd pipofs but dravrings made (lire«-t 
from nature with the original l>efnre the »*ye of the 
ai-fi-f I h^ft^ have i>e*'n found in W«f--'i'Pii i-ntfoiie 
Lt^'i n". f nir IniijilrtHl flpeclinen» of this it hj:ruv.-.l and 
-I 'll III iirr<! art uork belonging Io the Pal*«>l»lbic iserimL 
(<( [|ii'3e f-iMT fil'tiK ari- rr|ireftenta1lon9 of aniuiitU, and 
lii^i'" ■vt■ril'^ of i'a fnlil hu^ ^irf have been made c<intin- 
aaiiy ut Wcfttrrn Kiin'i^t- ftnd the*e diiteoveries phow tlie 
eorrertne^M -if foruior conclusion anil the genuinenenft 
fit foreign lii'^^' ViTi.^ lift well as the long and exteiipive 
hninnn ttmipiit-Kii in Paleolithic times, Wehavenow 
(•••(i--til>'tt"I n il n*'i-.'RKi4rlly brief review ol ttioflnt pBft 

of I'rnr \\|.M-.. ni<mof:rAiih. aiid ov not ham wOl 
deal with the Neolitbie period. 



NBW tlKTHOD FOR THS PHnDtJOTIOlt Ol^ 

HKill TKMPKRATrRK8, AXI> FOR THB 
PRKPARATIoN tiF DIFFK T I.TI.Y P08IBIiB 
MKTALs. FRKf3 PROM CAKHON. 
Hy M. QoidMcmiMr. 

TliK author flr^t iiosses In rcTlew the dlBerent M* 
faari'iit'ft wluf h have bfen made on theuMOfnlnnlMrai 
lor tlu' proiiuetiun of liigh temprnitnr«% aad thrn do> 
■cribos the watliod he Itas adopted. 

Wo knov that tho oombtoation of nhiminnn and 
osygon glefo Hee to ao eitreiuely violent reaotion. of 
tehkh th*' t»hi]<**ratiire \* e«Thtiftt*->l to Vh* nlmut HOOI' 
C. To n^i: ■ ■' - r^i-iii. lali.r.. |.ni,-ri..-;Oly, ibo 
oipnidlnieulty iMH to ti.< In regulating the 
bsrmcamof whirh the work is |>errorai<u, 

Tho gret point to note Is that theto It BO 
beat tbe whole of the reacting maae npto tho h . 
tnroof ignition ; It ■offlecs to caneeoambaetlaa at ono 
un^ pofint But In this there Is atlU n pmetW 4W 
onl^ to oVfnDOMk In the preparation of wotnllli 
ohvwnhliB. ilvttag wHh a miiture of oglde of ohfO- 
mSmm gad powdoiod nlmolnuto. this dUBealty ean ba 
•Mnr nfwoo w bgr Ehwhig at a oooveoleut point n 
flnnll qpnntltTof n MitnM of alaniDUBi with a inoto 
oaidly NdiMlDitniidAor* bottor still, witb a peroxide. 
Oglde of lend, tnrido of oapiMrp pnnnanitaiiace of potash, 
and other Kubslaneeit. mif ba tlSMl ftkr this pnrpoaa. 

The greiii advzuitagofiffHIIsnialhnd Ii tbsA it enablos 
us to prepare the {nim Mtlttls. fipee fhun ahuaionni ; 
the only prvcaotioa to take Is to employ a sllgbt tX- 
oees of tba oxlile to be rednosd. 

The process Is eanablo of two prinetpal apidleatlODA 
In tbe ftntt plac^. the beat gtven off by the eoinbaetlou 
of a uiixlure of aluiuiuum aod a rultabl« oxide cvin bn 
Used Plituply m a eouroe of beat (for Holderlng. wehling, 
ete.^ In (he seeoud plaee. tl>e redudnt; )>ower of 
aluminum, at a high temperature, oun be utilized in 
the preiwration of pure metals and of alloys. In iKith 
cases the method of working i* prartieally the same. 

If we only tU-slre to protlnre a iiiotlernte heat, the re- 
aetliig mass is dil«t*ii by the atlditinn of M^me Inert 
•'iit>«t«ne*', wh|("h a' thf KHine time prevents the fucioii 
of tlie nilxliir'V A V"r> *rtwKj mixture of this nature is 
couip(j*«'i! ahuiiiiniMi ainl M>iue cheap oxide, iueh as 
oxide of iron. sand, etc . tn wlm-h tua) be addtnl ]iiiie, 
magnesia, etc. If. on '.lit- cnntrjiry, we winh In pro 
dnee a reduelitm to llir uirtnllir Mlale, we must 1m> ciin* 
fii^ nut ;n tcM- f;ri'at a prof '<irtion of oxide, in n.ii-h 
A iimtirM-r tluir tin- iifat t^ivcn nff by the reartinn w jjI 
111' 1*. init only iln- ri '.hn^f'.i nict.il, hut al>o the slag. Ttii* 
lunyr «• lltiii'ii ].rnt«'fi til. iti* t^j againftt any oxldlilng 
artinn .irih- j,ir 

1 tiniv i:n.- a Tm-a r-niLTMiieiit" which form *h> many 
intertrV.iiJi; n('[iiiraiiiiiJ- n* ihi- ptik-cp- 

A rivrl wcit;:iii.u -■; kilnj;raiiilii'-». Mub arc eur 
plovi«tl in lujikint;. :^ «-iiihi-.!i:i-.| i:i annxiiireof 

oxide of iron, Miriil an<l itiniiiiiuini pov^iU-r The 
witnle is pl'.iiiy;.-;i tit >a;h: rr.iita.ln .i ir. a v*<»<;-lfii i>ox, 
4in S*>p II:.' a! iiiiiiiiitlii niYliir. whkli tiMiHr jn^t 
••nirTi.t' Iron r lie -aiiil i:i ifi.' I «.i w.- |i|.>i.>' Mr in : I lump 
oT 11 niivrnrt- of n I ii rij I no in imwiU'i mihI an ea-i >■ re- 
sE'l'-^'tl n.\i.|«. in utitch !iXfd tbe eiiU nf « »li.irr ; ir^- 
of ni:\;.-i.f*iurii ribbon. The rtrarlMUi i- -l arlci: I 
litfiitna' tlif frfc end «>f Dm* mtL^rnntiuin, .nml ttjt u 
iiiinM-.ii.'it«*lv pin''?' more mint! *M3 lljetopof tlie mixture. 
iM> thnt lui t ti.c hfiit iw pi'«-<ii U- h.;- lost. If at the 

i ij.l iif A f.^vr TiiMiii.Tit^ w.' . iiiiity onl the eontent* of 
the hiix, the rivet will t>e fottiiil to lie quite re^l hot and 
fi-jwly to be forged. 

Working in an at]nl<»tf*>ti>> uianner. we ean weld to- 
L'ether hteel tiit»8 of 'i 5 em. diameter, and tbe ex* 
iKMiHi? H'lll not Ite more than twniwnoe. We can even 
ru-ic tocether t wo hers of vtft pteel, 

Hy dimuiixhini; the rpiantity of inert material uted 
in the preceiling experiment*, iron can be easily 
nil' i ted. 

To rodooe osldo of ehrotniotn It ma«t be uiliod with 
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A fiUltabU* quantify of jiliiniliiuiD. ainSpltt'^i') i^**"!- 
«lbl« hrip-ktr^l wMli iimiriif^iit. The rcmrrloh id itt*Ttt>it 
In \Uf> nmiiiifr <lfMrHl*Hil utHiw. »ii<l ««<icoo<i itiMiiic 
tll« uilxiurr until llit'enirHilf t- full. Aftrr ciniImik. w>* 
brenk iht* <iruribl« hihI take oui tin* tiitr<»t <*l iiii>tAlltr 
ebrumiiim. TUv nuiliur tiii*< |>r>«>«<iii4*il in t)M> linnuHii 
liltvlrttclifiuiL'ttI CmjcI**!)!- a lilock <»( iiiHnllie vlinMiiiiiii] 
wriichiii); 'i.^ kiU>trn»iniuL*!i. |jrr|iitreii by this nirtlitH) 

Hy nrr*ii^itiK two urilltvx in itie erui'iblf, one (ur the 
intnMlurlitiU of thi> luixlun* nml tin- <i1hrr fur tiMtrsmpe 
of ch(i iit^tHl. wi> makii llHK>|M(ruimM rcuitiunutw. u 
iiithevlHctrie fitrii«c<>. 

AofJoMint; tn ttM* uutltor. Ili4f («ftii|wriitiin* ohla|ii«d 
utid4*r thfw tHjUililtiiijff is hiirhfi' lliun tUiii rfitllr«*il In 
tbt! drvtriL* furtiitri*. and wt* I'liii ri'ihn'i.* n uUvd i|uiitj- 
tity of u lue-lttllii* uxuW in a iiiiieh »liurtrr Miini'*' t*t Iliue. 
an«l, funhi-r. tlit* iiirtal olKitiui'd l^elltjrt•ly frve fruni 
carbun aiuI riirbitJe* The »lu4; laluitiiiiul ohtHiiifil i*au 
hm umh] ov4*r ain»D '<^)r thi* prtMlu<Ttutii of uluiinuniii. ur 
it luay l>i> utiltr.fti] iu>a tMilulutiguiutoriai ; it lia*. in fact, 
gr4>at nilvAiitiLtft'N ov*'r pinrry. 

Nt^arly all thi>^ uiptjiIk rtm W rt*<liie«^l hy ihiA MMithoil, 
Aiid i!i«> rrtiirit in altiiiu>t ttH*i<rt<ljca), WV van aliMi pr**- 
pare allnvH mtrli a* tboM< of rliroiuiuiu and luanuaiifw. 
oopiHT and I'UriMuumi. etc.. by tlH* samf m«*tli4H|. 

rVir the pnrparati^^ii of tiurt^ ntrlaU it i.t nnvMary lo 
utw onty (Mirt- aluiiitiiiiiu, liut for »tiii(>lr limtitii; uprnt- 
tii>u» till* mrlal at 'M [icr c>cut. puhly will ftiini<x*. Bn- 
rii)m thi' uiiilitJi we nan aJM» rudiirf tbe oxyKall* at ctt» 
tain niHtalH. 

Tb^ author IooUm ii|»cin ahiintniiiu an a beat Moriiinii- 
lator. *(iioie tt«> iit|hiL«tWHi a rfihtL'tnir tur**nt al(o«H of 
lh« rvfrruefatfiin (if a quantity of «>iii>fvy rorrtwiMjiid- 
itm lutlial iv<|iilred fur i(» precipllatiutj.— /^Itn. (Ur 
Elect roc hifiuU*. IHK^, iv., H, |k. 4114. mud republiiibrtl lu 
Chemical Newii. 



l>OL'ULK('YLIM>ER STKAM FIKK KNUl.NE, 

Ijo.ndon ohj.ntv c>4t.u\riu 

Wic illustratf biTvwilh ow u( tbrr la(4->t ftlcAin flrr 
mtiiuM luldnl tt> t>i« plant til tlit* UntuU>u f?nuitty 
CuuiJi-'il. Thi» eiiirinr in our of Mi-rry wratbrr & S<*nii* 
"<trnfnm'i€h <trui'^ typ**< '^■"l ** t^i** '^''^t nf tb*< pniti>rn 
•iip|>liixl for tUA in Irfindint. Its mpanty i* 4*10 isalloit* 

f>i*r iiiintilr, and it will iii»obari;i»a >«'t of a'ati^r I >| lii<*li*-i» 
II dmtii«<t<->r t(»a hi'i^bt of 17U (*>i't. or an many w four 
»iuall*>r JvtM »iiiiiilt.HijiMiiiitly, Tbt'h* arv wveml ••iK'claJ 
fvatiii't'M aUmt thi' i*«iii»trucTlufi nf tliltt niiu.')i I iii^ worthy 
ofiiuttoe. Tbf iiiarhinrry io Hied at tli<* rt- ar o( l he boi ler, 
beiiiir tin dmkuntMl that it i» aUive the llrvMlrior. tbna 
pcnuiMiiiK lifrbtinf; and Hiokint? at llit^ n>ar fmnithn 
en^'intwr'ti f<Kt|pltilr when «*n routv> lua firr. and when 
al work eimblinK onr man to »tokr, atti^inl to the Pti- 
gine-, look after the ieful and delivery valvm, nuti all 
other parlM ri*quiriatc attention, without movlnic fr<MU 
bin plane in the rf*r. 

Another »|»enftl ft^turv* Ih th* tfinMriiotUm of ihe 
pomp. TIiIm liA>i twn Imrr^'U and i^ ilmible actintr. The 
air »|>ncv b(<tw«*t>n the VH]ve>> litvs b4<en rtnlucej to a 
itiinitnutn ruiiHl^tent with ttir pruviniun of ample pa* 
HHire*>rHr tite watfr. Tbe puuip vaJvin. Uitli U*r nuc 
tiuii and dfliVery. urr all armn^*d ujoiie central ebam- 
ber accessible by retuorini; one covpr. and the valro 
NeatM are kept in plac« by one nut between cju-b |ialr 
of ttucliun and dfliirery valve*, *o that the removal and 
eiamiuatinn of the whole i» only a matter 4»f a few 
iuiniile«. Ttie working fiart*- of theeniriiie are»*hrlrvly 
of steel, or « special broiixe. aiMl efflclent Mieartt* uf 
labrirjition am provided thriiiiL'liiiut, 

The Aleaiii eyiinder* arv <\x*h\ direct to the Uiiler. 
ftvoidinic the ilM><if Hteam pi|*e*i. and the piim^Hi are eon 
IMOlcti to tike eyl|iitl»>rM by nieau<t of a tf*tn metal di< 
tanee plew iwblch aluu carries tbe •>baft bearinpt) and 
•t«el vuiys. tn that tlH*!i1raiii5 when pumpln|{ are all Nelf- 
Cdntainnl. The boiler ferxlioK arranfceiueiits are very 
complete. ei>ii»i^i itiu of (viui pmiip inking water fnun 
main puiu|v another dmwuit; Um supply frnni a M>pa- 
rata nuetinii. a M-lf startint: U)j*M^t<»r, ami lu an fiuierK- 
eney fei'il the di»ebar(ctt from ilie main pump* may Ix* 
turned intttihe boiler. Tbe tK>ller i)^ of Merry w«alben>* 
water-tiil»e ty|>p, and tn titled with trannverM- and J 
tatie«» ftOd a water-Jacket nniud Ibe flrebux. Th« 



travelinic over roiit;b macU wtll»oiit ■training tlM> 
frame atiai-bitii^ut*. A laive btM'bnx, (ormtnit * 
muit t«»r the rircmeo. |m birn.1 on the frtirit part of the 
frame. *»• that when Ihe boi tilknl with the ho*<* ami 
Uf^tiMl ic*^f ''arriett (on liuudun tire eniriiie. theiaachiiH* 
IM otHhplele tn il-^lf. and i-an jrel lu work withtHil wail- 
luie ll»e arrival of an<»tlier velik'!*. 
Altlkuutcli Ibi* ty|M9 uf enieine luu only been Intrti- 



rtiiwK the eihau«( froro th« enicfne. This elbow b 
pmvidett with a valve boi to prevent the rec«m 
water tu the cylinder. At the Ion there u h hnuiluhiwl 
thai aetiialev a which rejrulale« the a<liiiiu|ua uf 

the <*uld wafer entering throuch the pi|M) that is srwu 
(q>eu. Hehind thenr i» a cuck which iM<ri'«« for tlie 
priiuinj; of Ihe apfoanituii. 
Tliene ejeclu ooudeniwrft luay «<U|»loy«(l with aitef 




DOpBLE-CYLINhKR VERTICAL STEAM I IKK KNulNK, m.NDON COt'NTV COL'IfClU 



ducftd About two aiMl ■ half ycare. it haii he*ii ndopttd 

by over Tliirly Knirlub fire bnj;ndeii, lieside* Mtreral 

Iirtvate laiiduwners aiwl nomerfms forei|{ti eiutoiu«rii.— 
-Inirllieeriuf;. ^_ 

CCJSimNSATIti.N I.N »TEAU ENUlNES. 

Thr rt>ntieni>atloii of ^(eaiu in an enirim* rnfuUs. a* well 
known, ni asavinitof fmm flfteen to thirty i>er cent.; 
but the ltiK(«liatinii of rondeimini; apparatni is eoMly, 
and rerpiintn ttie u»e of a cvrtain amount uf water tb*t 
IN not alwav» at one's disfKiKal. 

M. h'. Hotilcr. a constructing eniclnner, ban i)evf>^d 
an ap|»aratut« wbieh be calls an ejecto-ciindenA«<r, and 
whifh |»erfi>rinN all Ihe funciions ).>f an (ordinary cuii* 
denser. He has likewiM* arranged a rt*fri(Ci»f»tory <V\\s. 
ll that rienmts nf always u<-inic tbe name cooled and 
purifieil wati-r fur conden»aiio4i. If the t)uantily of 
water at hand ts aiteipiale. it Is iKHwible simpiv to in- 
iitall an ejecfo-conilenHer; but if llieeonlran.- is tllieejisr, 
or if water tb dear <.u» at Taris. fur example), twoap 



iifid«r a IkMul. Of with a cvuf HfURvU |Hinip for vuckiitc 
it|> their water of cuudeunatiun. or maybe ami 
rerlly (or suckiitj; up the water uf c<Midr>ii*«tiua 
tlieui^elve*^ tn the latter ca«e they are viMiaily v- 
ran^l wfth asJMo valve. 

lu ru;. \i is slkown the roniplete installation uf u 
ejecto condenser, with a refriiteraiiiry. up(Ki a 
enKHie. At the exit of the »>team. after it« actliw iifno 
the cylimler, there n. at .1 a three-way ctjck wbloli ftr- 
niitsof spiidifiK tbe ttteam Inlo the pi|>e KitiuitHi at lb* 
umwr |>art or Into the lower pi|w tltat rud» at iIm 
eJerKk-eoitdenM'r. H. The waler oomm from Ibf c* 
tern, V, tbroutrli the pi|>e of tbe refrigerator) >wli in 
front; and. while tbe cnKtiie is runniiu;, it is socli Ha- 
ter llial miles with the steam arrivtnfc at B. and llul 
is Htieked up bv the reiitnf U|{al pump. /). and ftfter 
ward foreni unt^cr pressure into the refriicerat'iry, S. 

In KiK- 1 may Ut se«>n a refriiferatory In •cctioD. Al 
tbe lower part wilt Im* ol»*>ervttd h oiMfrn wh»D« Martf 
a pip* that runs to tliv eJecto-ruiideii»er. Ttiit u itr 
piiw already »|K>keii of. Above ^ ^iCllal«\l tbr fiifv 




Flu. 1.— BOHLEtt KEPRIUKIUToKY WITH 
A CII13I>EV, 



Klu. a.— BUHLEU E.IE(;T(>-(:oM)E.N8EK Al'PUEU TO A .STKAM 



workiii;; r>rpa»iirn is I2l> jioundit per •^uarr inch, and 
with tbf prt's.sijre 14»* |M)iindtt |»er -quart* ineh can be 
luiUiitiiinfil in Ihe punipwtirti rfuuireil. The fraiiin 
la canifd ou hiu'b hmkI wlnfeir- anil ]aiiiinat«<d springs ; 
the fore carriaire in capable of iuckiti;; ritfitt round, 
^oil 1* luouutrd uu three spnugM arranijftM co pi'f:uit 



tmratiuk Ilka thone Hhitwn lu Fiif. 'I, may beinstallr^L 
The h**'tieral iu^hI*'! of the ejeeto-ooudeuser. as shown 
in itie cartouche li> I'ii:. 3, foniietl <d a evlmdrieal 
tuiNf with an enlarueuK'nt al Ihe upi»er (tart, ('(hiii thv 
fcule u* the left Ihrrv is an elbow wtm;h is put in eom- 
uiuiiiolkw with tbn eiiuction pi|M> throuKh which 



that carries the miied water and feteaiii tmdef 
sure to the refri^eriitory. At the eiitrni»ee tlierr « 
vertical eip«n^ton lube which w-rves lor the ti««i"n"^J 
of Ihe pre-Mire, The water then ealerx a !r'r"]i 
aluiui^inir ih'UlIm. ew'aiies in a spray and Wl* 
iulu u tiisteru. from whwih it is nltcmrartl Uli»» 
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«ud purilV«Hl. The im)>uIp«, <<ollf>c1irrljr. ■n^ plwrxl Id 
au iroD pliilr juokt*( vrlitrb c(iin|»li*t<>ly n»TfTn> timiu. 

lu the orxltimry iiicm|«>N, tliti rffri^i'rntnry ih «iir 
muD«lf^l by bJiculj f<irui4'd of vLjitit KupiKirtfil hy jiiiKlf> 

Tlip water, ii|WMt fNTHptoi; frnin tht* iiozsU**> front liot- 
Unu u* (op ill A v>-ry »|irHy. fi>riii*> » tii<in*'r and 
cf»^t*-<* a very Mtnmu (|rAMi;hl <d atr il(r<»uich i\w lnwer 
jiarl i»1 inm plaif rhimiiT-y. Tin* n™«l! I» a ptTfti't 
cvoMiii;. It wtll Ih» rtftiutrkfd. iiMip*»u\<'r. IImii iv« iIm; 
«at«T u in a very fluely diviijtnl utal*', nil purla u( it urv 
eut}|f*d. Thrrrri>rr, im «leaiu retuaiiiM. 

TIh» watnr in colli^tt^l in ii <M>leni at tim loirttr |>nr1; 
biic rari> i* taken to purify it and to <*<>llt*rt, Itinmtrb a 
wa»li» f>i|x*. ibv' tiibrli'itti'ng oil that nM>n to thi* nur- 
fan*, Tli«>*^ ivfritCf'rAtikrit'M Ink** np liur liiijr 
wy Hbi>iit II thini of ih-Ht nt*rt>*^iry for a*i oiwii air 
refrlireralury. VnrtiHm in<M)»>h nf thf>-v np|>Hfi«tM*> ar** 
(irovided fur «nfcin4'M mnirini* from I.'i in i,uw lior»c* 
powrr hi 15 liome |Kiwer tlit> diM'liaric** of uuter n«M.'- 
fatmry i« alxmt l.t2>^ »:alHmii an hour. Tli*- t-urfiiov id 
(he iMLxin is UO M|uan^ frrt. In tJMN) horw |Miwi*r the 
divrharve of watrr rtNU'lir* W).0"X) i;;%IUMt« au hour. aii<l 
tbi- KurfATM o( the bu^iui* U •.V>m|iuuv feft, 

Thf> <>J«<co-mn(lRtiM-r iH iiiopfrntioci hy nK>anii of 
tho Rteftin tiMit U iii»nt din-i^tly into it throuKh thit cock 
ptactMj at (h<> (title, wlii^h Ih clcMM>tl na su^ion m* tho prink- 
(iiiC !*• eflr«H.MtHl Th»* pump afterward rrMUiniit'* ch« 
tuctiuii of the ooollnic watpr and tlH> forcinie th^r^d 
into the vt»t4*rii. 

It is ntiiuat«<d that the of tlie urdtnxry ooih]<*iih- 
€r% with strain enKiii(*« afTord^ a Kaviiii; of alHnit r wriity- 
five per <*ent. of fuel inaniiialiiK with friH*»-w(M|»t'UMMil; 
b«it It is ni*o«wary to a^Kiiri* a diwrhar;?** of waler that 
tnay amount to ntiout 7^ fcalkicis |tf*r h^rw and |irr 
bo«tr. uitiUktr rondimsiTrs beuin;. as a •reiirtul tlim|c, ibtf 
Olilv imps prli^cu^*i In citii's. 

"TlH* Hohhir apiiaratu* always ntihiv* thi'snme wnt**-r. 
Th« loM dti4* to fvaixtratjoti r>i«ch>« atMkiit his iinarts 
|M>r Ikorse and |i«r h'tur; hut It niii'^i 1m« aild»'d thai rht* 
«oad«aiHMl vtema rtviuiug fruiu lh« «>'llijd«r» of llw 



aiX OOPPLRD OOUlH)U»l) EXI'KKHS BNftlNB. 

A XKW typp of Mpren* enirine havintr Ris-euupl«d 
drlT»»r*i lMi*'lfltely |nil Into *»-rvi«» u|Kin tht* Aiu- 

(riau State Ktillwayn. Ihi* flr^t oiw< of tin* ni** M-ries. 
vhicli are Hashed lu ><». tt. now luiuline vrry hravy 
piuM*iii^r trains ux'rr tlw' Aru.-Tell'rn to iNinleJIta m'c- 
titm «itli enN-llont rtMtulls. Thl-* enjrlnf. niiit*ti'*Mt of 
whirh arp huilt or an? tM<ini; hiiill at thr* '•Im»iwo( the 
,\u*>trolliin(rAriAn Stnti* Itadway A wH.*l«n<»ii— late 
John llaswvll -prrMTntssi'veral inlfre*<[inj; (i^iiliaritiM 
of i.'mi^iriK^tion, In the fimt i»liu-*e^. (ht* oylinderi. in- 
stead of hejnif outride, ai^ has ut^ii the uaual praHiee 
her»*lofiire *m hue. are now |iisid« the fraiiir*. not- 
vrithtftAiiditti: (hHir exceptionally Urv<» diniiieter— that 
iti losay. '^<l\ liK'hen anil 'II \ liii.dii>f, Ji^ iitrnliiKt the 1tl\ 
inch and •t> ineh outf>iile eyhnder* 4>r ihe prere^lrnt 
fotir-cvHipled eiprenN eni;lnert. The nl*toii strukt* tuis 
alM» iM-eu proportionately lnt*rra'«(Kl in th«* ni»w»»f 
rll^llles tait^^M iticlu*s in place of the 9fi\ iiirh t>troke In 
(lie four coiipifd ftass ; luit the drivin;: wlief Ih arv de- 
crnanetl hy 1 for>t in the (liauietcr— a Irdle under fret, 
viz., !> fe<!t 11 'i nirhes— a> eontpartH] with (he richt- 
wh<*el«Nl enffines. The trnck whti^ls are, however, 
stiifhtly larK*»r in dlaiiii'ler' -Ufi-et 4'* hichos— and hare 
the Ailniiralkly Uiiiff rAil>kMU4> of H fet't K inches, which. 
alrhnii)£li te*« than hi the eitfhl-wbeelers, coiitrdiut«Mi 
much, iie*t'rtliele"»«. to lite (ui|N>*)ntr *p|»»>J»ranre of the 
enichie The tiekllite whevi IkA^e of llie six m<i pled 
driver«i in 13 feet T'^ inches. 

OwinK to the luwuemuf the drivini; wheelt* and the 
punstdemble l»eii;ht <d the boiler's axis— vi<^. » fe«*t 
5 Id ini'hes, hiicher still than th<tM>of the four ottupleil 
clnsH— a boih*r 5 ftM-t 3 inrhes diaiueti*r has hct-oiiie ad- 
uiissiblfi. rhiinen have tire n entirely di«penMMl with by 
Mr. Karl (int»<lorf in (hit d<>»i|^i of the«e eii)*tneft. anil 
in their place alftvc the kKiih*r he has plaeeil a eyiiii 
drieal reservoir fur dry st4>ani. which adils very eon' 
itld»»rah|y t*> the rjipaiMty ot the bnilers for the reserre 
|M>wer so eM«*iitlal In nioiintlnic loot* aihI heavv 
gradlcot*. A iiMMleffaM tt^mm pr«««ure of IM |)oaiMfs 



with the receiver safety raU'e, U* be seen luoanCed 
upon thi> fmnt enil of the stuoke box. 

Thi>>e eniciiii's are e<|iiip[M'd with the autoinatw 
VAciiuiii brake, lin^shani* Mimlins tlerice. Ilaiishalter's 
sim^hJ tndicjitor, driven fri^in the coupltni: rod iM'tieath 
the cab : >u(han'« No in fttrht-teci.1 fubric-iUorK Prie^l* 
tuaun's liftiuK inj«v(or«, and a train 8teaiii h«atliiK mp- 
{Ml rat us. 

A very larpr cab. 10 fret in width, is snnuountcHl bf 
a rii*ri*»iorA' roof open at b*ith ends, aiwl thereby calcu- 
lat«*d quickly to clear the cab of even Imnitc sui<»ke at 
such ttiiiM iLS whi^i the reuiilAtor ts suddenly cliMcd oti 
a falhuit trraillenC Tell tale leak holes ant |MTf<»rate4l 
III the iiN>u ^lieAthliiit coiiicidinn with the up|H>r rows 
«if the hre-boi stavs. A Miot chute is Atr«il iMfiienth 
the nmoke b«>x. The chhimey top ineasures 1A feet, 
and the lM>rixoiital t-teani reM'cvoir I4f<»»'t ^ inches fmiii 
the rail. I^tpiitlirinir lever* are pnivtdi-d kM»tween the 
sprintfs of (hr ftr-t and mm'oihI drtvine wheels. The 
weiithi, when in full working onler. untler each fiafrof 
driving; tires, is 113 tons Hi tons adhesive weiftbtX 
and iiniler the flpit and second pairs of Ixtcrie (ires it 
Is M H tons and i:t'M totis res|ir<ctividy, or a t<ital weif^^ht 
underneath the tiivs of 00*2 tons Rnffliab.— Rnirlnear. 



"In coDTttfMtkHi with a Kenlieiunn wIki Ua» jtkut 

niadc a trip tlirouirh wr»(ern Indian Territory. I 
pickinl up, ' MVS A writer in Korr^t and Htreani, "mmuc 
tliuiff itew am) inter<*»tiiiK to nie In regard to the 
liablts of the piairte dM|c an<l rAttU>snnke. This ]iartv 
»aid that a few K>eks apt, while restintr under a siuall 
tree in the Territory where there was a 4tntf town, he 
liuticed a ooiutiiottun atiioni: M>ine dotfs n^ar liliu : they 
would run up to a nlace and ikenp at •oiuethiiiK Alid 
then 9cani|>er off. I>tokiiiir iti s*^ what *iu» the inal- 
ter. he saw that there were aliout fifteen (u twelity 
dofTs arnund n rati lesnnke, which at letictli went into 
one of the holes. A* mhiu as he had disap|H*ared 
the little fellow* tieitnn to jMish In dirt, evfdfutly to 
ItU thv hoi* up. but aUmt tne tim* Uaey .WMMlgti 




«D|rine larsi^ly mmpenwites for such low. The wo^le 
pipe pineal u|»i»ii the ei-trni tieniNith the refriiremtory. 
and which re imveM ttir< luliricatint; oil. iterveM likewi-e 
tor RvtllDir rid <if tlie water in exeesv which, after 
pariflenlioii. luay h« use<| for the IhiIUts. 

The MNJoud iniHlel of ejecf Hci^iidenirr is not prori<ted 
wtth a centrifiitfnt puiup. It prime* itself and sucks 
Bp the water of rvindensation antotiialietilly. 

Th<t e)ecto comlr-users may be nlacisl horiZitntally 
or vwrtieally. Their level shmiUi always ti^ lower 
tlutti that of the cyliuilem of this eiieine. In onler 
to periliU thn water of comlensation to fl4iw friwly, So. 
too. th# lieitfht of ftii!'t^»n shoulil mil excetnl a certain 
deyre e abi>ut twetv(< f^t. In order to avoid 

toavM of varnuni. the eject o-ci>nU en sers must be plaeeil 
as ue«r thMeniflntw a« powible. urelse the dtaiueterof 
tlie conduit that runt* fruiu the eu(rinr3 to lh« apitara- 
tus uin«( l»e iiicreiu»«<d. 

Thi*»e new coiuleii«ers pre-ient i^ristt advantaire«. They 
<!Ost only alxMil lialf as much as the air niiinp apitara- 
tus. Thev luvve neither pulmi nor valve. They re- 

aa(r«* no fubricatmn n<»r suni'eillnnce, and they pn»- 
uc« A inmhuin viumuiu, which Is slutwn hyadiihlnu- 
t»on. by twenty ft vi» uiclieA. of the column uf iiiemiry. 

As we hav»* hIhivm stated. th»^ htHtahalioii of a con- 
densation plant bv iuenn» nf the eJ»M'r<Ki.-iiiiileii^rr is 
very e<Nimiiiiic4il. I^et ii*< fake hx ail exaiiiple an eiiiriiie 
of too hor«e |.hiwit that will rv^iuire a djm-har(;e of i.ll5l> 
Ifalloiis an hour The r«wt of the ejwio condenser 
alone will aiumint to and the various acccMorirs 
will cost about flt<^: to which must Ito aihlet) the 
freight chari^->s and tin? ex|>enses of UKHtntirif;. etc.. 
The cost of the ndntreratory and of the Iron plai« 
extern will Im< alMiut ^)U. 

Th^M* appararuH to ui> liiter«ft11nK HUil of a na- 
ture to |ieniiit of a<tvniita^>UN applications in Indus- 
trial lh»taUi(rl'>n> A larice iiiiiulM*rof important appll- 
tatiotiH lui*i alrea«l>' Ijeeii made of (hem. and the a|i|W' 
fatiis are iti all caw» iiiHTatuif; satisfarlorUy. 

For (he nttovi* particulani aiHl tiw klltuitratkt«s we 
ii>» indebted to La >iatura. 



is carrie<l. The heathift uirfiicc cmitafned Is 9987 
Hpmre fee!. 1*W 8 T<|uare fret in the fire t»oi and ^rtTO-J 
Mpiarr feet in the tubr*. The ^Tate arra i.<* H H)uare 
feet. 

From the forpfroiiiff it will )»n mvii that thi>s4> Austrian 
)oconu»tives fall verv little sibort In point of size and 
power of iiHidern American |Mwu>enf^r enniries i*t the 
trunk llnex. In actual work these engines can haul 
loads of 4<tO tonn hehiiMt the tender, up onrlnuous In- 
clines of I In Mm and etfchi inik*« hi letii;th. «te«dlly 
lualtduiiiiuir a sfM^d of tweiity-^ix luileH per hour to the- 
topuf (he bank, developini; in the work upwanl of 
1900 b«ir»e power. r|M>n the Aiu»lellen l*on(elba nmte 
there are luniiv cnrvm of T'Jn feet an^l GSTi feet radius to 
pass, for wliM-ii the iMifpe truck is permitted a play 
of 1^ inch n|Hin each side, the thml coun|«M] axle, 
inoroovpr, has a lut«raJ lunveuient cd ^.^ inch oai each 
side. 

Theentrine hH<* oiit*ii|e frniites. but the Hi^t axle, 
which Ih the cranketl axle and of a parlictilarly strong 
desiirn, is slayt><l bv a central rib. or third frame, add 
<HMilral bearinp. With such larpr cylimler*. the only 
convenient tKisilioii for thv valve che^(N ha>4 nec<*iearily 
been ou(siuc. Two ()crforatM>its in (Im' h>w pressure 
valve focf*, adniittint; hiffh pressnre steam 4lin*ct from 
tike holler, dis|w>iiS4*s with tn«* net^l of such comphcA* 
ttons AS Appcial Martinfreearn In crmipoaiid locomotiroa, 
while allnwinff of cui ofTs of up to aiiil over ttO iwcent. 
of the stroke. 

The valve cearhiir l« HHislnfrvr's. hut It will be ob- 
8erv4!s| tliHt. in plane of the lever which usually drives 
il|M»n the vahv rcHi fn>iii the cni«shea4l of an ootside 
cylinder, another arrausreitient has l>ceii compulsorily 
efupIoye«l, takmir its movement from (he fmnt ciiij of 
the couplintc r*ftU. The rc4rulator nnl (wuos forward 
tn>mthecab alonjc the ritiht side ol the txyiler to a 
retcnlator slide coiitaini*d m a ctiamlier on the ilry 
pi|w. )u>^t whero thn latter is brminht throniih th'p 
kiiMike biix siile to pnAM ilownwarit to the bUfli-pr^ure 
valve cU^X under the C4>ver of an exlemal caMlnie. On 
the rweivcr the all Intel ralve Jh jihioeil. and couibliied 



dirt to cnrer the e«(ran«« tlie anake liack hks Item! up 

throutrh the 4iir1 and every ilnn r>caini>rret) oH to a safe 
<lKtance. all the time keepitif; up an incr^sant barkinu. 
Tlie snake sh»wly criiwNi] to another hole alKiut a rod 
distant ati4l went in, atnl then up caiiic the 4lopt airain 
and went to work to pnsh 4hrt up Iiefore thein to the 
lioh>. This time they succ<MMle«l in their enterprise 
and lYiiiipletidy covered the entrance to tlie hf^ile, and 
then went to work, iisinit their noM's to ramp with and 
(Hiuinlinc the dirt tlown hant, after whlcli they w«iit 
away. My friend went to the place, atid *4td he was 
Mirpri«e>d t4k nixl they IumI luicketl the ilirt In eolid 
with tlwir iioHfK havint; S4»ale«l the anuke well to the 
jtround,*" 



The hifhest church in Kanifw is said by The Homo 
Slagiuiite to be the pilffriiuaire cliapel of S. Maria di» 
Zituit, al>ove 8ahix, in the .Hwias cntiton of (Jraiibiin- 
4)eii. It Urs '2.i'M meters atwive the sea leicl - nearly 
M.ftiO fwt hi|ch alM»ve tin- forest, near the hinits of |ter- 
|i*rtUAl snow. It I* only o|hmi duriiifr the siniiiuer time 
4>f that reiri'Mi — or. as the f«»lk t)»erealiout re4'kofi. 
from Ht. John (he HutnlM's Ihiy to Hi. Miehaers hay— 
and l?» u*esl 4»iily by the Alpli*'riK who remain then* 
throuuh the Huuiiuer with their t*4>ws and cf>at*«, and 
occasionally by huri1er*« in N*arch id the chamois and 
iiianuo(. All (he inlmbi1anl>> nt Salux rliinb up 
thither <ni Mit^huinmer Oay in a-xi-t at the first mass 
and liear the llrsl scniion <d (he Vf-ar. an*! there is also 
a crowthMj coui;rrcaliou on Aliebaeltuas Day, at tho 
iMf sflfTtce of th» year. 



Oermaa actreM** liave t't be careful how they wear 
male costumes \ y4mns woman lia*« lieeii Ilncil In 
\'ienna for wfariiitr a correct luililarv uiidurm, wliich 
is not allowni by the Austrian autimrilies. Id (ler- 
iziany, however, she woultl have been punlBhed if the 
uniform hail not bt^n correct, the Kiii«er*s decree per- 
inlttlns military dresui on (he singe only wbeu ab- 
solutely correct,* 



Google 



1^6 8GIKNTIP1C AMERICAN SUPPLBMENT. Na im Hat M, im 

BMOIMKBRIXO MOTKS UISIIELLANKOIS NilTF,!* SELKCTBO rOKMDUB, 
fh» Mtly manpl* ol • alcaMI •0|rin<'ljv .lnim-» Wutt. Dr Munrajr i-tixTtn lo havi- more ttiau half of tlM' Blojels Oil let ItuMcaUBg.- 
tm fMmitly M work in Onndce, but iti-q'iiirfU lu a uio- D»w Boglt*'! illt tiouiiry puhluhi-a by ihe mil uf Hit CMMrsNL 
■eiW Mid •lanpt* o{ old'time •■wiiii'muj; by public cxicitiiry. up i(i tl»- iiiiililli- n( tli« IctUT L. Thu lirltpr Ktqmw, «qiMil pUtL 

SSaMMkblllMlRR*. D«nJ«. wlwm it will >»• >» a cully i., curi^a.ly i-iioiinli. il.. I. i . r 11 Wcyel. Oil (orBonitoj.- 

•nmtlM well adaDicd to iu prrwrv«tion Mtd tu Imi _ , ^ , . , , 1^"'"!' 

U»wSi<«l«J^TO»^^ or bowing ».ul Turti, bad au ..,tLrt,all«..u .xl ll .r.,:, I^r ,mumrr K«w« «l>e. «qtt >lj»trU. 

<inBiipwillb«SoelnM«h»wiiyMlo»diiiitolelwtfic '"'■'"^ <iot.^1<-i « 1 «|Hauliiii«.- bs tu'ii.mi. No K.raHrae,«)lul pMta. 

,u,,?„r''„„.,.r_l,"r. .pplMl for%.t.u.g i, 1» mou.u SSJflliy.i'^^^tuL SS^IuSl » 1^ Weycl. P^t ■hrt).- 

protta. 1 Amb«r s .nir-rM,,. 

Th« a.* iiiot* lit Aii«.r.ii, lliilv. - «'i!ipt-t»i! l.ut in ,. , , ... Llii-r«il oil 1 II. ui^nim 

c>u,...pl..im- .If llir .U,-, |T i<;-niU .f IL l ' 11 1. rrporl«l mm H<-rlii. t hilt vnhmhl.- luBrMf" Ai-pliajluiu 1 , <.u,.,« ». 

H<nl«- »e.,ir, t.. II... «'!..<, .1.1 .i! -.h- u,.i, .,:iT.r,-„l ^ i !><• .;cpi«l lo U. rmm u:.ir bl,^ h.v^ t-,'.! f<mud '11 ♦.•f- ^^j,, ,, 

»pn<vi«lioI aviiiliilil.. f.,. u,nnn^ It," ra. ..;.> t, ,: k- nnir. >.,nlli»«l A(n.-.v 11 a--..-r-..-.l that 111.- l«-<t(i Oil «1 toriHUllill* 8 U. uttnc- 

IJJJ^ wh'i-ir will bcMirurVimll van . ..l.L-n.-m I iM- - .Mmr,.-.. .he c.:.miii,«l»l V.I1M ol tiM) oriODy tenfold. H'e he«t «ml rtxIimUt "dJ Ui*lan»BtiM 

JSilRLj^ tt»flgllUMHim»«IIO»tOI«»» ,h,,„rfao^nt tlir ™-«ui w«» roaj lal.-ly by .H.r ,lohn .„ , „i,h thp aid of h,a( 

Mnrrnv. l»for» th.. R.iv«l Moi-n.tv af E.llnhurgh. Thi. , f* . , ,. r..^-. J2h iuJ^^ 

Thnt»»l ,.i|v In-.,, for tin- liiiimna,«>lis Wnt*-rWork» r«.Mi:r.\lM,» itiat !« [wr ifnt, .i< Ihs holtnni w«t*r ..f taKpli lo |,rvvriir luowci wjin »l» B«Jll». 

in aiiiii.' -tl (a "ii'*i ri.i"''» :ii ^>iirM-» 11 Iliere 111.- i<'.'uii li.iil a tpliip»raliir» nn.ler 411 Fah. Hlt'li Ofmrat tcr Bl< ycl»Wm, 

bi^uii; t .»(' ('Ut.'M r-t r.ii'd ri>iir*.>- A ptvilL^ir fcal'll^ of i-r tri]i|i»'ritriiri.v weri- in*t with in arwin livlwi-rti tbi' j 1 intra ^.i-rrlia I ooiuvav 

tht' rrr.^rnu-tl.i:! i* rtiiil .iiu'lr' iron •tllT«ii3fi^' nni.'. iirc *|-iur<- ^ii 3 Mir iiii:i.!r.'i| f.Alii'iili lui*-. .\- r.-L'iii"-'..' tlii' I 'upij-ch. r.ir . 2 

rlVi'tt'il o ll>li1t lb" pi /It Interval!, of Hi I'ui' 'lirfiu'r 1. iitrr. .^T per i-'-ii'. uf 1 1 »• inlijtnMvinl '.fiUEir-rA \VnU'*- luril^litiric ...«•«.■•..,. I '* 

pij». 1. 1 1.' t.slii's 1 lif [Kui-i- ,.f AU oUi woo.i.'ii M HUM. IrsHU tiirrs and »."l p^r i?vul. of (be luilliiuum tciufwralum Cftrboo ijl*ttlph)il« . , ,', '1 .'. . A, OttOca, 

the U!.|K.r i-nn.... nii.l ruiiil-l'.." |».ai'r I1. tli.. vatitr wiTc alinvc »(l Kah. BlmnltJ lb* JtUttl. n» i»ili» ll^ ll'j^--- t» 11, 

bi';'.^;..''M'':';';:,m:';iV;'M.M';'b^l,:ii"unly U.««iMp..r,n.«,M.llee«i.Ud«.bur,.»dKrO«eI JI^SS^SmS^Xl^SiMU^ 

SsfeitaMal* wM • mw eipVwT* oUled IcallaDlla ao that after two or ttim dajrt lUe liquid euaUloiair , ... , 1, , , 

«•!• lauir Bate mufijrdam, ll.a.W., «od are aaJd M iwr eent. wirgen had a >peciac (rravfiv llia. From o'.ii^ 'll,„ha • 

to hara beep uuuutM, in Tkt BimlBwr. Kallmlte ilw data obtained it ia ealeubitKt that If atinoephi-rle guttajw^fba • ^ 

MIm (MM dynaiMta taHMt. InitMid «r IwInK UrB*ly sir eonld be Uqaafled frltboat chance <rf eoaiimtlllon. E^^vS^ J t'.'AT^l A „ 

aad «r ail HaMikbaMliila baia lUie iodMortat tM^pecMe irravity at It* boilinK point wmiW b« b.- wmmtmanvunam.. b 

, «MallP|H«ll Jm«i>I and ll>lfW tarkara uaaL t««en O^S? nnil niin -en|{1n»«rlnK ami Mining Journal. Oanmt for Mendiat Rubber Oooda.- 

dMlr«bl» «»pl.»iv« for military purpi-w. imnrtpal nobility. t<»k rWoge iroBi a violent .lorin . 

' .r i 1 nni1.T itn brani-liM. The trank le SM f<H't 111 rlniiiii. Kl«alpbide of eaTMB » paru 

The Street Hallway JoiiriiaJ dmcrlben a form of wir* Th« largwt tree in the Cnitml Siatot, II U Irutta pe«vh« ... 2 

ropi? fllliT for flllinc the iniersiitial •pnp«!»of rop«. Ill eaid. etaode near Bear > 'rwk, on the north fork Of UiB Caootenoaa 4 

a>tranJed rope o? »ii .traiiil«, wilb a crnlral ron?. Tale River, III Osllfornia. II iiwaMirvh M'l r««t In «f (>• FUb gto* I 

thnre i» a gixKl ileal t)f »puri- for ihr fillioK whlrli it niBtremiee. Tbe (rfatit r«l »o<i.l tree 111 Nevada li ll» Th« edn* of tb* rent iboold be k«u( tcatelhrf ti 

li claimed will piuda and pri-vcnt injury from iwide feel lo elreuuifereuoe.-Ijjdip.^- Home Journal. nw»n« of tbr«ut. aodthaartMa left to^w; At ll» 

The qawtlon ta. How long ►iirh a niling . , _ eiM) of from l.«iot]f4Mirla(Wrl».il«h««»U»liiail. 

Will retain preeervatlve virtnee, and If it i» >uiinbla for At Ihe pr«M>nt tinw urnciU ar<i boinc made In T^n- ,|„pad may be removed aild the eeaeat, vkkb 

ropei of email elce. euoh ae (pan wireet There are n««H<> from >lato .iii»t and otln-r iiiBrwlipnn ni.>iiM.Hl |.,«v hav.. »niiiici«l out of the Smirc eat away -ladb 

llHHiaaiuUot mlleaaf email iipao vlreeipofed to evFry undrr hy.ir.ii.ii;- ; rv<»«nri> nf.rordinit to a pntHiit for KuLlj«r World 

vieiwitiMle of eliuiate and amoke. and the efflcaer of iiitila. Th. ..i t ■ i.< 1 i» ar« frw from cm. and ilo nut 

HahaataiON ia more or leea iloubtliit. Zinr ilo«i n.it nfraloli like tli.>~. tiiat »r.. tax from cuikd ulale. and Tire Oemeot Oootalalait Mo Oaiboa BUnlpfelda.- 

an aiahHnni flnible doatinc on a uirr of Iron or ubirh arr IniiN.rlnl rliii lly from llenuauy. KfTorta A. 

ateet. and tee know of nothiniir Omt iIomi. A durahlr havt ht'.fn uiM-i.. i».rlo<lii..*n> in .'Xmerlea lo .-.tnhlijiii , pnoiitrbonr fine iibr«ds 1 ounce- 

prrwrratiTi- i» waiitiHl whioli will iH?t il.-iLiaiid couHtanl a " «oIm1 cut " »fate peoicil iadiutrv, more particularly Chlorofori/ 2U 

/tt'rn: in Vrnuont and Virginia, but witnout buccm*. owing "J. 

A . , I • 1 ,, I . . . Y,,.. I" the eheaimeaa of the imported articJr. Ilowpver. 

a bf Itfht of >^ ff 1!- Til., con.lruclioii ui Ihe frame in P*«M* "'!S?«J\!LlVll iS'SiISISl! ^a?!S 

miipl... 1 11. llii. ludri ir of Ike chimney the frame k B«.;iiu»» .3f 1 lie LTcnt 1<i»» by fire whii'li (i.-rnrk pvsry Jjl* ISi^Hi Sfi»e»J!rfili? ifaSll 

IMj-liseil hv b:il.ri..T l-.'i'!, of por<Hl» terra eotla. and Ihe yrar :ri '.lir Itii'-.^mii villagr*. tlirt govrrnm. iir tt. making Of tunHileiBfc awttWUiVlallOB^ AWMftllillia 

n.it>.i.:t' 1. fni!t.\l With preawil brsrk. Th.* tile w sufB- «-llort> in irKlur.. iIib* peaMintry. ..iVh 'I'n.- Sitii(r«l«v mixed. 

clfiitly ri.frivtorv lo makii lh0 use fir., briok llTUtjg I<..vi4iw, ij. rnipl ly r..iiile l<»-*..* ilftlijr.T.Mi- ihiil.Ti;,! tl lui IlidlarablMf I' LThini 

uiii.....'.t.Kitry The stark IllM-TMlfil 1. M t..,.t 5.|niire «iraw tinil..li I; r tl..^ rxKifIng of th-i 1 /hn- Tni-r.. lia.- 1 .'hlorafeffll II i:.-juofla 

li(*iil- ami .-ir-t th.^^n ^:i..>Ml Til.. uiv..[it'.r i-laiiii* already ti*..'M i. L.^K'' sn.T>^e 1:1 'li.- 11... .if ^lli!lt'le, Maalie jounce. 

that !• I I -Iiij«n lb.. 1,1.1. r.ir. Ill i. t iiK' • n i , "I aud Ihl» hii- bi I. .■..■i-iil.-iiib|.. iiiii-iriiliDi. roiiii Ital Mil the India rubber aud cblorafonn liyelbrr. uil 

a-iurh I I ill... |.,r>.,iM Ir-rru ri.lln I br r,, 1., .,|i.:u i.i gium aud 1 briiiiiuy . iiinl ...I- • In .1:1 ^1.- t'i.:l...i .stiti-n, when dliumlvcd, the majlic is added In p.>«<lor lie 

that A I.I. I ;'ti..iii inclirs -iI -liil brick work, while nf simpl.. uu'I ili..iiM.nnive i»hlni<ie making luarhllM>H, then alifw.-ii t.:> ^taIK^ fur a wei^k or two t>*'for.. hsll^ 

in vi'lu,,!.. nnii weit;l;I of riMli'.l c nv il duee MK aUaSd for iL*.- m rural i]i»tricrjf. Iieriiian luannfaetliri^re. — Bullr-I m < f I'.'uirjuarv. 

34 luc'i..' rtj,. w..i.^lit .if '.li.. s'.ji-rk wall per Itoealteot n.-n:-,.. ■ ci-nnii-n-iftl intelligeiK^i' .li'lHtrtineiit *' !• im- ^ .. _ . ^ . ., , ^ 

a™., i.i.t n,....-- ! Hint uf 11 snii.l t .ni'h wall. markubly wril m(oriu«l, ar» now making red.KiWed DerlUUrv Cr..« -A depilatory cream which l» iu«< 

elTort. to ii>ent Ihe ininien.^ di-mand ,.ntlci|«te.l An largiily in the >e« lotfc kOMllala tot the imogi el 

A tctnulcil oTMiiiH. 1.1,1 11. 1 ra ha» ma<l« a favor- improved and ini'ip<>n«ive hand firv engine Is ai.o be- aptNtlOM MalMIW' 

able r. p .rt .ipi ii 11 -rli. iu.« fi r ii.i.^irtietliii.' « moun- iuK provided. KoottDC fell or Ukper la very aeaarally lowing fonuula : ♦ 

lain mi .-iiy ii. ihe lop of Mont Kbm . mil it ia nut ...JmJuit tha ahiw j t U a«il «iig 3«iii»«ii ^fly fa »i J. KariuiN Mlplridt tparla 

iinproo.ibb. Mm', llj- iirojecl will t..u-ri"l mit. an the iiii Uliilnt ' Hlarch 1 " 

varioti« nil * l ii.-i 11;. llie Hwi»- ;>e,>t.- Iium. be..;i .luc , . , . , , . ., Water a. a 

rcful from uli;i iM I'v-rv |..out ..f vi.-. Tl..- ni i:,! The total length of rivpri. and ranal. m Fl.m.j-ai, th. i„i.«l ... ■ ..-.-A 1— ah 

difnrult part The M..,-b .,111..- d Kn^■,l,e.r. ill RllMla-aeeoniiog toll... K..vile ,le .-r.„|.,ii, ,„-i. The "* °«."*^ 

the mlVs (,•„,„ Au.i.ll.- di, 1). 1. , th,. m;:,.iui. flT .-aC mil.... of wKlch ♦li.-.tl-i inlle* are availuble t .r ?<: ^'i,'",",^;,^^!!!*'!^^ 

but h?re II,.. 11,,.. » ',1 l.« ,-.'.rri, 1 »u ,1 .pn-ml j:„l , ,1... .i»vlg«bl<. and the neniainder tor lb i.Iii.k- li^f ^-.SL«l.^Sl.-iS JJTS.^ !^ 3 

tery which tt t-lilii.>..-i .K-..',..i i-tMi.-ii:u i.i'.... i i.. ! ji'iri".--- Lilly, ^he .-anaU afgregate 499 :,i harliig been pfwvloualy trimmed off with a 

l?,7im™i V.., ,,,..U iltl,.! Tli.ie n nioubl.- re l- n^'lh lanalbed riven, *I8 u.il„. Tl,. V„l>;n rSr^;Bld^.iiS.'inirf'SS thT*!! Ikrt^ 

.ulli„;:(nKi. .b- altitude iu the m.vtter ,if air. .,l.|. al-i.e ,.<....□,,,. for ..early .V^ ,.,r c.iit ..f ,be .i..v„.. .,1,. SS to «lS5^ tlJi ?Sii"b^ld bi^^d"^^ 

etc..; but Itir-..-, ,1 1. thi>iighl. would be overm.,,,.. iifi-r « id. rw.vr.. Ihe average l..ii--M I ^mi' t' l' n .v ,.i.ti,.„ 

«,inat.me of re.idence there. The hi.e u.il „-,irt van., naturally aecor lln,; b. vr..,.! . ..I .l.-.r,l.„ ^^^^i'"," ^1^^^^^ 

from Oluiinonli, and extend ahno.t i„ rl„. ..p. i .,( tlon ; .t may be r,-..U<„.eii ..t ul,..,. i,-hV ,., -1. lU.v. f.,r 

th« great mountain, the length i«.,i.,; b . i.i.l.!., «ud theSevaaiid ibe l...|..,.ir.i ......1 i;,. I..*,.- : .-,1 in.in »■ ii;ht of charcoal Into a paate with lliieeed oil Jag 

tbf. total eo.t.a« a I^M.lt of ^ prei.,M,ii.i.-; .,irv,.v, '.--'l 1- -'40 .lay. b.r tl:,. N„.ii.,. ..1 t ;,i. Oil liiw, t^Xr^l- ^^^f^tSZl^* 

pi.t«l»g.'-Ki.WKi.ofwl,.eh..ne-hal(...|,.. t., ,1.. gallerv for 1 1,.. W. -t.r,, I.,,,,,.. .,,1 I , ,v, 11,0 d„y, Z^Jl^lUlH 

iM-urthetop It i>io|»~ed .>f ■•<wr.. t , ubllie wmi" onl; b-r ib-. >- rib.i 1. I>,.,,,., Ibiriuf -I,.- lii.,-. flv., burii. aud 1» a white hot iiuuw. feiiTOire fium 1* w». 

water power, and the bydro-eleolnc lusullatlon la yearn the Kuaeiau gu^e"'"!*"! ban devoted a »nui equal «wl «ad powaer.-Ainenean imigrlst. 

patdam at •M&ooiK toPMrnmH 10 ttaa liapmfanHat ol mn^mM» mlUf To OvUl Hard Suei. - V» t.ir|wiitim< iu«tMd oi «A 

■mrllBoa FlaetricityoaaM hwgHv iotonw a« aroo- when drilling hard Kteel, ^w plate, etc. It eill*"! 

ttveforee, ther., Iuu< twena Urge and inerenidnc de- meteaecatlBC Air.-A diacoverr of a aufatdanae cap- readily .hen yt,i> c. iM t,.,i.-l< it with uiJ 

Maild for pure eop|>er. aa that metal ha* much higher able of iwnovuic carbonic acid ima and water from re- to PiovcDt Hiut on t^dIi i ^e vnflme. to vbick* 

•MMIMtlvilr iliau any other that can be had fur the >,nir*d air, and at the aanie time rpntorlng oxygen f,„»n amount nl pnwiierml gum eatuplior >>*> 

aupoM TImIuI, boirevar, tbatll ba* been liopoul- i« it. va> re<¥ntly roiumunleaied tu the Aoad.?mle added- beat tniMlMr o*«r awni An. 

alaiaufcaaaMd aaiHajia llBiBMifB eopper baa a<ld»d de MAIwine .suh»e.|,ienilv i«o cr.tumanlcutiona on _ ' . „ 

m^lBitCiltotlMoaitorolMtrieal mashlnery. It ha^ ihe s.ibject aniw^re^l in Comple, Kendua. MM. De» BympelhatlO Wt— 

bean Eh* cuatom. where pure «>p(ier wan umm). to em prrt au.l HaJtliuant deMiribe enpt.nnientM in which I^.n.l iw-etate lillil^^ 

fliogr rolleil copper, hawing out the ^hapej. ne.<Nhsl. guinea pig* and a dng w.-re iii(.1.m»,..1 (i, a llinitwi L< rHi.lniu iieetata , . 1 ^ 

AtlOT* of cop|*er and M>iue(ither ii,..ti«J. ai. r-,ne an. I qu,intity of air. t.igether udh a .piuritlly of .,.:,.ilitiu HiMinilth dtnbte... " „ 

alninlnuui. hiu. been unci for makliig .-..ilitigM, whoh.. jMtroxi.l... whi.-b •leeoM.p..ke.| n, aeei.r.Ianee wjlli the l>tatllled W^tr* .......IIW ' 

eonducllvily was gciierully al...,it .V) p..r eei.t or .1,1 e<|uaiion ilNu. 1 1, ~ '.>H, 0= I .N.i OH -1-0,; the car- 1 n iinoiDlt. aogllf. Uf liaillB. Of 9Utt » tlP*^' ""^ 

derlihe higtle»t ever reneheit bell,.; hill T7I) t'e. rent 1. Iir.nie lu-ld gn* ..f the air heiiMf i.li*-i>rbe^I by the titv. .| 

WblelllWDdered It extren.el.^ <,nMtli,>farlory. In vtea of ca,i..tle *.,.Ia I.^ritie^l. I'ariillel e^I>enlnetJl^ were car- ]h>'-',lv.- tlit -ialt-: h ll.c water .^nd rarefibly ^'^j 

tkCl* bel*^ the anocMin.e m ilur Mr. H. S. Sum ried .jul «it|ji.iil the [leruiide. nii.l it »l•elUl^l to In- r,ii iii. ii;,, luit 1 . , .1- ■.i!n:ion i.. i ljlnlnei! J'"''' ••' 

nicra, chief chemist of the We. tern Klectnc t'omitan., pr.>v.-il that Ib - -.il.-taiice wa* ..fT..ctiv»- m ke,.|.in,? .|ii.*i: .jiinnt >. il ^,i,fiir ..r ncia-iii 

ol Anierle.v. ha« .ii-<^.ve,vd a proecM by which <■ .pi., r tile air r..«|iir.ible. M. .i'.X-- iimil |..iii.'« .11 1:1 il K I •■..ira..%.i» wriirei. Witb tins . ..iH ' ""[li^ 

canting. ha*ii,g u oteliielivitv ol .,0 ..v.-rikge of u[ I '.^ .%-il v ».iin» ago he .le>i-r^l Jiii atriiii^;. iii. 1 ■ ti.r:lii ^I'aiMal bit b.i-.n.ii. vi.ibl.' wb.-i. e^p ..li li ''1.* 

of !^l i.er t-eiit. can be made. i» r.l .ij.lic eni iiU|K.rtani... eM.Iiiln.n of oxygen oa riKpiirtid. m n clOMiil fcpace. hy .ulpuuri-ietl hjiiroceii. fa.liiig a^in aft*.r »N*W ^ 

to mark a., e|HK'l, in luuiulbnj. I< m vald, that ui iiieani. (d an intevauttent Auw of tawlHMMB IMRMIida um. Thev reap|,ear. however, whan the 

one iiihchine. .. here a caiilli.t' us. i,:l < g jt^Mlb. vat into ehronde acid ; thB Clftaa dlocldl bMDrallMHlMd moi.lened with a very dilute idlallllB « M"**^ 

oaetl. • i,VM) Ib. caating wa* tutM-.uulud. by toUa lime. Uawalowaki, in Pbarm. Poet. 
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Tnda Its OilMrftjUr — Sffir*. tin? bevriniilriK' ''i'- v-iir 
(lu:- lii»(M>rluti'>h« ul 1' n i !•■■ I s^nl^•^ iinKltirv '■■ t ii I - 111 iir 
kiM liavw l»et*li nil a mtv lUu r iI -c* ;il I ■. Ilmir. 

Aiut*ni!»ii dr-'/ripf I'^u* hiivLii;.' far ■■■ i iiu'li-i i nil^yl 
llir iiiarki*t, r S t'-in^ il flnnliii I. Spriii-u. ..f 

■ >;britltAr Pr-i-lu' «■ (.-i .ui Milh t -miiui - ii-it Iw* n 

M*''U- li. ii iLiJii':.- Hi i'iiII-. ijil. II -.■ nI Ml.' i llfTrr^-tiiN' I li 
>*ri-t. Tlif vi.| [III..- rtlii.-lr nfM\.-<! Lifs-t frvxil Svtk- 

Y.^rk Utinii^' titi- l>ifl •(UiiT-r, r ,»i it r,..) i.. :i4h nm-k- 

l( rlie iui|tur1utliin <»' ci-c-'al nr. - 1 u-- - In 'm li t.r'' v. I ■^.-n- 
Ittftiidit'aiMMHl iu Spain !•> Iicv^y diiti--. flit !■- i-. tm 
<loii*t( thnr this inAfiifr w.:ini.l h.- i'in - iiii iuifK>rtaiu 
pt'iittT flip th»* *-]itr.iri.>' 'if ATiiiT I'liii Miiipiii**. At ihr 
I>r«->--nt It II iriii-iil I In- I'.i irj;i;i i fi t rloiir is li:inr*'(l U* Itvjil 
i'otti(4tn*f)t.<iii. hut M>iii*< 4kf it tin^i*! itf- \« is r.t rlx^ iHMtrh- 
SxirinfT S|kHntAh vilUtc*^ In th** *>tiii|M>i*f i r> d, tlir>»ni;h 
rhf f^vvfAl thoi)»aiiil<!' of litlji»rvn< Jui!> ■ iik- tk''' ' i" 'Ih* 
« 'iren»(vt« Jock unJ Imrbor wi/rk?< ;juiiiuuii ui thi" (mri. 

Il y**! tuu trnrlv ttt be .ible* t4> f>irni niiv upiiiti>ri ri*- 
piriliti^ the Mtitotiiiik' (^rtiftn in tlio pri)vi[ic<* c^f Amla 
lusiik ; niU(*h Itiu. hi)«rvt*r. lu'vti miwu. The bvau ernp 
iJiMm not MM^tu to [mmilM* laiifh. 

Tfar tniilr Iu nftnHriiiu han for mhov tloM put bem 
ill thit tuiiirU of four luipnrt«'m, wiiu have aIm be<rn 
l.knir 4>f)tJibu>.h»^l ivtaftccd In tbf ttrclWtf in ihit auuM, 
on lneto A I'xtiubiiutttou amonie ihtnu Ibejr iwcmtled 
ill oonveriinu the ■•imineaii iaio altuu-t a mono^ioly. 
miftiiir prioin (o (.*ti>rbitaat fliraref ; but u few uiirmdorv 
havtu^ lalfly hu|M»rt4il aHimlt mtunlfttt tbi artu-lo to 
ivtail in thin martuti, lh« omopatition hn« i^u**- 1 quite 
ft dftclia* in prioM, whkb at pwent hardly perwic of 
way margin* 

DarlDtr tht> pa*t month lHIWeaMaof rafinetl p«tm- 
leum IV iiup irttt] direct from New Vock. the^mfM- 
porttoo bt^ioir for ut-'uouuc of ibe comlMiuitMUi. The 
mat of faeiUt&m for the tKninff and haadlioc of pe- 
truleiun oo abm and aioal, added to mict police and 
f oitre w raatHetloMb prvreotemralatloii to4My extent. 

Anwrleaa lard hai heea In nir danaiid doniw tba 
naat OMNitlUi tbp raltof pHiM Mur MMMantofy ab- 
der tba pctee of Bpanuli MppUci^ wlueli baTa, tbraona 
tta* piatf teett qttlte «eaiMi cmHtg to (he redaeed 
naamar off teHU iraloh mmm mM dnrios tbe hui year 
te tiM mtb or Bpalii. laqxirte from the united state* 
come in woodMi pafla, and Uteir paJb «m re- 
ceived direct from 3few York ttj rteaiMdllpak 

Tbetnbaoeo market hat latoly bpMi very bmeUvelBr 
oncward tmnti*. but tlu> U*ral (^tmsuiDpcloo orailluaai 
X»* ifr*iilo«lly le«*«ii (h*? liirir** "-^K-ks 8t4»rcd pcpyioiu to 
the tuipo»Uiun of M. pr-r fxxiiiil dut^ U«t ^fur. Tbo 
ilireet arrivaiv from the L'mlrtl Siittc* diiriij|; rbn prrM- 
enl year hav« vj fur roimiHt^'d ul only :Ct< cam'n nn>l 17 
hotci^^iM lw»f tobiuM'o. and nf ( lav'-nilUh, 

A very PXttMk*iv« bu«inr«-* i-tintiniir** to Ik" carrlrtl oil 
in Auit-rifitn luiUcd |Hirk. hnniv b<iir.-4jn, rb^t'o**, iumI 
fVt'ry kind and dt>M'rl|iII'in of i*aiMu^l |»n»viilons. vi-ici-- 
t;ii(|.-> fr.iitH Tbi-e i»rtlcle-of daily . iMiMriiniitiim 
k'-'ii^-rHlly iM i;f ttirouKb Kmtlf-h i»ort», liriunj-.iljy Liv- 
• rp Mil. lu MH'h <|Luuitili«7 MA to (ully tucct thr do- 
utaiH3». nut unJy of tbia firitlah aoloaSf ftod tiw tlilp* 

f.niK aLrrivHiK at lt« pOVl^ hWl al»0 pf tlW! flpauMl 

ii-it;ht>MrtiH4»d- 

Heavlor RaiU far Sfhailaa Ballwey.—A Si Ivur-v 
iMtn£ .iihimtrh to Tbe London TlmM. niwl^r dnt'- of 
Mnrcb 2s>. rvtrnrillntf tlM» pnvrp** of fitf jrrtai ^ibfriaii 
Knilway. iimy l>e of int«'iv(»i lotb** trwl mil matiufurt' 
urvrs iu the Ctiited S^tdlen. ¥a\h V. S. ('o»»uI Man*hAl 
Umfetaad. of lliruijil«chaui. Ku^laiid. ll anoutiwow that 
thO Impaiial esebeqaer will oficn a further rrndlt of 
«t»mm nib|«»4$tt.aM.»«») for hnpiwrliut ttke llntM of 
traSe and traneport of the weetem aimToentral aea- 
tlooB of the ndlmdi Tbadiibonemaataf thuiaMa 
•nm ladlvidad m» that t»90uOOO mblM Aall ba Mad 
dnHnir tbiM fmn tor vailMSiMede of ttallfii 48,000^000 



i>eadtotfrtga iBa,«,O0lljl0P 

iHTfiW. airii ILM^WA nib^ Itattr ymSm^S^tJi 
mVk, mAklUK the agffraifale amomit aHotlad for tbia 
porpoea In the carront war 14 800,001 raUIra 
WtMHi. This Unte euw in in ndditiun to W^MawN) 
mblet 1$l\nr;..V30y fnr the Mherlao Raltroad and 71. 
OOOlOQO rubW t4aA,5AS.O00» for Mher hnm In tlife y**HrV 
eetinuiteii. Toe laH pamic^'npb of (hw dbpHieli readv 
aa folloM ? 

'•The iwrt'UM- (»f the imfUe oii tbrfa»tcrti nnd »till 
niOTROii ibt^ witttcTii serf inn of the Hiltrriait Riillwuy 
ha* «iirpaK*r<l all rx|>iH^(atifiiiii. It* rnuitriirtlon wat» 
< -rlieiniilly platiikot) on kN-Hkimniicral hii»>K but the itovsl- 
iiMBt forwa-t* of lllth' or no lui'Vt'nifnr for ••nir* yts^^n* 
{'» >t_iint» «"•»' belntf fnl*>itt*Hl by th»> fai*tn- I 'uiiM'iiurully 
f hi* Ilifht ralK which nrv only in ttuuud». intttvml of 34 
(i- lUtMld til tlnf fitot, w ill hnv** tu (r- ^'liHiiir^I. Evi-ry- 
thirt;; -■.■[ilr-nliil'.'d fur Iji.iI tiiorv- ttiiiu *. lii' i' i-uir?. nf 
r nuiis itt'r t wrij'. > fiiijr in .tjr-", w |j'--n-.^> t here un' uIi> ji^)v 
.'H^ht |k^ir.-<, iilc*. Ihf- ll' 
r 1 K r. iMii'VJi ;>k. The y 
w.'HTf'rn SiiwriAii t*'i'tl>iii - 
rrr-;irty -( :<l,i>jJ I. .ti* < jf ic.HHiv, 
^■r.'.iilN L.»"i. M-|(it.'r_ alllh'i 
■ L-i- il ami l.tt-xi I'l l >IK'H t'l r 
1 1, 111 if i- 111 .'f l.im truck loi 
: 1 1 1 ari-^ "f tmiif-port ^-ould h.- (■ luiiil 
r - i ■ ri'-ti ■ I V4T thr railway ui l^'*^ ii.i 
rriii»it-r4»d of n-n'^ilji In ih* 
yran* h ^ * tp«' r.-l rt jit t 



i klv rxiin *> lrci:;i 
■iir'-- trurlU- r. tur 

^:^l n ., 

■H«(.'.|. ri,, r. ' 

,.f Ml... i, 

^^f t i:r ;ini o^i t 
luiir.' tliiin iH(t>r- 
nip*.- ..I rh'> iit'vr I 

.■:»rnii:.'.> nf t*[M'itr I 



- ..r (I t. 

-'■I'lu.'vr--, 



Thf piiriM»ii of th*' MTV-nd I'llt tforv ( viiTrimr frMiii 'J Vi!! 
t'. I.(MHI rr:iiir>. ItHiVWI fo tTT'-'i nrl- f.ir yniii.ir ni*-ri iitfrd 
itur 1(1' trt' ih.«i< -<i \riir*. ifnidnntt^ nt .1 Jiitrh ^rii.n.l 
.*T.( I tti- r u ln». ultff ba viiil: jM-criMi(»l i».Ih iJ iht ir tudi- 
lur> NiT* rin- itr»-|rou- nf i o(ti|»ii I tim. by a (irartl-'ul 

au(ireiitfr«ahiii, ll»eir (heon'tkal kuowle«lj;i« gjailt^ at 
tbo eoiioQk Thla yoar two ponea am to ba ncianted 
far each cmteKorf. 

in 



- „ r,— ]• rM>ly 

r/i x(>'vud> iit CoDwd Olbba wrtt'^H 



Tultgraphx aud Tclc'phoe 

I.. >. 1'. i.n.\ Is. 

fn.i:i 'I'.-uiii.r.iv. . .M/.n-li IH. : 

"1 tu' M'lr-' .:|i.'n 1-inrim hyi»t»'iti iu iiwil h' t-' The 
in'--.t;.' - a r-' r-ri I \ I-' i on rull* ttf t?t(H-. --iTh I ir U- rbt* 
»1iH'k (|U'.>1ali>i:i tirktf-ni lit um* on I hi' > • >>Tk ittd 
othrr Aiut ric.^n r' ■ ■ -k rxrhaujfCM. Thrrt- ar * at " lit 
1,A<J imlo« i f 1 tif ,iiid wirr u( ppf-jwnt, nii i tfu- ru t ii» 
brinir incr»'ii»*-*l Tho t^b tfrnph, fonn*x"t<Mi with the 
l'(»*-t OfTli'i? lN>(Mrtiii4*nr, Hi roittr<dk»il by the Frrnch 
»rovt>rniuH-iit 

Il id nut tboiiKhl |>(*r<Hibh' to inirtMlutv »ny iiiiiiniVtM] 
tt.-'ltfU'raph »y»tnu into Ha4liiKiiwitr, nwiu^' to cbiiialit.' 
cociditiontt. Thr pri'wiit ity>it<*iii \% out itf ijnh*r nlM>iil 
u[i(- thini of th<> tliht^ ; m luurb m>. thjit a buHi (in a* to 
ita oonditii'O i^^ piil'h>>b<'d in thr tri woi klv otHtmn't of 
tlie Journal Ofltrud of tht' i«lnnd. Thi^rr ih a trlrphnne 
UMd prliH't(>Ally by tiK* Movt-ram^iit olBi*«». It is tbe 
Ader tyftteui. Biii9ine*i>- dn^m notdeuuind *ta ff oe ml 
ttdoptkrtt by the I'oiumert'Kkl hoiMes. IdonottblDll 
iHjodJtiunM pmpitioiit* for ihi* fiui*cf^"fiil egtablitbmeBl 
of telepbonf t*xchau«n*f. 

Any rimilan rrlatlnff to iho iuirudui'tion of mter> 
prftm into Madagawnar ibaald be in Preoeb to ivcedv* 



areoobdmrtad ahnoat 



lyb tBubuiguNini 



Bawallaa OonuMree la 18PB.— A (roiuparliMm of tha 
annual report of tlie c«»llmHoMp«nifral of cuiitomt of 
tbeie fHbmOm for the yaar ItM, with that of hmt la 
very intenwUn«. An htwaia ia ohovn fn aNttoet 
overything importad. Mid toma of tba piina «ia aiir 



iIdOmIi 



* and 



ounlw part of tbit Dn 

"QbAtHiif^ byowriNifn. tnabitipaiiaitjbaBKb 
toe annvnmpliatt inereaMHl. TM* to aei!«matM Ibr by 
the faet that the local works innnnftoHnred mora than 
ovi>r befurn. 

Liizh? «l»e«i dvcrftiitfMl in velo« tlRlCiiLHI. t\np to tbo 
iqualtffr hii|y»r1afi'Mr<^ of hiieli-|>>'l<-4'd KiiropPAii wloc»<, 
The (T^Mt-uiuptinn uf Califfrniu Hiii._- ban liK*r»'ft*'td 
!Ii.lfl3 CTllonfdurim; ihf VLMf. Ih<-' flijrur*''' bein;; iK\jTiI. 
an tu:3iin>t l?t).ltO bi»1 yrar. 

Thi- Kolal ri't-eipb* fnit» ru^tnniv wor^* $tl'tl.H7.'i.?0. a.* 
ai:aiii«l ttiH*. 4lf:t_«V an inrri ruyr of tlH>«, iM'^i.iU. 

It \\.\^ lir^ii »-tnt4-d that thr nirn^banr* h*>rf< hnv»> 
bfet* tniyiti^- ;<nU winw' aniifxaTinn, h» Mntlrlimtion 
othijlit r iIkU'". Hv ri'tMi'iirinc: the vabi** of hti|K)rfi>> 
for 'h-' pa^l ffv. n y. :in-. jl uill tliitl Hit a;. 

par»'£ill\ laruc ii.i'rr,-,^t- 4.\rrllii- i m| n irt t i ■ 1 1 if 1 "It' 
i» iu» ^;ri a:iT iu pr -j^frii- in '.h it. 1 1 r itii n m^v i.f (niii.rT 
yean*- I am !«iiri>riM'd th.ti t):i' tiuTrii^r hnw nnt bt*t-n 
)iri ater. 

Vvw p«T»nn.< whohavt' f-.ji li\>-«t bi-r*- ran fntiv np- 
ori-"*-l ii>- li'iw nnii'lt t'l*' pn>-i»* i*lf y of tb«'-»' 

IhUniN di pciidh n|Hin tli- -nuar u. irU-t. i. 1.1 pi 1 i-u 
tb*' trsii»i^nf H, "V*'ry one ui.ikf^ nr If" • iin^»nllnu to 1 be 
pf-'lil- I'f t^i*' [ liiti fal iiTiN. \V f ti It nil'- nation raiiif 11 
tfflrtu'iif s^M'.irifv <i';^ niiirkt r lui'l wl.cii ^ou add to 
tbi5 an itbiiuruirtliy laiiiv i-r*-f\i '•^ 1 1 h hi^'i: i nrt*r« i! is. not 
HiirprixinK that nrwr phinttiti'in> >luiniii pr iTii'ircd. 
Tbc«^ plantatinnih an* i'ai>ltiili.-' ii fur unn unl-v v.irviiiff 
from $I.<)iWi««t t.i t'l ViiMhHi vv,t\ f. Ill ..f wh.i'h will 
bi» fxpcndt'il t.ff; n -•II,.' I Ml I- '"■'■Iv-ii fr 111 til.- >r<:i' 
of MiKar. A k'-. iiT (utri 1 1 ;■- II .(i. y r(.v.Mfil tli-' 

puri'hii'»- nf iini 'hiu'*ry ainl -iipphf-. 1 >r r h if. n 
I ?ilti.irnj Hay ll at 7^ fuT r<'nl. issp'-ijf it. (li-- l':iili-<l 
Statr>. In rn ihd nuuibrn*, pml»iLlil\ ' i^*'.'**' in- 
VMitiil in initrur, prn<*tii*Ally nil of wbirh i» o»riMi hfr4'. 
Tb<* st'M'k of thcw phinlatlon* in hrld by nil rla**i*». 
t'vpry ivnt nnt np^^b-<l lii bn>ln4>M^ RO*-* into *^i]);ar. 
Tho*ic who tKjMArbt Miicar vtUK*k la-l Aui^oHt wiU t>e nbl^i 
tu rt^lize by Aujfiift n^-xt iM-r tviil. prol\t on tlwir 
Invfhtiiif III. Ootfiit Kccui likriy. ana proiiiitif'dt luer- 
rtiniit Kitid Iri uw tlit* uthiT day. that iui|K>rt<'r? wriul'l 
t\v thrir money up in pnT«'h«ndi^«i* thfy tlid not nw-d. 
With n pof>»iblf> fhan**!* n( inakinif a pr«>Ht of "iO |mt 
cent, by thr* I'lti'ii^inn 4>f our tarifl, when Ihi^y can 
inakp mrii>- by inve^tini! it in i^offar Mork f It mort 
aIhi lif> b<irn« In iiilintthat in tbitichniate then* iaicreat 
det^tfiorailoa. and uMrchaaia do not dare oariy too 



iH!i:i 
IHiri 

)K*7 



f).<W4,ai? .11 
.■i.mii.isi 4;i 

5,713 '.Ml 4)1 

T til 
L'ii;i 0!l 
;l.'- I,^■!<) HI 



TU.- loll.mirii^ .|i..n> ttic v.ilMc ■.( :ruii..rt« in IM* 

friillr tile r.iMliIr'it . n illi"). 



>ill rtwh ovi r "iKi.iMKM iut ( or miimui, iu ;ln- Alii 
micilng dMrii'l alon« «t tUo prw«u( uiMiuiHit llim; i> a 
■nfptaM «if m .im iMmiik •MIc ioflnMnil Bnari* 
whole pepolBttaoi niKerfaii^ rtoaa uUmi buahM." 

Study of OommMM In fVanc* — Cfuv*ul Sklnri^r 
*rl(<'~ (roiii M»rt*llle». Miir h I'd!!) TliH>i>iiiiu>-r- 
I'liil (irirttdi^jtttouH of Kriinr- iir*' il.titi.' all Mitliin ttirir 

poUIT tn pt>>IUil<*' llll* !"tlItlV fo-l-iL'II (■l-IUM-r-l'f niHl 

fi>rrii.'ii iiiii^'iiiurt'' 'inil t'> iivt'ii' Ilia th- i.ii'i-nml liiibit 
«»l iuiiifT. r-jiici' tu (h*! Itsttrr Tm tl :^ . ud tht >..^':fty 
l*>r Itir I>i*f«ii:«i» o( r.iininpn-f in Mm .' ni.»rit^*i:i. ;» 
f rrp roniinprrUI *«"l)n4il. aiHl tli> Nul'uhul Nfiitl-uv nf 
CoiDitiprr* Kfndt" '•jinw" fnr r>-'iil''tii^' in fnn L-ii 
lomlv" I'lir- - nf rh. III-! i",;i L-i'r\ : !,'<<■ ln,M-. 
for Ihf tlr-I \i-.\r. :i rh n fniir-. ^.'nll fnr 11:,- -i-.-.iinii Iir«- 
rrwrvrd (nr \"MijL' lui-.t nf nnr It-- Iti iij l-i .-mij mit 
tnor.< Ihtltl 1J# vrxTT. -.1 hn il'-nrr f ■ iM'iihl -li 1 1 !• liuti lvr» 
111 »oini- tuiiiilry lu^ytJijil ^Iu^^>|J«^ atitt wltn. l>v vlrliu< 
o llw law 01 July 10, Idtltl, «T9 rrllervd ot llw'nblm- 
tl«a of Mtl*»MUIimi«r*lM It tbryiMld* MRulariy 
io feraiiiB |iMttaiMirilMV«luJlli»*».tMnMlil»)>ean. 



Crnlr.l St,<).'« 
lin'ilt Hr^lani 
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Tb» \mt^ ineiviuw rmni (ti<- Britlnti t'<>)i<nle<< waanml. 
Ihp irmiter part of wlm li mxi iiiiiKirinl l>y ilie Dolled 
f4lnt--« for tJic use of tliv mrmy aiiil iutr> OurlDg the 

Itir*' wiir. 

or (h<> loparti, ft,SIMn-1>«H«pNi* of Anwicw 

■olntaiw. 

TbB pemalac* at tt mto Iqr QiiHoDi>lt'i>i> nn< a- 



rniu-A St*l« „. 00 32 

Brltivh ., .„,„.. SI 1" 

(iemiAD*. ...<••*■••■••■•■ ■•.« •.**,•-•■>•. 4'Oft 

HftMllMlr. • .•••.•.••••*•.»*••••<■••-.•• 

All tfUun.. • I* 9^ 



Tln» rtporlH fnr Ihi' vi-ar nninunf^Hl Ti' llii» r -t.-^l «iint 
o( »i:.:Uri T<4 ?v. .!> nt'Aiii.l $16 nJl.TVS. IB fnr 1-llT. .iii 
jiirr<'iiM' 111 ♦I.IM.WW Id). Till- (Wirl!! nl lloimh^iu iiliil 
Mltlillknlm fl'JI f/it lirhllKl ll*!); .>>|KirlN nrlliin lllln .'llul 

Kiitiuliil fnr^t^l nhfjiit, 

Till* niiMiluT of v«-*4»-ln to «'Mt»^r lit fllf rU'tnltt t.ttll-o 

iliirlliK IIk- >i'ar i'i'in-»'|tllii« frmii-iHjrlh. imvitl v.^i5»'lf, 

lltld roit-tiTrf:' WIIH |S1. i.;;/ij!i%( ('.'T fnr IH1I7. Hh flllT«'IL.»' 
nf M. (»f thin iitittiltiT ■-.'1J8 wt-rv of Alrirrirflii r*vi"l«'r, 
Thl^ i^a fallini; off frum lhi.> lUrurci <»f Aiurrieati V'-^- 
»i-U for 1M1I7. but i« <-Y|>lTiini-tl liy flic flirt fliiit n iiMiii- 
Imt of Aliiftrli'.ili ^trftmi ri* w tiirh siiiiilc ri-tiiilar Htni ■« 
IliTt' w*'r.-> tak.Ti fnr fr.iji'jinrl-. nuiiiliiiT, iiikI an* 
Hot llirliiiliil Ilk tlw iilhtvo titnivv. 

Hurinif til,' ><'iir IH1I-. I IHTKHH landed on IIh> 
i>liiii<l» mill 7. Kill iU'|nil<nJ. 

It will )»' mx'ti i>y lilt? almve that tlie praaprrily uf 
thr>c- ^^lnIHl^ <!> |M'ii Ik alUHwl eolin-lr upoa Ibetromt 
irn-iil Mafic- tiih'ii Any r«a>» whiell htwvM tlM> 
l>ni'p of misArmll miikci OTvry nm bMV poOKT. By 
the niinrx.ttinn ol Hilw«U tiMDDitwl Stnte, calDMl 
territory will) « popvlMlMi It IN •wqit tlw Ailsltaik 
<i« rk-li perciipiiuMOMvOI Bmllii any iiIm* Id til* 
world. luibeirimMM'ptMpeisiwmiHlHloBitaoirmK 
aoodnrtiMientir llMiiMiiilMd.^WilltaM HaytModi 



'>-^H Mf IntaiMt AiMd- 

can iiMiBiwttirrn to lem »tm^ aMtlndu* lAeat 

nteM«*Mer|>ri«i-. mivk Cnilnl Stale* OlIBMd Q. Bb 
BMlld.l,arBi'irut. The < liii-l o>in>nl<cn«rtiMtB«iUM 
OHMMUI Snilwmy Coitipntiy nro Uf. J. B. POilllir. 
RnnRham Hwiim', Aramlrl t^tnvt. Strand. I/ondon.and 
Mr. H. Hlllt. ot tlH> TlistiH-f Inni Wnrkr, Ixmdoa. 
Tbe propoaed capital I* |S.O0O.<HiO, but no nharr* will 
bepw oo (bamaikeLw U i» aaM. until thr line ta . 
tmapMed m tar aa MaunMti. Tbe nud will run 
llf«B Balta. . Mttlkirt town TS niilni eoiiih of Bcimi, 
Io OaDMKiia, a dJiitant'c of hodic U'i iiiil>-:i nnd the 
project incluilM an i-ttrnmoik from Iiamam^iift to Bni; 
umO, anil llii^ Prrnlmii tiiiU WliH*- Tin- .IniTii-JprvUMilfiii 
(IVI iinli^iil. tlu. lU'lriir ll,ii;i...i-im It .lirAO IIM iiiitcMl. 
ftnil the T^linn.m Tn.n . .\ u . i In niji. ki iirt* imrr..«-i;ai^». 
conircriii*, tl»e Hji'f.i-li;..! ii-- li^ K;\ti.iiv will of 
^tnn.hiril wnjlli. Ir i- jirnmirilv jtiU-i iI. ;! h. Lvi. (lie 
>:i>-;il Ij'iunLii ^In;'.l nvmii*. whii h ari* niiK [iiir.h 
<li'\'-l l.ril, Iss'iUi^ slill uji.tcr tt.i' s>' ii\ nl Itclnuin iiiiil 
hru-c tril.iis nnii to ntloril iin.irli.r mil.c- l.ir ili' 
t'r winji Irailc ..f Oiiiiihaciih. the I iri:i--r . it v in .\i.ijil n 
Turkey. A.-tivp ofier^itloi i. cnuiin. nri *t lik..t luunlh 
i>n tile .Iivi..|o)i h.'i w. - h Hiiifti mwl ti.e Jonliin, hikI the 
ll»>e In to t>e cM.mii fr.'.J .ft leMi llnih two year* jo* far li*. 
llilllillM'UM. Nir II^-i;i.";h- Koh \If' V k Inrill Strt^t. 
doll) Is the chief nnijiri. e- ' f I In ri i I lu iniui Itiiil 
way, while llr. i., Si'Iiiiili.i- li.-r 1 ivi] • ht^Ki'-iT iiiel 
rilitc<l Klrtte^ ■ i rivnlivT hi;, i t; iv «ii|i.'r:nle!n3i'iil .if tin- 
wcrl^^ .It 11 iiilji u.-l-t.'.I I s Mr 11. T, I'n. nl iiueiu .1 
th.' cnrii[iji.i> , Til-' i li.ri.i - Irnii \\ nrk- li. ii-w i*ro-.» i.aI 
with urderni II \* likely, au 1 am iDfwniieil. that ruils. 
liwouMiteaaadMlicrmalcriia »HI Im boaiibt te tlw 
rnilMl (ttatea. 

Amsricui Iroo ia South Airica; 
foilowllii;. dated Cafte Town. March It. 1 
rer- i.' frnlii t_'n|jMi: tien'Tal Slnvri- : 

TI ' lM'-'"ir_- Irnn *'nri'iij\ri> li'.i- r»-e. iv.-.! i*li nr. ler 
fnr I :i- MM'I''> I'f irnll imiili^ for .lohaliiie-lliirv. South 
African Kcpiihlic, wliirli, it ia cfltiuiuled. will allltmnt 
to lil.COj.rMi : but, as it wiui vcr-urcd thn>iii;h a l.iiQdQn 
hoiiMi, the iron will not n|>|irar in IIil* iiii|>urts to ikHlf b 
Africa from the rmted Sii»twi. Tiiw in only one of llw 
Itciiii. for whtrli South .AfrieA Aon not g«t credit an an 
iuijLiorler from ,\iiierica. 

The Soulli African Kc|Miblic ba» Aiip."i»nted cnnMil*- 
*rcueral to Wiuliiticlun. I^jndon, M^-rliii. arvd other 
• -iipitali. ^'icc eoti9ulif wiU be iiliiced iu Kotterilaui. 
Fliuhint;, Autwiirn. Bonleaux. UarariUaa, aiidtieiwa. 

The ArseDtlne Itotisblk! and Aualflarllliaguy tetM 
placed diploiuatic iKinaDla-siinera] at CkpaTotm. 

Tbe reeeul drixiiiht in t^ath Afriea u ovrr. aaaklni; 
taint baviug fallen an. I rlvm b»in(r now overtlowtii);. 

For tbe luoulb uf February, ItWV. tb* imports luiu 
Cnfie f-^ilnny w«n <Mt,SM.BI, a* agtloit (ttM^IMLW In 
the Haiuc p<*ria4 talf MNL 

The rt|>ort« tor nimnrr. iMk imum 

Merc!hi>natoe « •ITO.Wi^ oi 

Duiuiuud > N*.1M r>l 

Uold (r»wj... WS» S) 

iwai mi,mM»» 

In 18*9 the total «a» ♦tiJtl.fllT. Ill 

(tooda were entered at the pnrt.v nf ( up. I tlon) , lur 
ioE Felffunry. for muoval to th« 8outh Alrii:aij Hc- 
piibllp aud oUivr i«al*»«i«iM« tb* CmImm Onion, la 
tbe vain* ol «in,«N.lT. ai aoallM tlSMHlM tar M> 

rnary, 

Ttlere ner.i nveiillv laiideil at tlilK port Ironi th» 
rmt^rd Stjit^T. ri"* powfc, fine hurtwM., Iliiilet.. Kll.l .V 

iuetiao ruiu. Forty-lour uiukai an ou the way lor 
Ca«U Bbodai^ vtMjtwl nd M torauam Mtoi 



Rbpobiv. 

N*.4I4. Hav le-«niri» OMkr-^-liUTln Hdi 
ni3f.i^-Mn«liuKMas la inl Dolk M 

•Mull III ( ..nal.tn c F.wX' TfltWW i>- "i <-.*l»i't««». 



u, ll'i. I. N' n rmW-Mnii L4«i.iJitMn Nrw f 

Xm-* III I.IHii I'lU'tiw tx4l 'l'ml. -MKik> Itrciwrcl lb J«|MO. 



Wa. 4 1 a. m>r 1. I ml. m A4n Jimni ••■ 
tto lti**i t.iUk-oi .ikj V^iiiil.Oroiw *a M<rtfv-*^ 

In l('i-.i. ...iiil onip*ti nf Nil"... St.** In — 



(««. 117. .nal 4. .\tii«-il.^r Whf*l M 
^v- Kwidi W iirij. ID III. \.acl!al«l*. 




WnnI « ai i ann li^ ll<ctrtEilr->ni*flla-Olla. 

m VortMk Iriaie-Mvapta 

EifMliloCMi, 



N>. 4I«. nmj >. - . ^ 

Riui K«il»i. |j.'i.',iii.: I i.i.liil'-T* la NortWk 
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TUB NEW TURPTOW-RTRALAr THNNEI- 
r.NOKK THK SPRKK. 

Tn Mich ftn ••«ri>nl tralTIc- tiirivii-r«| In th** ritv of 
Berlin, thm rl»e nriliiinry luiraii? itf lraii*tjt fniMi tiliice 
to place Uavo t^-fu f(mii<l inmtftiimrr tn c%tfH> witli t)i«< 
eoAfitaiitly liH*rea*iini; ii*'imU of tlii* mlinbiiniita. Hnrc 
orer, tlie rileiL»iuii of Ihr eity IhuiU iiii|>i*raiiv(*ly ilc 



iiiiui«l)t the biilMint: *<t n rnnil wMrh woiiM pmvido tho 
rMinlNitf trnii(-tinrlAtlot» (H<*llttM, 

AH«*iirlya*< IHUl the All|{>Miifinf Kli*ctrHtAtJ«Mt*'l)NchAft 
dUliiiiititM In ihf rity nnU'inln a tiUii fcr iititif rur«HiiMl 
mad ilmwn up b> Kauillrfktor ftlm-keii-*-!!. Int-apry- 
iiitr out ih'tn plau it M*etu»^i tf» tin* city ufttcuiU ilial no 
ItttJi* i-xfHMiw mnii labor vrouUl l»c iumrml, owiut; to 
Ihr pcPiilUr <!hArartf*r tti thr laad, roiuixting lu it <lo<>-* 



lArprly of qnlrkmncL It van, thfrnrnrp. iWided that 
t>«'l«>n> f:ri%iitiite thi* (l4>fi|r)*«l conrH^^kluii*. IImi praniai^ 
hitlty of Itnriiiic tlirntit;!) <|iiti>kKuniJii wnulil flnt tiaw 
tn Ih» il»<nMMi*>irn(<'il- It luw* imw b^ii pruviMl ti>ih(i 
Kati*>riirtiMii of tliv uf1Iria)(< that tti*' pLau i» f<iaiilble - 
the oiupauy liaa JiLtl lunueltnl ihruUfrli liir qiiickKUiiU 
b(*tw<4*n Trfptijw oiid Stmlau uud«r the nr^r Sprve. 
Thu railway tunufl runiitituln on*) of tlk« lUMt Im- 




taimcl. a UulMlnit Um Iu4 MiniiM iif III* tBUK* at TrepiuN . ■ . ^ 

COMSTKUCTION OF TUB MBW KAI1.WAY TUNNEL U.NDJCU TUB 8PRB£. 
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i«»rt«ut <*Dinii«rriii(r wi>rk9 of Stn k\w\. In it" t>ii(iiy>ty 
It in 153 tu«C4TB rUK^ M irvi) toiiir. ot which 2iH> iiit-Urv 
<iM frrt) lir undf-r watrr. In thr iJin^otion <»! Tn^>tf»w 
to StruUii tli« tuiinfl i« builC on a ticiwiiwaril iiirlini- 
0 :3n>. but lM<M>m«« uiotp tevol n* it |uum>s nnHrr tt»r 
rtver (l:Wtn> A* th» floor of ttu* turitu'l about 10 ? 
metifrv (.t^'lO Fevti below th<> ntfnn m'iit«>r- hn« of tliit 
rirer. a Rufflcieiitly strtnitc r^**!' of fnrfh l>* prorUliHl bo- 
furi* thr water Im^Iuh. 

OwinR to tht* fai'1 timt llir lifil n( fhf S|Hre«> iviiiMtntA 
Un^ly ot the quick<*an(t» |>r**vUiu«l,v iiMftittuiiMl. uiid 
ihiU th*> work hat) to tM4 rarrinl i»n at n c<(»n-iilrrable 
ili'ptti, tht* ol ennipriio^l uir wnm ncsMwar). 

Th« ^ntlrv tonn^l ri)n>>i)it» of ii iieni>» nt iruii annular 
**H*tif>tiH. tNich 3 fi*<'t I itidi (Iwp, with AnDjr^ jitinta, 
Tttt^ HWiinriit were nliu^oil tii position by mnunn of 
a u(*w workiuir vbieliJ. litvontvtl by ch*« U^nnaii «a* 
tcinecri Markrasen and l<tiut«r Thi^ »lii4>UI was 

Crr»i^Hl lorwnrtl ax the work advaactnl, by nUteea 
^-Jraahr raiu« whirh w«r« ptaeinl r><|tii-tlii)lant fruio 
on*) annthrr aronni:! tho intennr. In orUer lu rracb 
th» worKlnic-*>hip)i1 It wax nfM^^iuarT flr»t to |)«iift thrtituifh 
air-loekH wntcb *i-rvMl th<« pur|Mi»o nt finablinu tlw 
workmen to prtw lri>tii a DnriiMil atmonphprw pri-v«ar« 
to th# hi»;hrr |>n;Hiiur»' of tlw* ^lorktnic-chAmh^T. 

Tile nh»«*M U tljvjt]r\| into two rliKMit)*-rp' M'pnmt^ 
by a partition. Iti (lie rmr t*li)iiiil»er the aniiiiUtr tita- 
nel Keetious wrm plaevsl in piMition »imI rivete^l IQ 
plare : and in the tront chainlwr rre>>h eionvniions 
were made, ttto Ioom* earth hem? Urawn Ihrrjujrh look 
raJve*. Ow|n|t to the pmt»iiriiin the wurkiutr eliambec 
the wat^r WH« prevented trotu floo«line the tunnel. 
Tht* hxMe eiirrh wa* rarrle»i away by ear* and wai«r 
premure. t)ie water tieiriff away by pi|»es to th« 
Idiinel eiitraucv. Ihenon to piMiit»e«t into the Siirita. 

Telr|>ho»t? wire* wen? carrfretl aluiiir the mor of Iho 
ttiunel, to that thiM« at work rxMltd iroiikhiillilcAte with 
the |Kiwer hoiuen. 

In Pifc. C in the annexetl illaHtratHHi* the huildin|ro( 
the tiMt nectinn ot ttinni*! (Hi theTrvplow »iile o( lh9 
rivi*r m reprewinteii Here a wallnl nuup, 40 lueten 
llJlt'30 feot) tmtK wan built, tun\ the tunnel entrance 
ckiMil by a do'^r. The Stralaii end nt thn tunnel la 
■iiaiil&rly arratiired 

Ihnrpfnu'dinir minor ii)i*ha(>*« which werA iinnvnidable 
owiiit; to the iiuiNfrfect workliiif <d new iiiiiiTi)lnt>ry and 
the lack of eir»erieur(f of the luhijr**r«. no irrent awl- 
dent» (wviirreii duriuif the nnijcre*'^ of the wikrk. Kb- 
pourAKed t>y thm nuecen. tliM roiuptiny h.-%*< "ubiuiItiM 
to thn rity Rorerniuettt platu far Kiiolher utidericrtHUid 
radway. whirh in to run north nn<.l Ktuth, and which 
will Htm further rehere tlie enntri'^ted eotnlitiaii of the 
city'» tramc— DftH Hiieh rilr Alle. 

THE PDLDlKii MILITAKV BICYCLa 

THK l*Jit trrejit tnanearert of IIm* FVfnrh anuy. )n 
•hirh [iiartieipateil tlie hieyele rnin(»any eocnntftiHteil 
tiy tTniiC tierard, hat] the result uf fthowinit dHlbiltively 
the value o1 nrirJiniiLiiiff nurh fniniMiilM* ax Ailjiiiirrft to 
llie ilivt8ii>riHo< eavalry. Thi> |»n>ti|Mtn »( monided in- 
lantry, whirl) h«t bfeii the order of the day in ariuie* 
fmm the- reiDuteM aiii^piiry. anil |K%rtieuhirly >itiee 
the ndoptiou of Oreartii». I0. Ihen-f4»re. finally noU'rd. 
It u«, a* well known, witii the foldtnir iind imrtabur 
blcy<^l«* derunl by t'npt. 4i'.-r^nl thitt tuetiovil esfteri- 
iiieiita tiare Imwu carried on for fuur <*(>nM<eiitire yfam, 
Thi"* machine, whieh we have Alrea4ty deserit>etl, han 
recftitly umtertpone nuinernUM iinprovenient* wlurh wn 
^rt>oi*^ Ut eiainine. 

The frame ha« h»»en t.trei»atliei>Ptl hy a wmnd tub* 
p*rnllel with the nr«t. rhu* igiviug the iiiiU'hIne very 
ifn^At rifcidity aluii;; with ^le^f^»(■t ••rabihty. Thew two 
tuh<ui. owinfT to their wide dtatneier •!iine tni.di)i. redune 
th^ vibrati»n« Hint play lu coriMiderable a part iu the 
•Ipenditure of forr« bv the uyclint. 

The roelhod uf foldiuir. aithoui;h it called forth no 
9bjtMrtlr>nii during :he fmiir ymr« of ox|ierinii>nt, haa« 
nevrrttielefu, been lundiflcsl an 11 eouM^ipienei* <d the 
addition nf the second tube. At the eHiiter itf the 
riffbt ham) Hide of the parnlletoicrain fMriiiiiiie tl»« 
Iraiue. there hafl been ptat^l a halt >omic_ Kairli of (he 
parallel luberi 1^ dlvitle«l In the cfnier, and 1h«end», 
whirh are beveled, nre held in pl«o»>. when the maehiti« 
to optrn, by cotipline tMM'ket« Hitiiilar to (hoM* Ibat ex 
Ial4id In the Artt luudeL 

When the end« of tlin tube« are expose) by looMin- 
luK the Horketii.and vbovinic them kiai^k u|>ofi riiifpt luptMi 
which theyara lield thmni^h fncium), the fri>iit part 
of the l»icyrl4t, in revolvinjt around tlie tMlljoinr. abutn 
■ffninat the hind whe«l. ThiH luipr(>veiiieijc, in which 
the valuable feature^ ivf the fo^rmer meilnMl of f<ddine 
ar^ prescrvetl. (greatly fnrllitnti*» the oiwratioii of u|m<u* 
tniC and clt»tuK tlie ntarlitiie. and |jeniiili of effectini? 
it very quickly. Any lix>M*ne«i thai iiiavocwur thruu«h 
Ibtf r^peatetl folding ia iiuuiedialely carrecle<l. The 
■yftt«in of foliliuj: i*. therrfurc, ref^iUtatde. Theinint, 
and conMK|uently the bKjcle. inay be diriited into two 
part*, while tlte luuidla bar may Imi reuiov«d fmiD (he 
atrerinic head. 

Inonlerto remlerth^ fotdlne blt^yrte lmii>ovable. a 
fmall brake prov|ite<l with a handle htit bt-rn placed 
il[»on the cur**ed lul»e of the rear fraiue. Twi> revolu- 
(kin» of the tiaitdle prewi the block of the l>mke 
amiiiifit th* rubber tire and prevent the whm*! *fmm 
tfinilnfr. It will be iHM^n fnini thi» tliat. if the iie^UI to 
the riKut hoH iMwn [vliu'ed atrainst thi» ttr« of the front 
«hcel taftef the two whe«-U have been placed ttlde by 
»idei. it. t<iu. wid he rendered liiiiiiovahle. ami. cunne- 
r(u»<ntly. prevent the front w)>wl frum revolvini; and 
trparatint; iteeU fruiti the hind one. 

L'[ion a march, thin little brake, in a l<»nfc di*»cent. 
iiiay k>o utilizeil for kickinic the rear wl>ei*l ; while in a 
hall. It MirroK for rcndurini; the machine iiinuorahle 
when plMc^l atfainxt a row nf nrhent, nr acatUMt tt wall, 
tree, iiidewalk. etc. Finally. It M>rve*i hUo au a linll 
puller. In fact. If It itf so nrmti»re<l (hat the block 
thaJi jiiMl ^raie the tire, every nail that rhanr*e« to 
tlick into the latter will, l>efr>re the wlii*cl hii» lunile a 
Hoond rrvolutiun. come into 4H>ntnrt with the block 
ami liNp extraetwl before it baa had time to penetrate 
the air etuimbpr. 

Coiialderatlomi that ar«i ontirely nithtary have made 
It iiicuuilient ii|)on th« cyclist to tnainialn a position m 
thf Kaddle ftich tlwt h« can. at any uKfitieut. ttMHdi ih« 
tenrtind with hi* feet. Thin 1« one of the primonlial 
?tiiHlitiotis uf llic exiHtenre of 1nM»p« nf biryrli-<tii, It 
kiiulii be iiu|MMiiib<e. in fact, to euiirt'ive hou ^uph a 
truop, witb Its war eomplcmcut ol VMJ lucu, cuuJd 



wheel over ftlippery rnnd* rir bad iMilhwnVN ^Iht ir not 
poMewfi lhl>i faculty, which luakm of the foldinie bicy- 
cle an liM>lrimient ol >ecurity. girder, cohf^ion. and 
discipline III the rnnk* ar4> the prlnciiMJ factor* 'tf the 
fTovernitieiit of tro«-i|tii, and a trtM>p oi bicvclinttf cannot 
ewcaf^ie them. It iiiiint. like other hrnnchea uf (he Mr- 
vice, be a unit In the Imiid ol the chief. 

It id, luoreovcr, iiuiiiii: to thiit [leciiharlty of the fold- 
ing bicycle and mlm Co Ihe OMe vitli vbicti tius Dia- 




ol>lif>e4l to pArlal tnn nbllqnely. Capl. Herard. witlmut 
lii<Hlif\inic the ffeiieral lorin of the iiuichiiie, has eo 
i4>iiii«^l the rear f<irk of tlie frame that, in pivotinic 
around a lUeil |<uitit f>iiiiafed near the axle nf the hiiHl 
wheel, it mn>. in olidlnic utMtn the curvcil imIm) tlinni|:li 
ilK up|>er crtHvbrnce. take any Inelinatloii that may <»« 
de«im). Hence the noddle van. at the will of the 
nder. t>e luadc to occupy the |»oM(ion that It aiM<n»iW 
in nrdiriary bicyclrtt. or 4>ne that la iiitermeiliate lH^- 
tween kucIi poAitMHi ami that which i% iieculiar (u the 
foldtiiic bicycle tFtff. :ti. A Iniiihitf: nrliar placed near 
Ihe upi>er crotHfhmce of the fork kee|» the latter in tin* 
doiretl |HMitloli. The machine thii*> luodifleil may tie 
rMldcn by a Icu-year-oM ttoy a* easily as by a very tall 
lunu. 

In on)«r to dimiaUb th« w«l«bt of th* foMknie bicy- 




Pia. I.-FRONT AND RBAK VIKWS oF A HOLDIRR 
CARKYINU A FULmNli BICYCLU. 



Pie. 3.-BICrCLE FOLDEU 




Fio. a.-Fl>UMNG BICYCLE AND ITS RE0C1.ATABLE FRAU& 




Fra. 4.-FOLI>lNQ niCYCKB OPKX. 



rhtna is carrim) <inakiii(C uf the cych«t a ronitiataat 
who U never eniliarra^iked by his simmIi that the exiieri* 
mental c«^Mii|Mtny o| cyclo^u Uh* uher^ver it htv^ Iteen 
empk>ye<l. met with the Micce*M ibar loi« N'siilteit In the 
formation of coiupaiiieH am atlJuiiclM to the dl%'ii<lon* of 
cavttlrv. 

As 1Ih> (tositiun of the cvcli*t in the Muldle peculiar 
t<» the foldiiiK bicycle wmht lead to criticism, princi 
IMlly with nr^nrd to nwrn uf short utature, wIhk. a» a 
ooosvquencu uf tb« Wight bcisht of tbo saddle, are 



rie, the thicknef* of the latter has been mluced, amt 
thu traps carried by the cyciwt have been arransed as 
hifch as priNiible np'on the'hnmlle bar The cranks em- 
ployed are fnuu to ll-'^ liichi>*>. Thedl-tance cov- 
ered at one revohitiiin l^^ in feet, which, tut tu other 
bicyclev. may lie rat»e<l to 11U«. althotiLdi for 1ruo|M uf 
bicycli«>te it will he uf intemi to rr<lucv it, ••Im-e. u» a 
campaiiTQ. C4»ndittntis wilt naturally chance. 

For the alKive parliculam aud the lIluotraUoDa wa 
ora indebted to La. >'atunL 
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V-JTV. 4r. t.ff! Iii'il >ii.m'ittt r*-ftfTwe^'^ lilt «nY tUUnM-nU Of 

TUt MAXIM bMl.iK(>I.KNS FtjWUKK iJOH- 
TBOVMSI. 

To III* KiKiaror flcmrine AanucAs Borrummmrs 
III ytmr inuv oC (be fib ioMaat ftppeand « long 

tklo (Minxl " All Entrlub CbrmpoBilMII," Wllihlii th« 
SCIKXTIVIC AMKItlCAa or Uw HOM d«t* !«• W 

tIclM. oii« »iiin«<l "Bdiaiiad J. Ky«M" aid th» oditr 
"Hlnuo 8. Muioi," daafiiv wUli tiM ial^Mt of tlw 
bUtory of anwkttaM Pomiar. 

All «tao an funtllar with tlw peenliitr «tyt« aud 
dluaolMritth CMnaioiaii of Mr. Hintiu S Maxim will 
haableloMcutirjriNMli or llir DumuiuDle>li<Hw lu tli« 
Wdrkof the Hiiiiic iiutli4>r. rurttirritiore. botae ul iIm 
■nCtor In aiu^h nf tin* mii^l nrtirlen Itaa Kji|i««nKl «lae- 
whm*ov»r Mr. Ilimtu S. Mjuiui'* nwn sipuilam. 

A* I am Atr«rkril ami nrvrrrly rrittt'tMNl iu llw» i»r- 
tiriMf), uiul [hi>r(> ATo iiuiny uiiMUt'nttlti* ajuI wholly 
•<rpim«^>im ci lftrlmit* lif my urlidt* wlilrh n|t|M(ftr«*(i lii 
thi' !<i iKyTrt h Amki<h \.\ of April h liwi, i.r. th.- I.I : w 
liiic «!> III'- I" iicli Kuii nl Sumlv llinjk, I Imi|»- ii iil 
y<»u wiIj I'tT'iMl 111^^ to wrrect i* [i*w riii«t:ik'-^ iiihl !■ 



<•>•< 
1 

Mr 



I in 



,f. Ill f iK, 



of II fi- 



lllf'-IU-III«. 

,\ t [ ^ n A M i:nn ^ \ , 
liifiiiii N, .M -iicmi i.i.ikt'^ 1;m- 'i pill lA Miv; s|.k-.- ur;it 

" I iiJiv<* rt'iM'iir.-.ll'. M i l- Ik l'rrt- m r I II Si vikii' 
Amkhk ^N, N'-n- Viirk ill iaI.I uri.t - ll.i'r ,i ur 
iii>!», -Ik- i.' i ' II mlMin Muiiii.' IQ which lii< claUtui 
i:i>w< I' iiii'ii »'iihu» IntlMMrtr dawlopaiMii 



.vf .111 iki'ii'-" |iii>'iicni," 

Aliil lio ruiiljuUfh : 

"TliifHc HtatiMuiMilM arp mixlc^idinf^ ii 
Irntim, bfcaiiM>, a« a iiiatccr of fort, Iliiil 



ha-l nnthtntf whRte 
v»'lii|inii'iit iif -in.ikr 



thr- fx 

in Mii\im 



1 li.nil I*. 
Sir H 
111.' •■>ii. i 
ill 1 I.. • II II 

T*l" ■lIlllM' ■ 



->l-lllllt> 

Hm.I-<. 



1 Mif 



I ;ini t;lnil i.f tl|. 



> I Mi litL^ 

'.1 !.i rl,. 



iki with ttii' vnrly il.- 
iKif iN KliL* 'iii'l . 
K.IuiUImI .1 K■,^*^^i iirnl 
<ii,i ti.i- .A.-.i^t v»jrb 

i'Mi 't lI ■ : I 1 I t- |»un(Ii'r." 

['Ia n. ji <'iu!ri'>l mis 
it i-< .1 <<oiitni(li<:*' 
fi.ts ; revi<m<Jy cir- 
i-(T'-;;{ limt 1 [**-tk .i.l'. ai.'iii.'*! of iiiforum- 
ti ill i wliiif u«!>tBtiiiK liitti til i-ip.-rrup-ur* in Kii(c- 

lurnl i[i l"^"*"*, Aii t that ftil the- iit:< whirh I hft*> 
tAkni itiii Krit«»kt-it>Kft |M)Wtlf*ri wv-rt^ twuiml jpU Kiforiitntiiui 
which 1 tl»t>i* 'rrihtMtil ' fmm hnn, The miNini fnr hiv 
fthJfttnii frv»»ii thrtt til hi* pr«^f)t iMMitiiHi may br Itt* 
«aii-«* ir «H» tiinnifei-lly nli-unl tliHt he vhuiiM havL* 
li4*Klect«iJ l*> |»atfiil hi* uii^nt iiti|K>rttiiit iiiv<Titti>iiK and 
left ihfiu fur mt? to wvrral ymxrn lali-r, whik* Itc 

rufthiHl into tht» Patent ■ >(1tct'ii all orer Iht? world with 
his cantor oil imteiita. Mauy who hurt* h^-ard frcMD 
Ikini t)Mf 4>arhrr *tory will b« »urprMnl nt his nrw vi-r- 
mion, aiul that hi' now rbiliu* I iicvrr did aiuiliit him In 
Ills (*^\y 4>ii»^rjnkpnt«, uul had hothinu whAi«oever to 
4l<» with tht'in. 

I flu t.'tf wf-h to detrnct in th* l««n«(t fnjiu whatt-vw 
fti^ I r. 1 1 'I-' rt piiTni joii my hrotti*^ Hiraiu may l)aY« 
lurii'.tMl (1 ii>i:iii)_'<-t:otJ With th« deVrl4>|>uu'iil uf Muuku- 
Icwt (Hjwdrr ; hilt an ht* haii uudvrtaken tu luajpilfy tha 
iiii|>orlHticv> uf hiH own work at luy vxtioiiM*. au4l to hi>. 
Iiltl« what has Imm^u done by tiu'. with utter diiirirfrard 
of Use actual taeU in the fSOM ; and aa he hu roliin* 
l«aml to frive lbs poblie bis owd Ulalortad v4ir«ion of 
Ibvaverci biatory of ■nwkcleai powder, it b«^ti)«« iny 
duty to t«U tba trn» story and to aapport it witb unlu^ 
pMch*bl« •TidVflM. 

In I ipent four niontha In BmdaiHl, retamlng to 
Aiaert'Nfc <>fi Thf nU of l>ec»inber, ondcr ft twoyvAncn- 
tit with the Maiim-NofdenlMt Omw and Ara- 



gaifetaent 

uutDitiuii (.'uuipauy, 

for the aak of iruna. _ 
flOBtmet about aiiytbiii« wbieh I mSshi lwfiBl> Ms 
dnttaa antlad with tbs eoummdal iipPiwUMOB W 
tfaair bit«r«ati, 11 j liiT«ntioM «9f« vyown. 

PuriDf mf tomr woqlba in BnglHid^ tbm «a« ffreat 
•»lt«iii«Qt «boMt th» «oad«r<ariiBralt» ebtaliMd tty a 
•motelMi ppwdw — d Iwyt JMPet tha JSTtoiMh 



Llmlt«a. aa tbefr npnaaiitali 
Nothing wa> tatnt&iMA In 1 



Bwrybodr waaaaotbw to tod mA tvhal tba aaeivt 
woaand aaiw im« tha maaHia Oiw cranbiff. whiia 
oat tralkiBfOi Bwdiy; wlum brotbrr Hinun. } t.ild 
h\m I UioiibM Iba Flraneb powoir waa probably ofi« of 
two tblikBs-^ithar snnoottoa mada Into paper, then 
wall **«lMd " andealamiarad r«ry hard and cut ou Inio 
Umlfuai. or it waa euacotton dtwitrtH) and dried in 
abnts and th«fn out up into tfrain^ 1 *.ii;rfcrfwr*^I rv n 
"Aixs^or ftlUng matprml for tbt' iiiipfr, th.- u,^ <4 tht- 
imoaI inatc^rlAh, truium. reslnM. irii-,. i>r ^i^-uEut-ti, 
usually MOployeil in patNe-r luanufacture. and ali»o rol 
lodiun. H« brhevcMl that th« vecond of my ^ueMWn was 
oarnwt and thai, the Fpencli (Kiwder wmm probably a 
bnnl subntauce forui<*tl by diuolvtim and drying gaa- 
mtton. 

Wuhin thft ni^xt f«w dajx HIrHtii vl»lte«.l tli« Cuu- 
tlnt>iit oil Hoiii^ luiMlneiM In ooniiM'tion wuh tlie Maiiiu 
Ktin, hurhiK tiit »b«en<.'e. 1 whs t^^iven a few graiiift of 
tht- Fr-'urh |H»wdHr by one of Oie enirlnyr-T* nf ihv 
Jlii-Miii .N-iTii'MjffIt I '■ uiip.iriv, wh-i \n-< 1, ii '"'.iri-* 

id I'litiiKM-iiiiu with Miiir.ii ;^-iin rt [u-nriif.-i t •., I'n ■in.' 
hriiilifrr< Ti-turn, I !*;i-.fcWi-,i tiMii uiv tiiJii H. 
fiurlv ht-^i tt' hnii^'If witli ih-l i.; t.'r . nni p.-iinirkcl 
thiit' h." w.Hilil II. tt :iik. rvii rtii.iiH:ih<l .l-i] nn* fi.r 
Cl|o»«t Inw tflHlH», \S%' r r If. 1 run- m' 1 1 .»■ ^:^lliu^ iti rth'T 
Mild i«li>oho|. hut fouri I ir w.MiM 1.1. 1 <li.-.i:\t'. Wt' tht'[i 
triwl afiflnii**, hi %h rh H i-n 'h cd S'-rv n-ii I:h '-irtii 
iuc th*" »jruj>y lliii'l cljiinicterLsi.i.' tn hitrt.ri i nii'"- 
v-A ii i'Ti-i. 

Wi- 'hi'ij ih*.-«<)Iv<'d II r^riJiill ijiL^nt ry ^.'nri'- U r it 
tri-iiiTo.'olliil.,>si', wln.'h Wf i)ritil auU pllictftt aJolJt;.-iilr- 

tt If <l r 11-1 1 ».in:iiii ..if th'- l-'r<'n(*ii |>4>wiier ^rain. We 
Ih' ii nil .ir t -r i-i,-iifi| -Tiitfht. oiL«> kiilf <ff i'a<'h. niid 
plii»->-'l ilH'fii iit r ,,,, ii of fc'li»>,«, Ai.d I'laiiiincil 

th»- t Ilhjl- Uliijer ::-)liiri; li>rlit. an-l »iiu llnit thi-y 
Wfff both tl H --:iiijr n.il.-f .11.1'.' tri nilriwf)|njirt*'_ 

In H !H?er to Sir Andrew NoU'l. writt,-n on tiiv ITiCh 
t*f .N.n . ini.t..r. lyX», ri'ffrriu;^' to ttn* liiiporl;iiil asi-lHr- 
aii. - ■.'Iiicii 1 liAi] rrntl«)rt>il tihn in tho^f ►-rtirly fXpfri- 
ini>nt». Mr. lltrunt .S Maxim luitde the fvUuwi'ni; Btatv- 
mxit ; 

"Of courw!. I took a grrmt laaiiy patflDta. Tlie 
aniount of experiuinitina I dU waa vary giaai. At 



Wf toond that by th» addition of nitmiclywno w«> 
I'utild oblalo hgekx^r ballibltc r^^utta. but w« did 
not bvliere it wu«ild bv tafa toviuploy more thau 85 
ymr oeoL** 

wben ha wrotv the abovob ho had, bo««ver, doubt* 
Jaaa fornottaa tlia faot that no oxperiiDMita had bean 
CMMtactad witb nitraBlyaarin aad that the imi of iutn»> 
■lyaarto in imolMlMa powchm had not baon thought of 
oy Althir of oamtU altar I ntturiMMl toAmarleiioa tJia 
Mliar]>aoMhar.l«S». 

Ib pMot ot thii 1 beg to auoio the tolloarliur pv*- 
napli fHMaft lattar vaeeivad Ihnii Ur. ltlfMi& ]laihn« 
uiilttHlMjiUMhnt II, Mis 

**m9, 0natti fatt iMClvad Anim tt«v Adana tha 
Mlar wliieb yoa «mI Adana rvfarrhig to yoar fa* 



*lir.8yinon waa vary mveh ^aponhiaaar'aboat 
Ut atatlntf that th4>y war* anMtlf tba ume thlo« 
M Wa had onrtelvm. 
"I told him that at thetlme yon WMolaBoglaud 

we had lioi UM'd liitniiftyeertu and Ifaaft you. aa 
f ar IL9 1 knew, hai) UMtid it out >uunelf lnAaBarlea» 

and li.vl ofTcrevI it lo ua ai ii pHtd thing.** 
How<'Vi»r. in Kpite of llie ubovr a<*know]i<dji,niii^iit on 
1 1 If (»art of M tram, wh^n h«i tia* >uio> wii>hnt] to have it 
u|'f"-«r»hat III- cnjiii^innd of nltrovlyo-rln wjth pun- 



(l.it''i| lia: k as far its ^KtR^ibl- 
niy I'l'-jf cf tiif ;m» of nitr<H;lyi'' 
StAt»Mi put-mt 



tt.Hi n;v i'ir-1 fii 



riu f: 



ni,i.':, >. ;.i. iuImt ir. 1 

L'Jiii I'll fmiu Imi; h i-' I 

m> «rr.\'ul in 
ci'tiliinifd 111^ '-JLittTiLi^i 
fdll.-'l m-Mi Mr H-i.il 



Km 



I-.. I I.I 
rilMl 

\Ml.-ri.-.', i:i !•.■.■.■ 
. - Hifli -i.-l.'kr.t- 
Kipi-r. fht- pr.-: 



i) rh;tt 1 
(•111 liltlJ, .iiul 
[■Immv.-v No. 
iiiruriuation 

:il.t*r, H-**"*, 1 
;->w.3i'r^. I 
i.:.-iir i.r lh<- 

,v. , (11 1. I WA-S 

ll..,i^Hn 

■ -h.-MUKt., I.r 

All - ^U<• 

II ''n- -'■;»!«' 

til.- w.trk -Ml 
J*-(.f. M..U 
f .if rhi-.- ui 



AriM-rii-.m Zyl .iuir- i "i .ni |uirj v , Ailiiui", Mi 
kiii.lly itri'i wii I'v Sim i hn -i;;.*:! t h<'ir U Mrk* 
tr-tiliiffil iiii' t.i IVif M.iwLr.iy vf.r i.f -h. 
tti»* (N'mipitiiy, jiij rv;-.'rt i.n rtp|.isi;-c^, 
flr*t luari tl' iu.*l;f iiiirMi.:lyi-. I i;i -i;! .( i-m,. 

iti til** I'n t.-i1 Sli<r.-. Ih .■M:i(.r.-I nil Wllh 

»hr If'fos^c riii.h''(- I ((ttr<».lni''-^l U\ 
■.■r.\^ r.i l>r. S-jiUpi-h^us, 1 t .1 ht-r i-ht-nii 
pi»n\. .^rid wh" lias -iin.-f t>*^vkiijr fatnoiiK in nnnn-c- i.>u 
wiiii »uiokflrs«t |Mi*'di-r. ArrxtimnaTtK-jJ i's l>r rsi"irj|.|i 
hau«. 1 vi?iled 'li^- i n i In \ c*rii. ■«.,rk«i lI I'rnf 
Mi»whray, on ll'>i>"a<- Munur.'kjn ilihI «<->: iirt'st jiIhujT u 
rpiart of nitnn:lvr«-rin w tiic-li hail Iwf^n iiiait4< lli' r.< 
ft^vrn yi'MTK before. I tiroir^ht a Kiiinll qiiunllly of hiu'h 
irrail^ hr>ti"^i1^*^'^ witti tiMt rroni Kn^Und I MH.'ur>rsl 
Ri'iiiie ivIUiloid oyrxityhn or *oliihle (Cii(ie>ittoti, railed 
iuon<nilIri.i-o>|liil<»«*p. tWHh the/.yl'fnite ('oiu|Muty. I also 
obtain^l pHine <?oiii>n[rH(*'d arUU from the Xylonite 
Company, and imide HriiHll ipianlltien of botlti nau 
(v>tt<^n and nitroirlvoerln. I made roin|KHitidii of icun 
rotton ajwl niln'clyrerin uf varviiiff (►ere*'nta<r*» I 
wrote to my brcuher iu fclngiatu), telling him what 1 
had doivfl. 

My expi^rnnentM with cofonoortd* of tfni>r«itton and 
nlrmirtycwin pr<^dmhly antedate thi>M? of Mr. Hinuu 
H. Maifiih 

At this time. Vrof, Muwbray Icifonned ins that chev 
liad toni; vitierhueutifd with the uae of caalor oil In 
celluloid eoui|MKUidi^ and be adviaad lla oae In auoke- 
icM iKiwder*. Tbia fnfonnallon I emunonlcated to my 
brotnar liiraui. Tliia tuay throw m*nif li|{bt OD the 
«||it«r«H iniilt« r. 

lafanavrurvd an option from Pn>f Mowbray for A 
proeaiB which he had iav«nu<il for luakftiic tri-liltnv 
oallukoaa^ Uy own inrentkma. uifreiWr with the Mow- 
bray optloo. I off^nnl fo thi> Mnxliu-Nordeofell (^'Oib' 
pany Soon affer that I riMvived a tmiomunieatitm 
frotu tuy broFhet dated Crayford. Auguat a, liMD, in 
which he ^tattnl : 

"Them la n«i(bhig new about tli« addlttoBfof 
nitraglyeerin tu a eohition of iniooottoa. It«M 
patuKitad flftaan yaara ago by Hohel.'" 
Compara thia with Mr. Hirmitt 8. Ifazlai^ prnninl 
elaini that ha waa tba Ant to ooupowMl ntoflg^yawhi 
with guoeotton. 



HMnfia; after the IwwanBB <l Mf <wt pnlant, 
taw Had to fiagiaBa tbft^MM^^Mld thoi 
maelibttleraeiaaf MMc en the finrt of aooie 



the Hue or niahhig tfataa aipirinealt bvatliir 
Hadm "nt^m waa in iht g'"'*^ tad aiiUtad 



laaaooaol aur dntpaiaDt, 1 waa 

^~ ^ ^ -nay^nad thora wm 

fMWt of aooM of Ita 
wauibeffB for ttiy baTiiuc applied for nat«nta in Aiti^iea 
on my own aoeount. Oo my arrival In KnglaiHl 1 had 
a oooffwenon with the full board of dirwrtor^. 1 offervd 
thfui all 1 hai) dono on t«»rnii« pf>rfix-tly Katldfactory to 
theuk, and th<^y w<<r>-i to (nke tlie iieo'-^ary atepa to 
uruM!CUl« Che buiitli<^>< in .Xtnerlca and eurr>' out tlka 
Mowbray option. 1 returnt-i.1 to America in al>ont 
three weeka with iiiy Milary dout>ksi. Th<-y w^rv to 
i^HsHtdKe an Aiuerwan eoMi^Kiny. both to make Mimtki^ 
pow4ler and manufotrlnre Maxim tfuiis, and I wa* 
t't have tifteiu per cent- of the >hare mintJHl of 
company, with a live yeant' eniitracl with the r\*m- 
pany at $!i,'Mm n vrar atnl ex|K-ntH>«i. to tM> etiltr^ i] j:iI'> 
HA MKin lUi It wa* *lironght out. '|'h*> coii:.|>aiiv n I 

orfcanir^l. aiHi neither the option with i'ruf. Mowbray 
nor iiiytself eartM ont. CoMei|iMatly« aaaotdiim to 
tiH* teruiH of the eoattaet, all aiy lavanSianB layirted 

to me. 

Hi- VT'-ver, I af^in vuitwl Kn;rl;in ! nnri fi^rif-roil into a 
new .■.iiitrin't with the MaMiii NV-nl^ ns li t'oinpany. 
jrtviiii: iln-uj Jiii optHMi of '■iv Mi'.t.ihs lo t.iruHiii/e an 
Aim-' r ir..h ri iiti|iiiriy t . u i -r k n y inventions. They 
pi\!il f'.r rli.' i.|i:i.ni. pn<p<^i><d c<(»iu|>iiny 

»ii-< r.i !>•- nri^'H. .M'l ] v^iUi a cwtU wurkinic oa|ntaJ of 
uiA-^- •iiink-te-H povdtfv My hrofthar Hiiwa 
iLii.) Mr r.'-urnnl lo AaMrfM «ilb ata In «on* 

111 -.-t ii .11 u : r I. t ^ u-iae^s.. 

KijI 'Ims I iii> 11.^ 't^ iv^ ti'if nrcan^ri'd tunl t]^^ i\i:\.r\i^T 
f. I. tin-i, It'll 

1 llsen wen! iuto buvlnirHi for my»c^lf in AnifrlftJi. 
mined the rapital for n dyiiatniti> farfory, and al*o for 
II Hnwill .tiiiokoloiii |Kiwdor pl.^nt at n i>iniill phtce In 
New JerM-r, nn<-»* niinied " M.*\itn" ni niv honor. 

In lHli;i l)r Knliert (' s« hni>tth«ii*. associule^l himwelf 
with III*' ^Vt• (►*.«jleil otir invrtiliou* and have bi)m 
pulI;*l*ir;iiorti t-vrr itinc*. Afler tlic Miixiin Sotiflpphana 
».itiok«'U-- pouiler Inul been iuo*t rihuiivtiM-Jy it»p#ri- 
tneiitt'tl wiih l>r the L'liireHl Hlat^--. ;;ovi-r)Mii'ent, and 

(►njVfd Mlp»-ri<ir in evc-y respect to all powiii-rw which 
lA^l been proiluced. I iiii'Min returned to KtitrUnd «nil 
olTfrei.1 all my inveiitions jiud thow of Dr. S<>ii[|ppha^i" 
for till' whole w iilii to Maxnii \< iTili nfi It * 'iitupany ; 
and 1 furthi-riiiorfl *>fTt ri-.l tny bri.ilo-r t\Uy t»er venl. of 
all tluit mi^lic \m> nuUf l from the f^ule uf itiehiveu* 
tiona, pravid««l he would not ofjpoM! lue. hot aaahd 
Bie la thMr nciBMlAtioa and Mie ahonld tlvv he aoM 
wIIUb Ave ytara l3f laeana of or hi anwiwacftow ^ 



elltMJt. 



Hat 94V mn 



Tlw Jtaiim-Nardcitkll Goupanr ordnw) 
tiM fiavdir tareipatiiMBti Is nslaijii. i 



•nlu^ I 



■ftar am powdar waa a«da, llw aiwipaoy nia^i ,.' 



If"'*!?'*!'!!? "I** *'!8L"''*P^ rtUtitiK,,; 

Ml ihrauRb. 

Iflrain now itatM ttal Oc faa«>D for U» mm ,|,.,. 
nMDt «( Uw powdar to Altlaiid and Ita Doo anmntai 

aonld DM be adailttad hiCo tfa* ooontry. ' 

Laat year I aokl to Sir Wllhain Anmt^irir Wi,,, 
worth A Company ^tO ponndu of Maxioi-Hchii t i 
amokalaaa powdpr, They ei>cuuulered no ait.-t 
culty, 

A sample of the Haxiin RrhllpphaiiK Mu-ik. u .^ 
der waa tesU*d by Mr. Hiram S. ^laxun huuwU. ijnj 
a letter adilrpPWMl to I*t^nt, J. F, Meip>. eii^inet* 
orUuance, !l<>(hkheiii Iron Work^ HetltWlKatu. )>, 
dated :C! VK-tona f^trrn-t, l^ndun, H. W . Aui,n:*t » 
IHM, lit refemniT to the nf the pow.liT i^iif. t„ 
him, Hiram 8. Majxita Hi.^'ed 

" I have tcwSfi] ^•iIlJe ut it wi'.h the ii | 'panuoi aaij 
ill the uiiihiHT enijil'^ved i^y I'rnf. Attfi. Asea^W 
fthoiili] ^tarl.l thift lie«t ti-^t ti,r ilrrifii :uiiiiH|l;1ln 
new {wm-ihT u fnr thirty iiiliiiir^- " 

In th* an, i,rif;-.-il i.. wiL-i'^vl '* Kiitn .n -a J 
Ryr***," it t* ^i:^-..,! -i,..- ^. r i i 'h:! wnr.h .-i..-.,] i,. 
lrHriMVer**I> pt r^i.rtiu 1 m ' -.'ilin^' in n| tii) pui-u 
H\.i\ ifhfrN] in hi- (ircs^-Mirr-, uilli \t-Ty ii ii*ji: i? fi#t'»y 
r>r-.M It* The rinW nrl h mr-:!- whii-h Wf re ii^tnl f .r tttU 
teat wen- Uj^> f-ii:nll (\.-r au\ ai I viintiu'e U- 1- lUrr.ti.) I:v 
Iransverve perforuiintiK. 1 hmt n»i]|ui.ei leij t||^ 
iMjme rrctaiiiri'lar U\r». nf cordite niA%r;t>; \*- 
ab4>n£ an HU-h iri ^l|J4Ul•-ter und in^r-i iin In.-li run! 
In tw.t iin'hefi wiijf, ami IraiikViT>.ely pfrrnmlo* 
r>-cr.Hiii.''iliir iiol.'* liiNr..ni1 of ij^-iijn tntde th 
Im^ce-l roiU vf.-r*! niily K'^en-Tilfeentln nf an I 
ili..ilij^r.r :»:id w-r.^ r'niiid. >"ut only ihiv t, r 
iivri.'vr r"i|h m ere s e-> fiiu It \-. ljav:tj(;; iTAfKi il '.<fri 
l>iii!i> ?n dryitit;, that tliey were cul thlOI|j;lltflil 
M ir h Mua.l seani* ikn .i tl;«sure*i, which, bthlg IW|l>d Ig 
'.he traiisrerv hole* preseiitd^l ao aaOIBMQI ffl W || 
ar<*a iLiid ■> iU5rt)ue[(t tiiffh i»re«#inn». 

The ri-.*.-nij why th* npcotiatk»nh with the Moxio- 
Nor-U i.f< lt i":nriip.«ny fell thniU^fh wan not owmc i4> 
any Unit ut the HiixIm'SrhUpphauii Muokelm pi-ywdtr, 
but it was b<^U(»e the dlrertorv of that muipaEiv haii 
ttnc th« Imprenflon from Mr. Hiraju K. Ua^ini that al 
the eAKtrntial fpalumi <»f tiie Maxiui SchUpphnm {■<■*- 
der Were orii;inally "cribbed" from liiiu while 1 »« 
ill the eiuplov of liiat eomiiany. Thf* dlr4<1on<. rb«r«- 
fure. tiaturally fett that the conipany »)M>utd be tt 
quired to pay maeh nf anytlnni; for tli« lovetttkoii. 

>'otwithiitaiM]iDf( Illraiu wrrjt« many lettern hi niu 
neetion with nptcotlatKun kietween tuyaeU and ot Iter 
|Mirti*«^ In which he «p<(ke <rf tlw powder in the higi*t« 
t4*rnM and nf the miiiortauoe of loy Inveutwia* ia ma 
n«*otlt.>n therewith ; yet he waa nlwnya aaialal to nalte 
It appear tl»t the MasJiB'ieihtt 
merely an huproveioent 
powder tnveoted by hini. 

The CrileiMngMwr fteia Ur* Mobark a fldMpphna 
vdl ihMW •aSManM Iteh* vimmi thle laaKirs 



^ iiiJi 

. rhr 



a nlwnya aaiafal to nalte 
MhttpiMaat Mwdv tm 
Ihn evMaar'^HatlBi" 



"CbarMtenburt;. Oenoany, 

Rd'ptcmber \,, \m 
"HudaoD Maxim. Eaq., New York City. 

"I>ear Sir: Yotir Icttw of Aniiniiic IWi wn* le 
Orived, teliint? we of tlw »rtAri>iiii iit>i tn wi'-t hy Mr 
Uirum N. Maxim atmiit iiriiokn.eH*- j»''W<i. witi ttu 
claims to bi'intr th» inv«>ntor iif ;ni|H.rliint iti^thndt 
and proorowpn, and hM> furtjiec ,n»-.-erfiMtj ihal nikiiy 
of tlw* important features nf Mm >liiiim-8rhi':j.[. 
hauH i>mok4>le«ii j-^wdT nrik'nia[<'<l wjiji him. 

W>TV' tjik-'li Iroici lniJi_ 

"I l.u\e lir^ii luiii^ aware *.h.it he was nukllii." 
B'>iiie sur-h ■.^Luiiis. In f.^i't, iij th*> faJI ol I 
wart toM in l^.tidmi bv Mr .\|herl Vli'kerfcihit !»• 
hiid nn^hT>l'v-.l fmiii Mr. Hhitni J». Maxim t^Ji 
Jiij the :riipnrt.\iit njttiu^i*. L^Uiiploy^Tl h> tt* 
taken (rni:i nun and tliat they were hi(> iiivefi^- n- 
Mr liir.iiu > Maxtm wan forced lo ackt:*'»>'lf* 
lii'l.ir.i Mr. Ali»'rt VlrKen* hi «iv preneuce thnt li i 
sK-h i-nhi lii-i<iti ih r>-i.'nrd to the Maiim-S-fi'' |'!' 
)uii|. {Miwilt-r tix Mr ^ :'-k<T5 nii^'hl Ijiivc «rri»": 
tJ^rotiKh re£Uiurk» uf hu wji.t liil.^e ai.il thnt ti '' l 
sitiK'le feature of this |>owd«T »'ri^;iii;*'.'i •> tli In" 
1 lutve iu my pusacfi»inii a LetT*.r m-Mti >^e-l ur 
und ftisciieii by Mr. Albert \ i.-ker^ f. t \ I. W*'> 
Snii-i A C. iiupiUiV, I.IUilteit, 1 1 I r ■ ■■ , I .nil'. II -ii' 

ber wj.k-Ii el<»*.es .hm fi. : . ■ 

" * We uu.l' rtake i-nr ro in .-ii ju I ut t r^- r :ii^ y<'^ 
dac wltbu'it li;*v 11^; luride an arraiii.'f'Lii''-i' 

tory to your>H'lf. 

"Anvbotly who is fatnilinr with the lu*!'!":' 
of uuokelew |K>wder and the aclnal prtxres^^ --^ 
mauufacturinc theM> |K>wdffrN kn'>w>- tliAt niiii>- ^ 
Mr. Hiram S. Maxini'ft liivi>iitirin«. In l>elnf; u»^I 
iiay ID the onnim»'relal pnxhictloti of any iil' 
IcM jKiwddtr ill th<t worM. 

"Voo may KiTf nuy puhlieiiy you wifh to tin* 
letter, lo order to meet tlie uufouiidM clni":^ 
made by Mr. Hiram S. Maxim aiHl uWr to ^^ 
tJiat, aa we bIuikI tofTether and sluired lht> <>i*'o 
and tl>e trials in the prottuHion of Ibe Ifu >- 
Schnpphaus MiuikelntM (lowder. thm* in l'"* 
dt»>|M»ition on the |iart of either of oato lob (b* 
other r>r the full ii>ea»Bin Hi ewdlt Jwr wii 
we Mund ttuether la abailBg the aiadll aaatdia 
la •harloic toa work. 



'^Slnenaly yoan, 
{Blgiivd) *'ltoaiuiT 



In recent articlen puidiKlinl hy lliraju N M»iini. *n<] 
in the said article* «hich ap|H>artHl in the Si'iicXTl' 
AUKHn-<N an«l St i-ri.KMKNT on the €lli JiuUini, 
Maxau-SclLnplihaUtt HiuokeleMti iM>wdAr is very htwrt"? 
rt>ui]t>uinnd The (mwder U cialined to be oniuhl'. 
the uiQlti-perforatlHMiB a dixadvautage and dai fej'"' 
«aUftlog gr^Mtt rariatlotis in veloolttee and iireafUi^- 
and I am aocoaed of haviuK ckUwed that I aM»tei 
Hiniui S. MaliBi hi bia aorly ■apertnanta, and tbu ni- 
ter b dfnhtfed to ba Rabe andaDliltadlag la ibrM 
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Ib Mtotatfam of the slmvB tUtaannto I can ilo no 
battarUMu to quote bm a r«w naiasmnhi fmui the 
latUr writtM to Lleui. J. P. ttoA. try Kinai ft. Uu- 
Un. alNadr nfemd tu. m eapf of wb1«b lict«r 1 kiave 
«««r ICr. Hlnun a Muiiu°> owa ilgRMP*, T)m Icttar 
will aim oooOrui ranurk* luMvlllMaw imd* •IMMMnir 
IBC liM FrtMMO puwtler. 

'IJIy btoOm Uadum wm tba Ant mail oataM* 
«f VnDoa tootaWn no aottteniio apMluea ol the 
MMaal IWasb wnolMlm* povdar, and IwaMlMMl 
■mi* mcr aipariiiMnU for MvanU laoBllm. On Ua 
Mlw« to ttaaUalMd State* haooDllMMl UaattMN 
ttaHuta, and wkn bto co — 



nt wllh«uraaiii- 
tbm lerriaB of Dr. 

„ , I aliauiiiit, wlio inad* a upe- 

•iaity of nttHMOittlMMiiid*, and who is rvifiinlsil to- 
daf ai Ilia best auUiorltv oo tlxw i>oiiitii lo tw 
(OBiid in tfaa DaiM StacW. Dr. twlillttphaii* nml 
■Uf brollMr flarivd out uiili n view <>r iimklni; ti 
ainokflvw [mwilvr wliich Ix- i.'ou«iiJtrr»l ti 

tru» CvlhlkiUl. th«t in. a Mib-tiilu-*^ nliiL'h W(»iiUl 
bavaaij (be hHnltleuH, dc Hhily atl^t kfrpib;^ i)Ulilltifll 
of aMBIUOtt eelliiI'MiJ. urii] slirttilJ lit till* Muui-^ tUur 

piadaae biid> bnlliiiif^ r<->uii>." 
Aodt teferrinff u* thr Maxim .Schfli>[tUaiiit i4iitokeliw< 
powt]«r, hr continunt ; 

" ThU new form <»f piow.lf r multiple iwrfom- 
tlonn. If imwiler In imlv |>rrr.irnt«-l «ilh u niiiirl": 
h<'l# It b"im« friiiu rh,- .i umi ihi. in-i Ic' m 

the Mine time, hut iif^ Hit* o'lt^ii.- ijtiu':i Ijr^ciT 
tbail the ittnidp it i- f\niiiil tin- tin .niirl-u-i- <.n 
wSlioll tin- flallir in biinnii^* if. \ -t'. Tiifiillv illiiitii- 
iBlu--.;. su thut tl:i' [iriTi^nrr fall> mIT v.-ry .[nn-Ul;. 
tin- ;irr.ji',-t:i»t Uinv.^ fcrw.^r.l Hj tiui 'in,rt,- nf t(M> 
giiM- Ttji' i n ij. ;'i lit , i)f .-i u m ftlM-nVh tcn^ ii ic 
w^rh .111 ji<-i-»'lvratft V. l.MMs ; iv(ti«t^ii)i'ikil\ ir \» 

>.KHl > In hilVC >-Mlli |. W^ltT ill Wbtl'll t 1 e Mi rfrtiH! 

SM-riKil > fxt-oHf.l lu 111- Isuiiie if iiii-'rfii«iiiL' riiliitT 
tiluti i!iuil!ii«aiui;. »" II-, iti n liieAAOrir, t^> iitH-p tip 
IIk' prt-^-urt' ii« li 11- t> -(-.tl*!?' in tiit' ^jiiii. Tin 



multiple fK-rfn 
to thi.i pnr 



Will 



one n'onlil tji't .itM-nt 



45 iKjan'b 
tliiii WiUi 
Bl- |.Ktf..r,.n, 



t ti a jirt 
t|.' ..rUMi 

IJ HI r 

|rt--iirv. h'll 



I'M.tl I i,.-in-*-[-. <*» niliiiiribiy 
:li'- Mr,;' II L'v llii^liKh prirtiim 
IHXl ;.N-r 'i.iiaxli' Tt'lority in a 
siiri iif ir* toa» to tii*^ *qiiar*t 
d ,M.«\iiii |K>wilt^r vltli a filn- 
I woiih) 1h» iibtalni'O 

III I I Mill Irijile |H'/- 

fiinii ut |.i.,i ii'T II '..■|.M,*ily of 
I in .t l"i |i..iitii!iT. s*tll3 n 
■ III.' - !■! ,r.- i-K-li .Mi.r- 
lull. •> :l r llin n-".' mill 
'li 'liiilMpI^- I'fT'Mriil iMlm, 
MTV ^-r.- it, Wit'ri n 
I " I : I'iri..' ^.lli^, tin' 
um tluit Ulit espAo- 



fi.r,.,- I - I- •!.. 

a.iiri tf-1 ti.li l»— II i.^'In'ii... 
prfwtfiire of only H ti t-.'iir ' 
OTcr. it ban bern finiinl r 
p«tr*'itii»ly ban! JKIW'I"' ■* 
till' iii..fiiriiiity III V. li . ■ ' ii 
M ift jiiiit *»-iiil [,.|u>it !!■ ; 
HrlliMli r»^>)lli>. It »j'ur*iuii 

iil<-ii I'mnbloee a wavp artf.iii, iiri%-uij; tha wft and 
pla.<fio powiier, whik ^till tiiiriiliiu, into tfaa for- 
warii end of tlie i*luiiiilH>r of tin- fcruii , . . . 

" We reward tliis new priijiirt ii> Im'iih; aji ideiil 
atuokelru puM'der I lltivt^ r>'-I>^i •ulne of it wjtli 
the apiiaratu> and in lilt* iii.niin-r riiiployed by 
Prof. Abei. A ponder utioulil ptiiiKl llii> Ileal te»l 
for IS minijlc* ; the new iKjwde-r wlood it for3t> niin- 

Utee Till* TMiwiirr Ik at pr»-'«-ijL luiule in a 

aainil factory at a littNi plat'i* I'allfd Miixiiu in X<'-n- 

Jervey Tl^<^ (Hinipi»iiy Iher*- ur*- ipitte prif- 

panU to [>llt up a lilunt im-t-Mary to cxreute all 
CMrdata. but ah we »hlill prolMibiy t^r^1*t tiir flriit larftn 
faotery here. 1 im^ no rraMin why vou iihoulil not 
obtebi jrour tlrfit mipply fMin Knf?land, an<i I fe^l 
aoafldent that you will be abli' to lieftt every evo.t- 
|a£ powder. If yuu ubtaiii. for liirtance, a nn,ii£le 
treMMlty«f2,10P feel with your cuii? willi a prrwiira 
not KTHrttr than (»n> to the Mitlarr ineli ailh 
■ powder Ibat baa IIMMidid keepini; qualiliu. i da 
pot think the awTamnH-nt, after tliat, would aoeppt 
a potvdcr wMan prodiicvHl very mncb leva velocitiM 
wKli a flMMara p«rba|<> half a ton pfatair. If you 
lamiim powder which oontalu* nioiw nitnii(l]r««rin 
Oaa tha prawot powder, luuneljrS iwr ocnt,. wa 
AaD be pnoared to make II fur too, but arary 
Iblac aoiuidend. the 9 per aeot. ia (MM. It oar- 
lalaQ'tflR wear out your ican luueli liBtbaB if i 



agataiuiag a lar« peraentae* ef 
•>1faumtrnir. 

1) "BlRAIl S. llAXISL 



if mm 

nUro- 



Mr, Hliaail B> Hulin wrot« •Imllnr letters u> 81r Ad- 
<Ua« MoblLlfMin. I'icuu. Wltkelt I<a(irenc» mm! tba 
Ifa«r BKilMiTaa Cuiu|iany aud oUtem, eouoemlitic tJw 
IbsiU-Mhappbana eiuokeiew nDWdiir add (ba ll 

aat aariiMuoe which I ivnderad Itfni la 

luwiita hi BfMthtod. The nartlaa to ^ 

(era were ndditMd fBobaw Iwa tliaai oa Ua «Imm 
tiiey e*n ratirtotlMulttliv do MtfWBll Nm asatt 

•lateiuent*, ...... 

tu IDV artMe on the blowlnic np of tha lO-lnell IPIII 
at Sandy Hook, whieh aapcarcd ID the SciKxriPic 
Ahkrkax of April H. I poioted out tliat wbeit a |>ow- 
der ehariTii in tcuit*^ at the rear. dantcertHia prea»ur«« 
are enumtime^ wniwl hv the iKiwder eluuKe beios 
thrown Ti'iliMitly forward Into the «i>ntraeied neek of 
liie leiw.ii-r ^-liAiijiirT ThU conehi»lon l* ridieiiliKl and 
lllu«trnl.on» ari- .l;n« ii with an attempt to make tlin 
criticiHiiii itl'iii*iiil'* in one of tbi? *a(d artli*li*n in ttie 
Hi-IK.M iFi'," ,\m»:kii',v.v of no* *lili iiifii.xnl- The rea- 
BOoniilt-i.i'!** of iiiv (S'lK-iiiniiii. h.-w-nfr, I tliilik will be 
joaiiif.-'nt hv ri-'-ifiMir lo tlHi ilnii'.nilii'iii pn-^iHiite*! by 

,,. : n r [i. ■ :^i : 1 ' ' [ I ^ 'i n i i ; tr * ,\ 'M ( li- lltlil ilifl.iill- 

It, - , I n ■ I Mil f Willi; sriiti'iLjt'iit ol 'i[r. Hi' 

riirn ^* M,sxun in tlie uIh.oi' li-th r In I-imit Mim^^s u-ill 
be iutereetlnir : 

"With soft and pla«1in [.hwiIit 111 Inni: riMN, 

like BritiMh e'irdtle, it ^'Hiit'tinn'^ i- nr' lnul Eiie 
eiplnaion prodiieee a wave ariKai, ilnv nu' -.lie Koft 
and pbwtie iKiwder, while Mill li iri.iiit;, into the 
forward end nf the ehaniber of Ih- v,'nii- 
Mr. HirainS Maimi wb« no' the Oi-i n mi to enin 
bine tri-nitruO'lliiloee, that i> to »«.'., li iiiin'ion. and 
oiuwRlveerin, t-illier with or willioul oils .Solx l, III 
tin, palent«l the oomponnd of nitroclyeerili and 
nnoatton. lu that patent he lurntioiied ihermploy- 
nmt of (funeotloua of different trraden of ~>liibili(v. 
and Dolnteid ont that when itiinrotton .n^nlni l'- m m 
traafrcerfn wa« amploywl. acetone, w.iiii'li i^ a -.jlvi-iit 
of tri^inKlifellalnMi. cmllJ be ii»mI ill <'onuAi'ii>>u with 
Mm nttHMtlyeerln. to NobelS Hrltl>h patent. Nn, 
AjK of WBi, h« entarwl very uiiuntely Into the isi uiiU 
ti tba taaaalastaia of bia nitiogl]rti«rtu-guDoatiou 



eompoand, and raeominondad lha nw of trarioua deter- 
rent* for leaMnlnc th« Mnutirraa* to datooation, 
amoitK wblcJt were "fatty luattaia Bod other aaalo- 

Eiiu •nbataacea." He alM rMooiBiMidad Ibal wbMi 
looaapoaad aliioaldba aatpkiMd f«r"adHlarrjpai^ 
MM^af tba fNasa armtgr 



ItwittlwaMB MrtlMr OB that Ur. Blram& 
baa nfattad la Ihit Itobd natcMaaa rvrareoottaMa 
af tuf UaMad Stale* patent*, and to ptore thai thm 
ma uolhinir new in tK>w|>outidliig ailroglyaaiiB and 
pnncotton. 

Tbwa I* Mnii* vdrv Strang evid«Me thai Mr. Bham 
& Haxin w*« imt the a»t luoij in EoKlaad to niaka 
nnokalM* powder frota a eompoand of nitraitlyearin 
and tif -nltrocallulone, and that MeMrk Ah«I and nawar 

had lM>en experiiiteiiiioi; with eoiupnund* of trl-ldtn»- 
cielluloee and uitrutilywrlu for toioe ttlB* prior to 
liitroj;lyoerln havintt been eiuployeit by Hutun & 
Maxiiu in HWokelem p<jwder. 

It is true, however, that Hiram S. Uaxiiu mahed 
into the Tatrnt tiillm* alieail of Messm. Abel aikd De- 
war, ami IimIicl'vI hL« provinioual aiiplication about 
fourrn^n iliiyM III ndvani't^ of their*. Now. aa it in Mr 
HIratn S Maxlni'i* uiettiix! to apply for a p.atent iin- 
iiieiliateiy iit>iit lieliiir btritck with an hUta. often <>vt»n 
tepfure he trle» un ex|>eriiiie(it. it i>i proliaiile that he 
did not think or leant of the uie" of nitrfii;ly«>erlii with 
Iri uit rot'^l|iiln-i' i:i.irf Itiati furl v---l^,-^it l.ou.-y i-rlur to 
Ills .vl,ip]irillinti fur l-ttiTs [lalel.t 



.\l,v 



.%il 1 Ml 
Ilri-- 1, 
» i I Ii,> 
work ;i 

L'VMl 



will 

I 



klin 



ll 



■li. 



Ilii|ir 



■.|,-.tr 
1,1.. ,» 



ilit_* pivi-niuitfcil wi->rk of 
'i "iLr riil%t liavt* bt'l'll W}U<iui?tc<(l, 

I' .7- i-ifteritni*ntAtUmK which 
1 ih»^irnppli<uLtiati(ori«it«npAt«Qt, 

• ith « «tfoas •rutMob Umw Uwlr 
ti.ut otllr. HtrnS. Knlailvavwy 

Mr. HIrittii S, MaXitii lias no Unltt*.! Sra'ps nnt«(it on 
BUH>kfle«-i pimiler, !>• iiuw l-'hii: ii>-t-f hy aiiy- 

tjiif. niitl nulhitic t-ver snvt-tilfil liv hiui ;ti t^iiiukwif 
IMtwdiT U uuw bf ultitit* coiiiiUfn.-iai I > iins ht-rf in 
the worl<l. If h)!i (xiiupouutliim tiil n -^'h renn w:Ch 
tri-nitrorvlluloi*!! wan ^nvh iin iTajnTtiirit iind iiovt*; 
thiii^, why titd hA not i.'-.'! a riiilt'-l .->rati'(i p.itt'ut <-ii 
thnt (V}iiii>otinil ? 111.*- (.^-ntr-nirnt in lr-»- Ii'if4'r to nn- m 
Au(rn»t, }*^J. Hh'iwji' that b»} ■iiul nnf >,v,ii,m. !,.r rtTiyiliinir 
lifW i'l M- |Mn\i!.-r I'Xft^pt lh4T Ciistnr (''jiihl lui 

hAv- h..fiir**il 11 ViiJi-. rlnitn tor » .-'iKije^Hin-! nf uitru- 
tf!vr.T;ti iM.il L'tiMci.tT.-.n, am! whii-lt w«> entllleU lO 
ir ii ^M.r-.MiMv. l, i,.i>k;.Iv <-..iiiil M-f t'rtt roiupoWMl fAT 
Mi]ii>.rl— ..- p.><.v>|r<r Mithoi;: Itilntu-iue hfcf pAtABt^ 
••li'-ther Ibt'y wert.* lu niJV vih 'jf tiot. 

Kurtlirnuon*, why JhI hr not clairu bn^iullv any i<ub- 
1'liirjwan n tli-ti*miil ur hlowiiiif tureiil 1 Thr nriiMHi 
waji that tiif tiff nf f^iU aTHi "fiiUy umitrpt" broailly 
wo* olij. 'iiitl :t, w.i.K iii'.-< '..-*[ir\ 1" liri.il lus clniuix (o 
" nuttor m' ft|uivul« ti* 

In th* ttnt*tr tif iir. Mir<uii S. Mfixini in the- St rK\- 
TiKIi: AMKtiii'A^ nf Muv It, ho KtAtm that aii « Tuiiiiuii 
tli.n of th»- iMitHriC)* wiH'uhow who thp patontr*' r.;* ly 
hijil bt» isiv**»« the (UtHj4. withnnt rht* nniht>«'rK t»t 
hifi twii hritiKli piitt'iits Noveuit><»r inns March 
1-1. l^a. I wtll ulif-i vtnle that aci • viui: i nation of the 
juiteiit) will bIiow which of Uf, Hiraiii H M.ttirii or 
myself, ii Ihc itivf;i|pir i>f tht* tim-l tniintrta'it irivfn 
tioiiN nuw ust.'vl in t)i4* (r<(*iiiinfrL>iii( iiiiiiii.Ii^i-liirr nl 
iiui4>kelr4it puwclitni. Thr* fnl^iwin:- a wjth nuin- 
bcM ant] dnt4v. of iiiv l<^i^.^h [«:i.i>iifl'^-r* j-fwdtT piitent* 
takfii) to aat« N'o.is "i":; af Hit*; No H.yr.^ if ISM; 
Ni». w.-iito nt IHiCi ; N.., ui,:ni nf isu'i . >'o. Jfi.woi of 
IHIf*: No ]ti.>*'iJ «>f >'o ni Jf«6; No, 1S.4tfO 

i>f iy!»7; No T.lTMof I'^liT 

In Um artleitf tti^uH " (^Uiuund J, Rr^ra Appean 
tlw followiu^ p«mucrap>k% : 

^ 1 liav« tlkoii^hc that tb«* Am^ean public iuu»t 
be very uiucli puzzltH] lu rvifaiM U> the i^Hy hlHtory 
of ■lookelnw powder aiti] to wliu tlH* luvenlor 
really wan. I have Keen eeveraJ articlei*, i^ome In 
th« 9giKXTiVii: Mumicall, written by Hudson 
Maitui, ID on* of which ha ipmlfi of the ei|><-ri 
inanl* In Kivctand. whMi warw taally made by hu 
biotbrr, Id aoch a mannar aa to UiMl Uaa pnblie 
to bdiara that b* aariattd In thaw a *| iiil a iii il ii 
. . . I ean »»y. bowey«r. froaiwy twni D m a a al 
apcrtanee, that the fact* of th* aiiaataaaf>llD«M : 
^Hr. Hiram & Uaiiu Un*, ' 



pertmenta at the little hiboraMn 
with hi* ooaebiunn aa hia aMMaal < . 
Hailm took no part wbabmTCalhtha* 
and had notbinc to do with tha l> 



a, eouoemutic uw ana oao notning lo no wn 
hAmh tbewlrt' net amre of tha Ylkat tfitHr. 



natai«Mi««f 

naiWBaelf on laeaid la anan 
lb* tnith that t did anM Slia 1 
Th* artida wbldi ha &• 



Bliaa 



I with IhoN aaparlMBM. 

^ad nait pat bin la a 

vary ptcnljar liaiit in thaaycaof UwaDBMl 

eitlilntbaoniproyofthaaanmiajraad aliL 
knew of iny roontetioa with tlia tmni, aad 
tliat thev who bitv« read that artida aad vMI r*ad Ihia 
inav not forvel the*« fact* when h«ariU| Oilur llodaa 
elreiilatfd about lite by my brothar Hlnun and M* 
allii>«. 

In the wild artirle, ill referrillK to the blowinB up of 
the 10 inch (tun at Saudy Hook, the eonchuion la 
rebelled th It — 

It wn* due to one of three thiUKfl, namely - 
■■ I. The leiivlnu out of the caalor oil or vaeetlne 

,-Olll I'-H- llltl'llff 

' ,. Th" a.|-;itinii i.r a ennsidtnible quantity of 
uijki.il.ljdi ijiiroci:l<uio!* to theeouipouiid lo make 
It hard. 

The niitltiplft perforatiooa.** 
We leant In <i^np plaen that " tile |jowder |katecited by 

Hudson Milt ui ; I>r, Ht-happhaus iiubslitllt*"^ iimt 

for eaiitttr ni;, itn ii, onler to protlunft ^reat hiHritio-v;" 
and in n-n^lht-r |ilH:-f we Itiarn that di nilrorfl[ijJi.»-e it 

addril In iiiiiio- !i <i*.lfr hnl'l 111 wiiiit way iireA 

eiu\ 1.1' It ■i,ib-,ti:iili> for rasl.ir o.l. i.ir l.r.w i* .-ait pro 
dui-e Kii»*t hufvlnr'**, IV VI uielhiiii; wlilnli »-ii»'f<ini me 
aiitl will come t<i I>r, K liitppiiitMi its a rev»'lttii>ii, 

Di ltllrticeUlllot-' In l.nl mM.-il In iiutki- the ii.llt.-riitl 
hant, but for all eli:li.'lv ilil?. r.'iil i.iir|HMle, UOW too 

vtell nlin<>ll .11 i:i.' Iirl In ll I - It p! ii 1 .ittlon iMfB, While 

ll'ti. ll,«- III turn It- ^-.Mi ktlio'll .11 th*«l1)|ila*« 
iii'iilr.tlirrr. .tli'l fnr ii.i v-I':l.-' imri-' 

.\ii /tr-.i,'U' liv Mr. liir.itii 'Mil li iip|>e«re<l in lite 
I'l'Priiiiry iiilliili.r of Tin- .'^ i.n .tiiierii.M«ll Review, 
wtudi aa» raltrred to •» tbruwiu^ much ligM oa the 



hi>i»ry of nookeleai powdar. la tha lait lime af tba 
8ciB3TiPtc amrricax 8nppi.KMa«T. la aa nrtiel* 
dKnial "An Kiielii.li < 'orre*|MMident,'* and a* It eon- 
taina maiiy luutakct which are repeated in Ih* artlela 
■ijpiad " Edmund J. Rynn,* In cannaetbm with tlw 
blowbirr np af tlM to-tadi gan at Sandj Hook, I wU 
bmIm a abort qaotatioB tion Tha Rortb AaMrmui Ha- 
*i*warttd*.aad »itt oorrrtaoni* of tha ai lM B kt * 

Ib th* paraciaph at tha battoia of pafta Mlil, and on 
tta IMIowlBgiiam Hr. HInai 8. tlatAmatati!* : 

"Tba lliataiBahilM* powder that I made In l!nir. 

land waiiaadi 1b iaaatly the luiine manner aaiiw 
Frrnab. I had ofalaiaed a quantily of tme run- 
cotton, tliat la, Irl-nitroeellaloae Iknown aometiine* 
aa Inaoluble nincotton h*eanaa It cannot b» di» 
aolved in aleonol and etiwr Ilk* eollodian cotton, 
dl-nltrooellnloae). Soni* of tbli powd*r, when 
freshly made, produoed fairly aood nwults, qalta 
aa Rood aa tbuee produeed by tba Plcneh powder, 
but upon keepini; it for a few DOnlhi the (erain* 
loit their trani>|iareney. Iteeaai* oaitc oponn* 
Abrouit, and it then burned with great tuiIm 
Inve»iiKatutu nIiowoI that ationt otie to two n*r 
cent of theitotveiit vha i.till in the powclur when 
the first let-tK were niail^, whereait the drying out 
i-if tlll^ la-t trntreof Holveiit hail i-oni;iletf Iv i-Uiinici'.| 
the <.h-irivcU'r of the powder. 1 then adtied lo IliiM 
I>^iw.l<T .\i'i,i;t two per cent, of cai-iort.il. with the 



I reiiK-oiie.l fidrr the ► 
moves!, m Iti.i: Ilie { 
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ri'Milr tliitt 
liii'l bi^in roiii[Ki*fi'ly 

wolljj ki»'P .\:i\ ielitc'll nf litl-C, illili'f.l 

nivHilt' /it tiifit I hill- i 1 H-'.h I' I pi He i:- ,-1.1 :< ■ .jjiy. 

*■ H-il I wl^h.'.l In iirn.liti-i' -1 II liii.'l.iT r.-vii'ln, 
1 knew iinti loi,' of tvjtat otimr . i|ifi iMiiiiI.t,. w. le 
dutnK, bill 11 oiTiir.-.'d to me that IT tvi.ii.ij le. very 
eurioim if it\.. lk^lent exi>In*lv*** inrrn^-iv.-. r o 
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and jjuiu'.illori .-.i.ild Itave tin- -«iti. 
of molei' iljr "ittf- pa--itii: rtir...ii_'Ii 
the explt^-inii innk J l.tce ll ii>*i <). iirreii t-i iiie 
that if tile tw.T Kubs-taiier^ »v. re iij'iiuately ct.tll- 
hirii-\:, initile into a liipiul an il niixril tofrether aiiil 
thiTi .It. .1.1, It tniuht lie f. iiii.l iiii[*.it>ible for a 
iri.iU'.*iiI.-,r w.iv.ii to pa**thr. iiii;!. li-i lii of thfni, I'or 

tlihf.Hlir.'. if W.' -I i.lllil Ink-- .1 t-lit'.' nf I.', -t. n iii.-fi-» 

thick nil. 1 imt i: iiiio jt |.'!iv-- !m \ f i ii i- liielie. f h i.>;.. 
the IlKht woul^l pa-tf thrxiittrh )>olh the .n- ai .1 
the two ilichec of air ^|tlU*e : litlt if we lt niii.I 1 1 e 
ice very fllie no that It IIIImI the whole pi ar.- i, .■ , 
the ice and air beiuir fhi.r^iiii.'hlv n^i,\'-ii int.-.--. h'-r, 
as in lijtht mow, a witte i f li.riit u.jiil.l in;,t p.tv* 
tliroiijih tlw two; in f.i.'M thr ii.ixtiin- w.iiihi r« ni 
pletely iihut out the ti»;iit, icivini; a black *.|iatlow. 
I believed that If the nitroglycerin iin.l the kiiii- 
ootton were iittliuately rnnihined. an exjilo^ive Hn\e 
would not lurM thrf>ii(th the inixitire. and esi»erl- 
menU rei.*,il»-.l llisT I wacplite rorrefl. ,\ll lillx- 
turee of fmiii ..>ii.- per cent, to teveiity-flse |ier 
rent, of nitro^'lye*'rin were e\|>eriine|jted with, the 
result beiiiir that from ten to Dfteeii per cent, waa 
found to be the bent, evervlbiiitf coiisiden-<i. If 
larger |>ercentai{rii of nilroi-lveeriri were employcil, 
there waa little liability of detonatiUf; when new, 
but It wa* found that tlte nitrnglyrerin would 
irraitnaily rio?* out, or one iniirht say, evaporat* 
out, anil eotidett«*> In the i-artTiilBe case. fonalBII 
p..oi-. ttiiil li very Itiile fr«.e iiiiiot;lyc<.rin waaqaito 
Bufnelent to ael bH ttie w hok' of tlie eharite," 
Now tlw above atatciuente are p«rtillarly uii>ciFntidc 
and erroneooa in mauy partleiilare. In the flmt place, 
when tri>nilroc«llaloM* iadiaiolved and dried, the hard 
otdlotd formed docs not "become fibrouH," ami afler 
the evapnmtioci of the aolvcut to itt-rfert drA-ncss, the 
coiuretund buma alower iiMtcad ul faster, t'astor oil 
lias no elTect to muler aniok*l«aa imwder more ctabl*. 
it t> not a preeervattv* or neatr»Uier It wo* Bmt eio- 
d by Hiram S. Uailin to inake the eoniponnd 
moK alowly, and to prevent detooatlon. bcfor* 
II waa known that aueii a coiu|K>uiid w-«« to bara that 
it bnmod laoatowly hi^tead of too rapidly: tba Ibcia 
in the caaa.fadBf that the hard (.-uneoitoii eoUohl ban* 
ao flowly tiMU a aufllcieiil thi<'kiie» cannot b* COH- 
aaaiad to pvmiit of suoli euane grauulation aa will 
adapt Ib* powder for lua In larise jcuua. 

Tbabotl of all •oftcnbiK amenta la uitroclycerio, Tha 
naiDB why *n*b a latv* prreentage of nitragiy«*fin la 
aatd to coraltc, ii to raabl* th* amploynmit of lari* 
Mdi af the antcrial, ao at to pnaaol tli* ulalnaai «f 
mrlkae to Uia daiae «t iRBlllMii CMdiU li tba only 
oampoand wbtek eao ba and to lana (ana vltbont 
Bioltrpnforatiaai. AtMr.SiMBiaiiMtaa pnmnuaaM 
acainat ooniiuiand a«alnatmi^ptriUatlo«abtleatat 

no atteimative bat toentitohrahaMMtiM aMafMHka> 
lee* powder. Ot eaanu, then ii haMMitoi hdtflMB 
that conlftlna about tli« aaroe nitron lygerin aaaaalHlL 
and dl-nllroeeilnkwentci* into Kt CMapaaiiiaa, aB af 
which are amd*uin«d br Mr. Blnua & llaxiBk Tba 
Flaneh nia ultrate of barfuni. hot aaih* powder I* not 

In n^ard tohia atoteinent that "It tnmM bctrery 
euriou* if two violent explotivc* Ilk* nitroglycerin and 
^ncotton could Imve the ftaiii* aiuphtod* or nioleeular 
waves pasfinK IhrouKh ilieiii when the exploaion look 
place,' It is not exactly In accord with his views on Ih* 
susceptibility of oortllle to detonailon. He donbtle^a 
aleo forgets that iiitru>;elatin. the nHiet powerful c^illt- 
uierclal explosive kaowu, i» a eomjiound of nitniigjyce- 
riti and unneottou. 

Airalii, he stat» that If larger ijereeota«ee than IS 
Iter oeiit of iiitro«;lyceriu are UMHl. It wo* found that 
the ititrot!lyc«rln would irradaalty OMeout, "fomian 
pools of iiitrnglyeerin. " Anyone who ha» ever aeea a 
piiiee of smokelein powder eonlaiuini; even aaiaivra 
percentage of hitriif{lyeerin as 'i-'i per cent., and much 
more, is aware that im'i such tjoziug out is posajble- 

H MMART, 

When Mr. II irion S. Maxliu has tliooght It to suit his 
piir]-^'. ii.' ii-ts tnid ttkal I aasisted hint in his eltK-rp 
niei.t* ill Kiji;iitiiil When he has tlh>u^ht ll an ad- 
*iilita£e to make a •tateiiient exactly to the contrary, 
he lias done so. lJ|toll wci\*io:i. tie h,ss rn-.lil.'.i n,,? 
with having Inventetl a few thini,-* in .miuks i i n. w rli 
sinokele*.! i»i>wder» At ttther Time'* ti.- iia.v .v.;.. I Ihiil 
ovcrythiui; iSitT 1 hiiv.- |,j'enli-.| .iMl'I.hi . .i wi-h ii in, 
and that I i-.niue l>> li:.' l.leiL^ «hL.' ii— i-ui.f hiiii in Ins 
earlv experimentn. ..tin] I hut iijiii.t nl 1 1.' fi'.t:nr.-i ni the 
MaViin-SchUpphauit pn.fl.r w. re lii> nt ...iI mii^, 

Mr, Hiram S. Maxnu v-l.tii M Tim i h.' \l;i,\ii.i Sflinpiv 
hau* aiaokalaM powder xuiply a powder orlgiually 
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Invented l»y hjtii. with ih** rjuitoroil Mt out. aihI iirt'U 
iiiilip>titiit«>il for i< tu make Uir iiiut«Tjiil Imnl. aiutlhac 
Cii||n«jiriM friiiir<>(|i>ii i» iiloo rixiplriyml frjr tuakhiK tli« 
iiiMlfnal Ititnl iiritl lunre like crlUiluiil. while tlH* uiiiUi- 
|>**rf'^rntloii>« hir rlniiiift !<» be n vrrj ba«l tbiDK fur the 

Tb»r*e tire rarinii* ^tAtrnirnt* in view of the iMcta 
km>wt) to all Kkillf^l in thit art thftt iin*A i* uited viuiptf 
as iL urtilriillzi^, niti) hiu no iiinu<>nri(> lo lunkw the pow- 
der ditrk. uinl that colliMlion ci>ttoii it* not pinpliiviKl, 
hilt n very ditf«>rcnt riirMy no nntiv iVM>uibllik2 onllo- 
dton cotton chftii il<v>irl niirucelluluHt*. Auil this lUA- 
leHjil In not iinxtnhle. tv* I'lniuied liy hiili. but Ift aa 
Htitblf* on the tn-iilrruuelliilnM', while neither of thew 
hi;;n*«lieiils otHiUl liavi^ liren iidUeil to hardeii ■ nuu- 
(fitinil of ffunntttoti with n ti>w iwrreittapi? nf nilru- 
^l>'tN<rin III make it more like cellulotil. (fir celluUnd ts 
A cNMU{Mrntively M^ft ftub^tance itnil i« nolhius likens 
Imril iL* tlieiiinterial wliMfh twrlaiiuii we Nought to luake 
hard like n'lliiloiil. 

Mr. Ilirain H. M:%viiii el.-%inu h(* illM^nrererl that amui- 
poiind of |{iiiiriiTiiiM lihil nitisijflyrvrin ooiild not ti#i 
iler<»nntt^l. H*» iiiiikeA tlie nbovr cliiliii in fttri^ of the 
fart that one of Miclt eiiniiiiitiud". introuelatMi. Is oii*> 
of the innit jxiwrrful <letouulinjr Nub-.taiioeB known. 
niid in face of hiM own vtateiuent Ihttl ennlite will d^ 
(oiitvte, aimI that even the Maxim Seliflppluiii!* ttiuoke- 
powder, with lheen.'«t'»roil left out tletonateil in the 
10 ii»eh fr»n at Sainly lI'Mik, notwitli^lJiiuliiiK It only 
erHitaini^l nine jnt r«uit. of iiitrotflyceriit. 

elaiiim tltat In* wa« eipi'riuH'ntini; with nitm- 
Klyeertn ahil i^inenttoii coin|N>iiiMtN in Itin early pi- 
|>erhuent« Ikefor^ | tt'ft Kntfland. He alM> adniitM, in 
Hthfthxr place. Hint nltniirlyeerin wam not exiiert- 
ni>-iit*-d with by hitu unlll after I returned to AiiM*ricH. 
lui't lliat I lhouic)it of llM ii-** itule)iefi<tetil|v uf him. 

He claim.-* tliat a miiokeiefii ijowder charire. while un 
nre. cannot be thmwu forwani iii the |»uwiler chamber 
of the (run withth** renul** elaimrd by me. A>op|Kmed 
to thi«, he wrote l.ieut. McitT* that iiueU reftultn were 
fn'ipiently prodiice«l with ciirdite. 

.\)ir line' f**iirure in Ihe Mfittiti S.-hllriphan* *iMiokeli>>^« 
powtler WAX Inrente^l hy III ram S. Maxim. A »impla 
(•itiii|Hmnd of nitrottlvi'^nn and sniieiirion wa* not 
iM'A- wliHii eithi^r of iiH took np iheNiihjn^t of RitiokelpM 
|»f»Wi|«tr«. Thi»». iieinrduiic to Mr, Hiram S Muxltn'ii 
i»wn wiiri|>*. WiV In^ente^l hy No)n*l flft^H*!! yenry* tie-for^. 
The empti>yiner(t ofeaxior o)! in pynixyiiii coiiiimuiulM 
wa^iiivrnted by I'm^f. Uv^>. M. Mowbra>. North AdaiuiL 
Ma«M.. at IrAMl ten yean* iM'fon* Hiram H. Maxim flIcH] 
hi!! castor oil patent. What ditl Hiram S. Maxim ever 
invent iii Kmokelr-^i powdent T 

U Miram Maxim ever invenl<»il an\'thinf; rery ra* 
aentiaK it cniild hanlly he ifrnnred entfrelv in preitefit 
anioke|e«ut fxtwder maiiufactiire. H he ihd not Invent 
ail>tUlntror i>n(ni*i»>iit value to miunel mamilartureni 
to'uitf* It, Mild MilliethtniC eU-* wouht tinHA Well or better, 
then hiK iiiv«ntioii (.iMild mil have lieen very liii|i«»rtanl, 
Tl»e writer wimld I»e very clad of any infoniiAitun 
wliieh will lejifl to (he di-'ctivi-ry of one »iiiirle iiiventiou 
nf Hiram S. Maxim which itt now beins^ hm*iI commer- 
eiaily in llie manufacture of »«iiukelr«H ftowaler any- 
wliere in the world. Hl lMiiN MAXIM. 

.N>w York City, May m. \rm. 

SBCRKT Hl4Ti*KY oK ^MoKKhEHS 

To the K<litor of SCIKXTIKU* AMKHICAS SfPPLKMBXT : 
Vour l'»»-iie of May 5 ctmlaiuH aii aflicle cfiliiled 
"Tlie Senvt Hiotor)' of HiuokelesM I'owder.'* After 
de«cribinfr the work'dune by Hiram Maxim, tlw 
SchllpphaUK Maxim powder w reverted lo in wnrdu 
that leave the idea that thi* well known Ameri^ran 
pikwder wan built upon fotiiulatjonti supplied by uttll- 
zntion of lliruiii .Maxinrn experlen<*e and kikow|«>i||e«, 
Kroin other niAtrer ih.^t ha*> apiH'ar*'d it It* liiitdied Ibat 
Ihlm «aiii<* about by tlH* fiM?t thai HmlN<»ii uaxim waa 
Cfiniiertttj with hi* bpoth»«r in early eX(H*ritiienlii and 
hivHiuht to the I'ntted Hiateti in IHtH>Nample« f(»r te»t« 
in the !uuall-tvtre rille. At jireaenl the dove of pe«r<e ia 
tiot tiroiiiiiieiil in the rrlaliuufi 4»f lhi*M* bmtlieni. 

Tlierr are certain facia that nhcwld be ]iut befora 
ytmr reiwlcni. HaviiiK l»i*en ehwelv conneetwl with lha 
dt'velopnient and maniifaeliire n( Srhnpplianit MailMi 
miilti-ikerforated powder up to the tiuie when It v/im 
iiurvhiuied by the l)ii|M>nt Com|kany. I feel warraiiteil 
ill f>tatinfr th^ui. That the idea of tho (mwder in 
question l» lrac«<Ab4e to Hiram Maxliu ia diapruved 
by the fact that to Or K. C SrhUpphaua alone doea 
the er»Hlir l>elt>n^ for the fontnila emplo) eil. Havinir 
uitdertHk*-!! to drvelop a tiir|ie«lo |^th Hyyteiu. Hu(lw>n 
Miixiiii »o)ieile<| |)r. SrhUpphaiis to enter into an 
eifivriiueiitjU |)>Artnenibip with hirn and to take rliartce 
of the fiowder eriil. Tliia was warranteil by the wide 
knuwledKV, larifre experienee, anil natural aitilitie* of 
Dr. SehUppbaax. In 1MU0 he hiul brontfht previoiia 
at lid y and ex|H<rimentik toprartii-Al apphi'-jitioii by fur- 
iHHhi'iifT nrat-claK*> tfiinroitoii and niirufelycerln fKiw- 
derf4 fortrial In the (> :nealil>er ritleniid by mibuiKtlniea 
*al(*factory nilrocKeerin |>owder for the 9-iiich rifle. 
The demand in ntin tor wniietliinf; bHter than ex- 
i^tnl. Mnltt-[wrf<»rated (Mmder wa» o^reiil upon be- 
twr<*n both men. Kx|ierinietilit on known linca icave 
failures, the c^mlite ty|w ol |M>wder provini; the iikoat 
ill mtAi>ted for the pur|)oM' in our fteneral inveatiea- 
tioriaoi the pniftrrtie^ of all thr (general ivjiea of pnw- 
ilera, I>r. SeliDpphaUK workett on entire)y new linn** 
ilfroveritMt a foriunia cupatjle id wlile vaVlacitHi and 
fHivKt^hini; a propertv, uuktiown Iwfore. that iHfrmitt^l 
tliH roniiiierrl*l |»riMiiii'ti<m of |>erre<it miiiti perforat«-il 

It'iwder of the mn*l Ititrk'ate cniM M-rtir'n. In the 
.'ni1e<l Htate^t It U iweN^arv that the inrrntor only 
^Inmld apply fur a patent. The AtucTteaii applicatiion 
for the funuula and proeew of manufacttire of i^aiiw 
iiktomulti iierforatiiJ t^^raina Atanda in the nnnMi of l>r, 
Koliert 1^ Srhnpphniia. 

l/d na examine tin* matter Honiewlial tecbiile^Uy. 
Tlie pAiHiit of Hiram S Maxim for military cuiioot- 
tttn, nirn»i:Iyri*nn. and »li oil like ea^^tor oil in pmiKW- 
tinna aa eX|ieneiM'e dlctat***. My eX|wrience baa be«n 

tliiit mililary ctii itim and nitrof^lycerin in varioua 

»ri*|Hirtliin« wlien euIloE^liyjeil hy a sohetit and form*-*! 
hto mdn will not act «nti-fA''lorily. They war^> brully 
ujion dryiujr. and would be dantceroua and em»t»n in 
ffuiia. The intrmhietion of raptor oil lor vaaelin) obvl- 
hXtm tbU to a drirrMt and luaki'a po«»lt>le toh^l Kralna 
for larc^ l?>iria. 1 have, however, ai'eii aamplfa at 
i^audy iJook of corditx, ftccomjMLuyiiij^ a 4'^^ inch Anu- 



atrutic rift**, 'hat were badly war|>«*<l. The cheink^al 
act^Mi of oils will be (hat *»f a deterrMil. Without dia- 
putini? the claim thai (he combination of military iruii- 
coltKm and nilrt>clyeertu when i^erfeetly drted ia liable 
to detouati<m without the presence of ra«tor oil. this 
Bub«tAi)re woiiUI also reiliirtt the teiufierature of rom 
buation. The SchUp)>bau> [lowder i» a mixture of mill- 
tarr irunrotton. aolulite Kuiieotton of »nttAl>le fttrtiifitli 
an<l atahihty for {mwder puriuwa, nitroclycenn, and 
nreo. Thia'mixrure of fcuncotton la enipliiytMl in c4Hn- 
binatlon with a pri>rewt of maiiufaciure (huMMl u|hiii 
tti« aoftenlnr pro[H*ny of the mixture wtthlh llintta 
iin<t«r heal diacovtT«'d by himi lo pr<Mlu<v icralnN that 
ar*» exactly the fonu for which the die in deT*iiEiietl and 
tliat dry without warpinc or rli<M'kim;. Tlie nitro- 
f^yrerin pcTcenlap? in varied at iileahure. The urea 
pla>'a the |>ar1 of a iieutralizer aiul haa not lheob)ec- 
tiof'ia of the nielaliic oarbonate* often emploved. 
Where any reacmblanre ran be traiNMl Uttween tlicae 
two powdera la t>i<yond my mmprebenaion. TIht Hiraiu 
Maxim formula la ju«t lia anauitrd for the pur|HM.e oa 
the other ka auiieil. Hut the va4rueiii*M of the iil4<iia of 
the writer of the article in ipie»ii<in i« indit^ted by hia 
cnnxiilerlnff that adervrreni llkf otM-tor oil and a tieii- 
iraliter like urea have httiiilar funrttona In a |Kiwder. 
Ciialuroii iii«^eiitiat to the one; uren may be uiiiilt«Ml 
from the other and. in fact, wan ti««^l in a one per ceul. 
(iropcirtirin lo aali^fy a general. IhouKti delwtable. ciia- 
tom. Followin^ the trend uf ari;umrnt of the Kiit;Hj»h 
corrraiKMulenl, 1 will Kive a eoiirreie example tii ita 
pe«!ulijiTity. "X broutrht out kti*el for a rim »r piirpo«M*a 
when he leArne^l that wnHiirht iroti waa tieine umxI lor 
that par|>o«4>. I^ter on Y put aniiie nickel into the 
ateet. for(c«*d it ilown in heavy rol|ii,aiid then harxleitMl Ha 
face by A »[»eciai pmciHJt \ 'U<arly V indetttett in X." 

MetilKMi la maile of a aerifu of teala In Kiiiclatid rela- 
livf to muiti-|»**rforale4l powder pruvinK u waa a dun- 
ireroua article. 1 havr aubmitted to llie Hi IKNTIKIU 
.\MKHlt'A..Y a letter deahiii: with that |Hjint which may 
be »utuiiianzed a« futkiwK: An ex|>eriene« of lour 
ytwra. dannif which the |Kiwder wju ineil in all the 



fnint of the rnitnl State* army under rarlMi* eondl- 
llmif and waa t«Bted aeverelv in all direetloiia. rvvealcil 
Btnmtfly ita reliability, nnt/ormlty, »afene««. hl|rh bal- 
li^ltcT and low ero»ive qualttieM, 'a4hI atability. Had 
li]ulli-|>erforation per »e Imn>ii a dantrer^Mii^ condition, it 
would have manifealetl liK*if iu that time. The Knfr- 
liih experimnnta. however, were a botched Un deal- 
intr with aomethlnir eltn*. We uaetl a h>nintndinallv 
perfonated (C^""" *bort leneth. There t he v tried a 
new thinR. l^uu riMjn »if M>ft j»owdrr were pnnrhe4l 
tranavenwly.^ Tlkeory reveaU little mlvantaffo of anch 
nowderK, Kverythiiiir waa cvmdneive to ttoA reanltA. 
Were Rn(tU«b Currv«|KHiden t " to lay 4h>wn iledur- 
tiona based ut>uu leata of a new enictr'ie In which the 
IndkCJitoi w«a niidy anil hAtterf^l and th*- ttidlcator riir 
wruiiKtu lla reducing niotton. Ire would not ci-rtaiiily 
-•Xpert wu«h ccmaideration for hi* htatemeiilx. Tlinae 
who are familiar with the mul(i perf<iratf^l ixxwder 
(|ue»tiun will oMmrd l«i«fl value to hi* opinion^ on that 
matter. l-^iKtk. II. MrilAHiK. M.K. 

New York Tity. May 6. 

THE TAPE5TKY AM> KfRMTrUE IMHt*- 
TUII'-S r.NDKU .NAIUH.KON I. 

Ik 1 jIUI, Marat, in hia "Ami du Peuple." attacknl the 
<2oiM>llnk inaiiiifactory n'ltb i-uch violeiice> that it r»mr 
near heiinr anppr»^aed. N»'Vefthel*»»a. It waa kept m 
o|ieratlon. althouirh with aome difficulty. 

It waa theid»Jecl of the l^hotic iiieaaur*** of a few vx- 
altenl .lat^ibin>>. who. hi thn rapcMiriea dec*>rat**d with 
theenitdemaof myalty. aaw the |u»o» of the KepuMic ! 
Andf alas! lliere waa a au|>ertntendf nl nanml Helle. 
wIh) waa fanatical enoutrh to iMirn. «olemtdy and fmb- 
lielv, aome taiwr^trie-i that wrre coiwidered aa "re- 
actionary." In thia way there were hist very many 
Buperh worka nf the tini*' of l«i>uta XIV. 

It ia dne to the Firi>t Conaul that waa aavecl fmm 
total ruin an (fttAhliahiiient that liaa nlwaya done the 
greateat honor to Prance. Tbe manufactory rt»aiim»^l 
ita activity and ich>rlniia tradkttoiiM t<Mi|C aa |*WMi, 
Huillatimot bad aiicir»H'd«l Helle. very appreeiabli' im- 
pri»veiiient« wvrr liitroducvMl into ||m» nuiii'ifncl ure. 
ami the igiinlerw X'iinftil. Vieii. Meriatceot. Harbirr. 
Lajrmit^e, 1 >i ly en, Het-nau 1 1 . I jenH>iiti ier. hih] David 
preaided over tlte pruducLiun uf the ta|M!striea. The 



rialnteiv then In aate^in wora (T^rard, GimdH, liaUy 
IruM. and Prudlmii. ami the favorite acalplora «t*r« 
H<Hidoti. (.'iMitidei. Herruer. Kolland, Hoiite. I»ii>.n 
Cartelltrr. and <iiriird. 

The pradioal M<h<Hj| of dyHiiff created at tl>e tiolw 
liua in IbOL thaiika to (.'haplal and BertholJet. fdn. 
cm ted dyera of the fir%l onler. who. at Paris, Lyani 
Mulhouae. and Toiira. founded e«tahlMhiu«ut» that 
were n<»le<l for theaolidity ami ncrfectlon of thrtrcotorv 
In 1**<I.'V (Taunt l>aru. inremlaiii (general of the Riu 
|M>rt>ra hmiw, wrote to (■nillaunml that 7in|ioKH] 
wi*>h<^t to furiilah hi« |M]ace wtih liiHiniifloeiwv, "Tit* 

IierfectHm to whM*h the mn» liave been hr<iiiKht in 
-Vain'e fwrmlta nf Intniducirji; lulo the furnitore • 
HUmptuou*>iief>>i that no puvereiirii C4>uld And it pcwt^U 
lo ei|Ual. I'lie (iubelius manufartor>* which yo<o dirm 
oiiirbt to furuitib tlie meoua for it. The |Miniic«» 
which vour workmen are mprthliicinfr with iiiiinilkbU 
perfection will henceforth l>e tho prliicl|»al ornampf,i 
of im|>erial houae»." 

The Kipo*.itlon of l^iMMl proved a inaKuiflcent mtee»m 
for the liobellna ta|>eiitrieti. and over the door of the 
e>tAb|ii>hliteiit there waa a queatiun of piaellc Ikli 
dMIch : 

kl I vt <|-.J\frliBC r1v«l 4e U ^acwe. 
IUv(«>ritiii W k«et«. k« iUr«x cl Is Mlun. 

The maiiufactfHry of ReauvatH, which waa mart %pr- 
clally devoi*'d to ta|i*'atry for fiiniliure. and which «u 
ct4'«>ed umler the K**vohiiioh and re**!**'"'*! 'O the yw 
VII I., enteml. like tl^ (iobeliua. into the aarvkeeoItU 
KitHMTirf'a lioiiMe, 

Private iiiduHtriea becau (o awaken fmm their lone 
aleep. and man u fact tirrni, alimulaiiKl by rewardi, *k 
their wita (o work tu extend ami Improve llietr jev- 
duclioiia. t'nder the olil rcfouM*, rariteta and iA|»r« 
trie* were obJrcU of ffreat luxury, It waa at the tie 
Klnniiiji (d this century tliat aniWared vHvrt and ihort 
nap rariM'tji of aiifie-rior <|i)a)ity. aa well aa cnniiuuii 
CArpeU. The former were manufactured at Aulimvon 
ami ihe Iatt4*rat Kelleliti. What an* now called Ax 
inln^ter^ w»*re l>»-i:imniic tu CM>me into ert^iwlve ow, 



and the petiterv of their nionnfaeture wer* at A^h^ 
ville, Amiena, and Rouen. SallaiutrvKue, aidetl aiwl 
encotiraffed hv hl» friend riiaplal, made a miajel** 
tAbli»hniefit of hia maniifactory at Aubuaann. aixl liii 
cjkrfM'tMAnd tAiM*MrU'*> w^re MM>h i1ii>trlbnied ihmuKli- 
nut Kurofie TIh- Savnnnerke manufiu'tureiicarpctinnil 
aereena. and lat>eelry for furniture, aoil oarpeta for im- 
perial iwlacr". 

The (trtirr an<l "ceiiHly to which everyone waa a«iiir- 
inic havinir restore*! ciahunesa to the nation, itKilii* l*- 
leati lo li^e ttt much the better in pro|>oclMm *» tbry 
haid aulTere*! the more. Itutldtnfpt mae from ibrir 
ruina. man«ii<n« wen* reatnretl. and need a for llivbeaa- 
liful and the i*omri>rlable were inanifeated mi all ndn 
Tbia waa st^ctu foik*we<l hy a luxury baacil eeifecollv 
u|M>n aeni'Uallty and vanity. Percier and FiHiUinr. 
two ar«'hltt>ct*> of renown. liHerprete«l with rare lifclf* 
ne*H tiM* fe^biii: itf ibi* republican aocietv. which, lo il» 
new life. wlwlM'd noihinic that recalled t\te oU rectuc^ 

Taking H» an inopiraliuii their »tudie»at the AciJ^^T 
of Kranw and thjiiie and Ihe work of Ihe palnw 
David, ibw arcbilecla found the definitive foniiola n! 
the decorative arta of their time. They dewij:»rd ii"'- 
«Mily the piece* ol furniture caaen>lal to every iiia^ni"''- 
but alao i^ldnnilthV work, vaaea. and table •errx'e m 
a ktyle that waa voniewhat M-rnre. hut with lUiii veattb 
and eleirance of ilworatwm which clumielettjed th« 
tlneai inodela of finn'k and Kofiuiti MitMiuily. TIiu 
waa the ■ Kmpire ~ ctyle. which baa nearly aiaa|)p«rtd 
III our day. ojtd of which not bine reiitam* but a f** 
awkward imila1i<m> made ridtculotia by fuxmt 'iMf 
deration. I^i;rierenx and the Jacob brother* were lii* 
akillfiil artiaana who put into cxeeuliuu the idea* tn 
p1^rcler anil Fontaine with ri?*.iieel to the funiiturean'l 
decoration for line inAnaH>na, and l^paule and Jan- 
vier, clorkmakera without a \t*^r. fnrniahed the luaf 
hie, i»or]ibvry. aiitii^ue bron^' or ormolu cUifka. A* 
thia pe-rioif, the pat>er hantriiiiev and drapcriw aiiJ 
the dHCTiratlvc imlu-lried cimcurnrd hi fomiioff a ocat- 
plete and barmonioiia whole. . 

Aa a ii|>ecimen of Ihe beautiful furnilurtfflf *'**i^5*'r 
under cxMi«iderat ioiL, we illuatrate Iwrewlth tlie bed ol 
Kmpi»mr NapoU-ou I., which fornie<l one of Ih* 
hibita of the Kx|K>ailton of IHlXl, alluded to above 

For the foreff^nt; |virttcnlara and th«t enicravinc *♦ 
are indebted to Kevue InterDatlonahi dea KxpnNl'on*- 
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FINDS MONTSnilfS. 

Odr illtulratiun. t>k«n rrom npuclinvnii aUiginjrij 

torwanlnl to us bjr J. Rjubtriah. Km),, Uaiwbiily, 



hi* 



•l»wi tile (olioce, th> aial* ium (musw Mtkl 



Mlbar with otb»r <t«t«il> of Pinna 

u una ot lb* innt Tarlitbl* ot Mvtlcan piDM, ufi f Im 
UudMMi*' CI>roali)i«. but all tlie v«r«»ilwate probably 
tmdw in this coaotry, uul«a« iu iitirlivriNl nitualloM In 
tb» Mmlb ud wMt. Tbe lre« Kntwu by Ur. KjuihMirb 
to now Aboot W rm bigU, uod a* inaoy feet in ill»' 
UMMr. It bore female oonea for tw> yaws, and laat 
fMr It had Ave or nix Am oonm on iL Hr. Kanblairii 
nbtd aMlMl aaedlingi, bat all bnl noa damped oil ; tbe 
aarrtfar aam looka itmac and faaalthy. 

"TagpMldoin la inyaxp*ri«ne(,''«m Ur. RwfaMgb. 
*«ai» iw W Ii m Ji PTodiHwd «f Umt Uuima flam. I 
Im* M • aaaktaMif «oaw «l P. iMtala, bat M tMrftgt 



aiad. llM««ahoa(twMibrtfaM< 
aaehaboatTt»«tMt M|ta,(nita 
H ailoo by «ar aaiiMil ttatia^ aad 



tiveo tmrnfta MMUiy laoMk Hm twb *nrlMlM «r P. 
ootcmua which are growlnic here mim Terr diatlnat 
Id tba anlor and lomi of Ibc fuliaae. Tlw ranaty villi 
rtjrld, uprigfat, giaaeoiu (uUn^pt haa baan callad P. 
MoBUmmm twa, Th* mrtatgr »Mlt <b«iwiaK,Mlaiia 
af ft bf%M BTM aalar la pnfipa tlw nXtr UDdtar^ 



Both ttatta variatlat bava, with at, boma oonaa, 
■a iiaiaariy aartad la itaapa, bat dilTmot In 



PLANT FOODS-ntBIR ABaORFTION AND 
ASSIMILATION.* 

Aix UviuK parta at plwla aw abaD«laDily iiu|i(ilied 
with watar. wbicb ia always pnaent iu the livinK pro- 
tuplaaiii i and tbacreater iu activity, tbe tarn wat«ry 
iu conpoailion. Tbe eall walla <i( liTini; tiaaaaeanlaln 
Urw* qnantttiaa of water ; Miil in |iaru eompoaad of 
luanyrwila, aa In the Inr^^nr f1<>weriu|f pljuitji. eTentboae 
oella and tlantmi which Imvu iuat tlMrir activity ■•narally 
liara the4r c«lla Mtiiraivd with watar. In ofdloary 
bertnnwiM plaiita tlw aiiinaat «( watar li Dot tar fiwa 
IB per eeui. ot the whole weight, bqt varle* Maxwliat 
iu dilTereut plauta ; and in aqoatlo planta the pereant- 
age i> mush higtier, even exemMtiugM per oeot. U la 
eo abundant in many of the aiiupler forms that, upon 
dryiug, nothing bat an exeeedingly thin and delieale 
aim islait. 

Pratoplaam haa tlia power of imbibbig watar and 
thareby ioerwising its fliiMity. B*an after It haa im* 
Ub«d all the water which It ean retain, It agaMnaea 
the pracMa and as|iaral«s tba sarptiu into drops hi to 
iatariur iu tbe SB atllwl saaaahs. Now, ao •naalaa- 
I of the eell dt ttptSIf ffwrhig tissue abows that 
the protoplasm is aUMh MaM Water* than thai of a 
thane lybi^ dotuiant, as Id thaoaae of wi-ili : aii<l one 
af tbe flist aJgna of aetirlqr that we see iu i> ciur »r tbin 
sort ia in tbe imbibiog of malar. The avidicjr uf pnt- 
tealawa for arattr plan aa iaiporlant inrt in the eauB> 
anrot tha Haiit. it aU tSa aiT -^""^ — — ' 




nilOS MOVTJHtUlfA, SHowiN<i Malk a.NO PBllALB FLOWBBS, 

VOI.I.F.X (iRAINS, KTC. 



I.I.-. 



Ihf culf*r -lUiJ f:;rm of lite valff*. tf>' (w«> >»riiriliitl larirt'tt 

plants TiTM ;il...;if 1 :i f ".iiij'- < 1 i'tn-'i - ii mi-. Tiiilt 
Whicll I hn.l fi .11. I.ii-.T-..ii ii:.l-r 1 n.ui:.- I> ....:'iir|.ii 
ia P. M...Illf(. s . .11. .1 II:.' l.^.l.t -- Ilia;.- 

Ibonu! eruwi>' i- ii'. - i.: .:.! .1-" .r.- ..1. ih. 
whicll I ttrocurt-l In. . 1 1 .' ' i.- 
"I hail ■ever.il -.<■■ ...v 

al»«Mit thi.i ^ HI if! * u' .1 I '''.n. 
at hU r»fii«il I.. I...| .'v>- th ii I l.ii.l 
a cultloit of I*. M'liil'-xiiiii > I'll.. 
Raid It was huI><M^il>lf. IHiu 1 
Ibis, atui I rearotl it frt>iti ii >>>i 
sprung fri^'Ki u liroki-ti tmitirh. 

■1 tiorli ( tlu- i.Ul vri.,,! 

and wilt] H iH'.l Rln*^ 



M. 

■I.. I.. I.. 1)1 

ri^r,.|irli.L- 

. u l.ntu- |.;iiiit. II.. 
>li>l in (iniiiir 

■Ai: L'ri>wtii wtitcii hiul 
iiti i tiy c'utliiii.' nlT ii 
It wnst iflaiite^l in 'U- 
I. till' Mill bein^ k.-:..I 



aooetantiy uuiiat. so that tiM bell glana was eoiw>tatitl)' 
AIM wiw awht rainr, and waa aatar laaioaad for 
ttantar fovr ataathi," 



Utaelodlof wsrahips <in Msrrh .11 rhpre wrm Mt7 rmt- 
sebof l.aKi.Tr> i:rn*> tonn ututfr cx»n*trnrtlrin In the 
UnilcHl KliiL'.;..... I 'I flie same iluie lant yi*Ar. aA*<N>^l- 

lOg to (be r«-l.irli.< ..f Duyirn Keiltstfr tif 81li|>|iink'. 

tbare wen W« veeseis of 1,181,111 tuna bulklini;. Unr- 
Iijjrth a ^l|j* thiosjseiii liso l jMs^y wmala of 



prnIo|>li\iiiu !\Te krtil liir;.'!.!. .mi I. I.v r\,r tension Ihalls 

(•rfiiti-.]. till' -I'.ft I'lirlK .if l:ii' |'!iti.'. art- iniiijtr ritttil. It 
pliiv^ n... utn:i4i'.-r.ii;t i-.-ir:, .livi. jiith.' kii*ptriif up of 
fill- .ii[i|.ly n( rii;..ivt lire in lii in_: '.i.hih^. wliu-'ti wniilil 
lit* .*iL»ti ; liv . v.i[,..r.ali'.u n.^. fi:.r i-tiini|i..-, in tt.f i-jvmi 
uf ;1. . w.- 1 - I. !-.. I.iivt' ti. -,'11 iMir tt I- will :.. .1 1:ilit III A 
t il... Tl... ..v.H|../in.in villi. -li tiik... rri.|..i th.. 

I.-.V.-. uii.l Ul" |...l ti..nK ,,' -Ii.. pli.nr wl„.f.. it li.,.| l».en 
I. nil— . I i.i'rii-ii.iiH llt..-n t.i u ilt wry rn|n.lly. Tii - will- 
iiiL' iiiHv ipiii'klv in. ■•lif*-k.~l liy pu'.rriL' El.i* p'liiit into 
<•.>.] wHliT. wiM-n til.- ll'jw ...f wattT I|jr(mi;ii lljt* plant 
in »tlirli-.l a;.Miit. Wr- !«f*^ I'l ivni pli'f, li..»*i'Vrr, of casi-M 
wlii-r.- Iln-pl.int h.xH ..i v.-rv tiuck jn.-iui.Tiini* or ii-ivpr 
it.L" , IL*. f..r fti\!i.[.li'. ni..inv phini. ^'ri.winfr in .Irv iti->il. 
1 h.iv. Ill niin.l ]*Ani.-'ii!iirlv ..ur |. .iii!ii..n t rii-klv pfsr. 
M lit.-ii ...-. ur* ulmtiilftndy inroiicli I'.-rtnii, |Hirliim« of 
.]..r.My, * li.-rt* t* iN.r'tl.in will live for months ftft#»r 
hav iii,; i."<ii i.tiik.'ii iiuu> from clia oriKinal plant. In 
fiii'i, I li.-i.l i\ Kpccinii-n In pmeeiaof drying (rou May 
uiiii] iiri.iiirT. the i<iantsunii«*Dlacfmtn aad arow- 

inK. IiKiiii' invliinri' wtalsh I lasall tM pUM dafMBped 
qtiitt' II liiri^i" br.iiirii. 

Tho wall <if tin. ci.:! i> ■uppaaad WOt lobe, pro p^rlr 
Hltejiklnff. u iu> uibriinn whieb SSpaiatSS the water of 
one ««li froui that of an aiijaeant ooa, bot ra thar a per 



visas ataaimi, aoia tm aail of saHd Mitkiaa whieb ass 
not In eontaei, and between wMali the water flowa 
frasiy. In liring tiaaue the water la ennilnu<Ht> tram 
eell to cell and eonstantly tetida to be In r<iulli>irtain. 
la IbaalBipltraQaatloplaiits the water ol tbe atlls and 
thilr walls Is aoailBaoai witb that ta wMdi OHf gHm. 
Uhawlta the watsr to tbotlasass of tha roao or ethtr 
ahtorhsBt otiitna of tha higher aqaaiie plaaii Is aeu- 
tlniMua with that which surrouada tlieai t aMl atrsn ia 
Cfdlnary tanrsalrial ptauiu there ia a perfeel coMlaalty 
of tlie watar In tha rant liaanea with the inoiaUirs of 
tba soil in which they are grotrini;. 

Here it might not be out of plaee to speak of tbe 
roots Iheiuselrss and their abundant divisions ami root- 
lets, roverni with nniiiemua small hairs, whirh play 
au«b ail important part In tbe abourblng of water iron 
tbe aoll iorroaitdliig tlMBi. Tbe water in the tHsae of 
every plant toads coailaally to beeome iu equlllbrlaai, 
and Ihia state would soon ba nachcd were it not for 
some diaturblug ransaa wlileb ass afanost as euostaalljf 
in aetfon. In any call aa aqnilihrtam nay eaon bo 
Maebed between the two forees ivsidinff reapaetlvalylB 
Ibc cell wall and In the pmtopbKin. This sqniHbnan 
oaos attained, allinoiloii in ih.. wntfr must roam, aad 
itiniiat retuniii At r*•^t utitil <ti*>iitrtKMl l<y some other 
foreeor force. Tli.« ror,iliti.iii— <.r itni- Approiliiintliifr 
it closely— 19 ri'jiptit'tl Li> iiiiiii) ^^f tlit. perennial pl»iitn 
..r p.-rittil of rc-.t. Duriufrtlie irnia'- 

I -. li.e cquilibriutu of water is coii- 

II i.c or iporr wayii ; flrsl. by the 
illill. lllr eel.. ; SiV.olui. by the ]ll>bi. 

iitiipUoin 111 tliewilll>4 of newly 
till. evn|.<iriilli.n of A irt.rlion of 



during tbe wiiiii- 
inC stages of pl.i:. 
iloally diatnrl. . 
ebrmwa) peo<-e.>. v. 

bitlon IKiwer i.f III. 
rormed celU i iliii.l. 



the WHIer. Till' . 
elii.l.'. llr.l. elie I, 
mil . li> .Iri'iien iii 
IjRikell lip \ftl\i 



Ill-Ill. chI pri«-.'t..f>. wilJiln li.e e.-II in. 
■rual ti-e of v.«I#'r t>y l.tvukilii.' It up 
tj i.i\^-i-iv Kver> liiojeetile wlii<-Ii in 
I* a viuaiirv wlm-li. Kr-.iier or iitler. 



must be re]'lac«*<]. ^^<^'on^l the t^un^^^.rln.■\li■I.n 'if -iiti- 
Ntajt4*('K whu'b are ni-iire Miliiliii- tli.iii tlii...- [r- in tIii. Ii 
they are fonmtl . and the liiiid. the iran>foriiiAUi..n i.f 
the solsstanct's which are less Mihil.te thsit thi.«*e from 
whIrh they are fonn«l, These proeeftw* t«k» place in 
all plant'— HTeii In the •Iniplem In pUnti. i'<.inpo..-<i 
of tWueh. w l;ei.i-ver Ilea- eell» are foriiiirii: or tlevel..|.. 
lor. the i.e-A pri.n.|.lii.-iii and cell wall- reipiir*. run 
aiderabu- Hiiiii-'iiie- ..f uuter 1o Balisfy their luoieeiiUr 
conlrart i. .;i Thin M.jpplv . i\[ways luaile iti |iArt or fii- 
tirely at Iln- e^p.-I.^..• .».l;ii' i-iil eells. This i-» invaria- 
bly the r.o-.- -.Tilh tin- 1 i-rrt-ni r .ill jilailtj'. nnii al.<> with 
till- ri-.jii.i:n' pl.iriti., i-irt [.t in llii- ritto of tlit-ir externa] 

r*-lU, whrr. , a. I M.-.ti-.l U-fi.re, l]i,-re i. u i ht«iil flow 

of wiitn-l ti.-tw,-.'ii th». i*..nl,^mi. Hinl oiiUiiU', 111 tbe 
aerial partu of plaliti* i'VM|M.i),ti<.ii of water from Ihi' 
siirfsret. Im a far tiKire |M.w>rrijl .liHittrbiiiiT eau..< than 
either of llie two |)re*-eiliiic. \S'lietiever a cell Is ex- 
posed to dry air lit the .irilinary teuitir-mtiirr. a portion 
of its water pii«M*« off by evnporatH^n. This tltimedi- 
ately disturbs the water ibrotiKiumt Ibe remainder of 
the titsne : atiil the more rapid or longer eontinuetl the 
evaporation, tbe i^reater the dlsturhalire. Kva|M>ra- 
tinn from llvinn o-lls or tls*iies is dependent upon ii 
nnniber of rnUM>(i. M>iiie of which are entirely riternal, 
while olheni are roiinecied with tbe structure of the 
pUiiit Itself. Aiiioiii; the furiiier the most iiuixirtaiit Is 
the <n i..h;i<.n of the air as to the titlH>iltit uf moisture It 
coiitHliis. ill an air saturated witii muisture ih> eva|iu- 
ration lakes place; but when the amount of motslura 
{alia bdow the poiot ot ovapomliOB. 11 Hw other eoeidi- 
tJons are favorable, »*a|»fwtian win Ihoa lake place. 
The trmperalure of tbe air, aa a eonaaapaoce (thai of 
tb* pbuil alao;. Iiaa some efr*et upon tne rapidily at 
evaporation. It appears that there la ao inciKoac Id 
the aaMWBt ot water given off as tbe leaiperaMrs riasa. 
This awy bo daa, bowimr. to the fact that at'soeh an 
iBarsascat IhctMaiiCMtarsof the ah- than it neacralljr 

- • . anUiy of amWure. 

aaarHahl upon evaporation iaalan 
. hM aww can be no doabt that 
^ J water hi the ll^t than in 
II anqr bo qasMlsaod wbelbar this Is not 
■alalrdaa to tha tatf iais •( beat ordnraa 
MMWMW aaHoiianiMlial tha la 
loalttaaaial^iiti flfttar ' 

ror laM wslsfannc tot 

r of the underlying linnes. This Is mainly a» 
"ihad by the thick outer vail of the rpidrmal 
III oiany easca, ssiM-iAlly in tbe ease of plants 
grawlng in dry regiona (an eismpis of which I have 
already refaned to in «mr comiimn prickly pear), they 
have an vpiilermla consisting of several layers of evils 
whish offers more or less rvststain'e to eva|iuratl«ii by 
being theuiselvea flilnl with utolut «lr only. Tlie 
Unmla of Ibe green aud sucruleni parts of tlw higher 
planta control, to a great eiteui. tlie auiouol aad 
tapldltjr of Itislr Mhalatlun. lu tbe leaves, for at. 
aaipiSk whers, on asaoout of the toaphened aarfocs, 
Ibeia ean be imt Ultle ovaporation t broach the apidar- 
DiSi H ia ilepcndant mgoB Ibc namU<r, slie and condi- 
tion of the stomata. These are placed over the Inter. 
cellalar spares of the plant, u-liieh are fliled with nioiat 
air uiiil Riw-ei.. whieii. when the htoiiiuta Open, expand 
or ei.ntr«i*i u-irh .-very t-li«nife of ieni|ieraf lire or atiiioe- 

pl-erj.i- pre-. .ire itl.il tliu» Jierililt Ilie e.trrtlH' of r->iii-ider- 
hIjI.- nlii'.;ltit. of water. iV'hen. on llie i-llter I itleh [he 
.li.iii.\tii ivTe clit.<*i3. the escape of illlle or iii. ini.i.tiire 
in prob.iljie. The <ijK-riiiii.' and chintni; of the ntutiiiita 
np[i,-.»r lo tlei»eiid njxiu the uni-..uiil ..! lii;ht . and 
t hev 1-I.In.e ivlni- .St i-ii-lli plel i-l V It. liiirklu-K. Til.- .'ill ml I lit 
. :i[ |..'iir- I. . iiW.-i-- .. 1^- . 
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When Ih- -iii.l--nii 
petierail> (-l-.-e.l i iii 
The ci.ii.lilnni. c 
iniiiiv iiikI varum, 
singlv, twoorini.r.' 
witli viirylnff lnt,-ii..lty : w 
of eviip, iriitiiin lakliiL' plii 
A coltipl.'X Ainl diftl.-ii.r .1 .. 
Iioeii K«itl that wilt.il, li 
lUUsC Ih* a oiliniilernl'Ie am 
to su|>ply the I'lnn l.y ev.ij. 
tllilst lie a luovemeiit ..f wi 
and braiiflies tn ti-.e 1^-iir.. 
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Thi-v ll«-ve 
.if I hem iii,niiilv 
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■laiala are 



1 to Ite 

. Iv. net 
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. the pr<.hf»-lii ..f ih.- iilii. II 
I'.' .-St .in> [ ..r:. -iiiiii I. no- 
il i-l.-.-.f ff.-i.i «li.«t i 
- p ■l>r...l.il.-,r l-li.iil. 111. 
.1 III', .'f wafer in -.nne pa 
i-n\!i.in. Tbun in tr....» 111. 
it.-r llmKljrIi the rt.<it*. .lei 
t, . Mit.plv the lo*- in tlo 



tiilt.'r. Th:« cm Im. eii*llv .l.i.nn liv the 
ienfy .li....t ur thotilii.- «ii. ii .-v,i|., iriit ii in i 
u i-ii':. rt 1 .III.. I lie l.-five. ss it h. r III. .1 I..-' ■ .ili.- 
rh.' i--if ti,i-r„,n ,.f II,,, .|,,.r 1,., |>l i.-ii ii 
th.- .iiller .-a-- Ule vsaler u.U r.j ..I > |..i-- int.. th 
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aud llM leaves will rvlaiu liteir uoriuai condiiiuii. W« 



BCIfilttlPIG AMERICAN SUPPLEMENT, Na 



OAO Mtfllly aer how nipiiilv tha moiiitun!— (he wati-r— 
wtll b« Aii'^>rbf<l into a plant of any KirL by takiutc ft 
wblte Q«i4«*r. riir ciAii:[>lf\ and puttiiitr thr ttrfiii of i( 
ioco w>ui>- L'>ii(.>r<Ni solution. HBrernl yrttrn nsr^* >uu 
will pruUabJy rtvuii tkint * nainbar ol rlw Huriiit* in 
Uw city li<f re tvili) ffTi><>n InimRtMMM. Ttiia»|0f oMtrw, 
WM Doi the untiinil rnUir ol tlw flow, twt w ob- 
ATtiAciallv by plarloir tlia aunatlooa (vhil* 
I wm ntwAyv Mtoctedi In a aolatlOD of mIUwp 
j g rMH i moA the rapid drawloff up of thto (tmb Into •■r> 
MID porttout of tb» flower gave It thin |>eculiar ffUMD 
flolono|t Some «f the veiiui ware very periuaueutly w> 
BMrked. Tliie 1 have abo aeeu uwd ua prodocfcaff fed 



J for •xamnle, niniply by pUeiuit tbe elam 
orUia«dla lo mi ink. whnn tlw Ink is qalakly ab- 
■Oflwil ihlODffh tJie Umim aiul inaluw the spaitlie--ftta* 
vblta pofftloii of tiM iiaUa ttlV'-a twautllal raea ookv. 
Th« vflMr hi Uw ptoBt Imfli la eolation teveial «ub- 



•tflBM*; 10 IbflK It li Mt mter alone, but really a 
altbanhHiniwe lo toluuob 



ttoai Iba Md or water ; while oMitffe are ffaim. aa lb* 

air end eurbon dloxbte, talcen up In the water by Ifae 
roota. or abeorbed by Um Maw and then enCerlnfc Into 
the mention (n th* wat«r, The raoet tmportant ele- 
mpfitH wh»4*b Are u>u"l in the nutrttmn or pUfita-HW 
l» »>tti»«r wiir»t««. ent«r InU) thf-ir fo«_nI— are ear- 
boik, liydruif**!!, oxvkvu. |jitrrjt;*^ii, Bulphur. imii aad 
pdaMlum. Tht^w oil iippfAr to Iw ntn'etiiKan,- to tbe 
lif« and |;mwih of tho* pliant, anil if auv <^r tbeni are 
wantiutir Ett (be wat**r. -tuil ur utr frtrm wfiirb tin* plant 
derirea )1» iiuur»iiiut;cit, dfiitli frtxn ktnrratinii wilt 
eoou folio*-. Thrm art* other AjpnumtH. oiio »>r mnm 
of whicb arc iiM?d hy planu ; but ax iifi» inav b#* pro- 
loii^oil witUoiit chpui. tlwty iiiAT Iw ri>4{nrdpd A# of 
xt^Midary lm|M>rtHnM^ In thifc lUt may l>e ineluilr^l 
lilXMphuruH, cAlrtntn. *<»tllnnt-. lijauiie^^uiiu. chlor.ne 
Hud Hlllnaii, WitIi rlit-w h:.-!.- cicfiitl'iu of uiy^efL, the 
vleibeiitJtl c«m?-l fM.-ijT^ JII-: liiiiiH-'l Jo uol euivr into 
tbc* fi-K.i<] 4^ pImiiH iu ^n uiu'i:'tiib[iii*<l Rtnit* ^ on tht* 
*'t(nlrrir\, Hh'\ ^ri* alwm^ nt^iirb»-sl in the r-'fj'liiL 'i. 
of 4«i>ui|(oi][i U ikn water, L'Mrb<Mi dit<xi<ti' nntl 



rail''*, •lU'.-'jttt':', earl)nni\tfM. (ilin 
rhliiri<le« uf aiuiimnni, |t<>tj^L->h, 
iii.ijri<!>iu. In atltliii 'fL tn :li.->. 
tiiMipniiiidfi ar« atjvirhi.l .ri 

V*'i;elrtbl>-' M^iil'-'f, ^imwii ;v 

llllJ*Ht rtlll.l. ■it.-, ft, III.' Ili 

in tin- ■■[i-<' ivjur^l 



,.[|.: 



jifiri ii' 
..'H fr 



■ui Ir 



tak.'u 
(ri.i:. 1 
tb.- 
o( iii-.n 

t - 

•i>btl.. 



f>i..-.l t-. nil 



tf^rr.-rii 
Itv ,i.l^<^ 



pliintd, ttu-»^' riiiiiimi]n(3« ar(* 
piftiit '--uly bv II |ir(--fK< i.f .lifTu^jnn 
- Mirr'-uii'lirn; Wiitrr , in trrrc'.rriiii plftht'^. 

•Miis I'Miiii^-i.iii Iw. a.* i-Arbi-ii ilniiiiif t jit-lii .h.^(.' 
'inn, - u- . »r»' ;ii>>.<irt»^j— AC Jt^i Hi t»«ri;--b) tt.f 
hrvt'iiv ffiiiii HurronndfiiK air; while tht* 
-of til.-' ;mm1 • tber eoiu|Mjiind« In the wmUt 
-ni In I I Tli'ir vi.\y ititu tlie plant by di(TiL*iriri 
[i ittir budy, ibntfooil material it* iht 
t■'.^T\■< and in lh« piumi n( th<i l*ri;»-r 



rh.- 



iliron^^h the »ti>iUK aiid !«'■ 
I'. iri->:-iat tenilApi'V t.iWiin] un 
.1 'l.-Ir;i.ii'i.,ii ' 1 1 n i 't,. .1 il t |ip pljint of 1 1 .-. . ij 
ti Mi*, wi'.wh «»t»^r u ; »iid it ther* were no diaCiirbiuK 
I'lti^uiKMiS or oth«r aetlou t&Kliiic iiUre, tincli a v^jnMi 
ii-iii w<iu|J in iiii^i pLantA li^ ^*hhi rearbed. tiuubt- 
iho raptil tlifTti-mn of MmJ ntuterial*) tbrouKhoiit 
tbe c«rr«Mtrlal pUiiiC l» aidetl b^ the eva|x>ration of 
Water frrKii the leuteti. tbuK cautin^; a Mtrouf; forward 
movefiieut of tbe Iwater, which ountainii the Vftru»tui 
M»lulionN of pKJil niHlter. Moreorer, thnre can kM» no 
doubc tliat the movement of water m term*trtaJ plaote 
eauMxl by *vriivuig and hirndinfc of the branHiwi 
and Ktem* factbtateM and tuint^inK tbe difTii»ti>» of fo<^>fl 
Biaterlala. In ntajiy plantA the bx^l iiiatt'riM.lB whU'h 
am tak^n into tht> tKxIy arv of ttnch a nature that they 
en<i Ih? diir^rtly nt»ed by tbe proUiplaAiu. Thus in the 
eapropbyteti the buIuOoii* uf ur^^auic coni|ioundii de- 
Hvrd frutu lha decay uf tbe aniioat and refcr-titblr 
tbrnimara iubibtHl by tbe protopbuin and umhI by :t 
an food ; and in para«iteii Iba pfvtoplaiim ami jiiinc <>i 
Jivinf tiaHM» am uM<d in a slndlar way. It to also 
pffotwble that in m^u^p of tbe lowcet forma, aa^ for lit- 
etancKt. m the NbaiM iiKuddf and ia tbe baoterlik tbe 
protoptafrin ii mitiable of nakliif. to a Uuliad aitent, 
adirtH-t iipte of eoioe Of th* loomiiia MbitiaoBi ab- 
■orbed by tbeiu. i^or lb* ■MM juul bowwver, tbe 
partMolar fiaed malariali taken In oy plantar oa inch, 
•Unal bo mad by tbe protoplaam in Mther ita v««if>ta- 
tlvaormpeodnetiw activity in tbotr antbeity. Tbua, 
■eltber watar nor earbon dioxida in directly need m 
food by tbe nrot^taitm of on:llnarv grmu |.>(Ant» ; bol 
laall «iMi(n*y embody certalit elie«Dlcal ebaogea ba- 
foM MmT m reodered ol uae to tbe ptant. 

VMM MMaratory ebaagee wbloh balM ttaa ernda 
Hood tuaimiM for protoplaamfe food are known ander 
tlWMBaiWl oama of aaviiailatioia. It la InipoeelbUi to 

Sen ttM onnpluto etateoieot ol all tl»e pro c eea e w of aa- 
■Ikiitlpn: bwt w« know tbat In cbloropbyl-beartntc 
pordoM of pliott oarbOB dtoclde aad water are decotu- 
pond t mod ftiNDtbAlroonpoMot elewente tbe carbo- 
bydiMMaioat ooee formed. TliU ibwompotiltiuti. ur 
anbMmient eombfuatloti. tnkwt pUtm only in the ^ra- 
OOl—or IBaoii'n of the ebluropb^l in Hunbght. TboM! 
pnrtafllthe arilina.ry plautu which ore entirely denti- 
t«te of obtornphyl are entirely wanting in the itower of 
ojisnniCatinn ; ntui. likcwimi, thn chlnrophyl-bAarlntc 
[Hirtinnif ar<* ni*abl« to aAAlmiUte (n tl>e darlKne«» 



iL'li 'In- 

-111- f . 



lb.- .■!>!■: 
in thi-.' 
of ,-|,l-.r. 
tilt' »li<- 
[tlare: 



(] in ;ti 



vir:i'ijM l.-.tl »-h,Hinrfi take 

if -liiriOi, I'll-., "ip^'-if nijii oUier n-- 
mIi i:t:ainct'-t p!m*e uii]v jti 

)i[iii4'-< jitiij iMtrtA at plantH. an<] 
III whioh are dnttituti^ 



;il'.^ 



:il rh;, 



Utos-e ol :i-'MU 
pi led. 

Tb.* nut-in. 

to (bnt 'if I!;i. 

n.iv'.ri-,!- ,t,>. 



.itL I 



i'hl'ir*-'pbyl beartne onrr* in 
• T i'IU';i.'u-Jil 4'hAlii:.>». lukt- 

|,r, -I'-H i.^iij.il'i.ii l\\h 
• rii;|jt'*iun(l -III' ■! ti'T, 'riilh«^!e 
itI.t Iu Ii- -li-i'.ii t; lislKMl frniii 
the term luetastiiM^ h.iH i^vn up 



■:i '-f |MrfLM!?«* and wipmnlivtt'v i* t.iin:lAr 
-hib/'VM h'.id*, *'tr 'I ti*-»H' .ij^miiil'it.-.i 
.Ir.t^ii rr^MM ^..ni.' nrti-i < ■( ^,mi i-ir. mihI 
i.'Tf iirjil-riT'v th:- f..-.:.iiiil r:itTjit:-;d ■( 1 1^ •*iiut.- 

ctLiMrK tbi* pbanift.' 15 uuiy pmL'th ul ri iii" p,*-^ t.H:Kitfii<*ii- 
iua iht* a>:»imilaMon of tbir-ie vi r p .u^ pr >.lu"-t». In 
p!*rai»Uei tli*tp*t I* onir a lurtiJil rliau^,-' ' litis cori ; lie 
•auee, ia tbecaee ol tbe udatletoit. fur exjuuptet tbey 



have A er^t\ |M»rlt«>n whl^^bw^ntain* chk«r«phyl, unJ by 
It, It IH einilkl*'^! Ill r-reAt*? i-^Ttain cbi'mLcal aettiHiii 
wbk'h lAke ptwe thronich the aid «^f thn ebloropbyl, 
aiii] iu adduiuii e&tracto thu iiilufrAl lalu and other 
■ubvtJUMwit from tbe bo»t plant on whli^h it IIvm. Many 
ol tbe eulLivaMflplUMaeweirruw tbetu are practii^ally 
eaproidiytee, dermOf a portion uf their nourt^ltuient 
tbe drnmyinir orgaoie matter in tbe not). Tbe eo- 



i rAnitvoroun planta. an, for eiainple, tbe 

isr-traii. tne httte unndew, the pit^bar- planta 

raoeota UaHinct4Mibk) and tbeNepenthenof tbetraplea, 
alao tbe bladder-worta <whkib are anuatic plantat, are 
really parlUliy Mimpbytie. oblalnlni? a ci>fuiderabto 
portKm ul thrir food materiala from decayiuic anmiaJ 
" too whidi the planta feed. It will U? eeeo froiD 
baaalrauly been tbat in cblorophyl^bearingr 
I tba vartooH cbamicml change take place bjr ae> 
1: and in the non*cblorophyl baarinc planu 



iMOb aa In the \ant9 e&au of fanffi and other lower 
toiiw eioiM*iy allied) tbat tbo ahabflo tokv piloM br 
tbii otiier ciieuiMal mmmi^-mImImIil 

l>urinK ilicwf |iiiia—M earboQ dloKlda bi ffHilr talM 
hi by the planL aa furintnK an important eointltacnt 
of ita food : and OTyffcn i« fri>«t|y g\vva off. We eee 
tbat ehlorophyl i« the gn^t Aflvnrr by which th*ae 
obeiokal cbanifM can taKe place IHie exact rtinctlon 
of oblorojihyl In to apply tbe anion of the "XUi'h ray« m 
tbe proilaetiuu oS varlou« forum ul cartiu- hydrate* 
whien are not atareb, bat wblcb are eloaely related to 
iu One of the funatloaa of tlie livlni? oncaoiam i» to 
take in inatrrfali different from itself and ehansr*^ them 
in ebeiuinnl ooiniMMitlfin aiul ftrrfert tkteiii for it» iw, 
Si>me rptpiin* ttuit the luaterial l>r eouiplet in form, 
while othrnt ani able to ninke lue of thi>iR In a simple 
hti^Tp, AnmtaU anr) rhlnrophyl bi>Ar>nK plants are ili^ 
iH'ci. lent fur their vitality on the energy MipnUed tiv 
ibf oxlilatHHi of the complex T-nxl materlaU wlii<-'[i 
tbey take In'^* fhi~ir t.KMUe- : X>tit <-ti .(.ii ; :-b»-Ar; 
plantM arenbtf bi iJm nUiiitiu'Ual wnrk. 'r;i<'> i-iin Uiiik*.- 
u«e mC the eti-TCv 1 if t bi- ■<i4i;*'< ruv ^ in c. iri-.' rur I ; re w- iik 
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rb- I 

..liv, a 
.-r oru-^i 

-UlNll .•\ 

Hi-i; 

i)k' plaulK, p. 



. Il 



iTi'UIl 



r ihri- I'l iri-.* nil 1 . f n irii 

1 cf I |ji' Ii iiti.t ;iir, cr'iiiiKi 
fii rwiir\l m liM'il |*arEiJ»lJy by ttu-ui^t'lvc**. par- 
.[y hy rli> •i'Imt plant)* ami AnlriiHti, In CArrylnir on 
vif •*! E r-H t -HKfl Ainl wi bniblin^ U|> tUt* urtcunie tl*- 
\ by iliiK means tlw* plabt h able to draw— aimI 
in I V — II |>tfr|ieliliil ■tlppK of pi.wi-r fntm the ?iun ; 
1 w-fb'Tit It. it ir. diOit'iil' !m ron.-r-jv*. how life l!»ave 
i^tibly iu K^me of the Jowe*t fiirrn-i cnuKl eiM on the 
earth. 

We have now nfcn how mip*.rtAnI a [r.trt waf.T [iliiyn 
(n fwdinij fiUnt* ii* tr m, the iiuist iKtwerfitii of all w»|v- 
.11'-. uM ! if 1- iitiiy b> 11 thjit niliifrai *iit>"rHiu>^ are 

.b-wi .I\ mi l t h'l- tr^i^'-liiiireil )i«> tlie fotwl uf the plni»tN 
am]. tbn'-ii:li Mi*'iii. to nnliuaK- rnUoubtedly, the 
r:r«1 hff '111 till* earth waa plant life; because, a* we 
kiir''.v, Ul 1h-' jitLtiiial kiniTilom thtre t« fiurh an aiuouiit 
■ if i-'ATi-iTii'" .i-'i'l ;;iu eibril*^! And sriv4*n off tliat if there 
w.Ti- iii'f >.i>rii.'tlii:ii,' iiriicrArt lhi», in a *hnrt time 
t ihTr w^Hil .'. h. :i .if I', III II i }iiTi* the pinnf ulepn |n tn tak* 
itp I in* carbon di«>t)iV anu tbmii«b lbt> aid of th*' riilor- 
opbyl iKit|lt*« to trAii^fiirtn ir into varloiiit TimkI niaterlAln 
for tilt' plant, ami by ibf exlmliit j^n of o\yp~ii iwlucli 
i^ HO imtM>rtatiT tr> tite llfeof atiitnaUi tuak^« the life of 
the aiiitiial nb!>okite|y dt'iietideut on the plant. Tor 
exnmple. while In tbe caie <if the eanitvoroua anmial it 
lives on lIcHb ; yet tht* animaL< )on wbiidi tbey live are 
invArtably animaJx which arc hcrbivoroas in thi-ir 
habit ; aimI wc know h(»w. in otir own ejwen, in the cam* 
of the hiiniAti rAce, how Abviliitdy cKM-ntial V4)|];etab|e 
nHitt«'r in in order that the Ixnty may t>e kefH h«>althy. 
I might rt'fer hertf to one imtiitanc**— one of tbecon- 
«tit»enr» of pkaat food whlrb w a mo^t important one, 
ami which fonuOIMOfUie prlnei|Mtl •-on^titueutn of the 
air whicb we brtatbO—DitniKHii. I'lautA iu tlwrnwlireii 
have liule or no poerer to take tbe uitroican from tbe 
air. Tbey are abaoltttely dcnandcnl oa tbo oaith In 
which tbe plant ia {^wjug tor tbelr enpply of thla ; 
and it in for thii misun tbat it in nooceaary. In order to 
prikhimt satisfartory crn[Hi, tbttt the wtHl iiltouM. at e«'r- 
tjun p«'riodii. be luiavtly uianurm), in oritur that the*^ 
nltratea which tbe planta abenrh m» fr<H*ly trcim tbt* ^jil 
•hould be refilaeed We have, however, one croup of 

Klaota wbleb baa tbie power of extrartinir the niiro^vn 
out tbe air tbimigb uie aid oC aootber plant which ia 
paraaitle ttpon It. Itt afl of tbo pibnta. or the majority 
of tbe planle, taetottsfaig lo tba LrwuminoaB. or tbe 
clorer oud pao Iboil^, wo have on their 



rootlate <tbo 



bai^Hko roota wblcb are crowlnc mpidty) «mII i 

wbloh are devekiped tbroogh the etfeoey of a baoto- 
Hnm, Vbto boatefftauibttacbo tbo roots of tbo ploBt. 
indthnmCta tts oobIob tbo phutt otMilo lam qr - 

MBailboflMT ItlilDrthliPMiMtktMMiaBrp.^^ 

of thli parthmlaff o ad at betably the oowpea aad tbe 

crfaaaoo eloeor— are grown ao eiteoaivvly at tbo pme* 

eot time : aa tbey are firand to be aach eieellent ma- 

n»r4^ It had bnen known for a lon^ tiisbe that tl»e 

f»lant« of tbia narttcnbtf fP^P *ere ot iwrtleuUr ralue 
D tbIa waj; out It waa not umwd eiartly what was 
tbe oonaloB of tt. Biperineiitatloo lo tienuaoy and 
recently In our own eoontry hM proved what the 
occasion la; lu I have previooaly atated. being a small 
bacillus, which is inrositic o» Ibe roota of theM! plant* 
and which <ieniii»onM the plant to store Xtay^ quantities 
of nitrogen : and at the prnM^it time, farmers planting 
t))l» crimson clover have come to tlrlU In, with th^ fieed. 
poll in which the clover had prevlnHMly ^rt>wn ; thU 
■Ml! riKiiiotih rli" KHrii:n-. In furr, I tiMr|)>..1 p-(MMiily 
ii. tJic rHliil-:>.'ii.- I.f i.r ..iir -.-'UMiiiHii lluil •.b-v ail 



vi-rti-m thai till'' vrnr Uu-v 
to tln'ir '"iiftotiicr* '.biH -'111 H 
th.' fvriMiiH't-i, of w Iiaivv.T 
It Moii li b.' u-*.'.! woiiM b.- 

Or.l- I flAV"' III Ti' n ■.|tf.-|llirli 

Mlni^h I ijiik' up Ml >jiKt 
ijiH«n w bii.'li will t in 

Biuall orifAijH t't wl irb I hri 
lb)* M-'AKHt ''f 'll" \»-itr tilt* 

rapijly ; but ajs ibr pl.int -^i, 



tiiihl b.- ,iblr tu furnisl 
IU-, iiliitt ii. in <^riJer tha 



'if ir 



tit be on whieb 
1 1 more vtifor 

lliu:. r...| .-li.VMl- 
■inx Trit- .Hll.T- 
I r>. .t;.'r. III.*-.' 
* If vv.r— ul 



Ibi" 
n-nt ' 

ini'h 



orifans will fcHM-om.- . 
in fart, in .^fyii' itjj; 
little tnb<-r.-l.^ <.|. tb. 
■r ii.c.iri' 111 ■ii.i:i-.iif4'r kY 
Kv.-o it th. [.l;Uit ^1 

■ 1:1 i\[ nM.tl.-i- .;|iM 

■ l; tii-:;rt* f Imti ;\ ft* 
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iltinl Kor ijTi 1 1* til;; T'TV 
"f" t'l irrow mor<^ rapuilv, 
I'.c lurisi' and vent-, apiia- 
tv. r-i I have ott^-n ^een 
.-■tn fnl!y an cjp^ht!* erf an 
*■ ri^' liuiv -vi Tv I iri-f rill 'i 

llil ti.-iV.i but "^lif '.f • i.o 

^|M.--'il uot pft.'tk^biv i-i,- 
]-■- 1 r ben the¥e Miiall In 



THE BXTBRIflirATIOH OF THK MOtQUIN: 

By Hknkt C. Wkrkb. 

1'%.N thv tunH)Utti> bi< ellcTtlllliaU*il of njl Itllfft 

l^mmDnl w to diiniu i»h Ltt t^vil rfTect. r 

Tbh l>M iiit>>ri-9tiii|; qiiFsiion. ami tlto men- n*i» 
uientof H dtarlwo tli« (arc tluit ii i>thi> oli] >tar; of 
tlWTOIuan workli'K tmulili-, fur it i> ilir ftuulcte 
tbtonaap: «tirvly itmt ih litrirfly tht* (•Aii>if of th* eirii 
8tw It is who Otkf- .liiiiclfitf, niul, tliuuKb th« lult 
niAy eontribttla Uj tbe iiiUHir In tli*- utr, hv ia | 
to .tioB. 

Whiw April nnd Uny nra onliimrily tl» nioaltol 

«b»BilaU muadiM .tuwlil Iw utaTtvU. vrt i>n Mtoai. 

the laWDMi of tiMi itninmt >[>Tini!. prubnbly MtgrMi 
JUM ««k WO«l(d l« nrodiwtlv* nt waeh l«IM.«a4 
tltMi the mmiL iliouM be kept at iwrtwlletlly duriaf 
Uw vsna hneiwling Wf lliiw 

Uliafe to mr thai tba pnm of thr oooiitrywiU 
fdadly reeeni tlw nffbrta aad mwrmiiii o( uay orttuinr 
1MB lip» lMl l l g [ (or th* radoetioii of thin «tiI lo tbt 
pelBt where U enie* to be tKHiMtaotiM in a eoaonr- 
oitr. But until thit hoped4or end ehall be nwM. 
wa nwy im tbe mmtttmtm Id MlMamtiocertlib 
on thn Muotqalut ia the Me* Tarii SlatoBBiaaiakKbi's 
Report for 1H>T m» Ifae nioiit ffAleaeiotM iu kreplo^ off 
(h^ t^t, iiftiooly. tile Application to tli9 hand* juid tam 
of H •tiutll i|iuuitlty u( Ifafoil of lar ooiiiMued niUi ii 
liUlf orlwlic iwtil 

Whtk* tile tiio«i|uitii niiiiMirioe to not m gnul hern as 
In counlrt<f?i where, to irel plwi*, the tiacive. Imr*. to 
bury tbeluM*lrfH ill Ulld rirswiiiK tbeiUK-lve. in hntu- 
QHK^kii uvrr flmi, it IS Htill u( .ach pn>[Ktrtioiij *« to hi 
fi*«*t ll»o rnliir* of property in i*cctiona wImw th»y |«» 
thII, and evon to nAU«c rniuin of our luoat pie!iir.~. ]ti,- 
UK*4tlltlH« to bt>i>^iun dr|iopulatM] aiul torraiUr unl !>M.r 
lilf tuii»eral»)e whi^n otlieTwIw th,<rp i» bo niii.Mi v-f dt- 
liirliT ill tbe freetloln of tbe (i)H'ti 

But a« teriini* a* nre tbe^e ^tr:l^t'e^, tlie tll'-et t^r o* 
iuilietiiieul yet framed l» sh.it rht- itjnptjtittu tarrit** 
lojrctii till* L'-Triit ii( tlilllnrnu » tTliviii il in l:i.it llii- t»n 
ifo tojlethtT lui iv.tmiI Iv, alj-l it iu:t:lj; be ir fo- 

»tri»etiv« W'lr* tr. try arj'i iiTi rt.-iisi w]ii':lti*r tlji-\ fV?r 



dtlTer Iriun til. 
Ih »iiii|.!y h. -at 
or wlierlier lii 
Ier):iiti-i]. 
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iiitihtnal f^verik jtnt ciiiixcd by fly 
nors Is KainitifT luurr uid mor*. v- 
ir |.riin liirtliejil eirele*. It iru htfl^-ieO 
' rji.-iiiii[**il In 1M04. by Xir Hlierialul. mi 
Hut 1: ll. unit kin>wii 'li^,!- :! wn> Rrtt 



llr A K 



K, A Kiup lU .1 
iK-f^ire t:ie Vbiii-i- 



ilh the ik«'iiiiru|*h#il 



l*rof. Koi'li at Itjl bejui, Iiah ret-entlv vlKlt.'.l luslftriili 
4.etlous ill Italy and re[Kjr;-» iii no vii^ru.- uitytbere 
milt* of it* Te«iirrh4'»- In till' Iti rhn ei .rr.-.j -nideinw ol 
-'111 1 that llr. Kocli 19 uf 
iir... -Ill reality, aciHiuiita- 
iiiti-^i paraailM and carry 
i.tlier. They arv tbe mill- 
"ilitjorl of^ the iDimjiiito 
ervatintiM on the load 



Tbe (.oridoii .-Stan ill r.i, 
tbe .ipliil.in tbat ■i,,,..|iiir: 
ble for the Kpfi .«.ln.|; i r 
Ibern from <»)|. i'ee«*iu r.> 
.lli-iii.ii ..r III. i.iirii-ir.- lo 
Ih.-i-v. Ur. h n l, rvf.ir. I.. 

sfireaduf iiialari'i 111 and ab.>iit Koiur. Tbe eity of Konw 
be* in Che millet of an exteixsive tiiAlarial d intriet, het 
k*. it*.'lf fr»ifi from malaria, nt least In tbi» Int^Ttof. Tht 
caiuvof thi» imiuanity rannot ll« iit the air or In th* 
water or In th* food. Th» only nolaMe dlalttKtlno 
belwMn ih* town and il« •aTToandinn is liuil Uw 

iuiier iKirtl if th* tnirn la devoid of regvlalliMi, aod 

Iberefurr entirely fiv« fraiu moaqoiloea, whcrcai tb* 
■ urroundtii;,-* •wanu With gluitii of trarioai UaillL 
Enrxwlicn! where vegotatiOD ie to lie mm la leqM 
(■idein and other pluii gaela aiMMar wHUb aid WW 
oat the wan* Of liaiac, and wdh then b Mwclelat 
malaria. 

Nii liniKiflairt ll the subject and eo (ar-r«aelitii([ lt> 
elTeru that a ffrvat corporation— the Hetteau Cralnl 
Kailwajr— IsaeeniM a eointtoo oftbequeMioii. aadlbt 
euDipaay hai appolDled a cotumiadoaer to aaake IB 
eibaaellve (tixfy of tlw evil and seek its i 
Wlieu KCcMt eorpuKtioDt ilk« lbi>, neoally *e i 
enrnrd in sueb matters, are imaiaininK thegnwlloa, Rii 
■arely tiuK for boards of haalth, of fMiblte lisimi» 
oieolat and of ioaal eodety i m iHwreBient to luuk Into 



Tbe raanlt at tbie railraad oeoipany's experiuifnM 
aiKMtndtbe depotin Ueileo dty it tbat peopis atcaee 
troubled T«ry Htllei. wlwieaabcrote the I 




ont of tbsjr worlc the mannfactur«i of th« oompoiiad 
whldi In sbortlT to h* marl(rie<l at Chlcatsix 

The Public Health Journal Ititt npriii): put forth Iht 
ulalvimint, and tha SciEimFic Amkkii ax K»n II 
widvr publietty, that themoKiuiio in nil it>phst«>wer 
br Instaiitauvoaaly killed by c<>nta<:t with uitniMe 
i|uatili1teii of permanKunnte of pi^nAb- Tb» following < 
IS a detteriplioii of bow this chenjirat alT^H'ts the 

Two and uiMi-half hours ar* r^iiurt^ for a inosiiurts 
to develop fmin its tin.r >iiiir.'. h .-fit^k rrsMubtlnir 
eliolera IsACterla, to ilh ?(.-tu.' m il veiioinoin matariiy- 
Tb* lii»*ci in all lt» pli;.e..« n.n) be iii^i.->tilly kllW lit 
eiiulni-t with liiiliute i|itautltief! of perTi ini^'«riHre ti 
p.i'.x-'i. It Is elaiiued that one j-art i.f th|. Mil.»-iit«^ 
111 l.'iJM) .if solntion dbtribatiHl in ninMjoito. iuanb<« 
will r. il.t.T In.- vel.:^i.rii..nt of larrjr mijiossible ; tlial 
a ;iiii. .1:111 ..: i...r(r!iii^;.»iijit(* will oxiillxe a teti 
vw.-iliiii, ^lll iti. eiiii>rv.i iiiHeciA and keep It free ftcw 
iir^rxiii ■ iiinrier f.i- tl.irtv days atUL*usti.f in^-n'.-tlrr 
eeiir- , ll:;it v»it|i n » iiole State ina; be ti.'l.t lrt*ol 

iii^e.-; pe^tTi at a suuUl ousc^ An cfflcacious iiistbudv 
i r a (ew I 



..I |i.. 
K11II..1 

part . 

I.r. -- 
'1 1 1. 

III.' II 

|1T|.»- 



unni?anate 

niiik 



emialf widafar apart. A eiai^i^ 
m has kHIeaaUtbeienw ia a i Si i M W l l 



bert k-n «ili be ti.jliv'e.l iA, Il.f r;>jls ol, say, ufteiitilues 1' 



aa uluob as an «i|[bUi u< an ineta iu iliaaiater. 
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~iib].--t I.r [>rni"|.-fil i-.rii— ii'.l^l.i-e !o ol»r«» 
.I.e. ■, , f. ir i' 111.. Lii.i-i|iiit. I I'lUl be nil'- 
.m l ...1 : t.i -III- v.,|:i,-oriill pri..i«rnv tb«e., 

I- II .-ii.T,>..lv li.-ld that 111* inline ifi'T 

*tf|i '.'1" iL'l.t-i fniia nearby citl*s woiii.1 
l.-ii cioiiuMfnl at tlM>s« |>««ts, anil tlleIl^;. 
. itee for the ashes woald Iw aiiollier 
true that the potash whieb would 



truiu Mbes will— tike a tolutkio oi tbe f mwpnM 
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of poUttb— renUvr tlw tlevelopiueot of in*Mt Mr« liiip(» 
•iblr."" 

Where or by w1k>iu tltfM rraultii wrrr 4tb(«iii4'i] ix iiot 
<tAt«>d. but thr lout »u euily \m niiule iu m barrel uf 
rnio vator. 

Wt'ilmw attnntinn to Mid ooiniii«>ni1 tb« AAtluo ofth* 
Qnoxl 4>ov*irnnieiu CInb. <>( PliitthlnK. L. I . whirh i« 
iH^uwiDi; meauH of nKliiciitK tb^ litMwc tmulilw nf 
Ihelr beautiful iiretiuti. tliuuirtt tbr |M^t lit far k't>'> f^crt- 
ouB Chrre than iti tuutiy o(ber ptaveit. They iJuriMWf t<» 
(iiid<;rtAke a eiiiu[taiKn uf educatiau, and art* to uislrib- 
utr thr CHiCaiih rriurd)' ju Ibey aru ablt>. It in Co be 
rtftc^f^ttiHi tluit tli4t 4!Xpenmciit rould not be luade i^ii- 
<>rjil in that Kpction or any othn mn a tvnt. Tb<*y pub 
liith a T^ceut l^tttM* froin (.Iminty Judifo rurtiN, of 
iStratfonl. Coon., tti ari»wer to their inqulrlevs which 
nHowa that eiijrlnerhiiK lueaii^ are lui|ii>rtaiit and blf(bly 
eniL'ieiit Iu a catu[>«iKn. Nu ujore l>f tiUttTuI (own exist* 
in New fCnpland than Htratford. Bui It wa» •eriuaaljr 
eumcod with th** luomjuita pe«t. Judfre Curtiii aa)'H : 

Wff havo ftolvetl tltit luoMiuito pn>blriu at Strat- 
ford. Wf hav« about i.OOi a^Tiw of mJl ukuuIow Uinft 
M)uth of th« town. It in cut up by nun»eroutt rrwk* 
froui the Sound. We foutnl that the tide ket>t thU 
land Maturated like a epooffe full of wat«T. Wbeu it 
mined, the fresh water euuld not Euiak awav on account 
uf the natnrateil <!ODdittuu as alxivr dewribed. Tlwre 
fore the rain water or the luont |>Art fonoed iihjUtnw 
pooU on thA KurfacA, and in tlwn thff moaquito 
flnnrbihMl. 

"A dike two or inore mlle« In leoicth wan built a«ro(i» 
the meadows Ho arr&iiKed as to »hut out a fiortiou 
■ tf tilt* tide water. The tide rUett Itutide the dike to 
within eighteen to twunty-fonr tnelie!( of the Kurfaee of 
the uieAtlow^. This le«vcsi the top of tli<! niejulows not 
•nturatetl ns l>efore, th« naJnii therefore »ank awav aji 
Dpon th« upland, and thn inoK)uito U l>oinelM« an^ w«t 
an* happy. 

It i» work similar to thU, but on a iDor« exteoBlTe 
»cale, that tlnintieer Veruieule ontIiu«« in the annual 
report of Htale (leulojriat Hmock of New Jersey for 
18V7. OD tbe reelaination by lh« Stal« of the tide 
mamlHui of tbo llackensack aud Newark. But while 
thi* work i* intendMl to tninrorn tbe MiniCAry eonili 
tionii a* well inrrpoMt realty valueji for tlx* lUPadowH 
An<1 tbe f^iirroundlns nnlan<U, vet ht* clalnif^ and It u 
iifitverHAlly concerted, that Incidentally the icreat (|Umi- 
tlon of tbe evila of the tuoaquitTiefl there bred would be 
nolve^t. 

The <M>nditions are quite the KAine in thin kection and 
that of Stratford, an well a« of muebol the section alKWt 
the luetropoliN : the iiurfarti fiooU are only brarkiiih 
from rain or from mi^imiip^, anil nioiM|uitofM« bmH) in 
qutte brarklNh a>< wkII ad lit perf<<c(ly freiih water. 

It in a lualt'^rof irreat »urprt«>e when we ennHMer how 
lillle has been done In this pniurewtlve muntry, e»- 
IHwially near the iuetro|K>ltB. where oueli vast intere«t« 
are tnvulrttd. towan) the reirlauiation of uiamfi landt a» 
rouiporetl with HoUan<l fur example, where SW.OfHJacfe* 
hav«t l»een reelauued. tome harinf^ been ecivcre*! with 
water thirtoen font deep, antl K)ine p(»rtionK of tb« l&nd 
r(*clAiin4>d now lying twenty feijt Iwlow levp). An 
biHtAino" )» iflven In the altore repr»rt wh^re, lit elicbteen 
y«»ni, (he land was eorimatc-tl to be worth couflkterably 
over double the e<Mt of tbe dralnuue. The work pro- 
iK>tied for Hiu.'kenKark &leadow!t. where. in«te*u uf 
beinir below the laud \» abrive Itfj^h tide, dwhidleii Into 
in«ii;nilicancfi in comparison, and ho it is with ino«t uf 
tho tiili' ntamh^ts in Greater New York and vieintty. 

Wtvat t« needed t4> rid onr MN'tinn Inrfrely of thin pent 

enneertptl action by wMue ornnniXAtinu, or bett*r, by 
the authoriilie«, llrst In the drulmure and »e>ooi»d in the 
u«e of ini««ticidett. Au iulere^tini; i>*3ult wii»found by 
the nwlAiualion of the uiamlKM uf the rutoiuat.' about 
WashinK'tuu-, where previously uiowjuitotMi were a crvat 

Iit'st. but now the city is sinirularly free from theiu. 
<ut enf^nnnrint? work, which is exponsirr, and. if it be 
done nn a Lar>re wjile, should hit undertaken na a pub- 
tic work. Is not th« only mwins of relj»>f. no^ U the pot' 
a»h r<*aiedy the only one, an is clearly Mhown In Bulle- 
tin 4. New sleriuis [>e|wrttoent of At(rleulture. Dirbion 
of lCntouM>loin'. Waiihingt4Mi. l^:^, iu an article by Dr. 
Ll (>. Howard. 

InitAnces cited from one end of the country to the 
other show the nuwquito thrirps In all Noltable plam 
and unilcr all our tem[M>ratureii, from Alaska to Texas. 
He HAVS that keroseni* has \nt\g been sueeesHfully iisod 
a« A deetruotive oireney. a small quantity bfini: suffi- 
cient to dt^troy life anil prevent breed hiic by fnriiilnff « 
sliicttt coaCiUK ou tlie surface, and thus preventlUK w>e 
Larva: from reachiuK the air iu addition lu (he actual 
iitse4?ticiile effect uf the oil : his eK|>eriujeuUi proved 
appraxiiuntely that one ounce of keriMene to fifteen 
M|UAre feet of 'surface uaed ooon a month will onlinarily 
do the work, and that sincn 1K(^i several den>onKtra 
tiou>* on t>oth A Laryce and on a «ntall *cAle have been 
made — two IocaJIIIm belne rid of the plaf ue under his 
supervision by the uwj of kerieKfoc alone The luo^iuito 
will breed iu open vaults or cew)>uol» : only by cuttcerted 
aetlou of a couiuiunity in the use of kerottene alone in 
tl>ess breeding places can the plague be trreatly dtmiu- 
Ished, the city of Haltiiaore Md., being a notable ex - 
aiiiple in thu rpuport. 

Ttte br«>iedin); or instAllInK of tlshen an recomm«ndwS 
by iKMue can only be of servkw In destroylciR the y«ri>nfr 
niuwiulto when they are used In iwrmarjent |)ooIh or 
|M)«ila, and the remedy of aptAthiK the wuteni by a 
windmill or otherwise. wli«u the pest is hi ilA pupal 
stAtre. corn only liave limited operation, where, for In- 
stancv^ rain water is stored in tanks or reservoira. 



LUMINOUS BPEtrTERS. 

TifK optical illusion in which tha Imai^e of a p<>ninn 
t4 ohserTcd alongside of a roaJ indivl«tnAl u|>on the 
»tatc« ol a theater Is familiar to every one. Thin trick, 
fintt Drouitht out nmter the name of *' I'epper'B (ilKjel.** 
and which I « often exhlbtte*! in one form or another 
by preatidiiritaturv. may be (irrfonued by any one very 
shnpl> and with a ffll* cheap materials. TWke a pane 
of window (lau and snpiM>rt il in a vertical |ioMition 
by nMar..*^ »l two hrnvy books, as shown tn the Aicure, 
and in front of and behind it place a playing cArd sup- 
ported h> a ptD Then place a candle n^ar tlie glo**. 
By CAUBinic the llirht to appmach or r(!«rede from the 
Utter, one will mou Hucceed lu ptaclitL' a vfry distinct 
spM'ter of the can.1 in frtmt uf the k1h5m til'tnir^ide of llie 
one behiod it.— Tiwuulier, lu La rbysi4|a« sous A|>- 
ptrtita. 



TOILET AND UEDICINAL SOAPS. 

PROi:Kh8KA AND |roRyi'L,A9. 

Wk frpquvntly receive n>qiHHitH from otir readers for 
formulas for some partiruUr kind of toilet or niedfcirial 
soAp. but the niAiiufAt'ture of iheno soAt»*< *'nihrnee»< sn 
luuch which IS ouiKide of the ordinary routine work of 
pharniAcy that it In linprarticalde to giw any mere 
formula which would t»e uf any value without vuuie 
general explauHtiun of the Hubje<cf. The following; is 
teased urincifulljr upon the chapter on bou|h) <'ontained 
in the intent edit ion of BuL'hheitiler's " Vurschrifteubuch 
for l>ru^Utell*' and furutshes the informatioti ue>ce»ary 
to make the formulas comprehensible. 

The frreatest variety ol methoirlj. Are employed In tbe 
preiuiratlon of tndet ami niedicinAl Buaps. and the 
" blank " M>ap UHcd a tiAMls fur tlieir pretNiraliuu abu 
varies very widely iu ittt ooiupiMitiun. The cheaper 
kinds uf toilvt sua|M are made from the low<>st srades 
of " lilleil soA(Hi, a term applied to snaps contAlning a 
large admixture of foreign inert sub<^tAnces, such as 
takuin. clay, etc., but the better qnaltfles of the toilet 
soap are, an a rule, made out of uiixturefi of pure olive 
oil and tallow. Where the manufacture of toilet and 
medicinal suafw is to t>e undertaken oei a limited scale, 
il is advisable to purchase thr soap blue frtim a large 
manufActorer. This is the method generally follow- 
ed In F.nglAnd. and to a rnnsi^terable extent in Anie 
rica And In tiennAny, The ronversmn of wich soap 
Into A cosmetic or toilet snap may lie carried out 
tn either one of two ways; namely, the entire opera 
tion may be conducted in the culd. the plain soap be- 
ing cut int'> shaviufT*. and the nmevttary coloring mat- 
ter and perfume being added In the mixing nuiehine. 
As above intimated, this lurthod is to be preferred 
where the perfume used is at all delicate. In the soc- 
onil process the Koap bastfi is cnt into shAvings and is 
inelte«l in a water or steAni bath, ami the reqiiireil per- 
fiin>ery and coloring matter Addetl, and the melted soap 
then iKHired into mouldi and allowed to ooul. If very 
liAn.1 water-free tump i« purchai^e<l to begin on. 10 to 10 
|>er cent, of water may be ailded In the water bath. 

Tl>e following nHpiirements may be laid down for a 
soap suitable lor mi*dieinal or toilet luae : 

ri) The soap must be eoiupleic^ly neutrAl. sincA "flll- 
rd" soAps or thosn contAinmg lye irritAte the »klii. 
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(S) The amount of moisture present in soam intended 
for e<isnM>tic! puriMises must not be too small, for thor- 
oughly dried soup is too insoluble and makes t<x> httUt 
lather to l>e quite satisfArtory. On the otiier hAnd. An 
evceas of wat4ir alio detriicts from the value of the 
soap. 

i:5i leathering Is prevented by the prewnce of noooiu- 
blued fat. Huch wiapalso beooinee runcld on dtuudlug. 
Neverlhetestt, il should be bnrne in mind thai the sup 
erfatted iKi«|>s liare marked cosmetic value in mouh* in 
stances, thcwch not particuhirly suitable for cle&using 
puriKwes. Tlie onmrre^nce of rancidity and stickiness 
in tmt superfatted soaps may be prevented by using 
Innohn lufiteail of fAt for the tlnal H to 10 per cMit. of 
fat which i* addeil after the MponiflcAtion Is complete. 

I4i The ^oap ohould preeent a flue, untforin. and i>er- 
luAiient culor. aud If It is to be used for medicinal pur- 
fiuseft. mmiC b« entirely free ftxmi any harmful quati 
ties. 

The most importAnt of tlw bArd soaps are mentioar«t 
b«low : 

In Germany, and more narticniarly In Rmwla, tallow 
eoap Is very isiputar. It H v»ry ttriu. luakea but little 
lather, but gUeft excellent ««rv1e« lo elMUMlnff. 

Olive oil wmp ban been made of the poorer qualitlet) 
of olive oil thruughuut the ttouth uf Kurofie In ver^- 
large <]UAUtittes for a luu^ time. Considerable quanli 
ties of oil of ttesame are used in conjunction with oUve 
oil in Enaking this map. It couias into the market 
nnder the njune of Castile. MArmMlle-s, Venattan. or 
Hpanish soap. It owes its reputation as a mild soap 
suiiAhle for UHe In washing delicnte fAhric* to the fAi-^t 
that it Is entirely free fn>m any Ive and cotues Into the 
market thoroughly dry. Kec^iitly the*>e qualities ap- 
liear to have been Homewhat negiected. At leant large 
quantities of water gloM havr hern espurted from (ier- 
many to thone districts in which this soap is mode. 

On Accmint of Its yellow color and its |ieculiar odoi 
palm oil soap U only available for the commoner uses. 

Pure coconntit oil snap Is a vttry white and hard soap, 
but has a dlw^rfeeAhle odor wblch is very persistent. 
altlK>ugh it oan l»ecovere»l to a ci>rtaln extent by some 
other oilur. |Mirllcuhirly that of mrytkane. It fomis a 
eopi<Hts lather, but cenerally ha« a disngreeable effect 
on the skin on account uf the large quantity uf free 
alkali prtavot. For tfais imoo it is usually uUlited In 



eowbtuation wUb otber fats which overcouM* tbia de> 

rnct. 

THAKM'ARKIVT WAIH- 

Transparent aoap» are prefMired by iDlxIng tbe deslr- 

ett quantity of Ktap with au e^iuat quantity of alcohol 
in a water bath and preferably with the cimdeuser at 
tached. su a» lo recover any alcohol which icav lie 
driven ulT by the heal. The soap is warmed until dis- 
solved, the solutiun set AHtde nntil it hcctnuns clear and 
then (MJured into moulds. After Mtvrral wotiks the 
mam will have become liardenrd and wav then be cut 
and preitMsl in luuulds. This soap is gnnerally erracie 
tmsly kntiwn as glycvriii soa|v 

(Jonuine kflycerin soap is made In the same manner as 
the ^o oaIIihI " trans|>arent " ■•oap, save that pure gly- 
cerin Is UNed Itititead of alculml. 

HINTm lis MA.NItVAlTi ntNU. 

Of Iftte years the su|kerfaited soaps hare grown great 
ly In popularity, TheM>niAy either be prei»ared by add- 
ing a "Ufllcleut quantity of AlkAll to the oil mi as to only 
partially safKinlfy it. or it may be made by adding 10 
1>er cent, of the oil itiielf to a soap which has been com 
pletcly free<] from anv rxccMt of atkuit. In either eas* 
the fnt uemubifled thrunghout the Hmii. Such a snap 
fuIfHlft its purpose admirably for mtHtwmal use so long 
AN it Is fre*h, but its niArkeil ten^leiicv tn decoiniMtsi- 
tlon And rauchhty Is a declde<l dMMiv ant aire. This 
tendency can be uvercuu^e a* before iiT<licafett tty umiiu 
lanolin instead of fat for the exoees uf fat required. 

In fine toilet »oa|>« wliere a BUperfatted soap is not 
desirable, and aI>o iu such medicinal KtiiipR as permit of 
the use of a neutral soap, the iiu}>i'rfatteii soaim i^honld 
not Iw use<l, the preference Iteing given to pure neii 
tral "kern," curd, or grain Miap, which has lM>en wholly 
freied from exceMlve lye by means of n c^^iitrlfuge. By 
way of explanation It mmv be 6ald thai the term 
"kern" ur curd Is applied to hard Sl)«p^ which are 
made by precipitating the soap from the lye b> the 
addition uf salt. 

rgnpi'MiMii MOAi*:*. 

The methods used in perfuming toilet wiaiM atso VAry 
widely and depend much U|)on thequAhtjof the soap 
beliu: miule. In the ohea|ier kinds the low prtoed and 
powerful perfumen are used, being stirred Into tlie 
semi-llquiu MMp luaitf while it is yet warm and liefore It 
is |M>uri*d into the moulds, lu the Hner !oa|>e|, however, 
the |H.'rfume is usually added while cold. The soap in 
these CAses is cut up into shavingi, the |wrfume |Kmr(Ml 
over the shavings anil the whole mixrd in a speeiAl 
nniing niachine and the mass eventuallv pressed Into 
the deelred shape This nieihoil has tlie iidvaiiiage 
that tbe odor^ are leM changed tlian when the iwrfuin- 
Imt ■liAt4'rlals are added to the warm Koap mans The 
excess of lye contained In the chea|)er Noa]]>» acts U|iOD 
the |M.*rfume9. causing a g^radnal change which fre 
quentiv results in tlie pnMluclion of a vcrv ilisairreeable 
odor after the soafts hare hern standinif for Mime tiiiw. 

In sna[Hi intended for stwriAl pur|>oses, foreign sub- 
stances such AS sAud, powdered pumice stone. oxgAll, or 
luetbclnal suhstAne*** Are add«Hl, the noap then being 
iM4k] am an external nieijiiTAiuent. [^utterly the use 
thene so-callet^t medtciiiAl m>a|i« Iiam incrvaseij very 
rapidly. When prtqM'rIy pre|i«r«<d, luifdicinal Hoa|i« are 
wade fnuu a " Iduuk («iap"or»oap Imee, which itt either 
abaululely neutral aud entirely free from any lye, ur 
from a " suiierfaltetl soap," llial is. une to which H or 10 

Eer cent, of free fat has been added after the soap ban 
een matle and separated from tbn lye. In soaps of 
the latter class very d«llcat« ehvmlcal substances re 
main nnchange<l. 

The |>erfuming of soam Is by DO means an ea«y ta»k, 
since not all ethereal oIIh are suitable. Tliove ttoweHs- 
Ing the mo*t powerful odont are beftt adapted for this 

Ijurpuse. Tbe chief oils iu |mint of importance are 
emon, bergauiot, lavender, rosemary*, caraway, thyme, 
eitronrlto, leniongriLss. an<l latterly a great deal of safT 
rol haa also been usoil as well as onliriAry camphor oil. 
For tbe finer wiaiM, oHh of rof»e. niiw* gpranluiii. orris, etc. 
As ba« already tieen indicated, the innrv delicate |>er- 
furoes are lneon>orated Into the Hmp iuam by means of 
a mixing machtne, and tbe deleterious effect of beat 
upon the perfume la thus avoide«l- 

COUIRI.N'O SOAP. 

Of lat4< yeani there lias l>een a growing tenilency to 
ntllixe the coal tar coUim for soap, hut wtdle these 

i'lelil very beautiful color effects ttiey are o|wn tn ob- 
ectlon on account of being sensitive' to light. Toral- 
in. fuchiiiii, cinnabar, and carmine are uted as oil 
CMiluring Ageiit>. though the latter can lie used only 
with completely neutral tM>a|n. For the chea|ier»oup«, 
Venetian red aud similar eartliy colors may be elu 
plovofL 

For producing a yelkiw color, annatto, cadminm yel 
low. yellow cinnabar, saffron "surrogate." and picrie 
acid may )>e ui-eil. but these latter agents are not Avail* 
able foroosmeClc ur me<licin»l pur|KMH*s. 

A brown color may !>*• produced by the use of bnrnt 
oeher, uinl>er, etc. Ultramarine and cobalt blue are 
used for giving a blue color, while a green tinge may 
be im(iarted by usliq; mixtures of the blue aud yelUiw 
ooloring inattem in suitable pro|x>rt ioiu^ 

The soap presaera, which mav Iw workml either by 
hand or by power, are generally fitted with a variety 
of mmildft suitable for the rarluus kinds of iiietllclnal 
or toilet t*oa|» wbleb are to be nMule. Where the 
chea|Mfr kiudu of iK>a|> are being made, thenoap mass 
with which the i>erfume and coloring has been mixed 
bv the aid of heat aud tlien poured into moulds and 
allowed to harden is cut into blocks of thenxiuired 
weight and theee blocks are placed in the moukis and 
pressed Into shape. In the finer soaps, however, tbe 
shaving* themselves are fed Into the prewing machine 
and compreseed into the form required. The general 
instructions given will enable tlH* render to Otlflte any 
of the following formulas wUhunt tbe neoesfllty ul our 
giving any detailed iustructiutw iu cunuectloo with 
each particular form a la. 

TOII.KT SOAT Ki>|tMI'l,Ati. 

AlmoiMl t^iap. 

Tallow curd nuap ... — 7ril> part& 

(Castile soap I'JIi " 

('o(H>anut oil soap 135 

Oil of bitter almouda (free from hy- 
drocyanic aciil) IU 

Tlw common alinonil snap of tlut market Is emupoaed 
federally of ooooauat oU aoap aioD*, ptrfuined witti 
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oil myrhnne, and lim all (h« <ll>«|{r>«*bl<i (iiuUitics la- 
IwrenI tn cncaanuc oil itoaiK which lira rrl«mid Co ta 
lb« lDtro<lu«tlou to ihia mni«l«. 

AlmuutI M«al ttosj). 

Tallow rurtl Hiap IKI*) (larta. 

Kuae WBt«r 5U " 

Hittrr aluiocids 20 " 

P««l tlw bitwr «liuon<K ponnd into « iioooth mum 
Willi tl»> rme OHtvr him) iitir in with tb« UMlMd *o«|>, 
kildinK auy UeMreil pt!rfuiu>>. 

Miuk Soap. 

TUlov eiird laan I.OOO iiarU. 

Ma.k « ■• 

nil of Iwriramot 10 " 

lltirnc ttagmr (rolorlii);, a «al!leirnt quantity. 

Tntnrato thi> tiiuitk with tEraiiulAt«>i1 naicar Co a thor- 
ouirlkly Ilii4> aiMl iiiiiforiii iiiivi|».r ami ailtt thl« tn the 
«o«|i haw prevlouHly cut up into bhavtiiir». Avkl sultl- 
olfiic burtil (tiiKar fM»loriii»r to prtnliiLV a llichc bruwu 
tutor. If •lesitnl, arcilit-ial luusV or tuuquiuol may be 
•ubatUutMl lor tliv uiuik iUelf. 

rat<-boali Soup. 

Tallow cunl Miap 1,00)> parCa. 

Oil of patrhnuh S " 

Oil nf raw K»r»nluui S " 

Uilof vvtlvert « " 

Thli toap luav br madr bjr luelcin^; Ibe tuue and add- 
1di; Cbe oil* to the uirllnt loap. 

iUw* Soap. 

Rmc rnrd aoup l.OIKI jinrta. 

wac«r W •• 

CliiiialMir 1« *' 

Oil of roM* Kvrauiuui 8 " 

Powdeml talciiiii, a Kufflrirnt quantity. 

Mtrit (be s.iap oil a wat4*r Iwtli with I hi* riMc watrr. 
add the cinnabar ami oil, ami llnally aild lu much tal* 
ouia powder as the nuap will take up. 



Finc»t curd snap 

t lil of orru , 

Oil of ro*i> Kpriuiluia 

Tilirliir.) of iiKiHk 

Oil of bt*rieuiiii >c ............... 

oil of bitirr aUuuDila 

TliicCurt* of civet 



...>,00nparta. 

a ■' 

1 '• 

9 •■ 

... 18 " 

1 " 
6 



Hunil «U|pir ci>lariii[7. a vnlQcient iiuanticy. 

Hrowo WiDdnor Ijaap; 

Tallow curd »oap VOn |iarta. 

Cantilc Mmp 4UJ 

Oil of caraway V *' 

Oil of lavendrr 3 " 

Oil of thyme X •• 

t ill of i>*.rcatiH>t 3 " 

S|M«liBll ..il of l!M|» l»l 2 •• 

Bunil >UKar culonu|{, a ■ulBeivat qiuuiiity. 
Mix sold. 

Traurparedt <l]yecrln Boap. 
TaJlow curd Mia|>. 600 parUi 

tllyerriu IMW " 

Co\i>nug lunttrr, a KUfRH^nc quantity. 
I*rrfuioi\ a nufllcifiit quantity. 

Melt (h>^ riird •naiioii a water Uatli. add tliei^lroerln, 
niix thon>u|clily. and tlieii mir in any dc»imt eolorloK 
matter &ii<l iierfittiie and {Kiur tlir liquid Mkap into 
luoulda. Tlim requires several weeks ta harden, alt^r 
which It iiiuy be cut and, if draired, prstfSMl. Thl« 
iceuuliie jrlyeeriii soaji has tlwi lulvaiitn^ orer the no- 
called ^l>ccriu suiip which has lieeri reiider<id traika- 
panriiC by tlie use of alcohol, thac it Is more pcruia- 
naol. 

StraT«'« NoO'traDtpwcnC Ulyeerin So«p. 

Tallow... 1ieO|iartji 

Oieonnuc oil 130 ■■ 

I'ulaiili I) e. M per iwut M " 

ljud a«o ■• 

Suda lye. 2S iirr oent SiO " 

(llyceriu W " 

Oil of bitter oraiiei* 7"4 ** 

Oil of bitter attihiMida 3 ** 

Oil of lMfr;raluuC. . . . A ** 

Oil ol vetivcrt I •• 

Malt till' fats, oihl Ch* lyeai 40 to •> deicreea tempera- 
ture, iiiit ihnroiighly, tltvo add lite Klyceriu and Uaally 
the p«rfuiue. 

tiarji's Liquid (llvcerin Soap, Acoordinir to 
Tasebkis. 

Olein fiotash snap parta, 

(ilycenu 064 

Perfume with a iiilicliire of roae and neroli oils. Tha 
Itennlne Sanc's liquid glycerin suap is completely frea 
of any alk.^li. Hlnoe it is dimculi to iireiMu-e potash 
«mp entirely free from alkali, it is proiiabln that the 
•oap has bes*n i»reci|iilate<l out with jKitassluni rhloriile 
Jusc as llie sodu soap is precipitatMl ouc with sodium 
chlorides. 

Dieiairirh'a Liqald Ulyceriu t^oap. 

Potash s<iap MO part*. 

Sirup SOU •• 

Oil of c»*sl» » " 

Oil of samtrraa 4 " 

Oil of citruiiella I •* 

Oil of winleTKreen ... 9 ** 

Oil of jrcrauium • , 2 *' 

Oil ol clove 1 •• 

oil of bi>ri;uiiu>t 0 " 

t>ll of niyrtiune 1 »• 

Tiiicllirp of lumk t " 

Ulycenn ... 000 " 

Alcohol , 000 " 

Uix inzrmllenta. allow to slaiui for a dxy iind then 
filter. Wlnit iidirliciilnr effrct Is produced by the sirup 
b lint iiplmrenl. I'flschkis, who oliMirved tli.-^t the it9« 
of HiiiQtr wan quite cniiiriHin in Rnicliind. I«i«>ke.l iipfili 
lt« use 11. n prtre. ailulteration. and It »" iild imdmMy 
be better to sulistitatc glycerin (or U«o sirup.— Aiuerl- 
VAu Druif^t, 



NOW READY. 

LIQUID AIR 

A.sn Till! 

LIQUEFACTION OF GASES. 

By Prof. T. O'CONOR 5L0ANE. 

^ flonitkiti, iStUt, I'tiilkUt. ivuur Aid Tri^Ur. 
iluunti In ilMdkrUM. 

Prick >2.S0. 

onlv ^""^ «^ tA4 mi^tU 1^ vv brlplii|[ In ti^v^Uni ibt hXgWt pc4?»- 
lUk t^u:aAM (if Ibc ptaf^ Tkv «t«td M Isfip: t* t»>« lalrtmtnl la uua* 
nl •rittirc. ana tlucr IM mrtM ilc%«k«aKtili> ituUt^. nlUi Uk piwlM* 
vuwvllini of Untridfy, bM pkMwI Mcli mk^\mml uimtMMi w lJ«wl 
Air 

Tb» «ne4( n^fiutm 11n full Wmtrf cif iltr Miltjrct. Ic elm the cMlrv bl*- 
Inry uf Uk ItqurfAtUtXi nT irw««, fnmi rsrlk»l Uokw tu Utr p w u l, nt) 
■Wa nmbuiM a iIcm rl|ttlMii of all thr «x|icrhw«l« thai bar* czrlted tbr 
w««flrr nf ■aiki-BCM all uwt tbf nmntr^ It Ut*« lli|iiM air. IILe 

wstn, h> rarrtnl liiitMln*!* of aSea «i»4 H baiHlWI In nprn turfci'tt; 
tbr r<#tnaU>Hi of rm «• halba- nibrinc >'()>il<l air Dc«w> h«l«»- 
UqaM air In n th-r Hm mtOie Mtltr tm c^-iadia rubber ■i*V' trtttl#— 
D««MIk11uc ckuil nt va(it« -A nuabbr m»A* (if fiuarn tahUky-AlculMl 
Klcla— Urrrurj ftunxi Kniaw mnrxtrj bammr- Ltfabl ab u aminBi^ 
tk*- UqnU m m nt an rxpla•H^ HunMni HrrtrV ItXbV carbea !■ 
Ib)nlil Mr Ibinrtiv ttavl pni la IMiaM air (^rfcm Oh^ule mIMIM AU 
■•«[*rtlc air imucikil'llavMM vknrra. 

ll iwlb wbai mmn beufMtd ham l%iU air n Ur iK«r fatMn. \\^nm 
lb* bWM7 anl feMiin«by of Ito a»k>«>t frmt rmf^ Uton. 

Tbit to KA* only a wiirk t>r •rknlMv huritwt umI ■illWIly, bM b hitrad- 
«4l fnt ib<- ctnml rr«lcr. hfinc i*nibea Id a (Kfulac alyk, and will br 
K.l. -ii-st ' r -. tr Stmt fur tmlk "htUt ml OmtmtB. 



NOW wK^nv. 

Spirit Slate ^ Writing 

and KINDRED PHENOMENA. 

By W. E. KOBINSON. 
153 PifBS. 66 llliMlralloM. PrtM SI. 00 Poatpatd. 

'Vif aiilbor to a «Ht kaiiMii MCbirllT 
on mactr an. vKb <«hlrh h>- bcrti 
^ilf^dM firf Ibr paal inTiitjT'lrr jYan. 
pTt'Si cblklbtul br ba» t«r«ti ati-<i»lutn««l 
kJ mvM$ pn<tilmnt praMUdtftUtrtifv, 
tailh al bnMT and ahM«t. awl br Imi 
ai4c u» rattter many vcluaMcaecivto 
'fny x\,-m. Miny of L» hbw bir* 
otitbnl by AawtnM tm)a> Tta, 
Kirr Bmr r<an b# waa ihf rlcM-baod 
nam ttt th« latr Al<iiiMl«f lUvruiaiiQ, 
ai>i mm a«» wvrwUcHI n ith K«llar. II« 
w-M Ibr urVliMl ct)>iucul of " Bbgfc 
Srt." -Arfarb." Mat uf Mtfhi." and 
WiadPad tmrrtUM ||k Wh mAc II • 
klwly erf bta Itfrttw* lii atiiuillll blMHf 
« xb tlK MiKbaiW f niplii]r<4 by mrUuiiu 
bi ilupi* ibHr riftliw. atd ua ibia ac- 
riHibt Iftr Nick U nf MUtiOard talaa. In 
iltif wrlUuit, uiltnl rwlli^ inr.. a cbiplcr Ml 
" MUriUMivu* Trtck*" kaaalMi lami aildad. 
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HpvrW ^ffnrli hav* hrva Biatl«> to n-ailiv Ihl* van* Ua mibviUB 
Aaasarav. dairri Mar U, thnrnnctrf pnpolar aail actnrwrw It lite 
tb*- pbKW nf tb* rrriiw baite Pcf tbv italr u»Utni(a ml 1* mln«d toS 
pacta anH lnrl<«(<il lu a trry baiMlaaoie corcr pHMMl In anml cob*! 

ItutM^na altb iiry rtvdibb trtaebaM Aa iptaal aab^cf O* Vrwb 
ami Iba AaU'Molitt*. It M im< gv«a««ll|' known IBM iba MtaMdlrti 
ablrr tbin tbr t<K-na<tUrf- ; Hn In Ulto IVMiW BBMbCt aO* iHV <i •> 
bilPi b M rwrtac* tbal «M la air Mrlf IB Cllto mimT to Mnb<<*l 
iwriffcwi. r.)«rtb« allh tfcUOBl 4raivln^ ■bowlNt ^ Dt u M^* 
AttlMiHiWr Trkfclt. 

Thto laaut tutririBa MMMrd arltHra im Ibr hwllnc trfM Bl^ 
iMHtoa, Mil tiMalM i t fBw t Bg M» tfl*** of oof of rbe axal ii j j iM<f 
tbf rWnrb au)lnf« TW MeftaBka of IbC Mcswk arr tlMb^ biabilM- 
tr«tr>l artitlcfa wfak-h tbrrfBl»lt< Irtekacf Ur>«to rWiu ifc lytomA 

Tbb tiiiiiibrr U llMifttfbly icadabto and erf nuuaaal bilcfcaltaril 
art III anr war liiloratMt fai atil-<biiv vprrti 

A Boiiitlfal Sfwctel Nunkcr-ProfuMly IUbi- 
traud— j> pat«*-Cover In Colon. 



Fur iali.- at ull i 



MUNN a CO., PhMUIimv, 
J6i Bcxwdway, • ttew MmkOtf. 

BUILDING EDI TTON 

iir TiiK 

SCIENTIFIC AMERICAN. 

TliMc Who cuultMupUle baildiiiK sliould not Ull ta 
lubbcribe. 

ONLY 83.60 A YEAR. 

Sfml^annual luinml vuluinn ♦9:00 wich, JTrBfi.' 
Iwuml Tuliinu-H fU SOviieli. pri-imia by umlL 
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THE NEW (iKHMAX FIKHT-CLAS^^ BATTI.R- 
KIIIP "KAiSHR FRIBDKICH 111.** 

Wk prevent a v<>rr rrali*<Iio llluatrmtton uF tUe U(e«t 
tyfwof batdenhip (Itfttiftimt uul bailt for the tictriuau 
uavy. The vrsiwl Nhowii in onp of a 
cbuM uf four *hi(M, throe of which, thu 
"KaiMr Friptlrii'h I II ." th» " KftU.»r 
Wilh«Ora II.,"*n<l tho " Kntntz K<fiil|c 
Wilhrhu." 1lavi> hi**>ii lAtitirht'tJ. Ami 
nrv now rifoi^tvlii^ thi^lr fliiM>hlii< 
Uiurli«»A k»«>for*> uinlvruotiiie the icii%-«>rti' 
nianc IrUI. while twu oiher*i tmve been 
pfHiiiit«iioeil. Th^'y iire uf Bpr^lml iii* 
tere*<( a» rv preMfiitiiii; the luteal ideii* 
of tht* <ieriiiafi UAval architects Ut 
wha( cutmtitutr* the bent cuiubiimtiuD 
uf ll»;titiiii;i|tiahtie!< in nflr»t cLomukmI- 
erti wurahip. It is only uf Inte yrar» 
that (h«( UernuinN hAvi« thrnwn tn*in- 
MeJreii int4> th« vrark nf imvftl coo- 
KtriifTttnti with an •>ArtiMtnt>wN mh\ oci % 
■rale <<tiirumeii4urHte wtch thHr «'p«Jtb 
and v«*i miiure>ei^ niid it luuxt becmi- 
tfUf^i that Ici their Uleol »U\\*^, uM 
»jiuwia tu thii year'ii pru)cniiiiuie uf 
mubtnu'tiosi, they nrr fully nbreiiAt uf 
the foreuKMt uaval ileni^iien uf the 

Th« elTee'tiva lUt of tlie fli^tana 
nary inpla<lpii th«i njtme of only oiiv 
■hl|K c:hi> - Kniiltc Wllhelm,' tUut wan 
laurii'Hi-4| prior to tlie PraiKvi lii'muin 
war T>M» preHeni Oxnnnii n»vy hai» 
xruwii entirely iiuderthe Kiiiiierom. 
ainl to iiuiie uf theia is Its ntJtiiiHnt; title 
NO uiurh OM to lh« present Eiu|>erur. 
William II. At t)i« outbreak uf t lie war of 1H70 there 
«ere but Are iruiuiUtU ut>piM<<tl tu the f4»riiii(Jable 
ifVeikch navy, one of whion, the "K^iiiiC Wlllieltn," 
■UU rarviTM, aiMl, iiule«4, luu wily reoeDtly be«>n r»- 
eDufltraotetl and anned wllU a ffuWeKul bhUnry ol 



npderti n^lM-fln> sniw. DtiriDS the deoad* ttnO-lHMK 
Ihtt* w«f» addod to Ibe O^rman navy four bAtlle»hlp«. 
carrying ncetitrni rltiuleUml at^nijlliidoun belt. ntn\ the 
four imrlially belled tiatllenhifM uf (he " Sax'tir eLa»H, 
venaeU of belwcwu Miveu aud «ight UMiuaaud Utua dla- 





KAIHKR FklKUKlCH lll.'*-CLASS OF FOLK BATTLESHIPS 



placeiueiit and fourtiwn knola »peed. There wrre alao 
ruiiHinicteil eU'ven •mall eoaAt dvfcaaa vasaeU of about 
J.t'ii limti di»phu-(-iiienl and 10 kao4« amed, eaeh carry - 
ItiK & 13 Inch gnu m the how. In tlir follow ln|j di-CAd<i, 
I'v^lBUO, thlnga vnr« at a very low «>bh In thr Horniaii 



tiAWf, (b« npbulldinic of ber iiuurnlflceiit anny iK)ono|K>> 
lUlnff the Alt^ttloii of the in>v«rniueiil Ouly oiw 
Htuall buttli^Hbtp aud a few- iruiibualM and eruii*«r> beiuic 
added to the navy. The moot liuitortaut of the eruiMtra 
wrre tbe prutc«t«d vrsaeU " Ireur" aud " PriuM'u Wil- 
lie] ui.*^ of 4.400 toDN. aud 10 8 and IB 7 
knots Mp«^ed rr»[)e<!ttve]y. launched In 
tM»7. With the axUeul 'of tlw prcaant 
Kniperor to thn tbrontt, a lirighter ara 
dawned im th* iJ^rman ua\-y ; for th» 
ymintc Kaiser, w)m>. hke hu brother 
Henry, fit a thorough luillor at heart, 
at ouvv^ MtX h(ui>4'lr with bio charactvr- 
Ititie eiierio' aii<t pervevcrunii:) tu the 
laik of awakeninic the <Jeriuau peopJe 
to a iieu»« of the iUifturtaiiee oi their 
uiarittuie iutereata aud the necettaily 
for a navy nth'nuate to their protee- 
tion. Fur tim nmt few vnani of hi« 
reifcn ho vra* cmfrontifn ^ithnr by 
fttrtliil InihfTerenoi* or acttre aiul hitt4^ 
opptMitinn ; hut of lat« yean h« haa 
aurcHMifd In rarryhiic thrnUKli hi* 
|>oU(*y with very dat1eriii(( and eticotir- 
atciriK ^ui'oeaa. In the earJy pari of bla 
rei^n fuur iiuwerful aud effective bat- 
ttr^hIpll known aa the " Braodeubar^'* 
cIam were addnl to the navy, and 
eii^lit vrwelK uf tlie " Siryfrie^l " type 
were built for the defeuM' of the ooaiit, 
while (»f late year* the enikser claMaa 
havn iMieii enlarired bv the conntrufv 
tion of Che " KaiMrin Ausiuta." "t^a* 
flon."nnd thi> very excwiwnt iihlpa oif 
th* " HerthH" typ«. 

It wa« iHfi year, however, that th« 
tierniaa t^ui|M'rur MH>r^ bli moat de- 
eisive triumph In the twrninir of what is known as tb* 
Naral Si'ptenuate itro«rraiuuie. which U m> nauied b«- 
cauiw it iit paltemetl after the Hy»t«'iu adopteil fnr tbe 
anuy. U provider for what ia acluallv the euuatroo- 
lion of n c>'Ui]tl>-t«*ly new Davy, tbe work upon and eiMt 




.SKW (iKlCMAN FIllHT-tri.ASS BATThbSIIII 

*l Mi|i|il*. tttllDtM Attn r. ft-ll. IIIH >>Ck 
tn«lTV J-^lK-h mpKl pfwm MctilW KUa. 



TIIK 

ptaf4arenKiN. It.mimt*. fl|K>rtl, l»ltiti>U^ Ni«inil r <l mi|i|iI*. tttiimM An»^. ^'\]l>iH2**^^^<^>|^^i^^*>^t^4 Iw*;"* : 'Irrfc. J^nc^ ^^^A migi^ » i-UKti ri|rid-Arct*.««aL«*ti i^-tauli ..iLl-Oia*. 
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of wliirh in r»i t-xtfii'l over a [itTHxI tit hcwii > t'nt^. 
Af'L'itnJtiiK T't tUtf Ltrll, llie ^l^^•Il^rt^l (if llif iwis y ts !'» Im' 
raiMMl lu JT LdtlJr^hiiM. rxwsl vlcfe-iis4' Vfj>«*l3. 9 lurj,'*- 
criiiacn, uaJ 2it HUiAlitT cniiK-n*. Thi* will neirffilatr 
tlM conntructioii of 7 ncvr bu(lli'%tiii>*. Uxtk*- hikI 7 
Muall craiitKK, miit u lur^) nuuit>rr of ^unbnntii iunl 
tarnfrUi hi>«lK, which nmxt iMr built rn>ui tiiuo to tiutu 
lo r*(iiiir*' wora-ont vt'^iM-U which wtll !>»• r» iiinvi^i from 
thv »cltve lint, Tlif l"t;U eust ci>iit<fni|il«lf»\ by the 
Si!^(«uiMttt bUI la |IOS,(MO.U0Q^ ana all ol the hhii<- artf- 
to M mmiMiDMd by tll»«l0M of Ibt* yvur tlHA4. 

At thB ODratnMlllMlt «f lb* pnMMiL y<'ur. ilh wiLI bf 
Min tajrivfOTmwtotiM eompanitir*' l-^tIlliub• ul tlw 

VMiOVB BftTlM Of tb«WOrlii. pt)b:i<li<-.l in tht-MOIKX- 

Tim Amnicjur of DMMobpr tU*- ^n^ u^th or 

dw Q«nB«i Bftvy. loaladlncAll vowMtU imIujUIv cow* 
MMMMd Id tiM jrenn, WM M loUom : 1(t hattltsliiaii. I 
Mmondwnimr^ t9proC«dl«d cmlsen, oi batwiwa lOOi) 
mud 7,M0 loai dinkoBweoU &cid S3 ainaU cruiufi 

raf n vowels aod mi nagfUwU <M»- 



Ai pvwmt tlw aUmsUi of tlM UolM 8twbM hatt. 
N Bl wiimi lij diipliM>nifti>nt la ft teur tliowMd ton* 
aw »l< i IbRA (bat of GHfnianf. Md. Mir imM* 
Mttnto or «oD«tnielloB la gnkUr* It la prabftU* w* 
f tbttt If 



•biftll lD(tnwH» our taid of«r Out tkMf itcAdUsp m the 
yc«f« pHMi bir. 

Th» MMtt Important strip* <tf tlw nair prDsnunme 
am, M MUM tbtt bafttiaaUgK of th* Kiiiiwr FVIvdrieh 
Ul'^aiaM. Thtty nm to b* eominnd w»b audi vmmJ* 
m ttaa ••lUn«.*'of mirown wvy, tbvBfMah **MafliiW 
M«t»ftto Prmh "Obiirl^ioaM" Um ImUm ""B* 
UmbartOt^ «iMf tb^ Jiquinrae raaf.** 

Tb« dl«|>lAnMUeiiK of 11.130 uitis tft r«ry luoilenUv. 
JwIkihI by i*ODt4Hti|>wmr>' prMrtic**. bif-iii|; nbutit tNiuiil 
to tmU vt llie "'Cimrleuuiinic-.*' 1,(M0 tuns Iam tliiin timl 
oribe "^FuKi," 1.40D l4>uinaui thau the *■ Ualiw." 2,70) 
totsa laaathiui tkM " Re Uiiibnrta." wbilo tb* " Maimtlc" 
esfMHids it by tmuL In ntuitmriiioii with \wt 
planfuiwiit, ti»r nr»iMui>nt in niku«(inlly )M>v(-. t fiil. 

TIm> lirriunti* Wfffw nawmjc chw Itr-i t.. |.::vc up tb<* 
cnnNtrikct inn nf rim ahitriritiKilly hi'-Avv ifrin iiri<l tiir-n t-r 
W«ApOffMi of liiitr)> t'niiv*'riii>rit til ci- 'I'tiux. tli t Ii<' 

8lllp« of th#» ilnui.b'dbiirv'" Iyi'»'. tli*'y wvrt- nint.-rtt 
t'l ti«t» an i;tiM f>>r ilitMiiiiin tiritiiirr;>'ii( at .ttiniL- 

for tlii>4 |>iiriMi*<r. In t 
rMrtb«'r rrvlucfsltiit' 
^iiiiti, for t In* " K.i 

plafi-vl witbiii It^j 11- 
ftft, i*..iivn:ii-i]:i: rl,. 

Ill.'d"- ■:--t.'., U< 1'^ 



' I. A 



■it by r»'v<tlviiiif 

r w.'^iity or «n 1 
ct. .I'lHrribiiN'il 



In M.- 



>•( r||. 



-'h. 



■tr.- -ir prvvr< 

Kblp JUt 



rll. 



'sKlKlf-illip* tlir> liiivr »t.ll 
li iiii-M.- !■ in^ <iinl -n-f:;.'!!* (»f Iht* Jh'IIvv 

■-■■r I'r..-i|r_r:i [11. ij ii.>-i I'lirrv 

:i ;•■']: Ii'-hi-., f I ■nr i-'lJli-- nf H.i* HiJ', 

-i-'i rurt-'t-., rw., ( irw.uil uiiJ iw-f 
I h.r.u f s 'I'.'.M I.I ..|.-i.«%- lU- 
. rv 111 11 ■:■ irti.fi(.,i'-.,| h,c hy 
Ibe f!\i'' H aI i- i-' ii'iua art- tj( Uh* miii>i-lir" I > ih\ nml 
(Iclive-r n t7 I |':.iHii.l projci'Iilr wjib .1 tiiUK;.!*' ftitTiry <A 
li.^Mt fi.-it luili ilijtl II I>frirtnkti"ll uf "^i-, KK'hr- of nl<H'l. 
Ill tb»* 6t-4'oiiijAry biitttTv thcrp art' tliirty rtt|(iil lire 

fimi* fif (ht» Jinv»*'" si w*. iiuiii*'ly. «*ii.'ht('t'ii ■'.» ft iiu-b rapt*!' 
irr KTiU!'. III li ^-''iiiirjiti' turret or I'a^riiiutr', nm) 

twciv*' :! -I iiifhi nipjii ftrtTf^ 
»JlirMft. Ttlt' xbip -■.!>.- >-if.' 

!>i<nti<lt'r» .uni in.-i*i!iip- .ri:-i 
n »dvitnt«H(<^.iM« [i-.i-ii ,(iit>. i:i 
Itiilitnry tnjsr- 

Uiir i*^U'r- w II : -. i w, n 
ninl aij»«TuMi ..r 111- -li 

((.-tr-; |. 'N .iir r^T'- ti' i' mi I' > 
ilisfriV'iiri.iti of \l,r- III 
d**>tri.ii::rori -,f ;i liur^l. 
%'ariou- t'iri- wilti ih-'ir ijxiti ilrlai 
hIuwUI ii» wid'-lv i.Mttfnr»ii ebrtm 
fKKiftibU, wnli u view iii liinituij; tin- lii-wtrurSiv. 
of Any niif^wbr-ll. It «f»-iiiK to iik tbut th.- ( tvriiian n.*!. 
iirrhlttTT* hav*< n-orkti.1 out tbi* pr«tbl4>iu with . vr. 1 
iMitt rv'hiiltfl, If Will Ui >f**u th;«t ih»> Lurvfi" r;i|»i<l i\t\' 
jCtiiin art; imt only <*«rrit»tl at four <lllf-rH|it t>tJi*fw uf 
♦?)"*vaUoii al>n'n Ibn WHlfr. but fliey aft? witltfly 
raleti frrjiii fji'-'h nibtT 4>'ti e^ch dw'*- Tli** Iiiw<*?<t [rims 
urt* Ibi* two 11 1 iiK'fi nipij (ir<-r^ mi Iht* iiftrr lurrvl oa 
tlif iiiiiiii ili'ok and f he* f<»iir ->'t) iiirh wbtrh an* rarri>'vl 
ill L-a>«niAlt**, two forward and two aft an tht* »iiiu(> 
»|t*vk. I hi tbi» )i|Mr lii-ck, abuv*-, arir sii 'j \t iui-h ia tur 
r<ft;« on tht> brnadnldit nnd 4>it;ht Tt^J ini-h guu*' in 
liuUiHi. tti« latt»*r bptn;/ I>lai'*->d four fi>rw.'inl and four 
afl. Forw;ir.l litntiirri*t on tb^ »4i)|H'r>.trii< ttihr' d*-<'k. 
*nd thirty fwt aUjiv ibp water, the r^-iii.iifiiinr 
irnir uf the !i> 4 luirh rapid llrt* hflw. aud ti?Q 113-iiM'h 
rapid- firvra are tsarried ut tti« Matui* tiei^bi, Home iii 
brtrndsid**, and uthent a/*t«rn tiu ih« muiw devk. whil« 
3ret atitithrr iMtir of 3*3 itu'li [r>tnH inniiativl on tike 
0|iper bridal* a( a Imi;;!!! uf I'l fiti-t iibovi* tlir watiT 
IIml TiiLc (MXtCL'-titratioii of firr i^i treniL*niiuti-<. cx>u4i>t- 
InS ol two H'i'inrh. rif^lit •'Jiurh and tux 3 U-tncb 
alHHld: firor9*4HDe!h, niiH- N 'j in>?b. am) ftix 3 A-incU on 
«iibar bMU; and twolt t mpli. *'iuht r>ii Inch iMid four 
S^Jooh ftttorn. Thfi Udt armur varM In thlekocM 
iMn t\% liH^hM Aiu>dHhlp« to <l luehett ai tb« aoda; 
white tbe artuomu th« niaiu turrtf«a »^ hidiwlii 
tiiiekiiraB, and ou tbt^ smaller inrreta ADd ouMtuntrrt «l 
inehi'ft. TJie boilvr ptaul will be tiuUlt np tit tk o>mu- 
binatioaoi cvliaUrleal and Thorayvivft teUan, vrhik 
tlia YvaMl will ba driven bjr tript* aenran •! » apecd of 
•Ichtaaii kaola par bow. 
Otmamk vbm m laaeh diaptaMmntliM b«aa aI- 
1 tft tu balttrlaa&Bd mmmuHx bwft ■unMah 



^ la llMaAilpiiMiB baia aanrUhMd. 

Wc«fmld wlab. Ear mteaa^ that th* aid* Armur had 
boen oarriAd mp l» tka nuOn dealt, and Ifaal Iba baaea 
oT the mafai tarMta «ar* prateded by faarbetlaa, m 
H the praethw in onr own and in tito Brltiab navtaa, 
and w«> chink that In astand-np dghx batwavai tb« 
Ualne" and th« Hnuidcotburtf. th« tattar wnnld ba 
at a ^'al dt^advaiitap;' in tlj:» nrii|Hf>(?t, Nf'V^rthWvsn, 
« L* um.*l cx>iifi'H» to (•oii.Hidenibltt aduilhtlifiii fur the»«t* 
iiiM^'iiitiL-ent fiirlitin^ .xliipj*. Tbrv havf a |Petii*'H'lttU'^ 
rapiU-tire balU-ry, an uini'iial «-uii-un jlrt*. ;% «i,l«* -^pa- 
ratiou of the* jrtin.v uiid a j:r<-at' p\>uiiijand, fistrnrt-H 
which s-hnulil rea.Ier iIi»-<m ^blp^ vi-ry elTwliv*? Utchliiit' 
iuat:hiii<f» if pro[)or]y lMLiidl>-l. 

Orouad oyiilrr ^hi'll-* nt-ri' ;;:\ i'n by thf iufi.li«*viil dw- 
tom rocldliJrt-ii -iiir.-Tiat,' fruta rii'kt*t:i aiiLl ^^•r■ diiUi. N"--* 
IC apjifar" Uiat tiny w»r»"- njiht. Thr 5lH'il-« t-'ui.iiti 
liuu*. aitn»',rt'!i, lf"ii Milpl^ur. )uinit;r'«'i'''-<', Hiifeu'iK- ia. 
ir.iir. --r.ci.'.ii'. pi i.-i.liMri.- i, -n. i i.'.l, ..I -I- 
ioi.t [it [.-•»! I..- rl.il.lr. I... ■[':.- . rliAf ir ^:i.v,::i«' 

«biidrt>n went to bikt* powtleri'd oybUir bUt'Utf iu thi'ir 

food, Um imtM would ba iuiprovaO. 



HKITISH i^^M -il IM I.IKS* 
By T, Finu*i Ktc Hii. -A s 

TiiK irritf>r'K apo)ci|{T for brinifi'tt t l>i>vii''j*'<'^^ b*^for»* 
tbv Soi'it'jy of Art* In hi*. dt«Ntm tn (•nlifcl Ihv jui^.f-:uin'*« 
of tt> ntt'iub«n> tn induoMiK pohlifUiM and th*' publU- 
lc<^iM)rnlly tooooaider and d«al witii tli- ti^iicrial lUid 
iuiporcaiit problauia whlob niMlrrlir ih^ c^nl ipie«tio«i, 
witli tl»e prauary c»bjeel of piiDVldiu);. if praciieabl**, a 
r^uinly fur, or coanlerpola* to the vff<*ct of, tt.<' futurv' 
iai>ri>iL>ins ooiit at onr sapfiliea of furl. 

Thu fiituro iikcrcAitfd isaat of ctml, rvartuji; uj>i>a rhr» 
whola of our manufactarloK IndojariMs will uiKluul>t 
eillf luidtbOMitott Id aarioua tlikanir4a| and polltk-Ht 
dlffliiultlaai If remedial meaaorM are not adopted^ and 
thaa* waaaorae, to bo of valuer abonld Inaogmted 
duriikR tl»e period wlien the pOMOMlMi of guod aad 
eli^ap fuel «nabl«a lha Mtkm to luatamn tta oomiiMr' 

cial pr*>**|i*rily. 

1 will uoi attempt lodwatt Upon Iho firi|tio and 
tureufcual, bub pmoaad at ouevtotlM mailt problani 

1. That whoa w» bava la Qraal Britain hifa vn- 
werttrrl rnnl roMMireai, anHdent pcobabky to nahilain 
a rate of wt.rkiiiK«xceiMllDffour pnaaiit annual ontpufc 
for uoo > <'nr^, <^ tbemtbout, w«t ar« now rapidly «x« 
IkauHtiMir ttu« «t*eaut iu»d Hipajxwt of thm»e rmtonVoeft : 
and in -V yt<ar»or th«<reab<Mit th« irr«nt«r parr of Ibe 
niM«t vahtatdvof uur vual Mi(kpl)ee w||| baTe been «x- 
luiunt^l. t^xoypi only nuah aa ean be workad at a gfoat hf 
iurn tLM-ii which OMt, aflfer half a aeatary« wiu 

rniiidlv incn*a.«H'. 

a That tbf raiti^l StAt<*K of Ainrrira piwjiiw far 
initrrt «'it«'ni'iv*i c»wil tlcl^U than tbow <d UrrAf llrltaia, 
and tlwit rnnjitry nlr.'ady prod"i'i'»i r<»uil ut a w>iii.'wliat 
clifi^i* r .-■i-i 'iii\ti undo, and nn far phv-ienl «''>i»di- 
lloii- ^ Ti . i I l.r i_-.t*<t. roiillnu*' to liri>^h)l->' <*l|l:'Mpty 

for a f 'lr [-Hiircr pfrnAl I ban we ran \\ ith (li*- 1- xlianH- 
tMMi, JHTtiort', of Iht- i-rtMin of our ooal flrld?, and 
tthru wi- ^hA^I liati- tiudiuu' Ir-fi b'll our inort* <M«tl) 
1*1 -al to W'.rU, t III* Amrricau L<uuip«>titiou will bcvoiue of 
far nxiri' ^'rioiis Imnmrt to thla oountry fat aU onrocHu- 
mvririal ri'iutiona tnw II ia Uludy la Dvl 
d)at*> fill iin-. 

il 'i Id^ uf fl:i'-.«m -TailOiltia, whctt 
l» v iiM- v-.r'ioi|»« addltloiuit 



II ia Ulbely laWla lhaleini«*. 
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lit* i-> mi t'X 
.-T aii'l HiiMi. 



ill 



oal? 



ipii'>s{ion "f III- 
i: do I»!-tI*r 
ithan wh'.nu I kti«tw ti<» bi'-tf-^r jui:h' 
niat«? of flu- ,ii 'pri i\iiii,i: ■■ .iti.rcy 
«'hh-ii will r.-M.. 11 i;!i'.v..r^ri| u' : '.• 
(•»'htnry dM'.vii ii. n .l-.'|i;li - f i 
fiirr-, w'hirli .- pfi.ii,.t.|.' iirtiM^.r 

wllirll It -.Ml Im pr;u*-l'-iln- I'- 

noiirL't'H ^-li-t ill "U lary:vr";tl li-' - u 
(It y ia In-laiid. phi- "niiiv -n i;0 1 |. i 1 1 ■ i i 
wn^iun of the omI [iiriiMjri*h ti I' 

Tii<-«o coal Qrlds and Ctivir tHtinuitnl rcwuurcNu 
M-aia^ of two iMt and nnwani la tlilekacaa down to a 
>!■ P'h nf 4,000 f^, aa iprra by Vrbt, Hull, are m fol- 
low* : 

1 Thi- Mi llan U. <"xbMidiia' in'Milir i-Mnnt of Y4>rk, 
l>«Tby, N<>ttii.k;li.iUi, Strttlorl I., -rvr. r ilihI Warwu-k 
Frohi rid* dl-ii i.-i. liMiikf III ii.iiiiu-t uriit«:, an<l t-tt-.^m 
r-o.ll- nr»' **l(lflly priMli-r-'t. K^nnuitt^l rt>Hi>nrcf>.. ;'-*>.- 
I3i»i,irtij)*« toll-' 

■i Tbf <ir»-:it Ni>rth<Tii. fxtt-nd hiK ovtr tMirtioti- of 
Ihf i*»_'UHti»-5 of .\or(hiiiii>wrIan<!. I>urli am, and < 'inn 
brrlaai). c'bi.*ny lh<-lwu naim^l Ltjuucic^. IIoiimv 

Aud roaU of th4> 1[>«>»t ijualitv and Klc'ani and nniaii- 
f II tiiriiiiT rtuilH arm producvvt. K«tii>iai«*>| Pf»«)un*«->. <»,• 

lio|)4N>IHN> totir' 

;t. 'I'ti«< North w»»*tfTn. crtiiipHiiniK Ijmra^hlnv Ka«t 
Cbt^hlrH. t?tt\ HoM-M. iru-. and inniuifiK-tiirinkf nialn 
l-M itiiatirNi r^-'>»«ir«v»^ !L*Hi«.(*iMi.<MMi r<M.v 

I. Wf<1«'rii t^iTuttii, oiMUpri»tnir Mr-i'-^-l, S<>itiHr>i*t. and 

l'i>rc«t of i>ean. Hoaaaaud 
K<>tiiual«Hl rf^ouraaa^ l^tOOco^ 

*i. ThL> \Vi Ub. amaariainff rtaulh Walea. iueludin^' 
M(ninionthKtiirii; OaaMili, aad FNnl. SMHUtt, taaniie. 
pvt. aii'i nniniifaalBriDs oaila. Mliaalad 

r*. Tlif Si'oh'b, cnianrWof the ^^-rl^^ of maj 
wtiM'h t'\r-iid a^^rOM SaMhUMl frmn Ardrouuin to the 
Firth of Forth. Haa. alcaiiU Bianura^'turliii;. •mfdtlnir. 
anil tituiih's waU. tuamM^ nvoursn^, it,%m.mi.ii>M 
lom». 

The Iriali ornl OeUU ara aatliaatad to oodlalu of vial' 
Ma and eooaaalad ooal lo the attaal of aoitte 1B,0III,0II 

toaa, inakinir tbo total avallafala mal laaa a waa ia iha 
year IMO about 8t,OtQ|.Qaii,000 (ooa. 

Tb(» condftioDa vbieli ragulata tbo valao of th« ooat 
raKiureaaofaUgoal ftalda am aany and variooa t the 
tlil«luMai of tha bmum^ tbatrdavth balow the a«irtaee« 
tha rrtabdlty or otbarwlia of tba roof* and floora of the 
aeanu. Iba laaltaiatloo of tba aeaoka of ooal» the dry or 
watery natata of Ibe ittrata A*iioeiatad wtth tht «oaI 
l>i*dK; and tha ami Kwlf. friablllljMha pioportlon 
it otmtaina of earbon and bydrudren and Otlier volalile 
uiaiterand ita «nniparativL* frvedom from IndesCrocti- 
ble a»h aikd xnlidiur. 

It followtt that wbllf mi« coal field or part of a coal 
field may be extremely valtiablc. <iwlni; U* (he iDe«f*nr^ 
Ivinfc Roiirly Itoriiunlal and at no smut di^ith b<*luw 
tW nurfanp, the ^reat thickni^!* of I't^rtuiii tieaiUK, thifir 
hiirh <]na))ty, and tbtr }?«'ii(>ral favorable ootMlilionH few 
Wnrkin^ olt- anotlu r flrlii. or anuthrr purlK>ii 

of tbf NjiitiM .iiul tb'ld, mtiy bi^ of littut valui», owing 
to tbf Heacl>^ >^YiHr|iiL' ar k'^^'at di'pth*. infoivlns hoary 
puutpini;. )>cinir tbui. h iair at *-i*^\t ^^adleatt. OOBtoi n - 
mi;; ux* murb «>r liitlv Mj>ta1ll** luaUer, ortOO much 
dirt and r<'fii5<* in Die form uf aall aad OUlpbllf, OUlhloir 

it intpoMiibVto frork ^tlc•h Inferior aaaiaa of ooal laaoaa- 

|M-firioa with t)>f \t*-*t «-*iaL». 

Mort- rb-iirly d*'tiiii*d t hr ^.it^^'A rfilniibli' |WTt of any 



i!ttnt*?( wjtiipri!^^ 

I."->4. of I'OUL <.'Ofi- 

n. lit : r'. n-Ail 



fXlft ijiif i-^ial ilii'ld in t 11 !■- ■ r ■ t hi-r 
>.f;»;ii- iipiijini n| tbr.'.- ti ' I tn th i 
tan. n.: ■ iMii. ■ ■,' lo p4'r .*t-t.- <>'. 
la It. .-. mI i-.'rrjHii antlira.Mi. .|ii'v:i in p.T 
and .t .1',: ik f.-iiliiiiiii afr*-!- biti-:ii- i>i rruiii Im > 
p.'r (-•'lit of rt-li an.t fn-rn f r^t ti. j ; - r .-. i." ^i.-pLiir. 
■nliiL-b rf..iiMH art* .k'po-ltt'il Ufwn n. > :i-y in-liTml .>n 
and with Kood rtiof* and iltJOTB. WliiU- thf U'v* vuiiia- 
ble MMiua of ooal ttehlit ecMitaiuvual t»euu>» from two fi^^'t 
and upward in tJileknria. fiontainln;; from 5 lo Vi (K*r 



i*rnt. of volatilf luattt^r. aad afcaia frotu :w to 4fi 
i*«*nl. of volatile uiiilter, uImj thick Krjuuij unJ^l 
rxixliii^at fTtMit drptliK, iit*iip inrlmali.ju*. au.t 
iM> that prat* tic-ally, whili" cMfrtainciial Seldn nf ttie w.ifii 
l>r«K)iii*t<- i-ital (tt i-ii>» ptioaiil ipiahty. such hh ttin 
foal of Siuib Waifi^. tht- l£ii> arid biliiiaiiiouft ixmI* d* 
Ourhaia and thi^ MldUndH. tln> fnrtinrt< a>kl ..] j^;^. 
land, thf ™t»n»-l coiil of l>iiaca^ljire. Ibi- aiithracij^^a,] 
M'ud-anthraclttr ojal* of IVna-vlvanta wtij ti,f p,tt, 
Imrif r«|cloiio4 Ibe I nited SialfK, and ;ln- i.r it,. 
\Vt-t<tportaoal Bald of >t'w Z«-a!and. wbi<-li ivt i.»ti^i 
i^ a dt-poall of Creta 

lU'Ul conlaiiiK a couiUprab]* prnponiun uf vmvu^. 
tivi'Iy ind-niir tl< iiQ»ll«, aiul muijreml flelilii. uimvpu' 
tubularly tl»»i> which m ol • mora niodcrn icnt>rietl 
•w (bnn Iba CarboDltcroiM p«ftod, do not eotiUia ui 
of lb* iDOCt TaluMa eoal di^MMti. TbarHarr. In lak'. 

lug tlM umMiM <rf tiM •xtrat «im1 innareM of wr Bul 
MKMla, tt baeoDtm of im|ianaiiM that «• ifaoajii 1,,,^ 
>H a> ilii n im a aw !■ mk atlBdt Mow »u>inii(iu 
tp iplMWllM Mtoth»ia«l vmloi! »m wtmt « waeaii 
rmmmm, what imiiortion* nre RDod «uil e)i«h;} 



■■■■■ mnunitoa. ibr 
tham tiMt «i th* bnt 

npnliM el Ornit Bm«bi tlwrr 
t 3ll,MO,OOt,(IOO (MM, vtbriiud M 



< n i wiw «>i i >w 1*0 away ac*iiMJG«w,Aptti> m 



Wlw a and «llMjpni|wrtioii> im- nt km ralni., u| 
andcrraMlnff mioditloat u>a rAimtol* «f luftietiiiiiiui 
moll • iiu]>)>iy of thMipaod blah «hu» fM m win «>. 
abhuur lii.lii^lrln aM DMiaalMtMM to RinnMc 
mkrull/ Willi the ptOdMM Of aaOMMlt •blcll lum 
lirttcr luela whidi an WWktd atft dMSMf goM. 

Takintt all llic iiliwiaMtiailli iBt* aantidmika. ilto 
author irf tbia papar i "" " 
chmpwt «f tba inat ■np 

orlirlnaJlr vxbtm] abovt 91 . . 

a lm» (k>p«b than S.OM A»t balow tha mrUuv. ncil tWi 
then* amy b<> pmhuWy ntlll mnaining; at tlw mil „i 
IlilS ubout iaLlNII>,(M«I.OOn rna« of thin qoaotllv. tbo Imtk 
uf wbicb be votltiwtw vlll twoxhanftvd hy Ibr u.iilii:- 
o( tba next CFiiliiry. Invine alwut VT.WW.iXKi.iiXi ri.u. 
of Boal ■tin available, tufllrirlit to itupply SMiXii'iii 
tnii« a yrmr output for upward of SSO ycuv. but n in 
pri>iiii; cither <if inferior tiunlity or bt»t mmiI 'iIi 
tAitiAt>h' nt n frrt'j»t*'r c*ntt i>rr ton than at present prr 
ruiu. owliiff ti> phyNtrul diKn^lvaiitiu^es by rvuuu 
• Ivi.rli, etc 

The prweiit ilt'pttt* at wiMch 'lur c»jal luiiiiDi; ucwr.i. 
tiuuH are earrleij on lire oottipurativeiy ^hall^^w. TIi-ti. 
itr-- ^''tiir- f" ■» CI.! liirie? workliijr .li-iil t.^ b'.-t w- i'ij 
t.. J . I J.-i'r .lur I he nveriuT'-' (lev' '.I'li'W I In* . urt4i. 
fr-illi ••liii'lL < iir .-xi.stilli.' e*<lll nuppho* are tibtj.iufii iili 
liMt .'i.'.ni I f.i: .'J.ly fpifii 7>l to CliKI fe<!t ; thw ftv.rnir- 
iitiTvjL'.' jrrA'iiiitjly, ami it in nppiircut rLit 

Wlirl. :ti.- HVrruilH lU'pIIl eicx-ril* I.IMM) ff»-I, ttuA /-'a'. 
Uliirt' wheli the iiVfTlt^.'*' e\et'e»i» 'Ji'H ti . t .m: m.-h, 
lilt* ea«.e>. wllirll t'liliiUH** lh*t r.i-,1 nf hi.i km.; .i<i- !.■ 
exirii fh'pth will '-..me more iili'I 111111-.' .nli. iip. i.iiir *; 

Tp 1.1 ifi- vr' -'.-ht. the ull. r. il .-. i ilri u- -. 

hiiitier •i-'i.[i. ri;iifeM. mjil iitir.-;i^.-i| -r i f •Aiir',,!.- 
dur !■■:• i3i-|itli .^ii.i d-uil "'Tilf II.-.-. Jlllv.- Il-i : ii nr 1 '. f. ■ 
iii.«.l.- I l..-ji.>-i-[\ 1-^ i»:iiiir..-nl- fmir 1Iim-:-.mii1 f.-.-t t-i- 
k;-li.-rnLl;. t.i-i 1. i-i.Ii- i' Ir-i-'l the ultiluilU- iiui.l i;i .li-piil 
fi.r ail e.uil wi.rk.u-'- It il- i li- f ill even It tlii» iiii.il 
rnu lie intaliie^l. Imi tl i: is, it "ill be only at u Tert 
hirll i-oHl o( Horktou*. p*i>li.il'ly liiore than duublc the 
ciHt uf uorkiti^ wblelj tMiw iKTuvjuUs owlofl Co tile fe- 
au.-iiuii ill tiie uwim aCM «l labar io bvl> t*)*!*'*' 
tun- [ukI the laric» eouanptlao «l poMar in nwac 

fruie i'r."at -leplh*. 

I'-i.li.i rl-. 1^ ill l;ik- Viv-ar-i tjvfore ( he ireMHral .ivff 
i\t-''- il'-[i-li 111 -.N.irl.iiiU' 1^1'- ..-lUUiil e^MiI huppiv 1-1 tl > 
eviuiilry exiwd-t l.^Kt fi-.-t . Ii it it followp tlmt .-o. tin 
uvenxRe evi*i'..^l» I.jiKI fi-t-l. ii niii^tiint but pleiuly m 
ereAMi III (Ni»t of working' luo^t ..-t ii,. 

Tlw oowt .if workiiij; csiaJ lu tin* e\»iintry ha^ for umiit 
yean |iil*t t^»^>^^ nil liierell^lti^ one. irre*p«x'tive <if iili> 
Bk'al CMii^*. Jtnil lit tlip present tliioi thi-n- i* no iml ■-* 
tioii Ihut ihlH i;riiihiJil liiefeAM' of i-okt will li-il ii.iitiiiii.- 
to ii()erate. The ciiiiM-i. «r.i ehletly the mereajeii n .i 
uf lalior. Ihc e\tm aii.l liii-re.T«hiiiir Ininleii uf rites aiii 
(liK/'-i. and the laricer eulliery stutT? nli-i iiiiprovt-iii.'iit. 
Ilee.-swirv to lUi-T-l the vnriouti rei| iiireineitt- of lll.-1'iir.l 
Mine* Iti-cillatioiis and Workiueii"* I ■oin|>«-[iMili<iii ■\f'r 

Hut 1^1 fur at eo.t it iilTeele^I hy liiituriiJ eivtiti*^. i!*j'tti 
thii.*kn«M o/ iii'nm. iind <pmlily. 1 think tliiit it wil- 'i-.i 
reiUM>UAh)A supposition thiit a ttuKlnrute eo^t will ]irf- 
vj.ll for iiiioth.-r .VJ year* at tfie end ot wliieli )-.-fii"l 
|iti>-i:-:il .-.« i;iiiit will b«i|ii h lo Operate vthieh will liiof 
111,. , t''- -r nf ktemlily liMTrviu-inir the itrtt until it r^ii<-li<-^ 
Hueh II liL-'ire i>« to rirmler prollinhle inlnlnir o|>eruri.i > 
itu(ici»ii>le. mid ihh limit u belleml to be alHiui t ■" 
fort bi'low the Hurfaee, 

It may be aruueil tbat with OUT iDOrcaaiuit OMt ntaM 
will ba proridciJ to mlnaa that aoat with lapivraJ 
naMbanieal applbuim. cla. Thi* altaraallva^ homw. 
vlil not boar innnrtiyatinn, ftir, aa lima eota oa, al- 
thoiiicli iindirahtadly iiuimivMBaota will take plu* <" 
iiiei'iiuuloHl anpliansw, M tlw applloMton of bibur lur 
"p-tiiuir" ttilii Msni, Id baallac. and Id tb* uiaiitpa- 
utHiu ot tba coal wbw It arrive* at tha tnriur, 
(liew [niprotrenMOta will naanjr •ppir to ibn ap*nj; 
tiuiin of <i«rciu<ii(ivtiion InotbaraoiuitniM, andaiUtitU 
hiave uuiolvesi ilie ciHU|nnuiva ineraaaa of aoM iln» la 
oreut depth aud liiolt icmpcnMre and iaeraawd ajit 
ill tlia workiug ol IhJa aaaou in «maprtUiaa with m 
vorklDK of thMk ■maa, and to • aarlain pnipotdaa cf 
ooal bavins to bt warkad «f MMar qoality and of l» 
«>vaponiti*a pawir. 

At pNiMt tha t i aa to r part «f a«r «oal ouipm a 

helni; woriMd (Mao KlIUaflM pOMMllDIt tb* tbiclUT,an<l 
mar* rtUnabla aaaaia briBfr at eoiupatativaly ihalK" 
tbiptlui faalow tJie turiaae; and we ■ball errtaialy. 
within 'tha naxt M ysan, aee aa ammaiable diaiaa- 
ttoD ot output, owliut to appniaenini; aabauitioa <• 
tliaae cullirrim. and tlisr* rMnaim at p ra w ot eolU|■t^ 
atiy#lyle« uiil«t luhimtt traeU in tbi« mnntiy, 
where Che eoal lies at » icrmt d*pth. 

Of coana. thvtloraikHi ut what at |>re«.ent reUMMt 
of the ei>ea|>rr and Itrst coal eea.ilH de|wu«it< upoe taf 
inie of output, hut the periiMl of exbautifii>a luwt 
iM>oijpr or Inter ariiw. 

Siiiiiinnri/iii^ our eonl refonrwK. w« hare — in •em"* 
of feet nod npu-nr.l in thiekne..ifi. wiihlu n de.jttb of 
-t.l^ri r.,*Tt Im'Iow tile unrfjir* nil »u<(iiiiat*-d ..niolahl* 
<(ii.»-*ilit\- of I'oid (vt.ihl.- aii.l eonre,%ledt. iuc^ud-lilC ti» 
Irith eoiil Ilelilh. of H-.i.nii.uri.m.> t,,,,,. 

Nov.. it nniv Lm' Well t.i Itnpiiie h.iw far I- thu lifltol 
of f.'.iioo.OWU.aiM tuiui, wbleb ia auOlcicnt, at onr "I*- 
iiii; nue of uotpul, to ■apply Clue raiiiiiwiiitnta ol Oiay 
lirit niu lar at bait im ftan, avatinbia at m MaMMirtl* 

OIHit T 

TabvUiwifli, torn tta aooMMDaamat af tbe pM- 
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a^nt oenlian\ and prrTiou»ly. co*] Iiam Immid wotIum]. 
niid al an incrcMiiniily ntplil rM*^ iliirliiif ih«* i*A 
yeAHk from th« thirkv^t *«Aiim of Nmi^t 4|tiAliry ^^xli-tiiiK 
iictiiT th« onKrop Ami vlown lo u nMxlcriit*' ilt-fttli Im-Ihw 
th« mirrart*. HHil tltc 4)uitnUly nlrfinly WMrkfd (-nvfiU 
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il,OIXI.CUl. 

lllm l>*^ii alr"iiH> 1 
111 lat«r ywim liuvf 
ti**t HtfaiUK. 

Anyone who N iirn^tir^iiiv 
iliiniiit; is niriir<' ihnt ivitli riji* 

our iniaI at tt:t' jtr.--t ut .Ijiv wi 
of -J^HH* ft-4>r. It w.iiiM hi> i/iui-a 
-iVfr;j^'4i [iri'ncMt i"vM«t I if w.irKlnif 

> i|M-M r|.-|ir|| [if (.■>■■ or Il-i'n .il. 

lit'* (-fffCI-i uM lie itKT^it?!' Ml t'-iii;^r-:tliir 
till** tutlepth b«vili t" ■'IHTill'r. in aiMiti 
<"f Hi* ilMln^luml |M>wi-r rev] i;ir'.-i]. ,mi,I utc 
de|>tti lUfaiiii fCivaCrr oapUdi uiiilav. ui. 
Upuu thb ijHtmiM) of cApiltil alv) I..' 
ettarKi? upon tlit* tutiiLTtil j>roili)t>fl 

Fifty yi«ani a«t> tlw artirii(r*t «[.■•^l.'t fr 
e«Mil supj/ly w iL> nhtalnpil wiu jiri-lmiilt 
f»-t't iM'iuw :h*> >.ii'fii<ip, TiKiuy -Iim i\..TiiL''' ^;«'-,'ili 
frotn wli.i'li th« whole of our Annual ou|i|ily ,h .it_.lA.iir : 
•II, ly h>i Ink. u to be about WM fefi. iiii>l yi ; >-nr« l i'ii -.' 
rlM' -ivt-r.^t;.- (liay llav*- incrcsiuiHl proltiihJv |.. i.-Vii nr 
I.vm t. Hie larKV-r annual uut|>tit n-'ti'li-riiit: th'- [iri> 
Cifrv uf elliHUittluil, uf repirtU depth, iiinn- ra[Hil :n 
lb4* futurv than it haii hr<>ii in tlie pout 

The inci^aniDijr rout iliii' to ti:t* .'r.-nt. r il^ptliti of 
w;rkiii:it;!i, M> far aj it in in* r.-ly u i|i;i .rliin . if more ex- 
in-:L'iituri* i.f fjower, han tttTu nni .rill toet |iartly 
i.y niinnivt..! mechanlcrtl appiiHiict'^ it« pr^-viously men- 
tioiivxl, Uii'r..ii>-..l ..ij:|i;il. ali<) forth, htit when the 
I»'llll>^rafurt. ti-M-iiiii— hitfll as to rediloe Ilie useful 
r^iiltH uf tuanuul hi*J«->r and llorwe |x>wrr. then we have 
a li«4W elelueDI iiiCruUuCT-d whieh inevitably incmiMu 

'I'Ue writer'ii exporienefl in colliery o[wmtUHM, car- 
rie.l ofli at depths exer.|tt]int; 2.0)*) fetit, fullf bCMS (hit 
nut, and altn<ouf{h ic luay l>ti pnurf li*Alile to modify thu 
eoiulitionn, <iir<in in rvKnril bo teiu|M>r«tar«, laioilio i^ 
i;r.-o, a •enoiiH irradnal liieiwufof «Met do* to tii.- 
er.riijii><i dofhth, et«.. liwvtukble. Aad aliwady. ii . 
wlih»tiui<IIUK tbe varioiu luaimTMomta whieii huv.- 
be^ii elTect*d iu miulDg operatuMu diirini; the hut half 
A 4.ientary. tlfte averaictt isoatof imiiiinKcoal to day. irre> 
ftpvelive of fluodaatlom iu wa^n. ia probaUly ']«! p9t 
eetil. above wJxat it warn SO vrar* af^. 

Tlw fact Ibat withm lbe'la>t yeni»»|trMlt nnnb«r 
of roUicriaa han bmi atwnMl apon lars* amw of enal- 
flald, and that it will iwqulrw *) to SO yean tn eilimn-t 
tho rvwaren of tbaae laoritm «olll«flv«, Indicaien np 
prDXitnatoly th* porlod whon thv co«t will nMildlyail- 
TanoB. It will onir be npon the eiliaunilon of cbe 
balk of tb« bant oual aTallaJile l« alivady eiMiiii; col- 
ll«rlea, aod the future uitlpat Uarloe to Im matnUiliiied 
liy rooootM to dee)<er wiiinliM^tiiriiMi Important atop 
ill the direeUou of iuereaaea ent doe to daptb will 
besin to operate. Therefore, wliatever reoMdjal maa- 
Mkmve adopted, they ought to ba^ arranirw] a* to 
OOa^e into partial oiM<riit:on by tlw end ol haifaovD* 
tarjr, and b« eapaMa of ailjiutiiMntao far ibw wia 
bo ntiliUNl fnnn doeado to daead* to ooi int l int tlw 
vlToot of tiM loorauloii eoat of worMng tiMM MOiate- 
iDg pertloii* «t rar egai wppltA 

It may In at lnt>rt»t haw to tlMta tkal a noMMtaM* 
aMtawtaaf thakanapamrprodaaail toiaah portioo 
•r OMr anmtl wtpaAotaaal aaii allllHd larliidiMtiU 
fMipOMa II abaal ■.tM^tlO kami^ aiid the afiimik 
■lata pi w an t eoat at tha pMila af «aiuniB|iUon at bo- 
l«a«n Ma. and aSii. par bona mnrer par annum ; wfaila 
ff all our eiporu of eoal and eoal DMd for Riia ami 
hooiohnld {Hirpom wm ineludfd. It woald ropnacnt 
n,OIM.<>00 hoTM powvr pur anna m, equal, If It ware prae- 
tleablo for nan to perform th* mm* labor, but It I* 
not. to th« work of a pupnlatloo of riOd.iMn.wiO worklUK 
p«»|ile wh'i won 111 have to li* fl*ipfirirf.M,i. 

I may refer, before Kpprx>a4.'bii]>f the <|tle^tioll of the 
Aioerioaii eual-IMda, to Uulbaira niliiuatvd arena uf 



rSrnat Britain . S.ono 

United !<tJ»te» of AniBrlCft ,, , I!>4.n»i 

Ka<*l» v'T.'««i 

China and Jhiihii 2").i«> 

(ieriiuuiy 3.</Hi 

Uebliuiu and ^ualu 1.I0« 

India H,nD 

rmmt. 1^ 

To whifh ini(fht hr afM^'d f7i->r;nr>'i-s .iTii.a<i nf 
itt "'lalini* piirr» ot tt.i' ivi.rl.l. J in I'ji id^ .^ril.-h 

liftvf jiirtf l«"'ii f(i :uii«r;iti'it nt»' '■tnrtlyof the Carliuul- 

ft-rnUH li^ritNl. 

Unr c'>l'"l>••^ 'if N'^r'.h Ani-ri-'-i. AuBtTttlllk N«« Stft- 

l:.-uiil. iliiil Sou^li Af^n-a ii-i* n-il L'iv.-ii, 

Assiimiii:: I In.* en;!! ni-Tr-.v- -if Aiui.-ririi. f'hiiuL iiuil 
Itu^cM t'l riiritiiii; ii fnir p-i '(turt ii iti of wurkA'-l ■ 
IE Will be tti.'p.in-iit !i;>v» fur in •^ii-'-'iri of mir ri-^i iii m 
*p*t thtMc o( tlu-^r' thr<-i' r-iiiM.'ru, mni rl.ii,': i-'Ui 
MNifurntir how iimr!; Lirt^r ' . ■ ■ i !-■ ■ ' t i. i.r i .f ci ■-■tl am 
4im« in tllPihi I'mJiurii'**, .'it.!.:!- ^vutnt'ir ] iii n .[ nik'. "r nt 

at a ph**)!!* Piwi, ("iHni'urw t uuti 'in-it' IHnt.^m 

i. Wltll n««»Ti! to tiW ^^-^-i;.! hr :t !. l:i:it llic ['iii'.f.l 
Slat«« |M}»!W« uiorv ttXleii'ivM i-muI Uia:i lirtMl 

Hritaio, niid tliat tln*tr wni|if:iiir.rj :ti '.ti-- futiiri' wui 
brcotue BffriouB iu out fortML'u luiirkct*, lueiuUiug lUo 
luorkrU of the Uaitol StaIi^^ 

Ain^ricH produceH i-oal nf .\]\ ou.iliriw, anil tJie wial- 
AfhU fxlrrni ovor aii i nontiouts dimrlpt of ivtnnlry pro- 
\[>h-A ox.NiUvi.t riillwHy ft<yM>iimKKlfltloii ; thi? 

rh' ■il'-' ixtToril iiMiJ-ital facl)lt)»>H for XUv liittrutil 
clifftp rtinvvyanc^ of tlM» tiiiiKTulB. T\iv trrvat driiw- 
bM-k of the Aiii^rlmn ■roal lteMH, ntiii mir rhic-f njr 
j:Tjitri1 r*cnni to their cutiipelitiuti with \i* ui forrtjfn 
ituirkel*. id the ffreat diHtiit)c«- tit whirti thr itn|>nrtAUt 
AuiericHii eual fltddii lie from the Atlniitip mhi tMuir\l. 

Neverlbele**, Anntricu lio* made rnpni Mri^len id thn 
dirvctiun of rotut>etitloii with this coutitry- i 1 1 Uy tite 
«hr«p oonntrtirtlon of the milwajf. am) t2j hy cht* vt- 
cvptionallr low rat<* pvr too pvr iutl« ehartiwd for the 
MTftag* Of mliMraii. TImm n$m at* BooMililiiff iikm 
•M-faaM «< tbt MDnt wit ptr iM Mr 

VnlM to tbil oDostfy. it pmm%^ foil 
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W". L-h 



fniiu llMt m iKiLtK*('h<Midull'H4«bug ladrlivtfffvd oit the 
Atlanltf* nea hviartJ at a lower rate p«r top than coal uf 
»j.|ttijUf ipmhty u M>ld K.lt H. iu thi* euiiiilry. yet the 
(hxr^iH'e front lMt>.l>iirt{ to th<> Mia hoanl ix alM>iit 
iiMleK. I hf-heve. ninl itit< oi>^r uf t^rrinic*' *>f eon!. I aiu 
ndvlsetl. duel e-xoe*.'!.! oiin ^lolliir |»^r ton. 

Tlie Auierifaii «titlir«irite <'(.ml *>\ ^tvAt purity 1» 
widifK- sth! jtiieri's^fiiily iiiwd fur oomuierelal puriK^h**?. 
L flu- . ir ■liiii-- . HI- .A'tNiui ewilo are uf a hltrli ela!>ji 
■ uf far lii.- nriter i» itifMriiied. ure not 
iiinl il'' ijm' l.iiMr •.■arrMi^<' -u wt'll as li»e best 
>r,4-.ii 1 .1 . ,1 N-.,i Hit l.^laEl■.llh^■. l.i rr, uur 
-.f II ... . ; ._■ 1 .1 ^'lic-'ip t raii.-il iA L»: t* vi-.ir*. 
ifCi'iiKii^ ii- I'l''. t:i.' |.[i'»..*ur<r Wi f..iir liifctaiit 
tuti ni i.:* titi'Mi Thlv i-*>il»p*ftl- 
-.t-\.'t*' [iriil.. vl.lv ill zU*> iin- 
if tin- [Hi,.. urniHx 'ihur HrlrNh 
(HTtiiaii.'nl ly n -'ls t' < ", H , i fit- 
J xil'. L^.K*iiiU'* !»^ri'-'u- pp>i'irti.ni-_ 
piijia .if Ihe -Ji the 

■■•-.-..1 fi.-l.]-.. 

.1 ti. I.U i.r .t l..n.'l thr.'.- tliii'^- Ihf 
■ Urtiuin. and Im how hvniuuiitK 
Tt^imrvti ill tlw ftuulh near tlie 
"■•'nif, MipplieH are applied fch telly 

:i f-ir hnifeiiold nnd inatmfaftnr 
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deooy ol thxwiMltUoiM l» t» taaf <mi tha mm 
iaff«(Ml, aad mnitm w am ■Ithwrtrty do 
atttarU to nbmk thhUinriMa «r mt, a tit 



11'^; p irpi Tin* Kus-'iiiti i-i'ul :^ .if v.viciif -iij.^Mti.-t, 
iiijil riiiit^i'^ frutii ni:tlini;'ili- In hjt;hlv 1 ilt uiii iii-:>ii v it 
I.* pr.iilui'f.l Ik*, thiv pr«'**''nt dsiy in ■fun.' .li>.f r-.i^tt. in tin' 
writ. kti'iwlf.jsjw at a lowrr<'ix'. pfr ton thmi i.» i-u- 
Jiv.TJi^'.' ;'n-t ^tf vforkliijc i'l tin'-, r-miiiry. 

Th* dit^Earice of the Kui^Niau otJ4il-ft«ttltii fr<:«u her 
hrjanlH io t;rea1er thnij Iti Urvat Britain, aud we have 
thus, SL9 in lite ou»e uf AiiiericH. more ur Inui of ii tttLfe- 
(Tuard. !<t> far aa cuiii|M.'liliuri with uii jit foreign luarketM 
is coiiecnied. but the niueli 1,'rrater coal fleliU of ('htna 
arc now on the |K)iiit f>f beitiK more or les^ ritensrvety 
dcM-lopi't-l. The extent i» vanuuKlv otttmated, but it i» 
[>rot)nblc that tlwi rhineso kkiI fli-l<l:» ejt*>nd orer m 
kiirfiire nroa r<|tiAl in ar4>a to t)ii> Auwrienn eoal'f1(^lils» 
and 1h<>r«arr ri-aMMiA fnr hnlHinnfr that In tb« ii^lfib- 
h«:irhtxtd of the Uulf of IV-chi-li collleriM w*ll ooiji* 
Into wurkiri)* oiK^nxrion wirliin a Abort p«rlod. Thin 
1 :'-r [if the c'liinfMi^ field i*. )je{l<»vei| roemitaiD o.ial9 of 
i •pjality for ijnv'iuati<>ti and Uiaiiiif.-\L*ttiriii[^ pur- 
I' - atid i* cyMuj>ari*tiVf ly near the nea board. The 
r-^r coal lielila of CrutraJ Chiua may uut be developed 
vfi rapidly, but it may be noted thai althoai^h diKtant 
from the ■aa-boanUhr'^ lb« facilltiea tor tranait aiTonliid 
by tb* lar^ge nariffablo riv«tni and ehrnip labor mductf 
tA^^ITtfCt of thl* imtnnrfr ii»mpiMtf>ly,, and tha c*rrl«|r» 
frora thaae inland 'itnal flrild* will probably ivprMenc 
ft riHMWato oofit. Befild«»<. for liir*»riiJil <v>ik«iltUp<kMi, 
provUied tiM onal Is Hill! workeil oheiiply, the 

iliMaDcfl to tbe*ea•l>oa^l in nut ho iiuporiaui. 

Thi* ciieap labor avalUble 1a CtUita, ami tiM ahaUow 
<>«ptik» fmm wbleb thair «o*l wilt b« WMted, tadtata 
thai tlw ChhiMMftl wiU be deliterad at tha mm hmwd 
at aucli a low «oil tt wDI •nafala that aoillilry to «ov 
paie with aUotlMHrmatHM for tbatiwi* ot Um Bm*- 
era hamlaplMnk W« liim^ tlwrifoiiL nndovblvdiir to 
antie)|Mtt* vmj km oowpttltloa lo um fotofflv to fbr 
a» our nariMCs Id Ibat mirlaa «m ooneenMd for laaay 
«t«M!ript4onf of laanafaetarvd ffoodf aiMl for mlloic 
tbe OHiroAiBlR* inartB* vrhtah fivnuAnt th» Ka*>terii aeiui. 

Tbo coffMlftioaa prwraUlnff in t)Ht8« prinHpial fort-i^rit 
ooal teldaara, ttorvforvb Id tb» dlr«et(oii«f ch««p4Hilni; 
Um prodiMtfeoo afml I wkll»JD thto^ang^tb» t^n 

■Otuethiuf; 

. _ lime will ar 

Hy»— ibft atithor tilUb la half ^avntnry at the latent— 
whan ai a nation vaibali hava to tarn tbe pn>bnbility 
of onr nmnnfac taring poattlon bdnff mpklly vffaeed in 
flomwqnenov of the duaroMW in eott of the luel w» liava 
to empJoy lo o«r vmIoiiii maonfaotnrinc prooMMi, and 
In the MRMnbrtog 9i cNir n w w aa tfl* laariii. - - ■ - - - 
with tlMaBiipQiM or tba aoal Md bsr 

tor*. 

Then, with refcard to 6«nnanj aibd Balgtom. Theae 
two cDuulrM:9 ate our claiaf uuuinfocAitriliff eompetitora 
in Kttrope. The tjeniian eoal ftelda are Tcaa in extant 

than niir own, ami the aiitrnifo qnaHtlftft of thnir coals 
HPn pTitjtthly M>in»'whac inferior e»nupaT»*«l with th« bent 
of our <HVilti, yet <4*>rniaTiy, hy r^duHni; the ro»«t of car- 
rla^ on her ^^rate rnllwayr* t<i lot* than half th^ rat« 
l>er ton mile cliarKe*! Iu Ihi* ptmutry. haa been able 
todeVfliip II larip* mid inereu-iinr liume aud foreijiti 
I 'liii ini-lf f-i.i:i bt-r pmiripal vha'. il.-liN u Weiitphaha. 
A-« t : til-' i:i 4. t:. howt-vtr. fhfSi' -i 1 1'. j'.-^ ■■•ill arise in (ler- 
luaiiv lift W'.-II .l^ III Hel^iiiin from iiicreiuuiij; depth*. 

tlii'v «ill Ii.- uf Um- .''aiiic cltariiCter hj- th-.t-r we 
jthaL h-'iv.' ii. .-^^iit.-riil wi'.h m Oreat Britain, u. rumuy 
ik:i.; lh>lj|;inm will, however, b« probably in a worw 
i--^iriun than w« ars^ bi c aew tMp bava alraadf re- 
>un-^k tbefrratoi«f aantaffo to a ' 

Mt.Ullt, 

'I'l. W"rt;i.*niv ni.'I H''li;iuiij tl'-' 'n 

uf Aiuvri.-i ..n:il ''l.wiii ^iil f f. 

••iTi'Mis iiiii'-ir'- * ir-ri;i.Mi>'. 
•.)U Iji.-r (*■ ml f- r in-r nia-.i: ' i :i .i. '•■ .n- 
ATI' I 'ti imrs. 'I'i'ji- an 'it ■ il ■ : ti .i . ;t 
Mill L'- iimr.' pr'i'liji'i.vi', 
iM'p'.il.triM-;! th-nti till- -i: 
10 \l-'.vli i; tt:. »*;ti Ii .|i 
iiii:l> v..-il (i-laf.Ml .A irh r.'i.-;vr.: t.i r|i.- 1 1 i-r r ; buS i^i/U of her 
■ ■■-.^1 I'k.-M-. -irimi''-l -:ih itii-> art' tr.Tir-r.:i 1 1 netir the sea- 
lii 'ar.l. aiid r'"^-''-?' > "•\ - '-f .-i->'p'.i.i:i:il quiility ; i*o 
k':i„'- lliert'fore, il-" miit hi_'li r.ii-^ f' irl» are ]>rx)dur!ble at 
ji :ijMdenite cost, ^h-■^l-. pr ivnl-ii wn retain our i:i.i.ri 
tiaji- Muprrniaey. iti all fTot-_il.'iliiy reuiain ina fli'nri-tj. 
iiii; eoHiiiiereial ponitK^ti, si. fiir at any ftxt'', phyMUukl 
conitltioik*! aflfeet the qm *-f n iii i 'i* flu- .'•isr i .f ) u^Khirinif 
eoal. In reiriirfl. howi'i. i. r.i .i u tiir.<rtial ineHii^ ut 
coiniuutilcatlnti. althuuirti a very fn'mprehenniv^* ^v^teiii 
of raitwavH ban bet^n eiitablititied fur the iieeuUiiiioJaliou 
of the eiioriiioit*< (rafDe of thi*i euiiiitry, the ralen 
chanced for transit tut eotiiiiiLred wtih those eurrvnt in 
Atnerica. (lernmuy aiid 1>el(riuiii, e«piM!ially for min- 
erals, are exeeptiotially hi^jt). about fowr cliae* the 
Atneriran rat<Y piT ton p*T nii!fl, and twifw* th<* ratejt 
ehar^fd by liertiinny arul IWIiTlani. (hit notwlth:«tAni1- 
inic thifc fa'er. by re**on of onr ne^rn^M u» nor honw 
iiiarKet* and to th« «^a-tKiaril, no loo|{ aa our betit ooal 
reiiiAJna unexbaufeled. at a iinMlerftle depth and outit. 
w« alkali probably be able lo Itold our poBltkm in tl»e 
wariMla of tba world wltb ottr nanafoolareN. 
aa|a« «Hi|r Iwa inpiidito talT • Molovy 
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nble fur tlw production of cl»ap ooal, and i\w ]ir4>bh!iii 
he wiiih«» to diM!:iiN« i» the nature of the reuHHliaJ 
lurosurea, if any, whkch ic mav Im practioabJato adopt 
tu enable tlial fuilf i.>4-ntury of prutuihle pnMptrfty ba- 

iuiT extetwIiMi to two to tlire** pMitijriett. 

If front thtf iiatlouat |K>lnt of view it wa^ eunsideml 
eN^eiitlai tlnit ttie UHtHHi should imwm'v'* all the tiirn- 
pik*i rtiadi* In the r«iuntry. bow iinteh more is il neer« 
i»ary thai the uul H'U «tintiiii j;, 1 1;,- rai U ji\ n-hjeh 

are the far mort- i:ijp' i.-r.ai.r. im'.i'i.-" ..f i ii ' f-u.^, .muifini' 
cvitiitu * l.Tnforrunalrlv, no pr'>viMii:i -ams iu.».lr- f-tr the 
.■>'atc bii.IiLnt: ff tliL' railwav-i, .si. I ii n u'l i )...wit is ilv , I. 
laujfl i:i I'^l i bv |^u•lltJ^ '.if w t.ii-a tU-y ('an tw- j iiirr :iii-*nl 
by t-h- >ir.»:.\ f l.i-.n-vf jit any tni-.f Tfi.- railway» 
hikv.- l.i i ii i^iiL'-inirtt-.l liy pf.viii.i . i.r pri>i-^ ut hu 
♦•niiriii >uh iitfcf .111*- vxruiH*- raiiiM't- ; rti- .Hntiuul net 
rv. l.i.itt'VKr under «xi*titi)( cuuditiujiA io kjuw* 

ttiinL: like iivoH)t^:m per attaOOk aad IdSO tO 40 3 
tin' ii.-t II ci.Tii-- wiil probably 1 
f,'.n.(iiHijnK> per annum. 

T'l i1i:j« should iic added th-- r-tinrui' I'.lt bv rniK tii 

of th<' preibeDt :cyxi«tni of niaiii*K'-ii"'Ht tin- 'ii.su.r^ i .| la \ 
*>/ :h<i mllinir i>i<wk for pottni-ini.'a- wurkii-if, nh,: ui»- 
nmv^iuiry co)n[ketlttoik Involvii.i^ rh»- riLiiiuiii^' i>f unUtn 
with tiiMiletpinte loadw^ eto. l'r>.l- il^y. I In' itn'iiuie of 
tht* rHllWi^VN <^f 41re«t UriCato, if tJwy were in one liaiul, 
Jii'iJ ttj>- iiiatMtL-f'nient WMHliad OB dtfanBfr iiOKib 

w.iui-i p-prf%-ni atj ii I inaal ttttt mmnm in TW ti i W jmt t 

till,.' I.f tiirviiiii ,\HH). 

>uw. 1; '.hi*. Iiiii't i.f £lV^,r»>^,lVO p.-r iiiiiiuin nr 
pari i.f It a* I ii'i'. .:iii'»t ii<-i'i>*atv w.^ri- ivvai l.»\'l" to bf 
drawiii i]{>ou ; that in to kav, it ilifi railw^iy raceh for all 
elawmK of niiiiernU, fpiiiiilN und |kaju>4inf^ni w>r»> re«liie*f^L 
decade br dei?atlA to o>nnt»*ract the |{eii4«rHl elT^H'fof the 
liiereaA^f Ci*iC of protlueln^ the itdn^ralH, we (thouKI (k* 
Hblt< to utilise the wholi^ of our exihtinjr cwal rettoureew 
UMvter prat'tlcnlly tui favorable eundltluns us we t<haU 
Utilise tike beat and aheapeoi of our ooal raaoaiav dnr> 
totrtteaaBtfllty yaam 

FITTrRH OF 4T>At.. 

It niay be eontiinilei] that at M>m9 period in tl»e f iitlll# . 
a «ucce»*>rul 8ub».titiitA for emil may t»e diw>.iveretL, bat ' 
wa iBKUl baar In wind tbe extretoe ch^pueta of eoal 
and tbr poaribUlnr of «o eoonoiuitiiu; {tn eouMumptloa 
ibatt)^poQDdaerooal p«r hoar will pruduceone bofa* 
l*o«er oo tbe averaiee. equal if ooial m valued at 7a. par 
uer ton to one horae |>o«r«r fur 10 hours per day for Id* 
II does nut. therefore, appear probable that a aubati* 
tule of equal power ia likely to be dfaH»v«ved at any- 
thing Bfiprtiiarhinff ■neb a oaat« and what will happen 
aa coal becoiunii daarer in tiiia emintry will m a 
icradiial transferenen of thn mantifaHnrtnir otierMhMkB 
which anpply the world ti> r<Mintrlt4 where the eheap- 
eat ooal u |m>doioed. 

It furehw follows tlmt m> Iuuk ati cheap eoal east be 
worked in thiH rountrv. the ileinaud (of It arlll eontlnue 
to increnae nutil ai all <iViMLta all the luodarately daep 
ooal area* aeaUahle in Ureal Britain an ooenptoi, aiia 
It taaya It fa augRaMed. ba Maaiaad ibat before tbt 
wbeleortbaee aiwaa are oaeapM the ontpal of oea}, 
wnreligfatlxovar SN,ili,im tana par anaoin. will be 
taaraaaed to M,tn,lto toaa per anniUD. 

ABdnowaatotbeveied Qaaatlpa of oar enanalva 
UM!au»i of intttnial mnautitnlealloii lb thia ooaalrj. U 
would appear tlmt (f dnrinn lb* Mil ball OBBta^ tko 
nation iaaparad intematiotwddMMltia» iaabaaatwat 
war. we way expect to enjoy*! — ' "■ * 



iu oor maoufactarioff liMHlflliajMHis ta 

Hupply of eheap aad nod aeal. with nariMto fa «ar 
w idafar apiaad ooloolai eaup ' 



widdjr apiaadaohMiluei 
dooa to aattataMainMy, 



J oiur poattion will nmaiB 
yoriod minethla^ can be 
-oven partially, the iacreee- 
layaaatof pa u d ii e to g ooal which will inentAlUv Mib- 
aaqnaoAly arrive, Iben the nation will in- m a coiidlrii>ij 
to tnaintain tta exIittnirmininereiaJ prot^iief ity. »o far aa 
eheap coal in roneiirnf^, for oMituriie»t, Hut havinir re- 
Ipard u* th« lobic ptTMl ilnrlinK which tbla pro«)|wrily 
may be «xi>ecte^l to itrevad. and the e>ooiiouiical cun- 
dltioQg uniler wbioh ttie nation luav exixt, other favor' 
able cOuditioiHt may be ereatet:! hucIi a« that of berom- 
iu|C tbe bome of tl>e Qner induslrie*. involving- the <tni. 
ployntent of luuch labor and leu* fuel. Thtu country 
nur alM> beoome populoiu ana rr«id»ntial country., 
anu, a* it i« the i^nnter of a t^mat euqilre, cheap cuaI 
ftupplin* niay in th« far iliotant future become leMuf an 
urvent nei'oioilty. 

Thn direction in which relief l« to Lie found ih the 
clwHpeninjf of onr Internal comtuuuicatious, arn-l the 
reductloti of our rntes and taxev Now the only nMwle 
of dolntc thin au|>eurB to the autht^r to tx* ih^* rejMiV' 
menl durinj; tue next half century or therenlxiut ul 
the whole of the capital outlay of thiM country in raU 
ways*. dneJtSs »Jinitaeion, water, iui<l oth«r pnluir whik- 
inL:^ 

It !:« I'livjoiiH tt-at t.'u> nutMii, 111 )iH\itij; t.fT tlif Na- 
Eluii il iK'lii at il >.iiti'.t;*;iriai tA'>\ \h pnaiiJui^' in -'irne 
il.-iif.T fi.i' rhf (rli.'f I.f r ir:!!*- irt-TiT-^it ii.ijju. I.iul while 
rliH -fji-is iiu'iit i>f Ihli ili-l.f I" ill' ^iiiij.nihlvd itiijKirt.iTice 
friiiii tae |wjiir. ff '.i--'** i f ri'ii^'f I" <iiir (tiic\i**^i .r«- ami 
ai pnni-liiii* a Jiiii'l In_rii w|j[i']i Mr t-aii i.hliiiii l^^■llr• 
f f r r.irr> aj;^ I 'Fi warfiirr. i: !ija>" tio- (ibvrveii ttiftt rhc 
rfriu.siietil r^'liif to the natii.ii t<\- f!**viii^ uJT ctn^ wln-N- 
L.( tliU iK-li'. wii; he n'h.:i[ : i WU.UWI per aninaii, an 
ani'.ii.tl atU'iiiEit nhirli lii- l)i>ii Kwalluwed U] > i r n i^' 
ttui Uit! y«yif« )ii UM-r.ft*i'l .unnii.^l naimiii^. trx- 
|M)iMilture A»f«nnitnK that by ne-tn- nf tIi^- rvEK*ynjfiit 
of the National l>Hbt the annual (-tp+'rnliitir*- ii> uiHiii 
tJiin our .-\nny. N'.-^vy. and Ti^il <t'T\- vfn, a:i,i Kdiu-^ 
tisMi. i-. rr-hi'.-^d t... uia3rr .t|lM^.^^<lll,■^►■l, h-'w '-an eri'ri 
thin t'lMTiii-nif ri'V.-ri'.ir^ be otifAin-:-tl il i.ur <"^ ■itnu-irnal 
nupreuKiu'V were to uuappear, ttwiii^' u> mir i-ri;iii'ry 
not poKJc-^jiin;; rtu-ap fa<'l ? 

Would a ma tM- riwvn* prudent antl far f^cmur t.. ipi«ly 
thefuti-f*- ui-vi .ItivutrfMl to refNaylnie the oqiital of the 
Nwi ^hai Itfl.r II. the art^utHitloit lor the Stale of our 
rad-A -is f. eft- I'.'uiii the revenue obtalue<l. eouipletv 
Ihe repayment of (he NiilH>nal I>ebl enpilnl. dunnc^ 
the coni<tdernble j>enod. prub-nbly of it o<*nlury after 
oblainiut! potsratfioii. when it wouhl only be necnuuLry 
to mluor tne ehar;;e?t on our railways by a certain pro* 
portion only, »till lenvini; a laripe ruvenoa Itoai tho 
milwavs, plus the ei'.inorni<n( whirh woold fao eaoafld 
In wor^cinic them ti* one undertakuiff. 

In tbiK way the emiiniui'd prMNiienty of the natton 
wutHd be Heciireil. a* wkII hm a fund be created* avail- 
able for repaynMiit of what may then retuaLa of the 
KattoMd Debt oapf toL 

Ppoo tba um aptlo n that th* aapKal mtlay 
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raitMityh uml ijnck*. ami the* local rhnrirfM U»r tiit«>r(>M 
ou luHUK fur Muiitaliuii. WMlt*r. rlc. Iiuij wiuvmI. rntr» 
and ltt\f» wnuM lie reiluool lu * iiiuiiiuiiui. Mti>l ill 
tiiiiAlely. tu) lliitf iir<M*Hitlin of llii* cujumirri'** of tltt* 
eouutry rv^iuinrj, ilit* cu»t nf (ruveliiii; aiut lUv rHle« 
eiuirig«Jibie for iicixmJs. tuiiieraU. uiid liv«* »foL'k couUl 
b* ffrmdnally fruui titut* to time Uiwt^rr^l. until Uirw 
olMrvM arm rrdactui to thi- l>Are warkliiK npetwcv. 

ThiN c»|»HrHttoii. if <'.irriisl cmt. wuiilil htivv th« vtfvet 
of iu»tvrl«)ly rwluclikic tiu* e*»t ot livuitr. ftxKl utui 
L'luiIiiiiK. mil wiiulil iw tmt <MMilv. luuMalior wmiUI 
pnitkalily becoiuir lutlcU ch»*«|N*r. 

Tlio whciii* of tho iiidrblftJin'w of Xlih wuulry fur 
railwayn, ilttrkK, ilmuimtCA. atid watir. and litetilint; iiiay 
Im» 4*Kt4'nkAti>«l *|i|»rnx|iiiKi»'ly >t luiUiuuv of iiM>iiey 
H»r tlMujiti t\u' t\T>t fiiiir tu>*fit»4mLHl in- in pritnti* baiidn, 
the iittiem iir»* »»i«ni?»! lutuiily Uy public b^jdimi; if tlie 
iikl«rf«*>t U|iitii th(N luulicy nvrt* to ccasr, it would to 
ltev«* the tiJitl<Ht liv III leMt t:0).lli)U.OuO |)«r uiuiiui, iuhI 
lliis Uftoii :$.'iil.ii>Nl.<>i(l toiiM of (XHkl i>>t>n!«ta<iU aii luihoiiiit 
wliHili wuuUI more tltnii I'liuntcrAct any inrrww in tlu> 
ocMt of coal due to luitural uauKea aluiie. iinttl tUm pmc- 
tkcat fixbau^titiii of our ooaI oupplii*!!. 

If, liiiir«)Vffr, thin e[iuruM>UK oapitiil in AJ^w«*d to r^- 
tpfun nntll th* prowrMtrntu iwritMl ot low <nj*i i»f nuil 
pMMvA by, It would nnt Im* priualcAhli* lo r*'liitlHirKM 
tht* oap4t«l. auit ih«* aiivcMint rviujilnlni; uiillitutdtitisl 
would b«<ou>me Uwc. aiul ^» faiifte wldet<|H-fad rum to 
iDttfTldual »liarvholilen4 a« w**!! tu the iiatiiMi. 

Wlial in HUn:<r»1tHj, (liertfforv.as retcurds (he railwavH 
b: 

1. TImt cither tlu) rvvrrtiHm of IIm; rallwnvN ntKHild 
Int pMrrhaNtHj by the cuvemiueut. taking; i-fT«x*t at the 
end of Kiiy fifty year*, and that afterwanl fho railways 
b* worked under t,C<JVcruiueiit rantrol. with stieb rii' 
dut'tu»»ft ut ratftt as the n^ndllkuiiR of traili* nr<<|iiire , or 
That th*« railway ■Him|iaiiU'!* Khmild be eniii|H*iUHl 
by leieUlatioii lu pmv-id*) a fihiklnit fniiil aitnuidly ».ur- 
ttffWnr. al c<ilii|)i*uiHl liitvrt*Ht. to reldiwe tU- wliole of 
(hecaiiital w'hlrh they liav*< aln^H<ly rrealed. or may 
create Iwffire the «<hd uf a periiHl ahlrh the U>-iriHlAl tire 
may fit after full iugiiiry. l*ar( of (he iiive*) ictiliuii 
would involve an jnifuiry Ut liow (lie aiuuuiit 4»f tl»e 
HiukiiiiT fund in (u he obtatue«i. 

In iJie •CHNHid event, at the eiut of the periixl. ritlter 
the working uf the railways should be taken <»vrr by 
goTiirnuinnt nr oontinuevl in private haniln, Muhjert to 
jCDT<iruiuentA] regulation, and alMoluie |M»wrr u* tlte 
8Utt« of rMtuelnff raU'» frcHu timi! to tiiike, ami th» sur- 
pliM r«r«iiue. If atir. ilurinf; thn earlier |M*rlrH) wlit»n 
tb* iMraaM*! of on«J would not kttt Mt lM>avy. ti«- 
yondClw workhitf mot. ruuld Im» apftnrtioiie^l lietwevn 
tbi» railway (MHiipanim and the liu|itffial rvvfiiue «i* 
lui^hC l>e decii.lei]. 

A «liaiLar pruftuuil miieht apply (o dock». and modi- 
OaMl oonditicms to liie trading inveftttuentii of luunici- 
pftlitlM. The iMsuipuUury repa^'iuenl witliiu a i^ivrn 
pnrjod nf thn eapital ini'ented in ji|{litintr. water, and 
drwiii*«fM would afford faeililie* far reduetion in rat«>ft 
ainl tMX**k in th<iM«t luanicifiolitie* in whirli the 4>apitnl 
tMil been repaid. 

Now, the faet U andofiMfd tluit threnot of wofkhtK 
RMti will KTwIiially hiCfeiwH* owinir to natural r-aa^e^ 
utoiii*. tui'l rli^r rht* t'>'''^ii-*«' ''dl b^r'tfiii to ufTei-l iIh* iii- 
dttntrlal power of the iMitk>n MrUHUly lu half a ceiilury 
ur tltereatKHit. 

It it aUo a fact that (here will Mill exlot al lliat time 
lar^ csmU re«ourc«« e<|ual to more than a nnipte of 
otrnttirieii m% a eouHumptloii of &Vl.<KN),(Ml(i iohh |>er aii- 
uuui, or '•)•> iH*r eenl. more than tiM* pretieiit annual 
ontpat. 

Am wtt ta IcHie by itegted Ibn profllahlc um< <if this 
«tnarnM>iLii annual wealtti, or »IulII we in ttnir take Hueh 
maivnirnt a« will «inablr lu to enntinii« to utihut it r 
Tliat tlM( eim'rtfenry will arni'e rannot he i(aluMiitl ; 
tlw* reiii**tly. If a r«<nM>dy can Iw found, it* oiwii to arifu- 
in*<ii( and hiquiry : but (be iirenent the tfiiie In Hiak« 
the hiVeNtlicaitloii, himI U)it wlieii the actual oohtintCfdcy 
In al our doon. It in ijo aUHwer to urKV that our dUC* 
rew>n» fuiii lake can of lheuiiH<lvt^. They will iju( 
have er^aieil the ua|>ital or hwl the benefit of (he u»e 
of t lie capital, hut if left lo theiu un!i(|uidated, it will 
Wftiirti at a tuilUt4me around their nei'k». 

Finally. I uuir glance at tlir 4»hje«'t)nnii whieh har« 
buRtt raiNPd to the adoption of llui ^iitctft'Kti'in a<lvn- 
oatval bytti« wnter. rli.. of pikyiiitf off th** naiUtn'* In 
d«b(«diMfW> In railways. d«M*k*>. wtiterwork*< hikI iciu- 
workft. aaiiitary ai»d othi^r capital ouiUy». thintiir the 
ptTiod when the production of the e)H'a|w>-i and be^t 
of «4ir coal reH«>nTi»fH -»^ufeM in th»* nation a crMiitnt-r- 
cSal pro«|Mfrily which cannot Ih* bi>|it*t| for after the ei- 
luui'ttiun of the ij»t»t nf nur oii>al r»"«mrcei». 

Tlie chief of theM* ubJe<_*lHMi^ are: lUThat wiener, 
laifore the expiration of fifty vrarH, may tliMover woiue 
effleient ituhtitjtute fur (viai ; i2l thai the Slate piir 
eluMc of the railways will pLuce trt«i uiiicli patnitiatf** 
and |M>w«ir untler A^ivcrniuent cuntri>l : v^h that the md- 
wajTH will ii4>t eltlci«>iitly mana^l iiiuler Slate iiki- 
(.ml : arid (41 thai tht> altered eoiidnM>iiH uiitler which 
thft iiat»oiiNcoiu|H<t^o<>iuiiierL>lally ttfiy j earti beiiee may 
bv> iH> cliaii^l art to render (he iMmneAluti uf cual Ueldt) 
bul ueeett-arllv of imraiuuunl value. 

t>b)ec(i4»n^ I And 4 may Im? c>iiiiitde«-ed t4;«;«ither. To 
refuse to face the iXKiitioD in the hu(Mr that Konw^thlnff 
ixiav luipiien within the fifty year* is tantnnioiint lo 
hidinjc our heod^ in the Hand and waiting for Miuie- 
thtns to turn np. If M»in» diicovery of ncieiH'e pm- 
vlited an ofTArtuaJ »utMtituC4i fnr iHnal. however im- 
(in>hahli». wfl Mh<Hild not in (irvut Britain havr a 
UintiiifHdy of Ni|(?h wuhHliCiiie, btit ahould iMire all the 
rlTiliml ni(tiun« rniapelliiir with us. How influlii'ty 
kfroiiifer <Mir imli'ioal |Mmilioh for such ciiriipeittioi'i 
woiiUI be if (ran>«pin and inland eoiiiMiuiilralfton. Uy 
rrawn of (he re^Kiynient of the enpiral value of onr 
railway* liave beleii effei'ted. wa» rinluceil by one- half 
of wlmt It is today, aikd mir rar»»* and taxe^ by nra»on 
4kf the n>paruM*nt 4»f our iu«tiiM>i|Mil loaits. rvdiired to a 
isMfditMiiii 

|c wiMild appear to llie wnfer esb*ncia1, whether we 
look at I he <iue«iti>ii fmni the |ioint of viitW4d ettenilhur 
(be period nfitlu' pniH table workinicof nnrrMiia)tMii«r.i^Ml 
re'iourreM, <tr from the|Mmit 4»f view that at a certain 
period all efllrient puh»titiiie for C4ud wUI Ite foiinij. 
thai the eleurini; olT the natiniial llat*MltleM. in meaiia 
of cn<niuiitii4Mitiun. duriitK the naTtnn'H |iro*|H<rotif m«- 
rlofj, would not only he the «iiiind*-*4 4»f |M»]ii>iea, but 
the only reasnnabli* an^l pnident i*niir>e to adopt. A 
pniiU'Mt iiitllvldiial. pi-xrvidhitf for hi« ftuccefMorn. 
would iiuUvubUaily aJupl t>ucJi « Iiimi wl vuuduci, ocul 



if to an individual it is denirable, vurely It Ih of para- 
ijiount im|M>riauiw to a ((r*^*t nation to follow a pru- 
denr |Hi|icy. 

'I'lieii 4>bJ»<tio« N4K 2. that the State piirrhaae of 
ruilwa>k will plait<c«i(»iuuch patronatfe aiul |M>wer in tlie 
hand*) of tfoverniiieiit I aui aware aiul apjiritriate those 
ri4iU(iohJr<-iiuiiH til the course AU|Ctfei>re«l rrmna pcditical 
point uf View; but (he iiurittltHt whether wr. a* a na- 
tion, are Ut <H>lla|)ec niuiiirially in half a century or 
continue (4> maintain our |M>ttitiou fur ivnturieo. lit al- 
tugether ttKi serittus tu Imn'oiuv the 4^it»|uiw of any 
imliticAl luirty. If. lH>wevcr. tlw mult iMiuirhr of vu- 
abliniE the nahnn ti> rvxlucn Che C4Kit of (ravt-liiiif and 
trau».ii i*t |^M*d- and niincmU by onelialf, when re 
qulrtal altvr Uatl a tivutury, aiMi a riMlueUuii lu raCt» 



other Works wvrv p«ii) ulT in the fifty year*, auil tW 
cowl of (mvehnir uud iraiwil uf uiiiMtrab rediicvd In 
otMf-lMlf. the increastHl <mwI of our cua), 4tue loiiiuurti 
eauM**. W4»uUl be practically nrulralizetl, himI tlisnatiiQ 
would be able l4> hold its own so tiUiff atailtrvmtft^ 
llMt e4>al re:^i>urcrs t>f iim? country anduriM]. 

Is this ii4d a 4pie»tion worth 'th4i wrious pr<wn| 
sidcrati4m(d iKiiiticuins and the nation. ailhiKiKb tbr 
actual eniergt*ncy may b4> appriixiiiialely half a miicn 
lii»iicM r 

If tU» remedial nie«riur«« NUCK<r<t4M] are ina|i|>]iniij(r 
or If o(h«r ineasureii are prv-ferable. we (mchi (oinriii^ 
lh«m. The subject t» wurlh invcstiiratuin. even if tt^ 
pra<'tiL>al reiuetly eiin Iw foun4l : it would b« ualy uni 
dent tu lacv ih't* diOicuUy. with a full knowM^^f 
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and (axes, can Im> i*qnally well MyuriHl withnat thv 
Slate pnn-hiLM' of the railways, (hen I should ktf con- 
tent. The wit of tHir iHtllticLanft snrcly c.ait tinil suHM* 
*oJut»(»n ont>ide parly |Kdftle*> of prevenihitf th** cihi- 
irol of tM* iuuii> vttter> lw*iiuf n<^J lor |Htriy 4>r |C4>Vi»ru- 
nicnt pHr|»t»t^. 

PoMlhly c way (Hit of iIh* ilinirulty in (bat Miffirelt- 

cd by o»niiM<llliiir the mllway iiuutHinle* (o fund a 
portion of ilo'ir Income to refiay their capi(al in frufu 
nfty t4» >*'veMly yeap«. (he Sliiie l^eitiR^ able to ctHitrol 
abM.>lutely |i^ntiaiieii( retluctions of ralen of ciirriajre 
from the tMiil of ntlv vmrs. This reducti<m wo>uId, as 
previuusly exphiineil. be iirceiuarily |7Ta«iual, and only 
rvacii the tuiniiuuiu of the tNin> cost of workint; and 
luanaKeiurnt ai a [terwMl ctmsiderably Iat4'r than fifty 
years. If theci»ur!»e liLst iiatniHl were Ai)i:tpiMl. It wuiiUI 
inert the third tibji'rtKiii previously iiietitionvd— that 
(he railways will iM>t iw eUlcieiitly nmnafv-tl uud«r 
State control. 

I havennw pluetHl before you the pn^bleiu of ml r coal 
ttUpplU'h The totnl *>upplie)* at the pret-enl and |mj- 
spectlVf rule tif output will hi»I prulnbly three ceiitu* 
rie*«. but ihe 4'(ie«|M'Ht uiH only last half a cetilury. 
Thai if we do imK durinir (hat period of lUiy yearn pro- 
vidv in Home way t4i meet the ^rndualiy but steotlily 
increaniiii; c^wt i*t *nir C4>a.l. after fifty year», owintf to 
natural cause*, we »liall be unable to iH^nipeti* succeM- 
fully with America aiul the Kast, nnil i( iuni>t f<diow 
that our <s*minercial *>upremacv will 4to<apiiear, while, 
it u sutncwsttNl. it tiMi c«pit«l r«1iie of uur rftllways and 



wlut vc may expatet a« tha fatur« proopMla of nv 
0(Min(ry. ^ 

IlLECTKU; IIArKS AT PARIS. 
Kl^RiTKh' lia(*ks. which hava b«cn awal(*ii for ft 



loiiK time at l*arU, have fliiallv bcsnn th«lr i 
The <V>iu|Mifruteli('iii^riai(»de« Voitnres, who«« tvanagw, 
M. Hixio. is well known t4» rnrtAlaitM, Has had (h» sob 
}ec(4>rauC4»iQobilerarrUit;ck uiid»>r study fur NMiie Vfaa, 
aiul it is not until after a defail»*d examinntirai U llw 
rrs|MM'tive a*l%-nittaiieH and di'-ndvanlaires i>f tltedtOrr- 
ent iiiethtkU of pr(»puls|4M» in cilies hke I'aria (ImI II 
luia hxi*d it« choice M|K>n electricity tu a Brt(|vf 
|M>Wer 

Ftif 1 6hows (h« ircnenil arranRe-ment adopCcJ by 
Ihe eoni|Miny fur its new vehicles, ainl allows tu |t> 
ubeerve all the |HMrullantie» nf It. The truck. wltMli i- 
of steel, is iuuuiite<l u[mhi four wheels pnivulnl vilb 
rubber tiresL It rcc4>ires the drivrr^M »t^(. tlx* rivflrit 
iUfit4»r. Ihe contrrjllcr. ami iIm* ^teerini: apiNirnlin. 

TiHin the (ruck Is rtxcil thebudv of tfic vrlilrlr, ttf 
wlkatevar kind it tiiay Ite. three- iiuarler cuu^if. lU A va 
or UuMSaalct. Tlw IhhII^n luomjvrr. are in(«rclMft«p- 
ftbla. Pncucuatle tires htv iwt employed for frart^ tbf 
noddeitU tlwt Wouh] be sure to happen 4Hi tlie nwil 
(hr\tuirh running over natU. tacks, broken f^am. etc 

Thedrivinir whfttls are the two rrar uuea. llir front 
wlieeitt iN'inic um^I fur ste4<riu(;. A hIpnUr elfffrv 
luutur of 'S,MO walls enpactty al W> volu aclutK 
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throiiirli iTfBr wtiwU tliitt taAy tir M*en in Fiti. t. n <tif* 
fervulial ctMirintr iiu|i|iartcxl l>y «tnm^ tx-Jiriiipi wliirh 
&re attiuiuaticiiltr lu(>nciLta>i). Thr iiinin uliafr. u|Kin 
wlikli lh» difTrn^iitiul ffwinir i« |kUrt>l, ha* * fiuull 
»prurk<*t III cnrh viM wiiirh iirivi»» tlti- hind whi*f In hy 
ui<'itn» of mi tixih'M chitiu uf ftiwriul ntiimriHTClKii. ThV 
vntirtf ilhviuK lui^haiiiiitu i» {iuummI iiiuU'r ih4> tvnr M>iit 
fif tkHi r*rriiLtr«t. U r«*i* a J^iiitt***! fmiiu*. which U 
ftUp|M>rh'<l by Dpirui Nt»rin»r»- 

Tile «*ltt-trMT tfittTiry i» ruriilrih^Hl to th*' iiiotiir by ac- 
^iimnlHtttrit : |HM>iti%'« |iljiti^ urv tif Icatl niid 
lit Iwul Th**^ Mi*i-iujiiilHiMr» ur*> fiirry ihfw til 

uuiiib^r. *im1 Mf iicb ijW |M>Ulld^ in a carriace thni htLs 
« tot-Al Wfi^'ht 4»r i.4<Q |Hiiitk(lH. They nrv hiiriiwml hi a 
bus wbbeti U MitipvtMltNi from Ibe Uuok by ineaus of 



Ijrmkpn Am juttiintrxl bv pinljitH loriirrd iiiuli^ the 
RraL fln<* <tl th«tni Im a IilHM-k hrAke, utili-h ni*lK apun 
Ihi- M\v of tht* lilud vrhtS'lu. and tht> nrhp^r a band 
bnU;4* tfiAf A(*c« li**>tAiit»fiw>iii>ly n|>>iti tbo bub of thir 
HAin^ THm*'- ihri>»> br«kt>M amuiv ^urlrv wcunty — 
much pMtor ftfTiirltv, hi fact, flutii with Ahinui) tnui- 
tloii, 

Tb*- M|t*MMl autbor(f'«Hl iiiiist im>I eic*-wl rt^,' iutl*'*» an 
hour hi I'afi*. TIm* f xtHfriiu<*iitt utidfrtakcii by lb** 
OtiiiiMMCnif* H<^iii^ralH dt*« Voiiui>— iridU*HTr> ihj«t tbti 
eiK*ricy ahMtrlxnl will li^ »uiii>'nh.-^t tuorv thun iKiti wiiU- 
h<Min» livr inlli* run utHin a h'veJ. 

Sueb. lb*>ij. «rtr tbi* priucijul arraiitCfinentH iulop(4*d. 
and alt uf (hviu have bcvn utiidifd wjib cari*. 

It DOW rviuiUiui to apeak of tb« vtatiuu for tlw pru* 




t'lO. 3.-rilK Al iiKU\ U.MKUS IvSTAHLlSHME.NT— ICNCiINK HriLDINH. CHAKUI.NO 
IIALU CARRIAOK HOIT8EH, A.NU TRACK, 



fo^ar «piral uprinff". Tblit arranic^n^nt p*rnilt« of r^> 
luovins th«> tMUt«ry '"^ rlunvinir aiid of oaxtly puttinc 
It back in plao* during tbt* ordliuiry iii*rvk*e uf cbe 
vebirl*. 

Tbr cA|>Aelty. whloh l« !*'» uiii|ieTi.*-biiui». intiiiHh 
of luakinir a trip of akKHit IDV luilm TUv drlv^r'0 
M'lit IB in frxMit. To lUv Mt is plactnl ihr* Hiircial Ivvi-r 
whieb acluatm iIm* oontr<»tlt"r that |HTmi(M of coiitn.>l- 
liuf? tbr »|Tt^l. In a vertical |Miaitjun, X\w firrult i* 
broken, and ilw carritur*^ in at a Hiantlntitl. At the 
tuu'k Olid fmnt ibrrr an? rr«|»*H'!ivi*ly four and llirw? 
ki^ys orrr whirb tl»^ Irrrr may b<< iuuvt*d and which 
crtrrvwpond to vnriablv cniiphuf;^* of the luotor artun- 
ttirf with tho orlU in twrif-» an<l iiittltiplc. 

in tbiK war th<* vi>hM'U> tn inAdt<> to rtin forwaril iiU>wly 
nr with «llff<'r»>iit dc^rr^'nof ti[iri>d. Ki>v#>niuiif tb*- IrvtW 
applitfM tht< brak<>. and aUo caum'k iiki I'^liwU* to run 
bdcrkward. 

r|Mtn ooiQfnff tn a ftCafuUtlll. a *ntt>\y key porroitu of 
brnaktni; the eircult ft thai Ii4> on«*OAn ut« 1h^(-A^rl^l^• 
4luriiiK the* drtvfrti abii*MH*i*. TIm* drWvr must always 
c*rry thi* key with bliD. 

StMtrini; i« am>iu(ilt«h«d by irvarlnic that tr«n*mits 
tiiuih»t to tin* front wheclit. which are otiiintwtvd <u a 
viTtlcal hAUtlwheH. 

Tb<* brukn arc Ihn^ in nuuibr-r. (^no of thrve, 
wbtcti i» t'livtrir, [M-rnittii. by ptillin|; back tlwf Itvrr, 
of rvdut'intf ttic *i»riHl nnd vvrti of fttoppinR tl>e 
vrbiele «uddi>iily In cam' of nrw^ity. Tb^t twonChur 



dnctlnn of w-leccrlp fwrgv for cbarfrhifr tlw* Acciin>u- 
l«tnrii, and of the wbori) of Apprvntlc(*4>hip for tbi* 
drlTerw. 

Kor ib«« vxp#>rlitM*nt« which ft ha* been carrvhitron 
forMMm- ljui)*|Ui"i, Ihv CVi«ntMieiii«' U^M^ral« ntabh *hed 
at 11'.! Ku» *'ardliii*1 a fttathon forHiarKui^ ai'i-muiiUi- 
om tHitli for if ordinary vid)»rlfM ihiid lb"*<» iimmI for 
tilt* hidtrtictiun of il» ••ruployeo. Tb** •■Iwlrir t'tivmy iti 
funiinhn] by tiM* ('iK'hy M-clor. Ktc- vUiVfttaii interior 
view of lht]m>tnbh»hinptit. At Ihe biM'k. to the rti^bt, 
in ftiluatcd a rotary tranNfornirr fonuetl nf twodynaiuoN 
eouplnl to ibcKauiff Rb«ft. On«< rer«'ir(<s a current at 
440 voltit, Actiiif; as a utolnr, nnd runnini; th«> other, 
whtrh iUTTM AD a (rrnrrMtor aiid funiiNhen V.V> ani[»ereii 
at nOroltc A difftnbiitinKrimiit xtartH from tlirswitch 
board and rnn« uhmt; tji<> wall to the kft. whi'rw a 
nninbcrof Mnaller Kvritidt iionrdt. ore placed. Wlkrn a 
carrimrr mM'b<>* tii^ mtruni*** nf th4* ItAil, a innTAbl«i 

ftlatf<»riA |g plaiMHl umler the iieruniulatnr box. which M 
Iflotl by At) hydrAUlie el»>v«lor. Tbf AiYUinnlAiOir boi 
Im unra»tenrd,'th4< pUtforin Ik nhnve^l up AffAiUAt the 
wall. aiMl the lottery Im Kubiultti^l to ch'* pnwtt* of 
charftlnic. The rfvertv o|«ern1hMi I* performed for 
pbiri»|jc a box of cliHriml AocMiiiuhitnr*> under a car- 
riaic*^. The Ktattoii on Kue t'ardinet liatt. im above 
Htated. bevn uat-d aim] fiirrbnrcini; the )inllerie» <»f tht 
vehiclett fur the iiiMruction of driver*. Thece vehicle*, 
whioh are of u »|M*rtAl iuchIfI. have been ofieraled for 
nevermJ luoutli* under the autiervtsiun of U. (loar> 




dou. and, thrtjuKh cxcrcJMC on a track of which we uliall 
»pi>ak further aluii;. it ha^ been |K>Mible to td>laiu 
•Killeil driverv for aiitcnuolMli***. 

After tlir vxiHr-hturtUn iipfX'Arcd to Itv oonrhulrc. lb«* 
company IwRiin to occupy iim-K with the arraneeHient 
of A ii[M«rlal i^tnbli»hiueut for the eliaririim of iuh*uumi- 
tatoni on n tuurii Inrci^r ■(."aUv TbiA nov I'tttabllahuient,. 
A tC^-neral view nf wtiich i*> fctvvti in Fig -i. tn lUtUHltHl 
oil Kue du I'tber At AulHTvilher* and uceupieh a total 
nurfiioe of •'itrht a^-rv^. To iIm* l^-ft umy Ih* se^n the 
work- p'"!'*'''. I'ttntAtniitK thn boiler ri-Htui and tlw 
eiiicine rxMjiii. in whirb there are at pr<f»ent two 
irroupd of iSO hur<t»> |ioWrr inolorM. A little lo Ihe n*ar 
aiHl t<» the left HfandH Ihe elwririntr buiMinf:. and to- 
ward the rii;lit there !<« a tttriiclure lante eti<Hii;h lo 
ai'ccrtnuiudate 20O veliich*«. I n fmnt, in our eu(;ravin|», 
uiAV be se4*n a fwrtion of the track. 

1*l>c charpnK buildiuf; i* tereral vtnrien httth an<l haii 
a Urrvt frr<«> *]utre in the wnter. The rarrtatce*- enter 
on Che j^nnnd finnr, where tlx* Acruninlntorft *rt* nn- 
Irwtleil upon irurk* and are replar^l by othern tliat are 
Alrtf'ndy rbariceil Tb« battprle* are afrerwrnrd raiaed 
by elfvator* to the flrot *lory alMtve. whrre ihey are 
rrrharct^I, Tlirrr- are three of them' elevalon<, each of 
which i» callable of llftinic *.'-!>^ |«ound9. 

All ar(Hin<l the r!>lub]i*hiiieul. for a IcnRth of 3,ilXI 
foet, eitehda a track the tminini; of the driv<^ni. 
Thitf trAi'k 11^ t'hown in llM^fnmt |Mirt of Vig. 3 iiiN»rnked 
nf iirrnnnil of variable imtiire havintc frrailientii of 
'k K and 10 percent., with woimI, uiarAilAin, a^nball, 
bitumen. ItelgiAn am] other paveiA4'nt« In ordrr to 
iref the driver* aeeiintonie*! to niakinie their way amid 
ob><tar'lett. M 4j(Hmlon liii> dl^trlhut^l over the tmck 
wmuirhl iron llfurm of men, wriiiH*n. children, nnmni, 
bicyeJi»lK. ete. Th** dnvpt* are tbii* able tu<»b(ain tho 
cnnieeiperienceamhey wniild iftliey »-t?re u|Kin a baiiy 
I*iiri<>ian tlH>roui:bfare. In Vie. 4 will lie neen one nf 
thew* trainitit; vehicles that liaii Jti»l piuM>d alnn(n>i<lo 
of a birvcle. The rouipHtjv 1* i^'in^ to wateh very 
clmwrlythe rniult« funiitthetl by Ihe hArks that haT9 
jiiKt l>orn fM'Ut out, and if all frnen well, oji it ts liopetl 
fhat it will, the new |y|)e will be deflnitelv adopted, 
aimI |.(N]l)hackii will be put in lH^rvl^l* for the fvx|MMltiuii 
of lUCO 

For the alx>ve part icii Ian, and tbe lllustmtionii, we 
are indebted to La Nature, 



Fio. 4.-TRA0K Ft>R TRAlMN<i THE DRIVEHS UF AUTUHOBILBS. 



rijOTH PRESHINti BV ELECTRICITY. 

At a recent nieettnfr of thi» Industrial Society of 
Klb«>nf. A re|)ort wa& inad** bv Mr. Ch. Ifouciiel, mi a 
new (iroceKM inv#>ritet| by Mr i *)ie«lville, which In known 
ai» the "electm-eHlidor" pn>ce»^ Anil con*ifctji of pr**»- 
inir cloth l»v iiteanfi of iKmnl-* beat^t by plM»*trtclty. 

A hfterial e4»iiiiuitfee ap|Kjln1e*.l for the puri>u«e eX- 
auiiued (be luanufartnre and oi>eratkon of the prvoa 
iMtanJi*. Tlir re*iill i* declare*! to be ituutt ^atikfaolory. 
adU the rejK>rt i» ax follown : 

" The iNMly of the preiu bnarxl ivconiposeilof anbeatm 
paste covered bv a nrttinifof (iennan nilver. This tn 
afnun covered \>j fMiper put[». whieh f;ive« a pliable 
Narfare without niateruilly increoKinf; Itir ttijckneia of 
the pre^ Utaril, which I'nea^um frou 2 lo 4 inillt- 
HMiteni MI-OjX Co 0 1 57 inch). The flnrt ezperiuumU 
Writ- iii.tth' ity upplyiiit: the «tii-t'tric current through 
liolkn pli-ri-»>il i:i zlitf piirtliin nf the Ixiartl proji-ectnif 
beyomi tlM ck>th. Kx|M'rleiice, however, Itiu U-ii to the 
Ailofttinn of prmn iKtantii with a trapezoid pmject-lon, 
of which ihn two obtUM-antfleit aremvpreil wuhenpper. 
Kprinic cliiM, pruridetl with a metal connection aimI 
AttAch-tHl u* A pliable oomhiL'tor. t^rvv to tranHtuit tin 
el(:><tnc current to the oopfker ct»vereil oonters uf tlw 
boardii, when the pmn iit arrau»red fur work. 

•*Tiie elei'tric prei* iKiordM are ueeii in the fallowtu£ 
tiiaunrr : On a plate of iibr>el in>ii b pbiceil a piec« of 
cloth, between the folds of which are placed at et|ual 
distance* three elei'tric jinw lionrds : then there is 
anotlior phite of sheet iron, another pie«e of cloth, 
and so on until the press Is full. An anltnarj* preM 
holds eitfht pieces, tho folds of the cloth lieing on* 
meter iltfli yurdft) wmIp. 

" The Messrs Mtln enirtlny a system of Ivnilow |>reiiM>s, 
and an iron triu'k. sufnctently' Umtf u> aconiniuodate 
ten. ooiumunk*ale*> wttli each one of their bydfauhc 
preHtes. AicaiiJHt the oeillnv Aud |iarallel wtcb this 
traek are amuipeil two comlucton*. one |M-Hilttve ami 
one negative. Thev are placml on either t-ide attd a 
Ijltle beyond the line of Ihe truck. Lnnre clips fur 
trausniittinc the electric current are attached 
pliable wim to the»« conductuni. The faoltow jirrsv w 
then plannt kM*twi»en two of these eli|>s, each of which 
communicate* with a morable vertical distribnter. 

"The dutnbnter is a simple (croe>red rrMi. the con- 
ductor beliii: plAi'e«l III the icnkove. Tliirty idtatile 
wires, each teruitiiAtlnf^ in a »prli>tf dip. hang at all 
espial dtflniicie from thiN dl»trlhutoT. 

" The c]l|is are re«ullly niOnxreil tn the metal coruem 
of the elei'tric prew iNjantK the i»osic|ve o«i one sitle 
and the netrallvf on iheurher. The current Is thna 
mtablished and the proper Uetfree of heal ireiierateil, 
the time uecesMLry varyiiiA; from thrw-fuurlbs uf on 
lioiir to one h<mr and a naif. 

" The re<|uiretl current for a [>ress boant ineasnrinir 
1 meter U IM yardiit by 70 ci'iitimelers <'J7'5 inclM's) u3 
Am|»er^s under a pn-«s*ureof 110 volts. A press of ei){ht 
pltT^ with twenty-ffMir prrM iMtardn, demanUs a car- 
n*ut t*t 4b AiiipervN to bent the pre**, aiul tiM* aitkount 
uf elet'lrte force eijietide^l In one hour and a tiiilf is as 
foIUtWH : 4» X 11(1 X I irji> warts |»er hour. The iBe- 
cluinical force (riven u dynamo of Ml |»er cent. woiklUK 

CA|hacltv («•- -- 12 3 liomc power. The labor ex- 

ItoDdeil in one hour and a half U as follows: lS-5xr& 
= IB'7ri horw |a»wer p»r hour. 

" KupiMjeiiiK'a etinMuiiipcl(»nof I A ki1o(niaiuii>esof coal 
per lH>n»e !»•"*•''■ !•«•'' b<Mir. Ihe quantity nf t^ial ne«^»snry 
to heat a press may Im* e>'ttniNt*»d at AlMml 'Ml kilo- 
irnaiumes iw pout>dh>. t>tiiiiHtinfr owl ai 'J<'i fr«i»c» 
<(4 Wl) per too. the inaiimuni cumt of lientuiie a |>reM 
vnnit) then b« 75 eentimw iM cenif). 

"'('ompArlsoD beiuK miule beiwp^n Hm* amount of 
cohI reiptlreil by the new »ystem of prewintr and the 
oM — \U..dirv<'t bentlnic in a siterlat oven by iiwtiiis «>f 
sheet'imu plates intersiiersi'd U'tween the folds of Ihe 
cMb— it is found tliat the old nirilMxl is s]ii;btly drarer 
Uian the new. as the Messrs, Hlin, who usei) the old 
system with as little waste as poRsible and bad thirty 
preuM per day* iUt« Uui>t tbay um at Isait a ton of 
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«oftl m day tor th» llfKtlQr of thf^ir pUlin, whirh in 
rolv'n na expinMijtnni nf Itt frntic::> sftl .lT/ for thrprt*«» 

"Tlicrt* in lliiin ifcii ti-KHiiMny nf fiit»l, but the n<'W 
iiy*>ti^'iii iMLh nch*<r ftiiit itit>ri< iMi|>«"'t<tiir |t(^intii ot «^u[wri 
oVtrv. 

" riie lir^t iH the in-rfcctiiMi of tht* wurk. Tli* heat- 
ing of eacli prt*"**, sih! fvcii of i-ach pifcr. rtm tw; 
ri.'srulal**"-! tt-ni l.iMUii'. '-iihi-r I'v %-iir\i!j;.' iIji- tiutu 
lii»r of prr»f« Iwiir i% -ir h\ i:i-,'ri'ii-'<-.iJis' "r ■ 1 1 ui i :t i^liiiii; thr 

•Atth" iir t!i^' lui'ipM^itit')) r*>KiiLriii^ frmti the ol>l ity»t«tBi 
ii:i>l. r .t'ln l, 1 ui* tint pimN of »-ji**h pf.*»' wf-rv nliuo^i 
ill fotilui't «>iTh pliif*-- h'Mt.vl to VKI , AU ummif*- 
ttttvr?< who \\ftvt' fiitplfiycii tli>- »\.t.Mn )(|M>uk I'f 

*" A 5t'c.nnl 71 Iviiritii::- i- tin- fifr'*Mf« rU'anliQeHii with 
whirh Clir pr*"'"';tii; c.ni be elT- 'i- l. The oMatyl* of 



-.ii.L'-ti 



llM,.. 



■I Sm* 

'U- t.i tin- 



plati'M ill itti iin-ti o(t' 

r!i>lh, wliK'li l^ now iMitirt'ly n 
" A[L..tfii'r A<)vnijtn«^"' "I 
IiuIhIIhi,: ii»"'r'4<K»iCj»tt'«t Iv;. I.I 

lirnvy c.**tt ipou ij|.-%t»'>- Tin 
htpi at ti |iiu>r I'Miij^'r it ir-> 
Mklth uf optrnatoni. 

**Th« ht-at i.'riier&trtl in fuUU of the eloth U com- 
pletely iitiiixiM hfUm ntw proom. *ad a CnwIioB I9m 
u liMt iiy r«>lucioa IfaMi vnoirtlwoMqrwfemof beM- 

mt-ril iHihl f*iw nhxlffn Iiui»m'» ileV'i^TH<l to <N>uiinrn-r' or 
mHliiifnrtiiry> an* »lllM»ut on**}, rlit" ett**'""*? nr*liir**<l. 
Tbe iMmrtlti urt* not costly, ntid with pro^trr vnrr will 
lut Mi'vernl ) i'ur»." 

Hr. Muueliel tliinks tliAt the pr(>c<>Mt titKive tleMTil>ei1 
i«» ffVUH aQ nilnts of vii^w, n iun»l iiiii><>rtunt iiivi'ittioii 

W. P. Atwblu GomiiicralaJ Anot 
B«ibftli,JuMianriaiMk 



TBB DAUUIXO OP THK NILK. 
Tns NilVi in Iftr-off fleakiffie«l (wrtiMlo, wa» a mueti 

ehMV* of waters whteti wweall " Hi^'h Mtf." Tliin U 

Erid Itj ffmat bantu and lerrave* «r iilratifliNl auir]^ 
I anil dry nboro tliehbrbMl Xileuf tltUM* dnrx. . . . 
n. Wen* tmiiitlon* aiia htotorleal UIm of thr- • j*rly 
B|ry|rti&»« liavhM; ftored up the fltMHU. aud thfrn nr«* 
lieuaof oM caiiato titat the Nile wntcn* (-oiilil ix^i now 
Mipply, ev«n at flood. No tracn of Kuch unriMnt (Uiuo 
etiiit, but tlfcert) may )iar« b<tcci natnrAl Imrrl^sor rxH'k. 
uow worn away. whii'U hi*Kl up thn wnttT to ^ripply 
thMHt anciiHit cAiiitU. KkXP' t^mr-rAlly Im>iii> (wo eropw 
in tlif* yonr ; it can Imi iiifuhi to givt* threir en>p» mid 
«»%-t>ii four ^ToiM in koinp ilihtrictJt. In 4»ril<T |mt- 
«<niiial irrliiiiilon to Kirypt. Mid iiicrea!-r Uu- ...•. ] ..r ni*» 
milliVAtH.1 tHtid, MtiK-ti iiiiir>* WHl**r 1- i<i-,3.-.| tlmn t«v 
for** N im^tt-nlli^ of th" Nilt* Ut"-! t; ..n to :ti. -.-h. 
Sron» it up MMueliow. aiiil (ht* I>i'lta u-ll it-|.t it.r f.'iir 
foiirvntpfu >«'ar, ami the thirdly Lit.. I mil n^'V^-r wmit 
-iii-l>.i"-^ TJiin ihr>n^lit iiiiiKt fiiivi' < 'iirrt'il toAiivotie 
I ■ J .i, 1 1 "ii •■■n mi': ■ 1 ,i r.> M.h.>r.''ii.ju» 

•liwid* thr irriwt KArr»Ki*, 1 1^.' i miv I'ltuttupr ilniu 
thrt:.UK-i;L.u-. th-- w'trA'- l-M^t^flj . .f t'l.- Nil.-, Hu' 
IVfUfli. will, lu.nl-' It (hat ..li 1 [(.i: ni.-ikr it .Id iI- .«r.rki, 
t^IVi" till! tTt'lilf ai it* iljft'pt h r:i [ 



1.- 



>iip*j- 



Ttif mil' r.( Nttpolfon wiM r-it Kti.irr , ImiI h\H idea hikil 
iu^li piitiU^lii '1. ivnd tM'fv rrij.r m i.rn.' Meh-ctiveE All. 
tho fiiiiioii- Ki:> I'ti-'iik !• i lt-r ;i] rh' - uriv part of thu 
cetitnry. h^'l Hh.^k.ui .rr rj,,. Ii, i_*li' iiiL' 'Tnrkixh riit»'. 
wlol*t ht» liis aiU-iJipEn tu mnk«i l*!4?yp< « 

Ifrts^' 'ml '-It, i->ii||)>iii«Hj Willi (lis own ;i_*.-<n ; »v 

iviii — I 11 uTf;\' <ietuuud for luonev. To ni|tpl\ In- 
hii'iatfl '■xi'kf'(iifT, he iii?r««i(ji**N{ th*' ^rnwt;! i-r n-r 
I'lii. •iiL'iir. ri'*<-, AH I (■t;i(T iTMp^ li.-w : ^ ^'u'.M''. rt^j-ur 
iiiLT w.i'iT i7i fill in:i' HI-- ij am a i*.. nm I n: i 'n' % en i i;i;t* 
whi'uthr Nil.' ^-iL- low, rt..-[i lit- t^.tlin.iiriii ,,i 
NjjK.li-i.h's |ir-j-'i'r Van-ill- K.-fiirh *'tiu*i:i-*«T'' vitv 
sijiiiiii .tji^I In r.tfry rln^.^it nr.- ■uMifurt'il |i. iu^'.,'r>.t 
n Kft'Ht. ►.I'liM- •'iitit.*rikiii-'ii! Wfll, ihfii.*" >aii.l M*^- 
l»*»tllfC Alt. '■ \ I ii'f Itiww i:rt*;il ii:*f!i'fi* lLrn|Nt of 
Mroit«'. the l'> r^irin I- ; ln«Mii 'ip.^'^ i ry h.i,.pk, for 

thr- ptKi*.!-.' *' Tin- eui^iuwr kiic-H- tliut IiuImUiv would 
n' livr I III lij? i:j;iu»e if heai;ri*«Nl to thin projiiwif km, and 
ji-ki-<l totiiT* i\.\v» to luak*^ rnlei]latioiiH, Hit ini%iitrr 
would o«t>- iiil tw him on« djiy. When tht? eitirliierr 
iM^iu App«'ftr.''l !!.■ luii tiLi> cM't of tranHportiuK tho 
atone from tin' i'yriii.iii|> woiktd he (crealrr than to 
nuArry it aiww lu ih« moiiiitAiiiH. "Then kf*t tho 
PymtuIdH Mtay, ami quarry ih** 'duuf."" mxul the tyrant, 
am] Ml tho in-ifiuiiitMih4 wtre naved. Meheiuet Ali 

Lilaniiftl hi>t HarrTHCe in ISt3. but thit plaffuo rani«>, 
hlfl feilaheei> ilaborer^l by thoiiMUtdii ami thou- 
Mui^LiK and no oven the tyrant hail to r4>a**> work for 
•ttveral yrarjL It wa-i. thereforr. not till 1H3; thitt the 
mmbaaX Aamur*^ w*' now uttf wam betcnit. It was Meheuirt 
AJi, by tba way, wlwinade tU4» tervM M.ituoudieh <*auul 
eoovryinir thif to AlexHinlria. Ho tore villaKent. 

men. woiu**n and vhlldrt^n. from th^'ir hoiuem, andcmiu 
P^IUmJ thviu luuder th^ la^i aud un|NuJ( to work with 
oat u»k^ burrowing lb* earth out with tMr bands. 
llMMiiAl. thlrt9*rti iBllia loair. wm nnda la«w rau- ; 
M,00l w«f« mmx^lnifd, but ai,m of tbtni diMi al thr 
work. 

The e»i»tihtf HiirroiTo w.wi dnnlffiMid and plauoed by a 
l'reiu:hiuan. Mmii.;c1 Hey. wim nad be«n lou|e Ui the 
viean>y*« wrvir*-, and who iiiii>*t have Uvea a man of 
0ntaa and ol consld«Ta)>l« arrintic ta^ti*. It im prab* 
■fall that ttM rwindailom IntMided by auch a inlant«fl 
mao wnnld baf« bMU pvoperly laid bad ha basn 
lUlowad ro aiaplor aklllMl WMknan, bnt ha bbA oaly 
tbiMMandM or poor tanlMarvail Mbib«m.Mid wbM tlt» 
work dol^rvd. extra thenwada «fiMMatdowa» odJy to 
apoil what had baaa doo^ or do iadUTirantly nBytlUnK 
n««. Hillionaof tonaoT MMieaaftd mtol wen tbiiMrD 
Into tba rivoff bad. and «o tldft anuant naa panied, 
ofian amior wafter. On Mah ttMeMdi anhatadnin 
wtm filled Hie vaa« dika af nMonty, gderaed Vj \» 
ardwa, «arrriitff idHlani and faadmray. and upward of n 
iBlte In iMialh. 8IUIM lahorM to ba now ouiplornd, 
«bd lb* eovt beaamfr enamiMaii MabMUPt Ah di«d in 
ItHS. baforv tt wa* Auhbad. Cndar hi* pucnfMor* thn 
worit went <m. At length, in IHtfl. it wu^ deelared 
emnpl«ited, but no on# v*ntur»d to a«a it to dam uprhe 

full iirpKiiir*- of lliirh Nile The riW W** Miil^ kt pt 
hueU .-n..'!*,'!; :o ij^tM' ih.- l-'Vel aCow fe«<. Ho»fv«r_ In 
IC4C9 It WM tbt>ught tlmt the data iroold by tbit tiuie 



have br^-n <?onw>hdrtleiK and »<itup reiitiin**oiiio i*nici* 
neor rlowd th* *Uan'»"* and li't tlje wat4>r* n**-. ItiitiiMlt- 
ately. th*- iinf<»rtniiat.* htimtT rraeked in M'Vt-rul pJiovn, 
and iK'Can :u*tH;«lly To ti;i*ve doMH »«rte.>iii ' 'I'll** -lj|lre»' 

w.Tvi hH i|Uk!kly opened, aud tli«< tnoveiueiit »4optied. 
Thf eit«atofitB northward pfOKnaa can atlU be aMML, 
atioiii lOOlaatoT the parapet betagoifet o( lloetotbte 

dnv. 



V.ir: 
il.'rIM, 



■ ii!< I'Tfwrrl* were ej»ltcd i 
Sillily like Mir John Towl'-r 
'►,•",) iiii»re to v-ive It, It li.k 
>■ Mi-rliiiif, Not only ihi) lii' 
1^ i»(T to ilie M*<il:rHrrao«'iiii li 



hirrrr^ t^ie next fi'W 
Mj;^'.;. -ti ll Kpeniiin*; 



^ I.. 



-I., 



;.n-|i. 



nil. A «wtly »tJifr 
alw.wA open, aii;i 



.a-ii th.- »i 

hNl t-W I, th 

ri':i.i ■■. .il lit Um- Vitj', Ri.i--.-- i.if 111 i,--! ii< ri. r.i I'.'i-t- 
MU;e of the >ik' wou.ii h-ivr-.-.^r ihio. Ti 

lUllI ti'jil 111-. I '. I ■ k rtp 1 I 

• ■-'iit-tantl)' ft'ptiii I 
work. 1*hi*nfani- im.' .whim of ! 
tlie Hi*tt jhh arri -'I iip b the weut'. anu I * i-i I 1 1 i IT-riu 
w«K ^fUl from L'uti^l.iiit iiioph' to ad vim* a i^i.^ti ot lu't uiii 
to MVf the evuintrv alter tlwt ilLia.^! r<>iu effect.'* of 
Arabi'K mittiiiy. Ill^t inAJkf4'rly r> port!« to l^onl Ur*ii- 
Till*> hAVf been iuitil|>.hfd *liit** Ik^iimt*. nlid ht« 
loivir.i luf- .iriil<Mihtt'dly ►I'lV***! Kcypt rn>m liopeieM?* 
rtlsii .in L iici.lc.-hey AN tlie rewini*' '»f Kifvpt eoiiie* 
pnicl irnlly frotii the Nile, aud l>ird l»'i(Teriu'» wL-«e 
mu 11*^1 lo h<»rn>w ^>me of i>ur Indian ofTl<*iAls and Im 
iraltnii entrinrern wail rarrieil out. and Sir Willnini 
tiar*tin. Sir<*oliii Monerii-il, Sir Atffted Mtliwr, Ma>or 
K. II. Hmwti, anil Mr. WdtoK-kn. aji>onir otheni, eaine 
into [Hiwnr. Sir i'oUn AIoii^rlelT and Mr. Wlllc«M'k* 
wer#> AAked if rhp KiirrH|j£i* »thoiild lie atuiulnii-'st utid 
de^tn-iy«sl at a o-*"! of hnlf a indlion 

The) )*i»etit niiiL'h time in bi»rhi;r aud eiiwritnrnlini;, 
atld at leii^h Sir<^olin Mouertolf reported that fiir a 
ahinl.ir »iiin he Hoold undertake lo Mve tlie atrueiare. 
Itnrd rrnui<T bvkitl hliu up, the work WBadona,and 
eoon thr Daniirtta »cet»on wnji rampMed and at work, 
TImhi the otlM*r »ectUMi waji taken In Iwod. The Bar- 
ragf luu hern in full work rvor idoiiai and baa l0Q|C ago 
n-paid in inemutmi wat«*r-8upply every pMiay of ibe 
iiiiiioy fi[}M'n>l«'il on Its nalvation. The BarvaiDe. Mintt- 
i4iiitcth» tMo Anu6 of ihv Mh>. I* aiiward ofauileln 
iiNuth.attdcoiifriBriiof I99af«i»aa, wiiadoablealuleBaia 
^Hob, and a broaAl roadway ak>ng the tOfL Hie alnfaaa 

df, an that Ibe raanT' 

voir I 
can I 

ent ntutoaa ana mivi 

tuuriiHr«l*vaR,«ain alafataor depiw a tnaaaof aoUd 
«t«el. £ fb«» br It ftpft, with aa tba paaoaiiM of tba Ntl* 
upon ll.»PanrMNiTa Magaabie. 



allow tbeuaoddy depavit to free & 

' All ttpb and yet the War 10 fett of wat^r 



I he daiaiaad ap at the propflr nnann* Btony** i>ai 
■tutoaa «ia p»m ba^nff applied, br whlaba ehlld. by 



TBADB HriiiiKSTI^ 
tlTATt:s 



v-^ !'l!i>M 

o>>ri,s 



vnvKD 



Automatic Oar Ooimlara la Borope^— A recent din 
■•u«it|on In the BrlUiih HoiiKi<or <_VMMiitofi» rrfardiuj- tho 
*-n»rtiiieiit of a law (M>iiipehtht: si! rnUnn\ - lU the Uiuted 

Kiri;;dt.rM h- ^'inii. rh-ir Tntlisii.' * i .jr k m il ft aUtouiatfei! 
c4Htplen) hae ntarleil as;itaiioii aloiii; thr *auMi UnM In 
UtTtiiatiy. *«vf« W. K. Andr-p'on. ircin^ul of ](aiiov4>r 
A"* in all iiiatten) perlnitiinir rn ilir wft ty and roiufurt 
of euiph>ve>« niul of the tniveliiij; publie, our railwjty» 
are, iti tliiB n-t«t>ert, far in ndvaiHi" nf thi)»e of other 
couiilries. Vean* af.'o, the railway i'outpiuu*-» in (lie 
I'njte«^l StAle> wer*' ordered to .^dopt auii'liialie eoup 
lrn». »»iui wiire^iTen a i.-nm>f fix > t-ar* uiftiin »*ttir|i to 
r<oiti|iUit*> the altt ration ^d nil ^'f tlii-ir t'ur> Thii tenti 
wa* aftwrwaril extt'tKled f"r a t.lnifr..r inri-Kl. in order 
Im k'l"-*' ■■»'ti.iUi r<wl- « tiii_-h had not V»wti ahlr to fully 
<>Mti}'K w i:lt the law a further op(K>rtiinity to iio so, lu 
Ihe I .r I tri'- all ii^'i*- ear* have l»*-eii e<piipjwd with 
iTiii-fint.-.! I.-. . lip li-rr , iui'l thi- ill'* iii-is iimw 1. 1- 
ilL T'lll "I "Tilt l-Jll. 3 1 ■•■hiiliji-' 1 • h,.'. t Mi- dm. u'l-rv iiii-l- 
■if:il tr. till- 1 ■r..Mi(i.r. !■ Ill -.t iL hrii^^'.-iiuti. liiiVi- l^-t'ii re- 
.hiff-l t I .1 iiiiiiiiiiiini h\ II. 1.. ::i-.-iin- 

'rill' ii.-y-i] ■-■f mil .pi 1 1 1,; >• niiLir iid'H-tir*". w.*-- •.irif.^Hl 
loa^I H*[0 lu i'ru«>-l.t h,.fi I l-.r r-n of >.'/t!f t.iil.t.iya^ 

At that lime, the (i. im .t. K.hI a-*> I i. -i, .."T. a 
lartCP r«<warit for the t^-x: r itiiL r T nc IVn -Mian 

.Stjitrt K«UwH>*, how.-wr. jvdl i.iiijh KMiiTi rui'T- (irv^ 
Kr»-.>,iv,. rli.^ti wil.t-T I'lihl M'-iiliil r-.-».l-. iiiiv.'. f .rn.'Uu- 
Olfvpliiirit'd rfj-.i.'ii, r(vc;;,v'"d \!w i;i.ill'-r !■ i r h.- r- -if, 
and nppurr-ij"; Is- pi ; p. iti"(i iim i'tiii-:iJiT:itu>n. Thi- '■ur- 
pJti'- eiiri.liji^-i '.( tlit' rr.i--.:uii niilwavn for th«> jM-t 
Oxciil V.Mir w-t'Ti' fht- i-iii.nii.jii«. Mini nf 'fit.taKlAMl ItinrkM 

mi'-ty I'.tip'iTK Iim!iJ itiiit -nini- iif :h.' -iv^l »':iri; ; ii;c>i 
niit'lit "i*"';! Im' iipp(->ipt i;it,. i f,jf ihi*- inirpo-.- ]u f-i- 
flui'ii.; \ i'ur fiid w t\ . trij-l-i\,- in l*ni--iii 

|i».T 111.' f liv.'s by ai.-eldenl. ^ti t '''^i vm*^*' mjnrfd In 
\nin-^ !f7. tl',.* rU-un_t» were 2*H ki.li-d iih<l t.'j;: -.[ijiircd 

In tilt' hriifth Hou-^e of I 'niiu.i' ui'. Mr. MaxUlUtiii 
*lii"**'l Ihal friitn ly*-' t*<li7. ii (--n.-d of tft, y«.jir»i, 
I.Tj? r,ri-«'i\ t-inii i-v in It..- I'lj r. I Kltiirdoui 1-w.c 
tiieir livif* in eoupiinic eiirx. whiU? UO -CI w.T#t ht^vfr^-ly 
ihjiir«'d. In t^^7 an av4'ra*.'e of I br.Hketitiin in eVTy 
2T4 na» killftil, and 1 In «'Vffy ]r» injurM«| ; wnd, ainoni: 
thi^ tihovi^rw and [Mi»hcr><, 1 in t-wry "-•'Xl w:i? kille.| au,| 
1 in »' very i:» Injured Mr. Hiiru" i?iipi>lriiienb>d thewj 
hiC\irv* wtth the iL^toni^liiriir slateint'tit that, in Iweutv 
flvr vewnt— viz.. frnu l^T'i to I-^ii? - ainouj; ]..»0Ol»'in 
KimliHh Koldierv l.sm wtre killetl in batlln. whitt' for 
tlie Hariie [)vriod It.lNtO railway eiiiployo» w«r« killed, 
proving that railway cm ploy mm t wjut iiuidi more 
danerormw than war. Thi' i-orreetn«f^ of t l>t>Mt «tnt4*- 
tin* wBw aeknuwlvdjj^l, 

Aiirnf tune ai;o, tliM Hrici»h i.'ovrninieut wut the ex- 
iMff HopwiMid fothf. riiite«| '^laten to examine on the 
i»|wt>t the wnrkiiiL'o'if the pre^iTitMsl anlonwticeoiiplf.rw, 
and he reitorlwl very .'avorabiy, statiii« that, althouai'h 
lliey were not at that time in gvnprnl iwe. the number 
of eii>iinllie» niiioiii; >iriik^iu«>ti hatl alreaily Iwefi re- 
due« t 1 pt-r '.lilt Th«' i;i.l*jiy IU.^MH*^'l>• In KuicUnd 
have h.-.-u f..-ir*Tr.-d wllh_ and a dnifi ..f « t>ili Inv> >»^eii 
Work^'d ijiit tottfiri/ -'(U-ut i»if niit-«.>.|iii ii H» of '^iift'ty 
eiMi|derH, Th« lioiiw.. ,,| (.'i.tnuioti^ ha- )ipp''""'**d it. 
ana It will fMyMieoineiip for final |MiHwii.ie iu i'ar-hnu. nt. 

Trade nagrM^loBt tor ScotUatt —Sntiu- ninKih-i at.'o. 
In a brief r^-porl on sniiiutc methcxU in uinrxt tK, I i-x 
rie4>H-*H|. fny» I'tiited Slat*-* C^orntul Unfits rifiuiin;, of 
Kdinhiir«'li. liiv '<;.hu-n\ \U%x ihi- j-r.-jit nmjorily <d 
Sritf 1 -.-li t)i|^tiii->!< men luii.dlili^: A Mi^-il-'tu niiuinfue- 
tiire-. orwiiliniTto handU- ^mr b,-.H.i|-. pr- ferr-il Im .I.-mI 

directly witl) tl)« wauufacturvrs ratUvr tluiii with wk)- 



dlemen. rithnr on thin Rhle or on thi» oth^r Hidr. i Vt 
tain eieeptiMn:* to thi« riile WMV noted, nurh a* tU in 
ryelM fi^de and i>iK'whler trade, wh ,-h .^r- ^jHvul 
i|>"- and havf' U-< it managed In an rit-t->t*ii:!inJ 
from th»* >.r,<(rt Further ohMTVarion lo ;ind .i.i. rnrrur^ 
wtth th«' bu«ln»^ itiinmunity havr- iiiiinii.-.i u.i, 
op.riloti- The Srotti^h wh<de«alo dca^t r, u|:n |. ,u o ,. 
hubtt of Ryltitii; .J |»er cent, dlweouiil nij ilir 
i»r»ee for caiih or ■■J^l per i-fn' n' ■me iiiciilnh 



iine« of merehamliite. <ii 
voir*' that hf' thrnk* in.iv 



■II &li Iq- 



....t Jike t-> lor.k <i{: 
nntaiu 11 nj'i!L'.l>'ti,.M/»tv,(: 
iiii.j-Im:i. Hi .Im.-^ ii.r. .it:.j.-e*. to pjiyin^r it i rier «f,jf h 
lii.iy ll.riiil - ;;ilt lurtud'h r. lUii iu>>. l. ii i diil hc lninj 
hr. ,,i 1 I ui. r hill I .'I ii \ liilk. .1 w I'll ii_'ifnU on i;:t. 
.ilhj-i*r 'I'l , qnltii ;.i;r..,: ,.M It:,, pr- -pi .Olion I il»t 4r, 

Ai:i' rn'.,n in;oinf.o-riir-|i,i; rcnpnoy -i.^r rirtu •Wiliint' K, 
d if - I r,u|. lit :hi^ r..i|ii'r> ^h...Jld i .fSer Ui i|, 
■-, ;ujii t,ik'- ill! ' iri^i'Trv ihrreily. fii 
u rt-]'r--«-i.r;iI:M- n 'inpaiiv or liur**j 
MM-nrf Ai^'- iit 111 K-luifmr^fli fnfv 
t the Miih:.i- Siftr.-i, rppr^r.t 
ri.ui- hri.-* a:i S rrij ill rni|f a illlp . 

wi'.h a vory emi*/i»to 



t:jiV4 



,11 II..: 1 



'I'hv pH*l^ an* eipocted t<:> yj.-jl 
I" rii.- inanufavtur«r, a (.HJiumlttuon loliie iiuil 
i\ •'•>iiiniiH«laDtotbaa9enC«aadapffBditailw 
n ;in^ ^ ii«L That*a too knaayaHaaaiif phtaal 



r-.-vlU .Mill hnv 
h.- i|ii[ hriUrd I 

.k- ■■ .'i.iiioti in one 
nitt[iiifaetun*rs in vi 
.Mt;: n of firderw, I 

ohj..T|.,„ 

Th 
a prijl'ii 
dleiua;i 
dealer ' 
ad iDM'it hi- 1 1 

In th-- kn-n ^-f nipe'if.i i- fi^r trude tint roinmiwioa 
atCeiit^ ■ ir ii.i'rf hai.->- vi I i . .-.rr r he ••vwmtta) liwii— uff^r 
tag Anteru^itn ^tMxu ttud tto'tiiM<tv*>M at a disadvantafck 
H* a rule. |[ (hf tfiiodN are not »h>ppe<| frtiMi Aruerknio 
(iht^iriw. Kdinbnri-b. i*t l>undee. or tlh^ imreitfert 
b» (he runlom^r. For |ii»iaijCe. aii iMliiibiiruh nua 
w ho t^'prereiile^l an .American matiufactunntr nttufiuiy 
havini; a (Tvtieral ui;ent and wareliotiM! In ]<otji!^tii irr- 
ered Itt^ coniieeti<»n with the buHinew rerently, beravw 
ho could not mrrt the prices of another Aoirricaaoui^ 
[Muy in the nanut line nhii'ping direct to a 8oti1t»k 
iHirr_ The freight rate on tn« wanw from New York to 
V:^ tiulmrtf h i« hot flhi^tly. If any. higher than tlic nie 

ff New Vvrk to London, The rate rrom LoodiM t» 

b^lihbnr^ch by wal^r l<< an hitfh an fmi» New ¥«rkr^ 
U^Unbiirgli or (il«Ntcow. Hy rail. th«< rale on (.TriJi fr.i:i 
Lxmdon to this eity in eon»iderabty luttrr thaii ttit 
i(leain!>hip rate rhartred from New Vork to EdJabuRli. 
iMi pHHUof the kind handled by tUa agattti tba fni^i 
from lyindon for a (quantity worth abottt 9flObK.lll 
Thiii made it imp<i*«Lble for him to cowpite win dn 
eonipany Rhtripin^ fnuii New York to Qlaagow. aodLat 
I havtt luuil. Tif rewitrned th« Hgatfy. 

The Ameiicnii inanufacturvr who get* ekiaMt te the 
OMrkat^^ tlie k>ea1 deak-r^— will ret the tfadik Tali 
tkaaaitaf a large Aiuericao furniture uia * ' ' 
nftnipany aa an lliuitmiloa of one way to 
BOM to a forel|n> euuntrv. Tbid eompaoy tnit iU 
nan orer to **iiet up ■nop'^ in London and QImrdw. 
Tlie furniture — Iwuvehold and olBoe— ia ahiprnd mn 
ihoir farturim Co this ilile in the fnagb. wiag in 
parts and tighlly fuu'ked. It oecnplaa Hctla apaaa ani 
pAVM the nmnmiitn mtn. It la put tagatbar and ifr 
i»l»ei) In the l/indon and (itangow amfcabaiia «f Ifcl 
oouipany. mihI •ai«<»tuea plaoe tha famttan biAw 
dealara In Englaad and SaotlacHl. Thia enterpfkMl 
oainuaniy haa. raniftBl& AMdMb And gff^ 

WtthiHlMnnea labSlaSa tBaOio^ It may be aaidi 
noMoa that tho aaainerela] traveler aa a factdrkitfade 
oaltfng to th* United Klngdon waaneraraopninihaat 

aa ha » now. Some of thaae traveling aabw aia 

paid nUaiiia without oommiMton, and othem haaa 
■nhirlee with cowmhialon. Of tboee realdant » Mr 
land with hAtwlquarters In Ulaagow. Bdlnbursk «r 
Pimde4>, I iiar^ luetaeveral. earh of whoiit repmiou 
a l..iittdon hoii^ In one tine of knxMlx. «tid under ha 
rviittruet can handle at llie aaino t imo ilirTervnl Mom <f 
k'oodE- fur fiH^iKn houwe If be rh<KMH-s to tlo m. T9 
tntrodiiw ihoir goodn, American uwnafacttiren of «• 
(lorten wlio woold not feel iu«titlp<l m frying to da 
eipenee of nuUntaininfr traToling a^r^ntii of Iwir ovn 
eoiiM hardly do lM>tter than to m>ciir«* th» aerrwn 
aaeb ni<tn (o iw'll on <s)mmi»«lon. Some Amfrvun 
maiiufaetari>n< havfi uiatlci i^ihkI eijiineetimif. itil' 
kind. Thi* han t»e*ii the [iraotfeo of (iernmn homef - 
hi-iiTiniilnK biit-likeM In the l'nlte<4l Kiiii.'iloni. Itii*^ 
c i tit .-^ 1^ w TT«iiiM»h. an Kdtubur;rli i'o[ni:i^*rcial (ran-^* 
I.'l I III- Iti it lit- built up an oxi'rll*-ij' iruile fi* a 'te- 

rniurifacturiliK eoniiHiny in the ■rhi-i^K^wI line 
\ fiir 'ir twiiiigo. w^hioh wa* so highh npprivi-st*-! tlifcl 
Il-e i'l .UI [tii:iy wnt ovnr a man of thiMr i,'«ii 'Jiot i" 
ni--<-'. .1 (t w -iff o«r ru*t*Huon«," and h»- Jin* ni'l r.'tiirtifil 
ti I I MTiii^ny, hut liiL» Tnk.'li l'■hi*r^;^- nf t la- tl'^'i ri-1 ' 
liu-.iiii-^>. :ii r!i:h cr.iii.rfy, iln-p^ii-.tit; widi 'in- ■».:'"■■ 

whii hud rfi .H'.fd lit.' hil-iru'>^» iif Jit i.'tt-': pf ■.iTUiiTt- ! It 

It 1- >«hi.i..l tM'.'.ll.-.- Ill Kj,!, thi»;, ri.'lC I.. &I. ll'-'- 
.iit:'. r.'ll.»-i|M With .-^ llhTinlirh klii''*l'dk''* iif ■ ' 
whol<'-<*Jf jii 111 ffl ml int' Ic, Ii:e b^'^t tvtuiuv:,'.^. 
AiuerK'an ujuitufiic'urt-r ciiri make i» with a wbulrM"" 
huune buying ilirn l, .\ u>i-fii] iirlii'h* will win it« 
if put oii't}:t- miirk-'i Jil u ni.idrrni.- priee, ev#n i'' t*" 
tu t iL.;v,.rti.<i'.| .ir I 1 1'-. r .1 It, p,i«|.t..| to tiie frtrfit .\* ^ 
Ei'-lahU- .i,-';ini*.' Ii lil'l.- ill vti-.', .iT \merirtin |tiVi-:i("ii 
and matiufitetutv. Inr p.■ff.l^;tI n*; i*h»ykJ ati*l df^'' 
with the fttrnrei of the 'ii:im 111-, '.ijr which thn ^r- 
limwh. hH» hail a wiiJr iwii" tti SniTlnlid i| liriiiir II"* ' 
two yean*. ,-^lEhooirh m» (•(►'•i'lal elTuft hntf heiMi iiui'l'' 
briutf r i.-'fii-,- iti,. public. Mnrh Pi- i-ai-"; ■f""*''" 
true of criil u'.liLr American !^^M'e:al:lL'^ a-i'- '-^ * 
linen ol Hlwle auada and varMHi> kindit of uiarliiM^ 
'fhar «idn a mnrkat-alowfyt PV^iapa, haianialr-V 
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KKatXKRRIXO NOTB& 

. . r wmt UMy aoutrlbattd to tin Biffc AaMliiay 
9t 9at mt a mv» "The Ji««liaalMB«rtli* OMnlianiiaii 
«< HydnMlto Ccumm.* by H- H. IcOwtaUM. «h* 
dMoBtKMitloii at bjrtlnuilta MUMiit mltor mow atMilu 
or JWiM cannol ba aMribed lo lb* brdnUioa of tnm 
Bmtat maitotU. at Uie Ullw wanld b> n n«it«r of 
day* at BMiat, but, aeooniiiii; to lbs autJior, would »{>• 
pvar to malt from tiro cttusv«"th» Krimt4>r or ui\- 
ubility tit tb<i|U!tir««i>iMtitn«nU of tn« eoiiM'iitMtil the 
T«rlittkM> ol aolttbility uf th* «uli<l< with t)>» tinwHira 
they frilpiMkrt. 

Th* Kovo* Vri-iiiva Htatuv lliut iti a h*r(ijrt* r»*a<l 
forv ttf SitLMi*?*- <yi Miiritic KijCi"*^!^. I VtfPibur;;. 
U«Mr» /fv4>rykiu aiKl ltUiiiH-iitti.il «-x|i'uitir<l ttmtr iti- 
vrntki>n fi»r n'vrAjmu ai]ti>iiiAti<-Allv ii U-iik <>ii tMiiird 
Hbip. Ill tlx* linM 4if th<' vc«si>l It pikgif U tlxv\l ooiktaiti 
icifr a l«r«r wittt i'niiutorlKilHiM*inff woltflit. Thr pr«>*i- 
*iMV of wnf»^r iliMf iirijrt riiM linlAtipi'nnd brlnir* fhv Icvt-r 
Ui iMfif.^i-l with .-it! flt'i-rrir nfMiHriMMit. wbwh ilii-n liwht-^ 
d ktiiip it> tliiil |>;irt tlir Im)IiI «4mI ritiifH n l'»'ll. Twit 
ff llit-M* cohtriValKM". iire f«> I«» |»li»in*il *?» (wnttif til^iUy 
ab<»arU lliv *'lk'tuTnl AtJiiiiral ApriikHitj" )>^IttHi1ii|i. 

A siDglo rail rnilway on thi- Uu-ti);iii> »ytti'tn U ihv 
lnii**t ttl tlH- luatiy ;>ruj^nt for u.lilitional iiieAiiK of 
r.iiiiiMtiii.i-iitinii lii-twiN'ii Liv»'r|»i>ol tiiul .Majn-hp'trf 
tK I'ji iuA] ii, <liiiintkri> iif :ui ii)il»*«. It i». t«i out* 1 f Ik? 

oft^ll h.'.knl -rf. Iitit liiiVr'l y>*t ttHfU. rAiIWfJ*V» lliXVttti: A 

rcunlar 'I..-.'.! ..f I'HI miiIh' ^^fe Iimir Kvt-n IVl tnttt-s 
|i(T Uii-ir 1- ( ilk.-il cif. H'll lliH i>nO.-.-tnr. Mr H, R 
Hflir. -[i' k' I'l ^'►'v\iu HI (Itif lr«cli\v iM»*rfr. Tln^ Liir- 
ti^in- 'v^t.-iu h i- ht^'ti «i-f\I for an JifciTn-'ii-n'-iil railway 
ill AUv'-ia iinil fnr 11 10 mill' milw.-iv irj Irt- aud- It 
»*<ni?is--r^ t,'. (I vi-ri--» of A fniiin-». o-M:n- t hv it riirry 

II t- rm I - 111 t«<[ > iiri 1 t -v- 1 nil I - ■ i. I I.i- M i'l.v .-ti.,'i:l-- 
nj i! !-iir- •tr:i.iu.i- rliiv v[_'ii.-t i: ri* lui.l lnvi- !i'-ri;ii:i 
tivl wlii^'U ruitiilutf oil tlitr litwrr ralU tn »tiMily thti 
iraln. 

Br (u tliH <nrt>t<'t «vi>t<>ui iif >lmiti«it* fvvr attviii^ittK] 

III tiunlifrn liiiii-Hiiii fitti> iii*i>D QIihI by tin* ooiuiubi*k>u- 
er> u( >m).|>- ('iKiiity. Thv luiilii diliih in lU uiilat 
luu^. ati4 till' wMjtli uf the IkiUmiu varin frtMn 11 (o 16 
feet. The diir-cui:? 'if tliin 4'uiiul will lowi^r tba water 
ia Hi|[lt IJikr ' ■ , ' H.sar I. >>«<■: f<«!l. Umg Ijtke t fact, 
Iffnnea Ijiko 7 f'-^ t. I'ort Miteli«>Il l^k« 7 fwit, and 
otlM»r iimMU liikoi* wliirh it iiit>^*« aboat tlM 
aitirMiut. In nil tiK^ri' ar»^ ^ixiv-!«)x timiii*hi>fl, 
t«ititl l>>rit£tli iif tbf iiuiin iliti'li Aiui latfiralN U H^i i 
la a uralKht liiid M>i<y wuiilil i>ttriiil linlf-way acroM 
tb<> StatMof iDillana m>-t ami wmI. i>( tbi* ditrh^i 
niilr- iir*' til IIIh T1»' <'*wt nf eitntfriii'lifiii will l*f* 
♦ "'-,|»>I. AlVtir'-thiT r-L-Ii'\ .^rT: ,n.< nf iitiiij will bt< 
I). I . [■ 1, T '.I..-H .v r— 



AtlcDtion hu 

prju-Ti -III ii[i;.lii'. 
ill Jl jiirfyiii^ il 
Bt It H»'lll«i h\ vr; 

thai .-\ cilbii- iii>-i 
dtirtfO at a *-n-t 



i.,..'ii liir.-, '.-.I liv \V. Ii<-Fiipc-I I 
.turn iff air ru-li in nxyiT'-'i ■ li 
■r liiiit p.-irtl.aliv m'twirariii i; 

,|.li<-nl flt.till.-itN.u Mii-I.- iiii- 
-r i.r '.'I (i-t r. I r i,v, II - in li- 

r :lH I ril- V .1 I- 
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ICi-'iMTatfi"- "r jirri'lui- 
t Ur Iiir_' - ["-n-.-ij' 
bi* ro»^ ,i -.- i '.li I'-s 1 1 
tJilliinit -'/II l»er t-v-ir. 
Im' avHiIatil** f-:>r ire: 
fU-'-iviit liuniiT* *r 
ab*o aiitftfMitml that 
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f .-X-. uml 1 1 ■' L-H- -A-Hilij Mii-n 

-,l 11-.- f.i- ,111^- ill,, I. i( r.i II, 

•tKj'l..? '..r liaiii:rw !• ■■. 

thii u«« (if air null in utyi^rii 
QbtaaiMii with noor nwl 
with tha bwt Mndt of 



wMiM «wU« nmll* ut 
that ara now oalr 
coaL 

Aale dghtinf fur l-tirm aKillrry ha« now becanw an 
adoplml |irai-(i<Ni in lli<- HrKiBli ••••nipi^tbaulu to tlii- 
paniitaMjr and akill of Kir (IcMri:- ''Lirkf. AeconliiiK 
to bUl qratam. lb* gun nittsl n jiii iiiii. Ky^ivni of aiirhl' 
IdIP Imw onljrlw bv laid fnr Ihr iibj^Ttand flrvd asfaiit 
M PMllMli ^frOcorgii hiiuwlf tliQN drfliMa the prob- 
ltMl1aft»''Pl«cwd<ii|r»"ot lb« ll..yal Artniarjr Wi 
Intlon : Otvra tiw hvlgbt of tlm gaa ahmra lha ana 
IpVfl at anr rooinsnt, tb« «ngta of dap raw km of tho 
line nf >iitli( ovMnitly datHVllM* tba raOC*. It In rv- 
quirril. by iiiMhaolcal wiHllRHMOta ea«iH«NDt tlw 
boa of ■bibt with tb* nui. to loaaro that whMi tli* 
loXMriiUUlMi tlw vaMrniMct any n.mtiin: taiget, 
On bmr liwU ■ntiwintlMllj tdw up tlw quadfaiit 
ftormtton nuTwyondlpg to VA mtf'- luotlMrMriib 
tba alghl nraat b« inwrM ^tli«tp*i *^ iMu toftts 
•l«*at«d or drnnHad IDI lb* fbrnar adoat "an" «ttE 
tb» tanvt. A aarte of triala faava lataljr taken plaea. 
In whioh two antOHdirhta warp llttad to two 4'7 laount- 
loK«, and the raaiilla ara daaitrlbKt « aniliiMitJy aatin- 
factory. Tba nKwiHufal tntmdaninn of antiviilirlit« 
would ct>ntrlbut« biiiiMinwIy to th^ «lTwtlv«n^>i nf 
fortr*^ arfllb*ry. whili* alMi itiuffiil fri»ii tli«* imitit of 

VIDVr uf tM!04IOlliy. 

For tba eotistniL'tidii of a luoir at 3I'itilai^iiH-tii. a 
TltAii rraiie of fonuiUalilir dinit-ni-iMnii wtL« t-iii|ili>v<*il. 
It oonnistiHl cif A truck. riwiiiliHni; ii tint iir^*li ami iiiov 
Itifcf on rail* no the ciiKtnimiry f-nir rails, mid ii ijirdi*r 
bridtfp. Thfl whi.I«- ixTir* a *lroiiir n>«*-iiil«|jiti<-i> ton 
Bwili^ bridif.- -Ai'li ,1 arm* i.f niiiMpinl li-iii;rli. Ttu- 
loi»l li(.it'tit of ti,., 1' 1.111 IK ;iT tfi't. iIk Kri-i»T.-Kt lueiirtli 
i» 191 fit^l; it Klrt',1 liil r^Hiv at II ili-tHiiiNi of Tilt r.-*'! from 
tli«* tiivot. uiid -til liiiiH at iloiilili' ttiat •lint.-iuf'i'. 
and w»?iiJ:li**il 111 itwif. witli It- liiai-liilD'rv. 3IU1 t<iii* 
Omiday theB«a lift;iin to phiv u-iili rhit tiioii«(rr aakd 
tamad it oaor, tin* N'ln -tifkiiii; out fif thi> wator. 
TiMra 11 naaionl uliuutl two y>>rir<. in lil Imt of wa< 
t*r, until an ancbiaer of AlK>>-'ri>. CalTan-t, aitmnptnl 
il« rvu->i>- Tba attaiaiit tm hrmn erownml with 
enw. and at pmant tba Titan la acain in wnrkluk! 
order. Th*- rawinff wa* n<*i*oniplUli«!. a* wp r^iad In I ji 
Ravua Twliiiii^ni*. u-iri: ii-t- :tiii of niiir» i*on«.i-i:ni: o( 
tiaatitK uiiil Id*-! caKk^. 'i'^i*- .-iir and ilif riufKrH <d wimmI 
toaatbrr eicri'taml a Itftiii^; |iow«?rur I:j5 lonM, amply 
aallcinit to raiae the truck to a bcifflit of 4 frict alMira 
tba water level after tbe briilKe. wbone pirot hail badly 
raatad, had been arpamted from it. With tlia help of 
floallng oranea and a gradually riaiiic atafla^ tlw track 
Wat Bually hmafhl to tha lairal of the qiwr. Tlw 
bddite WW d«Mt witli to • ilmllM ww. Tm«mIw 
wmrnim aiM irikk wtAv, hwMwith limi. <Md in 
VMitioa. aad than Amnui wMi «lr: om iihib coaM tt 
op le twaaty eaaka a dajr. We m%fat hn%-c pointwt 
ant that aueii Titana must, of counr, liiivi- a i-u-an 
awaap, ao that a craat deal of the iiMicbinvrv baa 
to ha piMMl on too hridaai ttan^ tb«r baooiiw top 
haar/. 



ELBf^TKlOAf. NOTE8. 

railway over tli« Seine will Iwona of tlw 
. tile Atfi* Wi«rld'i KiMUtW Ttaonll- 
mtf «yi ooaneat both iMolw oT tha fldiw and Iw dri*to 

by eleetriciir. 

The approximato iiiili-tu'i- r,f t In- '-'rirrapii ami tt-Ie- 
plioio' li-i, - .,; III. ■.\,-rl'l 1. - ii-_"' -Kiv!* Til*' Knici- 
IH-i-r. aliil till* mil*'* of wm* iiliiocint to n...'.>1,iaH ; of letv 
piioiH* till*** oiitv ihare arii ;iii2.4l3 miiea, lavolviog tbe 
UHK of :V.:IIK!.!KSU illtUt of wir<'. 

Tka aacotiatJaBi for tbr «»l«bllx)mi«nt ol diraet trie 

ChaiW «oiiiiiiiinli'a(l<i« betwwn FnaiK* ami Umnany 
aTeNaulifd m an aicnwiueut on tli« main noliiiji. it 
■> propoml lu lay a liiw betafMn Pari* and Borlln. ami 
aiKrther between Parliaild Pmukldtt, aad a* the latter 
rirr ia already in eomiDUaleatlMi with Berlin. tl»>re 
will bir two M-iiariitr line* iM'twerii tlie two ca}itt.i]-, 

In the 111*41 of ,M<».i>i. vr-. Piirsl.tir,; - i n , 
Ill ilwidnd III til" y..jr IH.-ill. riil.'l .lii-ri. ( ':ii,-<>i> 
Kiil-l ■ -rrir-i iii.i.ii ftr>-»'l ra.lroailw ar^-hii-i _'t-M--r-.iliy. 
if noT iiiiiv r-.-ilK. |ifopi.il.-d hy hor*-—. l-Ml nli-i fan 

say li,,w |.i-(L' 1' -Aili I-.- tit-^'if.. ;c will be found Kale and 
prulli.-\i,l'- lo i.r.it^'l 'i-'-iii »rii iteam or aoow other 
piw-r i..-.i.ii- ii.ir-.- T iiH Kimnta UkapteplMoy of 
tbe lir»t water.— Klecirioal Wurld. 

The Oqidl tan baa baan aalaeted for the nntllntton 
lA tiMi Hooate tonnol, and k bainff onmiructed by an 
eiiltinavrat Pittabnnr, who l» tb* liiviooe (or the Caivll 
fan In tha Unllnl 8tale«. The f»o will bo HI feet dia- 
liH-ter by H feet wide, with double Inlet*. The ctmrau- 
lee i« fi-r nVMHH) FUbie feet of air per luiniiic. wbicli, 
irr>-»pectivt« 4^f frk'tioii, niearm moviiitr ovit 30 toii» of 
air (K-r iiiiiiuti'. III ciiliic fe**t of air w»-i>rliiiic. roimhlv, 
1 ["'III: 1. Ttl'- (lower i» to br elrvtrir. «uii}-iii-Nl by tJie 
>,i.-lti .\i]ain> Kli-olri^* t.'ouipiiny. Mii-- 

Tha £UktFotacbnljcher .Vhri-i|£r>r i>;aii'** that a |.v;i ton 
eltetrlo erane i" >.hortlv to im ..r.i r..i| in Kla(e(;bow 
Harbor. It will be tlited »iili luo windiug imini of '.^ 
lo4ia eapaeltj'. witirb outi U- u^ed ninirly or coupled, anil 
a Nualler WindlltK Kenr of 3',' loim eafncity. It will be 
driven by two lIXt horse power iiioior-*. and the xwinu- 
ioir eiteuaion of the cib will lie capable of bearinicTO 
Irnia in ita kiwar and MO torn in it.^ oppar pwltHm. 
Twoadditional IM iHma power uuitonaiwtnipiliswd lo 
astntto th* gib aitaaaion. aad • 30 horw power wotfir 
"^zz ''~- -.~im- Tlw «rdw lor tbtanaaiiai placed 
wMiaOtewao arm. 

Tba apphcatioa of elMt-rio molon tn tbe woriiiiii; of 
tUAcbiuM In eteel works Is *idvaiieliiir at a very r-ipNl 
rate. e. c, eliaritiiii; and drawlntf luacbiiieji for placing 
iop^t'* and nlaba In beattiiK fumaeen and inaDhinpn for 
clurKin^ stock into ineltini; (nmiMvs are now quite 
eaniiiioti. A coiiniilerable ilnvulopme-nt tia« taken fdai-e 
in the use of eli-x-tro-miiKin-tH lo lift ptiili^. tiur>. and 
inRDts. Formerly a pUte wiu> liftfd by liookn lai.-liini; 
rill* ndifeft. the iHkokH tifiiii; at Hie eti'U of cliaitii lu-fii- 
at»*il by a ernlii* Now tbe magnet i- ^jlnJ.l|v aiiplioil to 
tbf eriiTer of the plate, tlie current i. »wit<-licd on. .uiil 
the phte riiiseil by tbe enuie carryini; tbe electro- iiiag- 
n<-i Wlifii tbe plaie iaplaoad wfaarait i« wanlad, tba 
-M-- h I- arum laned,and tbe plate la J soa a d and left 
in iio-i:i<iiL. 

tjprn a^rhrirltv i-t M,, I'liii,-! ■-■il, . , ,i,.,il ;iT I'll* 
I.. II ' Mil.. 1' 11 111.11 ,-, .1 t i-I : 1,.. 1 . , 1, ,11 i;, ■-. .-1 l|. 

1,-t a I. li -r..|*li Ulie lo con- 
i:li Uiiii.l. t/olijiiitila. HOil 

:i. ;i.i.,ni;y ti^ti nctit iiortb 
1 It il. llll. Tile (ilanof the 

f M-^Mii-! tlie liiieof Icic 

iti-li 1111,1 Itawson t'lty at 
orice. .\l tJi». lvalue (hue nurvcyor- will cxatiiilie tbe 
eomilry northward from i^iieniicllc. Hritisb (Vilumbta. 
w'liicli i:* tile terra i II ui of the pre>4*rit irov-crniueiit »y» 
t^*tii. ktiowii ai tlie old ('ariboo line, in order to coniiei-t 
with the line tii DaWKiii. Tbe initiiNtcrs hnm ili-ciib'd 
that the franc|ji»e fi>r the telef^apli lln#» to Uawnon l» 
t<io Taliiable and tm-i important from tbe ^inndlMilnt of 
the natmiial »aft-ty to tM> intriiHt^i] in other than h^JV• 
eraiiient banili*. and. ai-eordiiiiely. the cntrrprioe will 
baouodiMied and ooutroUad eotlnly by tbe Uoiuinlon 



liM'iiI tian di-cltti-i I r. I i-.ui.ln 
lif-ct tile Yilkoll r rntor;. '.s 
that a party of . iiv^.ii.-.-r. ti 
t'l i'omm*ine»» tbe work with 
Miiii.lnrnf I'lilillc Work- i« 
yriipliA li^tWH».n lj«ke Hi 



U h Mil luMMn Ikat ifaa eaadaaHTfty of an iaean- 
dHoanl hWp ~** fawrriues ihirinK the fkni few 
haata ar fba afwlillna at a lamp, and that aftar till* 
lint iaeiwiiaa it d au pa a a a ateadily daniii; tlie entiiw IK* 
of the lamp. Aeeorvling to an autltority on the •« bJesE. 
Ibis initial Inereaaa in cnndoetlvity ia d»« to the perfao* 
tlonof theenrhnnltatlnnofth* niniibent by the letuiwra- 
ture of «|ief«t(oti The pr<>oe~t of earbonitatiou cou- 
vert% the wUlilone thread, wliicli in a rv>ta bloat Ion of 
cartioli. ii> ilroiieii, and oivj^ii. into almost pare car- 
bon, Ibun inakiiiir a condiirlor of the [lerfectly iimi win- 
ductini; cclliiUnc. Tbe convrmioii. bowever. is not 
mtuplele.. aiid ill tbe tlniitbcd lllaiiicnt there m ^till 
some liydruKeil. The priR-c^x coiitiiiut-:* in the tlla:i)i-iif 
after tile Utllip has 1m*i-ii |il.»i^*ii in serviiv. and tint- eoi.i- 
pletinn of tbe i-.krii«iiil7i»tloit priH-vtn In the prllii-t]uil 
i';tii>e of the Inert'io-e of eiiiidiietivlty diirlnir tile ►•arly 
hoiirii of ;q IiiiiiP'h life. Hi> - Till* Ailierjcan KIri'triciaii. 
Ah i*ooii lt^ tliiM ill eoiupleted liiefe Is a (lecrenw! in eon* 
diietlviiy. due prniutiiiy lu a lUght tmating ntm* Of tb» 
lll.^tnetii. If* i- luailr evident bf tha •aotydapaiUBpaa 

the trlotx- of ttir lump. 

Befsrencs is made in a RritLbb ei-<ni.iitHr rejii-irt oii tlw 
trade and c^iinioeree of ('harl»«itoii. .s. r . i|iirlii)£ ItlUSI, 
lo the diarieiiton and Heashore l{-iitway. wlitebjwa 
lieen put Into operation durlnic tbe pH»t year. 

eiiler|iri*e iueludea the new Sea Island rewirl ~ 

from llll' city, whieh ia the property uf Itw oonipainr. 
the tenn-.n:t« of ita llmvand Ibe objective point of ila 
prcM-ni I'liemtions. Tlie aysleni inehidaa eovnwd 
wharves, and a mmiBodious steamer of the ferfT-boat 
class, eoiineeting the city with the ahortt at Honot 
i'huuant, on the oppoMiv side of tlw faarlMr. Fratn 
thia point T miles nf eleetric railway, wall oooMnwtaii 
and oqalpmd, carry r«»eniier« onr ticMla-work to 
SaUlranli lahuid. im Ute lenirtta «t «btali II maai M 
BrMtb lBl«to*«r to LonR lataud. and ItwnMMNrthwanI 
Mtlw Iittaf Paliai,aboal awilaaMl ahatt dMaiM, 
wlMta tiwia h a> I - - ■ ■ - - 

and enaibirt at 




lha «U«abi at tha proaai 
to oataUiah a lOMiit aaiUbl* for both I _ 
> and wintar ebltaini, Tha whaniMi, can, beat*, aad 
btrihUm* at aU bghlMl alattfM^. 



StUOTED PORMniiiB. 

DOIpoaKioa.— For iMiior iDalehea dry 
tb.' wplint* and intlilerse thO anda in nwitMl stearilie, 

I'll. II .ti|i II. foliowiiii,' iui»to » a aa d diy i 

I'lox-i'iionii. ir<di ,,, 3 iiarlH. 

tiiim .irnliir or IrtiKAcaDth. t'O " 

Water % 

Sand (riiieiy Krouud) t " 

Ljead binotide. ■ 

Perfnme by dippinfr in n aolntlaa of bewM^e acid. 

Shavlttg Soaps. -Tti** p|-o|Hirtii.<. ui'^ht efci*eutial to a 
iri«Kl ».li.iviii4.' Whip lire >ofliie.i.. eiioiM'iny in ii^e, and 
the iHiwer^of reiiiliini^ a lather for tiie loogeat |iof«|lile 
time \\ I' may •ii-iioi:iii-ii iiet ween sbavlngtaaiia pto- 

in-rly »> i-.illed. "hat ioK punles, aud shaving aolntbM^ 

mill i>roi-e..'4 To i:i\f receipta for aaeb. 

HiiAviM anM>. 

rurilliil tallow VO|K>ulilla. 

(Viciannt ml iOvtt ooallM 10 " 

S.,la lye 7.... 00 " 

1'iit]i>li lye , ...SO 

l-Vilor mill wvnt, to taste 

lloit aliaviuK Ma|ie oontalii eoeiMiiint oil, as this fat 
I* partlealarljt elBrMlBoa In niaiiUig Ibetn tetlwr weU. 

MBATIXa rABTB. 

Boap to 

Alcohol I 

uiiutMtMraliBondt IK 

UUottaj^BMt. V « 

Oil ot dorf 5? « 

MoH tbe fconp n it-i jii't ^tki-il'Ii I'litt-r f'l omrrrt it 
infn rt M'ft (tAiitr >*hi ii i-mM 'I'tii' ; -.Ntt- j» rln^n well 
niliVx-il up In a msrbU' in.irrjtr, r |im»-i ■! t,.v.T.i- t iiin'ii 
itmniiih ti kufftitliii^- UMirhiii*' 'I I ■■ ■ ■ildiu rr i,,-i 
^ftry. lu iirijcr r«i tiiit*urt tiy tht* wxiip :li,tt lirm [n'ari) up 
rH»raDc«flo uueb «*i«vuie4l by ouu»utBer« ol UtU clftw 

WhJt« IKHIp. 

Alcf>hol »■ 

( )r«injt* flowrr wiitrr 80 " 

M.'il up II;.' ...:.Ii Vtirli ...Ml' I.r tin .,r;.li-.. Tt.W.'r 
Ullf--r llf H- I-^--*A il I.MIif-*-|-.,1l|rf tl- ;.:>--..|lll-, .-(I (1 HlltMl 

(•odipit-li' M>luf H'ti lif'itK'n ; IrM-e^, 1 1 ii* rt"-t i-f !h»< 

firaijirt' Il'fwtT wnti'f m i lli>- 'il<*ti'M I Afl«T I he fifji^li- 
(tl (irtHirict ha»f<1" ■ : f-T -\ t.'.ii-'« hi iirluM**! vt»ti-«<| 
tt 1* li'itiU-ii S .i:i»' ni.ikt'r-* liilff thr ffOuIinti. hiil if 
vrrv (-iirt- iiiiif 'ThIk nrr takfii, atul if the ^ulutiufi in 
nlli i« ' •! tl ■ iii'l .iiitil »l»'jM'»ic nny insrilutjio tiuii i' r il.*- wti 
liAvcjiiht rtv^MitiMHliKl, ih* flltrntinn. nhii'li m n luuf 
AMI r^tlMin* pfMSM^ wMI ht«IHII* onltr nnm^'^^Htf, 

W bU« aOAp. a a a a U POUIHlg. 

Emm-om or telt ftlUMDdli IJ( ^ ^ 

AlOUdol. .aeaaaaaaao.aaa ••••••••••• f 

||lCWft«iA«r,.»e aa.ta... • *• ( 

TlD0tBraOr«mb«r...a,.ao ...aaa.. t " 

'] }.•■ |]i..ui|iu1nCina tlw IAMB that l|l«<tHml 

rit. t.' ip auy b» djMil pink wMi BlItalMit «r 

fiM-illlki'llt Ulii-IUTc. 

Tf* fiiiiibui** »lt thr pmp^rtin« rniimmititl ftl>ov*», 
liiAity iiiHk»>ni wlio niaktt n *^|M>i>ialty nf >>hnviii|{ kiihija 
preimre them nt a ttojltit); Iwal. Ttw fullowtiig reci|i€ 
wilt. tiowevfT. tctvf pHiii rmlM At low c«iiip«raiai8» If 

the pn»|M>rtiMiiM irtwii »imI Uw pPP MH lUwribed W 

cKimOv iiilhtretl ; 

Mfll ((Hft'tlu'' p'.uFitl* uf tullow mid |m>uuiIh <»f 
coecMiiiut oil hijiI ii- ttioti US Ihf* llliL^^ HufBcirntIv 

liqm.l. mill ;n p.iijnii> i f pi>ta.«h Iv*. lUt.) juktl ttJtl 
]i.. until- -■'.•.■.ii ly.' l<i*. . \\'hfii '.hv !-i.k-.^ thw-k 

#M|ii. It'll t'l |"'Ur, ^i i-llt WII-I I'll •.■■i KllllllM'i, I p>>iiiul > 

oil ot lav^iuVr. t pctunU ; oU of tJhyiuo iwbtUt^ 5t 
poaod j iMMl olli li iHWud. 

MHt l4>4,vlher I'XI i.nn:i,S ..f Tallntt' :ir,'I •.'1M> r»rmn.lH of 
Cot'Diiiiul ijil. ^S*ll*•ll tlif [f[iip'-r.ii:ii''t' -^ ]M I', -.l-.r in 
R imiturR uf pnun i*> ■ ( -"..in ive i^l Ite. ' anil OJ 
fKiiitnU of pdtifli he '-'i' H<<.) Wlii'ii thn Konp will 
nriiiD in >pii«- :f ^nrrm^v :t :» rr*<ly for |M>urins. ami 
%hi» i» g«i3*rft!ly tlw cm« iu ftbirat tw«DtT oiJitut**. 
StnA imh «4I o( kfluuMfl* 9 poandii temtooll, «f 
mood* ; Mid «a ihyiM (wbllvl. « powidib 

TVMift M ^toVe, niMl at thv mliiip (riu)MTnlurr, 2>Va 
poUDcbaf tnllniv, l-Vt jMMtndv <if cocnannii •>'! imtiinl* 
o( r«Im oiU iiii.I :'*> pt.nih:- .if !it :s: ]U-. S.vnt 
witii till of ln.vt-iii:rr, 'i I'HiKi-l-, t.:l •>'. Ki::i-iiif. '."-^ 
irwMtliil^ ; oil o( tIl)Ci:f, i piiiiiH] ui.il (III til )s.-p|«Tiiiifi", 
) pi,uitnl If th« «uip I* wjiij:ril (lurk* r C'llm 
L'raimim orAinf«'i 

Atn'tlift ix'Ipt' f«tr fth-HVliiir WliklifOf vuup. only Uif* 
fffiiip tu the *iovutiuie, i» m Mlowi: 

Very piir» whitt* laltow a B iMMindab 

CocciiLuut oil idrvt uuaUlr) ., .10 *" 

ScHlalyoOO He.f M *• 

Potwb Ijr.' rJU lit- > a " 

&Mnt A f»'W iiilniili'M ftft«r poiirlttB with >*^tnit Of 
mmwiky. 8S ontio*-^ : »v»«Hnf>«> of ti^rvnuint. li'^ oiiimmi; 
MMMiiie of ForluuHl, ^■i, ontio- : i^»<*'tir^' uf rluvisi^ ^ 

onwat flMBMS or la^tMHEtT, (lUtirtr* ; nn<l iiiMllllP 
ol UlTllMI, IH oniMMHi. .\fti'r thr »fmp i-* iter. i!ut \%ttift, 
dry tno pilomi, nnd nib with a very tlry ekiili, lo 1^ 
IBOV*Biqr»dhi'ri^ut Hiivt. 

Mli-ITAKV sHAVIM* s(t\p, 

Pnd>r thi* nnnu*. a iitiillcii naliii m^ti}* of Vf ry Acrrvn- ' 
bk anrfl hi uoUl. Five huiHired uuutnU or pnlm oil 
wMip itrv^ nw'Itc^l Its abovc^ eolonMl with c>ulorlij{f, wmI 
wrrntt^l with : 

UiE 'if I'ihUallKMI weaaa** aa..<.1 pOClOda 

Oil uf knilllhf) ... .r.n.a.a 

1 Ul i^l lavt'iislur... ......aollj ** 

Oil of thftm a *• 

g85CS»f:::::;r::;.::::.'* 

Tlw aoop I 
■alwraadT 
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TIIK PAI.ATINR HILL oP ROMF. 

Tint PjilAtlim Hill th on** nf th*> bill* <>f Aikriwit Kuum-, 
uiil iiltiiAt««l nit (li«< ffouth hUIh of ttkp Fonim. 1( 
riitm In thp rnnii of mi Irreicular quAilrMikr)**. »uk\ 
in alRoiit I.IHW ynrtU in rtrruit. Likf thf V*\ittvhnr 
Htll, ii miiftioUMl oriKliiHlly of two eiiiiimll* of aluMMt 
r<|(inl lieifclit. »**[«rHt»H| by n Middli* or tl4*prc<Miiuii ; 
howertr, building oiHTiitiutiB Imvr iun(<*rlaH]r cli«iL|pinl 
it* an[>c«nuic«. TrAilitiuu pLar«*K d^iud thm bill Lhr 
ilwrljiiiKii of ii» iMinxu bcforr tti<^ foundntton nt tint city. 
Thr pRUitiiKt WM t\w <*nguml Kito and r(*iitrr of thf> 
KtiiAll vilLA4pt>. of l^>iii« (jiindrHtik, nn<\ friitcmpikU of ihtH 
(tninltir** ri-i||<>«tion nf huu. wluch wa>< ttw> iftTiii (»f tbr 

f;reftC (^Ity which wa*> to b*t th«> lUM^trfM nf tli« workl. 
MVf Imwii fuiiml oci thp PaUtltie, In Ihtt reiiubllcwi 
|)«rio«i. it wu ucicupi4*d by private <lw<<ltlitr«^ Anifutituii 
wu btmi nn thf rnl&tiiif. niul. tifler cTii* bHtXl« ttf 
Acthttu. he traiiftfrrrtHl tiix re«iJ(«iiw to tliM rity of the 
aociiml kinf^v. His btiildinuni corertHl a cuii(ildt*rabU* 
portion of thei*outh sHleof the bill ; tliey likcliidMt. b(^• 
■idM tbr paliiri* [mtftrr, n Ur(^ Triiinle of A|mjIIu, uhI 
a (tn'<»k and I^tjii librnry. Tin* KnkfwptM- Tiberiiw 
bollt anotWr pAbuw on t)i4i north mdi' nf thi^ hill, pnr- 
bA|Mt hm Ani*Mitr*l hotue. Tb«> Ualatiitit Hi)ldi4| 
not ftfTonl Kiifnrl*>nt »rorM» for tht* n^tiiMiUwi **vcravA- 
iraiM>e of Nero, who biitlc iiliritH'tf "Thv ftuldMi Houw." 
exteitdinftf from the I'&latiue to Um B(<|ulUiie Tbt* 
ei]|(K>ror9 of tliif ^lavitin ilyiitL6tv ouf>t> more trrui3ferre<l 
the iiufierint residence to the iVlatiue. eulartctut; and 
adomiiiirtbe buildin«pi nf Au|rll^l^B. TbeNladiuui waM 
erect4n] at a Inter fw^riod. iMwsihly by tladrUii. Septim- 
ioM Hercrua extentlinl the iiunnrial abode to Itie WHiIh, 
beyo4t«l tlie limit* of the hill. Thu l^alntine mifTrrod 
with the f^enerikl dreline of the nity. It wan inhahiind 
hy ( hhMU*^r and Tbeodortr, hnt from the liriitb nenturv 
onward the ruinn woro neriinhtd by nkona^terien. fortl- 
flMl (owem Abd tfard**rMi. Th4* time HxeAVJtiionit wer« 
made In \TX Tne Kiuperor of KumU mail*i Another 
nerieKof eicftvuiloti^ In and In U^7 the lerouud 
came into the |Ki(iae4iil<»it <*t the city. 

In IbAl >a[»oleon 111- txiu^^ht (tie Funiene (lanletih, 
And the work uf eiriivntlon Tub* l*e«<n nMitiniint \ty tlie 
Italian iro%-iTtiiuriit. Alnny iiilrn-^liti^' li>poi;raphieal 
c]l»rorrrje« bitve been lunde. altbuij|;li few wnrkit of 
art hftvp t>ren found. Tlie llItiHirirle Ketliins' of re- 
cant date bad a numlwr of iutere«tiiij( illuslratious uf 
th*> Palatine which we nrpHKluon. 

Not all of thn hilta hare 1>ern eiploret] svt yet, owinff 
to lb* fael tbftt them are tworonreiitK that Httll have 
POWWkMi of part of tlwi hiil. TImi lncrli**i*leii of the 
ioDOcraphy of th»> PaUtine are vi*ry ten«At. m> that the 
rulnt«r» very bnitl %** »tudv no aw tu obtjitn a vti-w of 
the balldinic«i h* thfy exiMed hi tbeir entirety. U muBt 
tM rfrliKOibered thiit a Inrjce numl*er of tbe rtiiufi as 
they «iist lo-day wereniinply »ub«tnictiire» upon wbi«h 
tha nalaom were nitMsl, their function beiuK to make 
level the vrnduliktini; iiurface of the hilt, an U tbe caw 
vlth th* Palaee of Aeverua, of which we iihow eiiKrav- 

TIm* onelent rity oeenpind the phttfonu of thn hill. 
An*! tt wall ^)roti»rt4Hl on every Hide by pronpitoiui 
tmiikM and by rivptni. In the iipj>itr left hanil rorner of 
our iltAierain will be not«Kl iIm* Templ« of Aii|{UAtu«« 
t«rerted In honor of the deltleii foiinvler of the empire. 
The Lt'iiiUte it pardLiiiarly ir^taole in oonnertlon with 
CaliKUlat Hridv**. whVch !« «ui»i*ne«^| tu have proceed at 
tlie valley of the KuruiD, w> t%» V* enable that nion- 
nreh U* walk on a level frx>m hit iialiu'e to the Temple 
of Jupiter oil tbe Oubitollne Hill Htrietly »pHftkinie, 
there waa no bridge, tiie Kiitpenir piuAint; from rtKtf to 
roof of the intermetliate buildinjo. which were bridireil 
wlM!r« »treet« were crowdeil with tetu|M>rary bridire* or 
ftanifWAyi). Thi« in sliowo at :t7 in our plan. 

It Mtiould be remembered llint each Kmfierar to Mitue 
fiztent pntarfTpd, alten*d. <leMt roved end reeoiutriictod 
the work of hin preileemwom, buililin^ new Mubfttrue- 
ture«. cfitttnic "ew opening, walhnie up uui wava. 
tbu» Mibdivldlniz \Argm nxinu into kmaller «purtiiM>ntji 
and ch»iiiclntr ibetr HUM. We will now iiiftkt< a circuit 
of the Palatine. I>e|{ihiilnfc with tlie oKleM reiiiatn)*, 
At 3 (Ml the iitan. at tbe extreiiH* left, will 1>« »een tli4< 
rrmaiu>* of the early fortiflratinnN uf the Koma t^inul- 
rmta. Tlie wulU nr« eom|HiMeil of lance blockh of tufa. 
3 feet Ikl^b and from 4 to A f«wl loui;. It U now gene- 
rally admitted that Ibey are a [nit of the earlievt furti- 



ftrationii of the Palatine. Tbe Ihieknem of the walU 
Ir abont 4\4 feet, exeept at the aii^kn. when* they are 
14 f^t tbiek ; their hoifrbt doe* not exceed lU feet., but 
they are j-iippcMed to have he4>n 44) feet hi(ch. )i«hin«t 
th*^ reinaliiH ii a very Aneieoi reservoir for keeiiintc 
witt*>r in the fort, an<) there AreMnifre openln|(« or KhAftx 
for Irltlofc d4»wi> bnrketft At 411 in tbe tihin will be 
fiiuiid th*- IktHkitiftfelotiana ; the waIU of the routiis are 
very iutereetiiiK, beluic covered with i;rafltti. vhuwiik^ 
IhAl the nlaee was twcupied hy vpternu tr<io|w and fre 
quruted ny bovs brlunf^in^ to the •choolof patcea. The 
recnrdN iirrAtef)e<l on tbe plaet!ii by tbe iK!h<dani are 
htffbly Inlercetlnirfroio nn arrhvokvii^ and hintorical 



(toint of view. In thiii nui^ of buikltnitv wa« fouiHl 
the famouH (trnf!itr> which wae long rofrarilet] aa a carl- 
eatureof tlie rhriatian AlexauiiHtoe. UMually known mm 
" Alexametioii .\<lorm lliii <iwl/' in which he in in the 
aet of womhipinft the Saviour, who in repn«ent<M] u a 
man with the head of an A*e. banfrliMi from the rrrmi. 
ThU i« b«diev»^l to luive Iw^n the earl ie»t repreMkOta 
tlon of the Oucinvton, iIm* onv (il>eoreri>i1 a yeo^ i>r 
two affo bavlDgnot tt^^en entirely aorepted am repreAent- 
inif iheCfiMilllllon. < >ther lnvwtiKat(»rfl compLaln that 
liiMetul of wurehipinir I'hriot. It l4 only a irtiofttlc wor- 
fhipinr h{« ja^'kal headp^l deity At '> t* the Scalie 
i'axt. which i> an ettinuice of i he primitive wall of Ko- 
aiatjuaLlnita. It i» not a chariot road but a luuirfltieht 
of Bletw rut in the tufa like the rent of tbe wall of 
KomuiUM. At 14 it tike •o-called Templeof Jupiter Vic- 



tor, The real dadlration of It In doubtful. It i^aii,^ 
on a lofty platform of tufa rock, ariiftoially l*T«{«d, 
and oeou|ii«f> a mo»*l poininattdlnit iKMltlao. In front 
of It were a fllifbl uf Mte|M and two broad terrtioM; 
only very laeaicer rvmahiit now exl»l. A kbort duiaiwe 
from this temple, at IH. \m tbe " Houae t>f Ueraiaiilpq*,*' 
or ll»e " Huuite of Livia." It fc» very well pTMervnj 
and is a cxtuiplete vpevimen of a Koiuan boiteeM the 
lime uf AuiruHliiB. it i» ctHkrtructrd of tnfa coiMveCed 
with a neat facing of imwrted •t^jnee, invliiK |||# 
oalled fare of *' ftpuM rrtimlatum." It u dividnl into 
two nortlonsv the ctntA aiiartment* end the }>rtVBla 
dwelling roome. The »tM« ftpartiDeote eunn»t vf ■ 



vnitibule which o|iene<l cm tlie pubUr nireet awl nilite 
quently on the rryptoportictis of the " I)oruu« TiWri- 
aoa :'' (he other ajiartmentit were the triotiiiiuiiL, lab- 
liniam, etc.. and bet-lrooiu* and tiriviite nttartiuctitv lue 
found behind, nt the hitfher level of tbe hill. Thr* |uiat- 
inpi on the wnlU of the rtmiUK o|MTniiii: into the atrian 
are found well pri>iH*rvp«t, twinic MiinplM of ItociiU) 
wall naintinif earlier in date that inn*t at Pompeii aiid 
e(|ual in ex«Tution to the bent of theiu. Home of the 
lead wiiter pi|H*ii are ttlll found In Mtu. Thp pipei 
were Joined In leniEth<i of about |0 feet by an eiilnT|,*ed 
socket b«lnie format In one etn) by 1*eatliiic tt over a 
wooOen ouiilcal roee. while th« oilier part wa» mid 
•tructed by tiammerinic «o as to »h\* into the enUrcrd 
part, and then the two eudit were wddered tnippiti*r. 
The HouiH* or Palace of Au^vtu* is iihown ui 4H It 
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wjiM 4tooover«Hl in 1777; the frtml of tht- paliMv i»vfr- 
l<H>k<*^l Ihf rireua &nd tlir Avrutiae uid hmd teti win 
diiWH tH<iilUt>« lh« t^iMitrnl dcKir. Thi> iuitcr iHTiHtjrlitiiii 
«Ait IOj f«rl ImiK luiil ^■.l frc-t whIp. It m-iu nrniidM'iitcNi 
«itli •'»«{ (lillarv of thr Ioiik* ortlrr. Thr buiUltn^ iiiu»t 
hiivf bftM> KUperb, but anfortiiti«tclf thit rPiiiAiim urn 
VfH- Miuitr. 

Tb<i RtAiiiiiiu I* i>hown in our (•■■irmnnfr aimI j^Iho 
At !n> 111 our ditttfrjiui liiid ooriipl^ thr MHiih Did** tif iIia 
Ii'viOihI t»]a(*>au. It ia n rlmif jlkv bniMui)c (i>M>ut 
fi^t Inns At>^ I Vi f**^! wldf, and H'|ianittHl tbv bmi»«* 
of AuicuHtuit fmiu tlif Hn\U» of SeVrrud. It wa* built by 
l)oiiiitjan and wiu riiluntrnl uiil rwlorrd by Hadrian 



traiiwluruirt] lh>* plan iiriil dmtlnaf inn of the biiitdlnic. 
Th*" arvna. rm« (Mi^^flbly um*iJ for a.thlrtic »\turttt, or. 
|M*rlin|M«. f(kr l1o«'i*r bn^Lt. wiu th4*n ocvMipi<M] by a lurrr** 
uTiU bii*iii. It mny linvr lit'i'ti f(irA4inallnriipliilli<*ntcr, 
this IK 9lH>wn in nur rnffrnrtiiR. whtrli uUr>»liitw« lh<i 
I'lirvf-il rnH fnif^iH-nt* n( thi* pilUrN of th«» purlii>ti. In 
Ch^ up|M>r Mt hitidl cnrncr will h(< ikotc-i) th<> llimiaii 
mi'tluiil of ihriiwiiiii up waIU of ttrirk and tufa to iiit- 
iiH>M»<> h<>iuhl*> by piittlnie In nrrlH'N at iikt4(rvuU. Thf* 
Ktailium riirr(ir<h'**«l hu fivt^lU'ut ijiiArry nf biiiMtuic tiui- 
Ifrialh diiruiK t^** niliMI*- uc*'**. 

We iH^w A|»pri>«cU th^ Pitlwe u( H**vvru)> {'m In 
plant, of whicb prr^i^iit two eii|rravifi|^. Tbr re- 




LOOKINe TOWN UPON THK «TAI>IIJM. 



and Saptiraiiu Sererun. The Iiu|mtIjU Tribufti* oorii- 
pHNl tn« point luarfced M in our diairrnnt. Thin 
Tribuni oprnii in tb** tuiddli* '»f tb« wiutb wall and 
wiKA imIiUkI by lladrinci: il is divided into two tltiore. 
Th<* Tribunn itHrlf wa# on the nf>fNT flour ai>d wiw ur- 
iiiiiiit>nte<) with litf«»tifiil fHllan of mArbl« and ml 
CTAiiit^t. TtMf iiiehnsof iitm cyvlv roiitaiutN] •tatueiiof 
aiiiHKoikx. Thf^T)* M>Mas t** Im< (v>ii'>i<](>n^)i|(> «toitbt iw to 
(lie fiitintiiin of thp an railed Stjidlutu. Prtif. Man, 
i|liotCNl by l<An«lAni. rormidprii that thi* naiur i« wmnj: 
aiMl that the plaoe wan a leurxlf n attacbiHl to thn haojtc 

of AuifUMtUB. 

Various «inp«nirT« tried to k^r> th« 8tAiliuia in tv 
pAir. luid e%-eii a« tate as Tb4*iidorH'. airviiiptA vpta 
mjulc tu buitrvaa the walla. He »i*vius Co lMr« *Im> 



lualDfi hftvp hoen very hardly treat'^d by man and by 
It|]i4*, and only thf iniiii(>nfte Mubntnu'titre* miLniii. Ihir 
Inif th» niMdle th«« monk* who b^ltl th«> property 

rvtiteil t|i<>in out for vartoiu pnr|tii»M. mkil the prmrtiee 
apiNMtrv to have tieeu k^pt up. for |«aiM'inni nntM that 
an late an tMl^S (b^y were (i*^t for the *>tnr«jr^ ol hay. 
and n trrriflr (Ins uccTirrett hi tliAt y^r which burnvtl 
1.00l> Lialeiior li^iy aii.( fbi'^teiied lo dwtroy (be wJ>ot* 
miuHi of bii)l4Kiiir<. Til** iiihU^mU '*( li>-:tfii<if liy bv|Mi- 
eausts aj»d wulls oi>v«rvil wltb l1ii*'-t(lt*T( may well Ui 
Niudird brnf, and tlit* remains nIiow tl»e enormouH 
HtreuKib |H»MfiMr<l by Kotiwu euiicr«t«» and tlk« fr««doiu 
with whiHi they ti^e^l It. 

Travrrtitie ctirlwU were buitt lu at the BprilL|:iUK of 
th«( arc-btit ; time were to vuppurl (be wooden center^ 



iuifur frutiiework oti whirli the semi Haid eocirrrte wac 
cast into the n*quirei] form <»! nrelies luid vault*, and 
have the double adriintnj:** tloini; away with iofty 
wocmIimi jteafFoUlin^N to supiKkft the- orl^'iJuU wijt«rMiK 
and (d tnakiiitf future rejxjiirs *>c«>uouilii«l. 

INtrtK <ti the Palaee of llttdrian nne Ke»-ii at Ti^J. Mofct 
nf the bullduit; hii* twen de*>trnyed. iMir it ha* furnish- 
e«l iimuy rich friurin«>iit* ot nrchil*H-tMml deo4>^ratin». 
Tlie ittihntrik'tiire* *ii the l*alat*e of SeveniH ilestrored 
liiniiy of ibe rooiiit. I*aris of the ('luuilinii A(|ue<faet 
are -ibown at 54 and alfM> in the eutrruvio^. A *^rif* of 
Hlortuce t'i»Ierii-« waw provide*!. Tliew* L'i«leni« were ar- 
runp^tt at iliffereiil levels willi ooiiiiuuniratinK o|H*n- 
iiifpt. so as to ovrrllow fmiu one to tlw* dther, and 
wens iuu4b- to su|iply different jiarts of the lower 
riM>iu» lit the Palaee of Severus. At >*7 are Koiuau 
shopn of th«> nn>t rentur>' A. l>. 

Ifavlite >>klrte<d t\u* nuns of |)h< we^teru and Hiutliern 
Kidei. of the Pabitihe. we will iwxt take up IIm* Flavian 
Palai'e, ;.'l lo 'JO on the plan. The enormtKis theft of 
hiijd from the Kotnnii |»e«>ple h\ »rti for bujklinic hi* 
••(Joldeu Houwe" wan atoned for by tlie politir VMfWi- 
staii and Titus, wlio tle^troyetl thr* sumptuous |i«lac>* of 
Nero and dev4»lr«l a great lutrt of |t« sit** to tlie 
pleasnres of the peo|>le by bnildlne th«> t *4>loii«eMiu aud 
the llaths of Titu< on the KiM|Ulliiie After he de- 
stro>etl the ' tjolilen House of Nero." the Kiii|MTt»r 
Tlrn> beiean to build a paUce on tlie I'abiline Hdl ; 
ihiN M-iiiiIly kiH>wii AM the Flavian I'alare. Thr 
iCTfut ljulJiliiii; of Ikitiutian contains ink private rooms 
ur douie^tir ofltce» and was merely a vast veries *>1 slate 
apartiiiei]l». and wa^ an niljittiel to (he earlier |ialai*»w 
wliieh the etiiperom <'onlinueil to use for all private 
purfKifes. Ttie eonstniL'ti<m of the new palace raii>«^l 
iiiiiiorlnnt cliAiiKes to he made in the ci>iit<Hir tif tlw 
Hih. It was raiMHl on a Iatkc and lofty pUtforiti Tlw 
pAlaee consisted of a iMrgf open |>erli>t> ]•>. and arnund 
ic are |crou|M-d the variiiits public r«K)iu>< of wlitcb live 
palnec coas«Kleil. Iiiiin>n)>tt ierniitr*>*. and iii,-«rblre were 
freely lued all tbroiitrb the butldii^r. ajid s|M'e4uM*na of 
the ikflvenient ami marble*^ which Imivc Im-cu obtAined 
are auiofiff the nio»<t Ifeuutiful whieh have coine down 
to IIS. Prohably the tiMHt inlereHTinir room w tlw 
nyinphieiiiu. a room ei>mplelely linrti with rarious 
kiiidft of marble. tiAlive and foreifni. with niches for 
Matue**. while in the renter was a lar^e water basin 
into whicli jets pouretl from tike ceiitral rnlse«l (lart. 
A<iuatic plants aiel flowers in |kMk were *>et aiiMMiic 
stattH*s ; ]ar;:e windows oiM-ne«l frriin thetrlcliohiin, 'ii, 
into the nrnipluriiiu, so that the tiAn>|Oeiem w<Mild !>«• 
eooled aiMt refreshes! by the sphisb <»f iIm* falliui; water 
ami the scent nf the 'flowers. The ttinme pmMu was 
the HKMit uia^'UlAceuc of all A cniiMliltrable |Mkrtk>u of 
the liittldle parr of the Palatine haH not » y el been 
explore«l : iw>r1lon« of >Jen»> Palace ma> be seen at -IS. 
but <Mdy sitb(4triioture» relnatn. The Ti-tupleof Jupiter 
Hltator. wliidi in of fH>uHk]embie ]ii»iurical im)M>rtaue«. 
is seen at KK 

We hare im>w reached the enonnous eollectinn of 
buildinpi wliicli entirely cover the side nf the PaUtlne 
which ovcrli»4>ks the rorum. They cicvnslst verv hirtf«>ly 
of the sulHitnictnri*s of the Palace nf CaliKula. Ttie 
oriffinal contour of the hill was very much eut awi^- 
and altered in foriu by thts ^i|;aiitie buildtnic. whtah 
-pT.'.iil ii'it. U'lf onlv nrrr ii lar^e >]gi4-*'oii the top vf 
the hill, but aIsi> o\«tr the sacr«>tl tiniv»-of VeMta. aii«l 
tike ifrounil one* nnru|ikeil by the iHtuses of t'lodbfcK 
Oioero, and other wAalthr Romans. The whole build- 
Ins muft have reached the AAtoiiM-htnir beivht of over 
|:9Ci feet And ponlltly a KOod deal more. The various 
flUb«tra«lur«« at dllTvreul levels are eonneeted by 
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numerous Mr«iru*M*«. v> tlmt il U almost lii)|x>*i«ilil« tn 
luake utJt the prrrjNH ummi of a ktvuI lunriv «»f Ih^- nM>ini 
that ituw cxivt. T1i4- ruinii &nr |i>JiTticulurly valii«VI«* n* 
vUowitif; &1I tiM' fontin of liiHuiiti rf-iiutrtiL'tMiii. lu 
the rryntnproticaa. No. til In lhr> plan, it i« probable 
tlint CaIibdIa ninn1«rieil. It k neartv 400 fpi^ |nnr 



and runs to ibe boiuo suppotml to be that of (i«raian- 

Th« PnlAtino (0 th« |m>i>frty nf llw IIaIUii i.'vn'cni- 
laifiit aimI f %<*AVAtk>iiB havf bt*vu n'trilni'l)' curried on, 
oiiil in Titu** Iht' iinltoii will iimloublfdly f>(MiM*i« all of 
the real miate. chat the entire hill will \m* exploreil. 
It r(H|iltr«*» at le«<C two (Jav« to inmkn anythiiiR like a 
tmti!ifti4*Cor>' exauiiuation m tho Palntiiin anil At l4*iul a 
vrrek uiu«t be ii|NfUt iu makintr » thornut;!) f>iAi]iiftA- 



BNORAVED SHELLS. 

It •i*^!!!* bHnlly criHlihl" thiit prfhiNtoHn artbitn 
shotilil have left tis work^nf art oii^rAve.1 u|>ud a tiw- 
4liuia »a fraifile axul tliOlruU tu luaulpulate u« polinbetl 
»h4>n Y<*t ir<» nn4l amonff th^r oarlimt of Rgyptinn and 



Chaliii^ik r*'\ir* lar^t* shells skillfully and ctaboratrly 
enicruve«l with rrprewHiaation^ uf luru nnd uuiuial*. 
What looU Were einpKiye^l tiv the*** priniitirtt arti»lt« 
we do nut know ; they 4NTtain1v Jiad not (hiely puinlrvl 
iit4*el burins; but (hey rridiMitfy found iihAr|>i*n4?tl flint 
ur<rb«iUiiin, or. prrhiiiix, lironu' n«»*illr«, i*i|unily gooi). 
for Ihcy ham kimn aliU to trarc a %-Arii*ty of i^iirrfii and 
niifflen rof|nirinc icraut naro and Kktll without any a|»- 
luir^nt iilip of th« tC^vlntf tool. 



iron naiU, pnwrnrcKl from pamiii^ wiieU, but tlier A| 
not pntdtier tlM' I'lnbornte d4*iii(rnK of utK>ii>id EirvM It 
11^ bnwi^vctf. in ancient Ainrrira that wr And tbe^mil 
niiriMToiiM «inerAviri)^ nn ith<>ll, uhht ot wliicli aAjT! 
i*lHi»nrHr^ «n<rfiill or d4>lfttl it» thni'ikuf Riicyjrt aiiit Otai. 
d*'a. whde iitlu*r* an* of fxin^ine pnmtttve n»(lpi,c« 
The ujuot curuiUH aihI arrhak? of ttieas ut» uia*ki, ijojU 
of a larutf univalve hIwI). U|Kin which thi; hotokn t^rr 
U rudi'Iv depicl^Ml : in Moitie the eyes onlyarn 
by twoiiti|«« liored in position, in othm the <l)eU ^ 
rut away to fonu n now*, and n Iiole ji mniW for tbe 
nMMith. Then w<! men rtrrle* drawn rt:iUDd thetTw^aad 
tattoo or u*nr luarkii tnicrtl frciin th^iu In xifugB^mk 
each chet^k, whllt> In kouio th^re la a furtlwr tattoo 
mark froiu tbe ey« to tin* no«M* and aeroM tb« dbia 
Thme frbell iuat>ktt bav4> b«<en fcKiiMl on tkelHiHw ta 
luuundii, chiefly in Tetinetwee. but aim In Kentucky 
Viivinia. Illiuoiv Mi»auri. Arkanin. and >e« YnrL 
tho«n from (he hitter State beinf; of a aaniewbutt OilUr 
ent ty|M* and xmalLi'r in >iiie. 

Next to tlutno enrtofu iih4>ll mankii t&ay be notlonl % 
nniDbr of ieor»r*'t* of Mom4>what mndlar forxa. eiieraT«o 
with the most unnMith titctirc*. and liored wtili u*aj 
hol««. The« are ^np|H•'•od to rc|»rv*eiit th* lioiatu 
fonu. but |[ re()Uireii n very' ooniildi^rable Ktrptoh <4 tUt 
iinaKinutiun to diveover head and artiuand k|{Binibc 
cMMitortril. cxHirolutr<l flirure* (racr<l upaa tbncih«lb, 
whirh wnuld »rein rather to repre«ent aoiDe luvt]ioli!|p> 
evil monnlroAily, allboiiKh the haudi an dialiDftly 
niark«'d with rnr^nt thntubft. Uorit ffa>dy dHIocd. U 
thouKh far from r\vM. i* thr r^prrMmiatHMi of tb» nit 
tleMnake, which niay alwityit Lm> diittingukahed by oaci' 
aicvcvrated rattle In m^um* part of thi* fHi^TAviiif-. lufvti 
troAt tu thew rudely catvinI )•p<><-in^t'h^ we liml 
repre«efli(A(ion« of npldetK whtcb ar« unniislAkftblr. 
and uf the headii uf binU colublD«il with a squarv ftu 
bleui, and usually with a crow In the cenler, ttin mn* 
likewtiie apiM'arinK on the backit uf th» «i>jiii^ All 
theM) are Ntill rriiKtoui KVnibuta ntnoiij; tn» KmI hi- 
dianK. and doubtUtM have been so for innny rk>nlurin 
TlunSpaniNh prlc^tK, on thrlr flrvt arriraJ \n Aiiteriai, 
w«*iw ii)»t(iiitt<lie><l to t)nd tho rroM alreaily In meat a 
holy ■•vndKd. t>ur itM>«iu«lo havci b^n entployt*.! iuan* 
ctent Uexieo, and aiimnfr tw^X of the n^irtheni tribn, 
an NvnilMj|i/inif the cardinal |xilntew which. i>dh tb« 
wiimU bliiwiuK Jrum tlieiu, are elill tdtcbly rrm- 
eneeil and have ttpvfial cM>lurfc aaalKlwd to llwdu. Iltnr* 
tlH* croiiM*» now M*t up in the fTtvat KlickiM and bMl 
in^^ reremunipn oi the njibwaa ar« mt Miuanvatih* 
huAf aikI painted in four rolom — whit« uu the «a>lMii 
t*idi>. tfr****!' t<iwanl tlMi KoutlL, rixl toward tbn wMt, adI 
black tuwurol ttH> north. 

The Niiuiri^, with twit)te«l cornerx, nlfcnifl^ tt>* <v«- 
cvntrated wjnd« in Navajo t-yinboliMU. ahll** lilhK 
Hpidrnt. and raltlmnaketi are not oidy 1otein» uf |Mi«fr 
ful tribe*. b<it have many leiceuds altarbed (u Ibfik 
anioni; »everal of the IiKlLau [>e^>iWe». With the Clitr 
okts'K, the Miider in revered as baviui; brtiucfal ftr» tu 
mankind. Tlie riifrmveil »1h*1|9 denutuinated Hautm 
ATft lar|^^ flat, Hrrular b<*ad», with two boln 
thrmiffh thp* thlckmiM of the xholl, leavinj; the wfaer 
fr^ for onkanientation, which uMuilly ooiisiiitj of anv 
uf ctrcle« with a dot In each round tlwt dif'k niitl a rnu 
of the Kaiu« dotted circltia In tliecvnt«>r. HctuM^cnili 
lutfktt U|Kin lbe«e aa bodieed of liunor, and di-«cnbcs 
thetu aa cuUBMinic of a "circular piece i>r flat «hrlL 
fruui one and a bail to two iuclien in diameter, qaar 
tcrcd with double linen, Imving the device* of dcit« he 
twern tbeiu. and duably [wrfomtcd in the ptaiieuftlM 
circle." 

Htlll more reniarkablear^ ob)(M*tN known as M»llo|wi 
nh«<ll diHkH foun4t iiiH*n the ItrvgotM of Mkidrtiw* to MMf 
ancl«nt urmv^m ; Ihne an* alt of one |>Attvm, cocistrtinc 
of a doited circle in the cenler. friMp which thrwor 
aouietiiues four vuluteci are drawn, surronnded lit » 
plain circular band, beyond which Is a broadpr hafi 
ornamented with eight or more dout>l*« circloL I*- 
tween which are nuniertius small dot*, the whole heliil 
•nrraundNl bv thirte«'n or fourteen Ixiww, fnrminr fc 
>«illoiK»d border. Two hole* an' made fur wHiMm. 




dfiWTUCCTUUl':^ OF THE PAI.At K oF SEVBRUS. 




TilK PAl^CK UF »UVEKUS U» TU£ I'ALATINK UILL 



tionnf thiM nimt int«fe«tlnff eollacdou of ralDSof Im- 
l»©rial Koine. 

To Drill or Turn Alumintun.— I%e kvroc«ne oil (eoul 
oilj f4>r drillini^ or tiirntug aluuilaum. 



Shell pirfiietN. plain or enirrave*], iteein t4> have been 
much worn osornanH-nls in prehtatoric tinwm as they 
ktill am anioii|f tlie South S>u Ixlanden), whc» fonnerly 
cnKrjiv«>d tii«-ir »h»dl*> with ttiipknients of t>onf» or 
ftharka' iwth. but ijuw probably um brcik«D gbiM or 



and one at least of these f^onpita Unv palfl** ^*^ 
The dcsisn rwouibles rxartty that to be ae^n on JIt. 
eM* drams, and the central vnlute* are utich a«t 
in many i-onntri«^ ii» h »«(» ttyiidMil, and which iu»* 
Mvu on aoUM «l our aucieul chuicb««. AawrKaa •at* 
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qujuiw look upaa thmm dialu M of th«> niUiire of c*l- 
codant. 

8tiU room plikborAt4>ly ^nKr«r«>d hiivt« beo«i 

fmind In noiiio of tlM> Aiii<>r|c9Mi iiiminilr*. w^iiif «»f whM'h 
iDay fAlrlf piiMip*re with tli4* Kir>'p<la*i < 'haMrfhii 
S|>«cliiM*ri», Th« iiiMAi bMintlful of tti** Ain«Tit*nii t-xuii- 
pL«« ia, iltjfo-rtuiiHti^ly. hii|irrfrot. but t*vi<1riitly rt^>re 
i»eut» two wiiii:tH^l lliinrtM wllli (rrypliuno' clawtt invlmul 
of feet, cuulendtiif,: fur 001110 ob)**^!. TI»**y nrt* npi ar< 
cntty exact raoDtttrpartii, aiid nurli liultls what Ap(M-uni 
to he A nitrvfM) )>oiiir««Ll wf*ii|KHi iu one hniut and uidiort 
doiiblv point<»d utAlT in thouthrr. but tht* Itfndii uf btitti 
hnvt* <^L*AppMm.1, and thn vrtiolr, whrn foiinti in IImt 
MeMah'iii innaniJ. ww> In mwIi a d«^VMl Ktati* iw to 
neceH»tt«t0 iininertiiofk ifi iclno h*tforfl U ronltl bi* rit- 
luoved : wlifii vntirt*. it wan nearly tliv4t incliM m dia- 
UMler.— LeLaurv Hour. 



EXPORTS OF AMKUICAN FlRMTrRE. 

Thk I'nitmJ Stale* wrm tor many yt-ars a luarkvt for 
for«l«cn -mad*) furnituMi. MiwNrlally of the hiRliflr and 
tu<»r«» Hijitinftivo frraijen. MAlmKany tabU**. »id4'b(iArdfi 
and cabbiets, and fiirniturt^ uf rtwi'M-uijd aitd idioiiy, 
particularly dt*«kH aii'1 lalj{^"<. wrns rumllinr Ani«l«(i of 
•upply, voiultii; clik'fly fniiu Kii^luad juid PraiKX^, Iu 
tlir cheaper lhie*i uf funtUiirc thi» AiUHrlmn uiark«t 
won MUpplicnl with Aiuericau luudf prvKhirt^ but the 
iiuporlalions were oiHuid«rabhi and in>in yrnr by yt-ar 
untd tho vnonuouM developiu«nt of AuifricaV pruUiirt 
of factory-mado tnmitum mnip(pt«ly tranofuniMH] the 
•ttaat Ion. 

Hy the last Trwu^nry rvport. th« total iintKirtaiioiw 
into (he Unlt4Hl Htare* of cabinet warv ami lionMi fiir> 
uiBhiuK« coU«etjv»|y aiuounted tu only |2IA,0», Aiktl (he 
ymr |*n9Tk>iiH It wan abuul lltv Miuir, whil* thi> total 
value of Aiuifrioau-mtuli* fiimitiim is iu>w in o\<f»i^ <tt 
$lOi>.t>"»:i.O<»0 a year The thiw chief n»tii-» in rnrnltiira 
tiuinnfiict lire are New York. <'hiraK(>. nnd timinl Kapidii, 
and the hiuiueM of the latter, which hail by tlti* fant 
Fftileral wnxa* HI famiture fac-torifK tuid baM Htill a 
ffrtiatnr nunkh^r now, hoa hvvin ^tcailily iiicrrMiiiK. 
Th4>r«> ar^ In all the Unltwl fStatcH ntfurly KThiO funii- 
tiire faotorto«, dMrthntP<d lhn:ti)t;huut iieHrly all the 
8tatM : but relatively fnw of thciu are in the ffoathpru 
Ktat>f«, fruui which ooui« of the uiu«t denirable wood for 
furniture eoiii«<». An exoepliun t<» thb» xrt'neral rulii u 
Ocorfria. iu which Atlanta and Marun hare furnltur* 
fairtonefl that tani out ouiiiiidemble work. Tho t-Mpm- 
nority of Michtiran wooils for furniture iuakhij{ huo in^^ 
cur<Hi' tho rstabli«liiDi*nt of a nuiiit>cr of fjirtnrlf« fa 
rltiAK of that Statu bejtidnt (irand Kaptdo, Saginaw mimI 
Miukeffon anuHtg thecu. The Parlflc ( Itiii^t Stnr*«> are 
r'HnlOK «NHiipt*1ttnr« in thlx ftclil. t<in, Wiuthhiirton and 
CalifornUi havtnfc womi of tlu> dedlml ipinlity and in 
ahitoi<t iiiexhaiiKt|liUM|uantltK>fl for furniture niakinj^. 

Alouic with ttve InerciiMi In th4* home luanufacture at 
furniture fur American market, there haK been de- 
T«dnped an eiteufive foreiijti tnide in American fnnii' 
ttire, oomplelely cliaiiioni? what wan the ruin up to a 
(«*w yAon afo of the exceiM of iiu[Ktrts orrr exportu 
in tliu article of eouitnerre. IjtAt year thr cxftorta- 
(Inrtii of Atnericiait furniture tu f^rvi^fu muntrli-^ vr«'nH 
to the vaia«t of ^t.TOO.uiM, and it in a curHMii. fact that 
th^ c*.Hiritry to vhicJi rhn Un^t qiuintity went. oycIii- 
five i>( Enitland and t'nnaila, wo* Africa.* Thci exjkor- 
tutiunv of Am#»rlCAn -majl« fomltnrrt to Afrlrii, ikotwith- 
Htandln^ th't* current t>elli*f tlmr tlie hmi^huld furnioh- 
ini^ of native Africani) an^ alxmt ah m«<a«.'*'r oh their 
•Tcryday clothin;; \* Kpunte. atuounled tn $iU8.0f«. To 
Australia. American furniture to the value uf f 185,(00 
WAM «ent : to A»ia, exclu-ive uf ('liina, JaiMin, and 
India. $ur 000: to the ArKvntinc RepubHc, (tVi/MK); to 
MfXioo, (I57.0i»; toCulu. ^2.\<m ; to I*ono Kicn. ft^- 
000 : ti» thn othcir W<r»t Indian Inlaiidii, tri.*.Oi)t> ; to 
Bnuil. $:us,i)i»J ■, to China. I'JI.OtH) . to Indiii. |itN,i]i)i) ; to 
Jrtpaii. $a7,t)ijO ; to the Unitwl Statnn of ( '^>lumbla, |;«.- 
004); to CtiiiAila. fS^.OUti : An<l to Knfrland. ^l.iUT.lKX) 
The other KumpMAii countrlfA dtil not tHk« much 
Amerieaa made ftiriilttirH. thixthrh th>*ne« were ei|K>r(!> 
to Ftance to the value of $S.Vi<HKI. and to fieruiany to 
thn value of (SIS.OOQ. A »l III Urirrr market for Aim* ri 
cjui furniture would aeeiu now tu be probable, for its 
ipiality in 4<onittantly tjeini; improved, and there at 
(he MkUMt time a lowering in priees, aiul thciK* two txm 
videratiouft point to iucmuiuK trade, evcti apart from 
Ibe evidvut espamii<Mi c>f all American marketN, 



[(MiUatMd fmn jlrm.MKirT, Xw. t&t. pmti: tttft& I 
WIIJMJN'S I'KKHISTORIC ART.-II. 

THK .MtOMTHir PKHIltn. 

Is niir lajit iMue w«i dfialt with thp Paleolithic (wriml 
A* trAAtpd by FrofowKir Wd«on in hln " Pr»hulorir 
Art," ami we now take up the Neolithic: period, which 



artii of that p#»r^od. On tlve contrary. In (he Xenlithlu 
period theri* ard inniinierabhi upcriinenn of dMMiTAtive 
art A" Apnli<Hl to infiuMrr, whilt* w** are wholly wItlxMit 
ifraphtc delineation of rhe animuU of the i»e*no<|. and 
no attempt seems tu have be«*n made to reprewnt any 
living thine or tu make a repre^vutatlnn of nature in 
any of itit fonuii. The art of tht* |>erlotl was rnlirclv 



BEDS OP THE VARIOUS NATION'S. 

I?i Kng^laud the old four-potter iMfd^ttwI ii« Mill the 
pride of the nation, but the iron or braw l>edHteiul is 
b««tlnic It oat uf the QelJ. Tlu* Eu^ish beiU are tho 
larv<MC Iwd* iti tlio world. A {leculiarity of the < her- 
nials IB lt« drartnaM ; bniUli^ that, it e4>uiii.'*tji fri*qucutlv 
in inart of a htrsw down pillow or un(>cr matt^e9u^ which 
•prewlH over the perton and unuaJly annwiint the pur- 

f*»M* of all the other onllnary Im»<I clothinic coinbinwl. 
n the tropicD men !it«>ep tn hainiuikckM or ufHin lUHtd or 
irrAAM- The KmI Indian unrull« hlH llifhr, poHable 
cluir|>oy or lualln^sv, whiah in the ^rlv nK>niiijtf In 
AiCHkri rolled tof^ther aiMl carrieil nway by hlin. The 
JapaneM IU* upon tunttinij;. with a»litT. uiiciinifurtai>l« 
wooden nsck rent. The ('hiucM* use low benlfiteadi*. 
oflefi elabora(«ly carvei), and »iipiN>nlui; only uiatu or 
eoverltdiB. Theanciont t4renkii and Ronmiti luid their 
beda ftOpportMl OQ frauwu^ t>ut not Htkt like <Hini. The 
B^ptlaua had a couch of iMculiar sha(a\ worn like 
an oUl-fashioued ea»y chair, with hollow bock and wat. 
—The Sanitariati. 



The reiolta of an inve^tit^atloii by M. CQ^tlt1l^re (i> 
ascertain the value of metallic eijr<>a for Btrt-nfrthenin;; 
mortar and co*ier<'tc have rvoently hern oublinheHl. M. 
CooaidAr*. nayii The HulKler, hnAarriveii at tho con- 
elusion that mortar artui^l with An Iron com i*an 
nnderico without rupture an elotifTAtkHi (wtintv tumw 
an ffTvHl OB would iM* poMthle without th«« aid of a 
eore. Tedlii were lua^le with vnrinuf) nHtrlunt and con- 
crates, luiiLK priftiuH of fttiuare Hccthjii fN> cm. loni: and 
6 em. ia the side. In whl«h were endie^lileil ntilH or 
wire*) of iruu- M. Conaidj^rv in of opinion that injury 
tu building* br (he HeltMntrof foumlatrotis. iineipiut 
«Xpaii*lonv aini shocka. Ih much le-a luihle (o occur 
wheii core* am n«c>tl, ainl Undii lliat wrought iron an<l 
liard B(4*el of the kind uited far raiU i« capuble uf 
Rtreuictheninfr mortar and coucrc-te to a much cnf«ter 
extent than I0 tlM Iroa usually employed tor oorea. 




Fio 1.- MFMAX FmrRK-STONK-UKOBOIA. 



wan flr-t di^cover^l in \Ve*l»-rn Kun>pe. >ilth<mich -av- 
agee ill that citllure titattH iti ttUi^r partit of the worhl 
ha<l been known luui; l>t-fure. It. Hkuiir with the 
Faleolitliic [lerioil. in chuxted ait (Mtrt of the Stone Ace, 
Iwcaunc the principal culCiuf; lustrmnenla c(Hitjnuei.l to 
IMF ULA'U' of Rtone. There were radical difTerencen be- 
tween thcMt two period*. difTerencm in climate, kto- 
grAphy, fauna, i|oint«ticiiy of aniiuab. aociology. id> 
du»(ry nod nn. We will not concern oarMilvw with 
tlkeee i*oliJecn*. Important thocub Uuiy am, but wdl 
proceed Im Iiateb- to th«> oon«T(leration of the art of 



decorative and o(»)Bk»U of nurkM. Imee or dota. aiually 
by inctBitjn In noweilrle (oriu. *>ucli a* hatcli tnarkA. 
xigxagii, herringixmai, elievroUH. parallel lin« and 
thunib niaHu. Thcee d«ooratk>u« were principally em 
ployed iu (da^tlc art, and tuuaJly for lb« df>eoratlan ol 





Pl«i. S.-8TONR HTATtrK-FRo.NT VIEW. 

th« two |wriod». In the Pal^hlluc peruMi we have 
seen thai a large number of ^^culptureH weri^ executed, 
am! even a very crude form of painting wan atteiuptpd; 
how nearly every animal beliMicin:r I'lthnt e|Mich from 
moil down has been graphically rcpnraeuled in Ibe Uue 



Fitl. :i "STONE STATUE-SII>B VIF.W. 

IKittery. (Graphic reproMuitationii of Ihlii deooratloii 
show it to have been rlmllar to that of the l*aleoHthlfl 

RTiod. yet the Hkenecp ih more apparent than real. In 
Oeolithic time* ti>e decoratlim wiu prinei|ially by 
rwpre«>«ktatloiiaof obJecU lakeii fruiii iMtture. aiid the 



Digitized by Google 



SCIKNTIFIC AMKKICAN SUI'l'LEMENT, No. laTl. 



Mat 27, 1899. 



r-yvT, in thi* N»'olithii'' tttii*** Th#» ili«iitrim, litill (fon- 
iiirtrir. ni^rp f*iiiii|i)*<(4<. w»»rt» Inrtftr. iiior** 

Icndi^^t. hud Kn'nt4'r cniiTtniiity ninl w»^m ii^^l h tlM>u- 
ftiinilfoid HiHfp ihiMi III ThN ••llThlc tliii*-*- 

Thf> Hrt of llinl Hiliipiiit; *n-^ tK'tfiiii lii the l*iil*^ilitli»c 
ami t'MnttnttHil umil iht* >«*<>h(tiM'^ iwi-I'kI TIic fmnla- 
uifiital dbtitki'tioit wiwt that tii thr* N*^»liUiic peniMl. 
aflvr the prvtMruttoii Unit itixtniiui'tilH t»y chi|i|iitii; 
or bntlrTio^ luiil |MM?ki»K. hkmI nt llwiu «i*ri* Uiii»hi>U 
hy th«> >cco«idar]r t>ru(-*efia of grliuitui; oiul tu uuiiiy cmnon 

Ppnl WilM>tk ilpvoi«>ti A nmf^lilrmblc Aitiiiiiiit of pihncL* 
And A wioiiltli i»f llUiMtratl«Hi to thi% Mihjftn't, m|iu*ii «<• 
I'Hn ito no iiinrt* llwn UmioIi iipun hwt*. I'li** r*iiin'nv- 
Injr* rt'i^rvHi'iit iMtniiin^r m(<i4M'h. rtakt-rn, <Iii*.*;;*tis *iM'nr 
hH>Ad*>. liiititcitH'urM iif vnritiUH klinlM, |>i»j|*lHMl <(tijii«t 
hAU*h*'tH. i*f fiMiKiniAl fitij.i-r-. Iwiiktivr <>tiii(n«, ptr(,**-tii, 
iM^mtjiMtx |>luuilij«-l**. rhtkrmtt. rtc. lit* Ihrii L'unnhlt'ni 
iwl<> liUd hard ntoiM- olijm*tt>. whieb urrr ufli'ri bfauti- 
fatly (MdishtHl and wrouttlil hy Nivrin^t aiid t>n)rrnviiij{, 
iM>iiir of lh« iuu«t iuti<n*»tlnir briiif; trmti Ut'xico and 
CVcitral Amerli^ inrluctinc jiLt!c>ttr iiiAMkN, rrc. 

AbortKfnnt iH*ulptun-* tn North Ainprira Art* rpilte 
(lifTrirtrnt from thiK>«><>f Kiin»|>>*, TIm> Ni'itlithir |H>iip|KH<»r 
ch* ('iiitMl HtAtPn wftf tliM North Aiiii*rkrAii Iiiihnii4«ir 
th<>lr Aiic4>Mon( iir prvlttf^^ttors who iiinil** iiiAity piet-vn 
of »cq|ptur« III Htoii«*. wuihJ. or |iortpry. r*'prf»>ciititic 
AniiiMl tv* w«|| w hiiniHii (nvvn and forMi». Mim>i of 
lh*w wrnp nuk*. thuujrii tli**y Mtuirtliut^ pri-^ul*^! th« 
Mib}ect iti a hold iiiiJ iiiafkfs] mauiHT. TIh* i«i*alp- 
luro« in ktoue vxhlbitrtl a »KiII tn art iiifmor la that 
ditplaypil in Hint rliippiiit;. drillinf;. and |M»lifihin(r. 
Tlw nnJinary deooratioii nf objrct« iM»t. xi> in Kii- 
ropr, cxmiHinkI t» |tiH>iu4>trir' ih*«ifcii«- It apprnr* a« 
thoQirh th4t AlK>riKinAl Aiihtichii artii*t (cnft* hk» tmt*ry 
fiw ffin, waR ivot hjiiiiiM>rix| hy nil«»»t of art nordct^rrwl 
(mni thp moAt darhii; nri*>iiiptH by any intHtrlnary me- 
chAnleA) or t^*hnVral dift1citltii?«. ThiM may wfii by 
our rttftt f<ii|crHV|ii|t. Mhirh rf |tnrt<f iiIn a htnnun fluun* 
•dilpcnred in »toii4>, |( In in |>«rfiH'1 eonditiun nnd vaa 
found lo'iir Scll>*HlH>ri). Hnrlnw Oianty. Ua. It in 'il^ 
ineUt** hictt and wi-iichti 50 {Ktondii. It in u-ktlHUit a 
brt'Mk of Any kind. TIh* IlKurr i% wati'tl. and Ibr Wk* 
art* r^prt*i!wnttHl in the tuilid stonr an thoiif^h rmM^il. 
bnt tn an lin|MiM>i[bli* riiAnn<>r. Th<* niAt4>rlnl w a fln**- 
icratikHil HAnditt4>nt* And lh<f t^<ttirt> l)trar»> tM>*it work- 
t^l MUt of tht* m>lMi ri>rk. It hn» apftar*^ntly kM<i'n don« 
ahoiretlHfr by battvrinf? or {HTkinK into roftii aikI tlM*n 
riibttfd nr^rirrapi'd »iU)K>th, aint in not p<iHnh«<d Tliv 
IkcAil ruuUithi over t ho top of th*> fikiill. |h broad (urutai 
tlir luiddlf. And the «*ani prujv^t. The ey*9 are ovaI ; 
tb<! nowp i* Mraiaht, the rhUi Im -hort ami nMindttL Thr 
lundn of tr«>Atlnfr tti<> nioiit li in Hiiecinlly iMiiril. The 
hanilit and arntA art* ^pt>1'iAlty nidr. thr (iuKvn Itcmn 
only lndirt»t«l hy euralrhw. 

Prof. Wlltton fivvn a niiinlirr o# oth(^r rxAnipbtn of 
atone fljrnreM, and tnir iteportd atnI thini i'fifrrAvnMT* tv^ 

(irawnt thr> fmtit nnd mmIh vif^wii of the »tn«n> ^tntiie 
rcMu Eluwuh Muiind!<, HnrtowCnqnty. tin, Thi* f>-nmle 
flgmv u iu A Hitting' |>iii.t(ir*. I« l<*>'.| |iicb«« biKli »>>d 



Wf^ifh* Xl^i pound*. It in rat out of a aoft tAlmnr rock 
nnd tins «>ritfinAhy of u cruyn-h hno. Anil it tM««r pro 
H»*nt>> a r^rriiiclntiux App«>nraii«**'. TIh* •tu'i^ an* pli*rf«-4l, 
atul Ih*' Itend ii* repr>'«»-ni«'d biit<t ; lbt>rp 1m a hnlf In 
thvotfiittfcul ihv iHfud. which pp^lmbjy foriiu UMtvti^t 



Fie. 4.-HEAI>-«HAPfiD VA8E. 





Firt. 7. -THIN ('(iPrKU Pl.ATB FHiURB. 



in whirh M>ni»> h»*Ad oniAiiit^it wam pUo*mI. Hprinfcinv 
fmni th*< liiwk (tf th** b*^d tn a fnlMnnlial handle by 
wlilcb tbt" liiiaiee (tMiUt hav** b*^n *^un*l%' »n*iH*i)deil 
itr nafely trnnM>**rl»H| fnMii pliire t^^placr 'i'hr left arm 
wa» broken (ifT. hut tiTherwi*!" lint idul wan in a »lalr of 
rrriuirkalde pn-«tiTvati'ni. 

C irtf* not <Mdv in Hlone tluit th** native Mrulptoru 
(iW4*d their Rkill. but AltH> lU |iotter>', and our fourth 



and flfth enierarlnir* tciv» »xnrlkint eiaiuplni uf i«« 
hvA)t-»hup«>%l viL«m from Pfoan Point, Afk Tb4>tcnnh 
I'ltffrAVinir ri>pmM*iitii a tiiniple hi^^d flw lAchH a 
h«-li:bt and iWe uii-heft wtit<>, ear to ^nri tli*U)tttarr«( 
till* vnM' IN ni ili«* rriiwn. and n> HitrmnndiTbya |q« 
uprtirbt rtUK kbichtly rfrnrvtn] : Ibe canty t« mudUv 
Bol'iKHj. HOd hilU»WH eJii'^ly llie rontdur c< 

vll«<rior Ktirfare. eicepliitic tlH* i^rujtTtutc featiim 
The (kaale i« yHtowidh fcmy in c«dor niul rallwr qaiv 
In texture; tbe vam- was modeled in Ibr pUlBr^i u,] 
|»enuit1ed to Imrden before Dm* devi^v* «rre ttjtrat«>j 
AftiT tbit a tliii-k Uliu of line yellowuh irray 
Atiplird to tlH* fiu<e. partly fiUini; up tbe eueravM tAn 
Till* nmLAinder of the iiarfArr, MirliMihi: th« Iiu«. r» 
C«4viid A thiek mat of dark n*d iwlni. Tlie «)iu|ti«r 
tmw wu> then hishiy iH>|]Nki«M|. Tbe far* ranaei \» 
MUd lo lutvo A Kinicle feature Rtrontcly charac(«rAt)r r/ 
IndlAii pbyRl4i|;noiiiy. We Imve, in«1eud, itif m«i*: 
lorelieml and projeclhiK uiauth nt the Afrtcan, m^i 
l*rof. Hobuei*. wIm> in quotixt by Pmf. Wtbiia. n'a 
6fth enKravinir repn-MMit* Ano4her he»d i<bApc>d \»h 
which cliikely nr«eiublr» th«* on<t flmC d#*crtbtd, bw ^ 
not f|uiie M> wril exrentft], th^ h^t nut havincHifi 
|»ronMuni«nl tinlividuAhly. Prvif. WllHifi civa«Wrp 
number of illuvtrationii *of inlere«>|li>ie viuma, nun-^t 
IkiwU. efBfc'y bniijin, •4r. Th« *wtio» of Vnf. WiIkh* 
iKHik on jMrtirry. lM»th Utt* Aiid hi Eii rope, i* got 
Ihp^ iiMwt luterpytinic MH>tloiiii of bin liook. 

TIIH BRO.YEk AUK. 

Thpre AiiM-am to b«* a fCAp or hiAlii* hH«m) tW 
PakHihihm pftiplin And the Npcdiihir fi^iptei in iw 
ooriiiwttoii of wi>»iern Kuro|i«», Tb<*e werw rvrttUiU 
va»»i dtfiMiiif^ tM'lween tbeir re»i|»ecttve riilturv*. and i! 
hah )H*eii lifllevfd (bAt there waf » M^hitHxii of tbvMo. 
tintiity id (H^enpntiitii in western Knr(»)H' Ijrtwven 
two e|MM.'l<» Tlie ronlrarj* Hp|>e:irv lietweeti Ibf ^««^ 
Uthir ami Hnn^ze iitrea. at leawt ffir «eMeni Eun^r. 
where the iiiirudurtion of Itmnzr and il* nhftNiianl 
UMt f**T wrniHiim nnd inatniuienta m^ids to hAVi> 
rurre<l nuiniiir tlie tatuv |>*^ple. TIm> advent of bruui 
for thfM> puriMKin miu tiy iuiinurration or littndurtitfi 
from Mune nther i-iHintry. and the i>e«>pl#ii who Med t 
thin yeur w»-re |indiably the »Aii*e am u>»rd tbf Motif in 
plfiiifht* ttie pr*«vi<Mi»'yrAr. Therefore. lli# iiitrodcr 
liiMi of bronr«<. wliilr il made L'lninire»> In their iiD]^ 
luenlM, And no wroutcht rliAniren in their tucvhanml 
abililie*, yet had rftmiMtratively little iuflucvcv apn 
their Art. The diii4N>v4Ty of the funion of eopprr anJ 
tin, both coiuiMrAlivrly Mift luelnla, luakiiitr a ar« 
luefAl hAfdrr tfiun any other then known, oaf alilt cf 
iMtinit CAxt. a]m), wlieii rA*>t. eapahh* of hfinc M»}r 
nhATp and iM^Ullnic a ciittlnie e«|ftf>. wa* a tcteai m 
huuutn culture and mli-nlated to revobitlonue the ilo^ 
tiny of tlM< huinan race. Tbe Hron/.e hitp IumI nofi 
Ut**noe In the He*<teni hemisphere duriUK |trehiil»rr 
tliueti; all obJ<*(<tii of bronze found a mo 04; tt»f 4Uir< 
hrlnew Are believed to Imve cutue from Kampe. 

Many ob)4H't« of wrouirtit copiwr hare lie«« foubi m 
Auieri«A The Lake Superior ('o|ipcr inino* ia Ibr 
StAle» of WiMN«n»in and Uti'liii;ari apfwAr to hkT# 
b4^*n the rentrr uf niiinufaelure, from whwh thr ^a 
tritHitiun took pine«>, and tt>eiHre rhn ntnnnfafiurl>^k) 
pliitmrntji aprrjuJ in enuluAJly di*ereA>io|c nuitihm tot 
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ftfty dir«oth>n tliroughout tlw* pivtwiit t*<rri(4»ry of 
(tin <MWt«»fn UiiitMi StAt**. Th" luiiilt^ nf tft^tt'cinic 
eitfifwf. w|M>iki«>r by 0ui**lt)ii«r. infUtdie. ni^iiMir. <ir tmiu- 
uii«noU. ADvl If ftiiy ur all ol i ti have iw> «r bt* i-ti fully 
iiiVfwti KMt*^! u*>r U*\r Ili«'>' tNfri mi( i-'iu-iMnly tit'ttr- 
iintiftl. SiJiiif of obJiHTls wt-rn ct'rlaiiily of nativp 

ci^^k^MT iMiitMuervitl rokl. Hai.1 lliry mt^ri? tlitin uuul« into 
braryLnt*. riiiK*'. a»*l »itullAr ubje<'ts of pt*riM>uiil ««iom- 
iitpiil. au^ um. kfiivi:*i«, anti t*|>rAr ti4*aitii. 

Prof. Wilwjn in auarw IhnI tli«r<« was iii Kuropt* a 
( *i>t>(M'r KB InlerawHluiie bt'iwettii tlii* >*r4»liibiA Jiiji) 
Hrmise aicn, Th» ouly |>ni[HJftiti4Mi wbirh br jm-AriiU 
til hfa tooQOffTttnh in tliut cupprr •a^ iimhI in thu 
tiHlKfaborhcMMr of lAk«i HiiiH>rM»r lu tiutki^ LMitthif liii- 
pli4u«>utit of ttliiilUr fnrin Ut tlinMt iif Ktuti#, aiut that, 
iWMpllv the iiiiiiitw*rH of audi liiipH'MH'ii1*> foiiiul. copper 
<li<l "<>t chauKt^ the cultiiiv uf the tt*^»plf : ir thd not oii- 
lahJjsh aCopiwr atce iv brxtiiii:* t*il4ilill")t<*i] a Kronu) 
jo Kurofw : it wan nut an eiKwh-iuiikini; UtM*oTtiry or 
InTMitKML, and the inotle uf luakiiiK aiiil avuiff ittohi* 
iiopUiDi*ut> bv chipping; and [»uli<*bliig wiui iMit iiu|wr- 
•»r*\*^ by thfl «l»««iv«*ry c»f eripprr. 

Aiiii'ii'fc th« many iny»l«'rieii nf preliixtorir airlufo 
ktiry lcr*»**nB out t>f mouml t'XrHVAiiunii in thi» I'mtrd 
S(al4-^ wh^r*ln arw fouml KtrHhifi* uud wondfrrfnl thin«« 
of uiHloiibttftl ir»'niitii«*n>^ii and antwiuity, mmt* ari- 
murf uikHVpUlntMl rUaii cht* thin ohr^-tji of ruippi^r 
■muictil by r^poiiw')^ wurk Into rurimiti and unknown 
drvtom which arr foiMtd hi itiotinda aixl ^MirthviorkA In 
■iilelv »r(>arattHl retcioti» of the country, W** prcHcnt 
iVig. tti an rXAiupleuf a thin rt*|tnu>Mtf <N»p{i«rr pintr of |lt«4 
ninuan AK^irv frxHU Mound <*, KtimHli ^mnp. Unorvia. 
TIh> Ipadin^ motive H«*«!iuH to Ui MeXit-un andlVnlral 
AiiM*nRan. Prof. Thomim thluk» that thene platen are 
iMit wholly tlM work of the litdinOK inliabtltn»; Ihft 
-<iiitlirrn MM'iitMi iii tbo United .SrateH, and he tbink* it 
pritbabU* that th4*y were luatle by iin aboriKiual 
Mrf i*HU of Ontral Aii»er(ru or Mexiro of atiti* ( 'ulum- 
biau tfuiM, If iml frtim the de»>is-nii theiutwtreM, fruiu 
tl»e a|*parpnt evidenor lliut thv work wan dune in |Ntrt 
with Itanl metallic Io«iU To llu; Latter r«Mif?tu«i(»ii 
i*ruf. Wil«CNi doe<« uot oirrer; tbw propij«ir|<»ii uuiy Im 
true, b^it lUvn in im> evidrnev of it. Other ttiiuly 
vmuKhl oop|M*r t)latc-f have benn fnuntl In the interlnr 
Stair*, i>olably lllinni« and ohkK and our *a»v«>iit)i eti- 
xrariiii; reprr«enttt aiiotlM*r thin eopi^r fltftir*' (roui IIm 
uiueuiuuaU. Uur etghUt eugruvin^ nt|ir««eiiiit a oi>|i- 



rill H.-COPPER HKAn-T>Rh:sS WITH spuurT- 
INO HaRNs 

|WT hea(l*dr«fa with ■protiMnK' honi*(. It was foimd in 
Ihe Hopewell mound of H' -^h fount, v. Ohio. Slrant^e 
tijsttv, the liead-dre^M wn> on wimhI liitrnf* carved l<» re- 
jinwut 4ilk Imrns. The wood of the honis was rnlirely 
fttvured with thin »hi»et copiter neatly ami nrti^ticully 
ptoMxI. Ml AN to havn the ai>|>earanee of tiolid eopjier, 
uiil ilie p(»rlM)ikH of tlHt wotKleik horiiR are neen pmjeet- 
iii;r thnruieh thtt top. 

Ph>f. \VilM*n Then tnkm up thu n»e itf |co|d anil »ilver 
f>»r *i|oriiiueiit and arlVM (u>tiie luterH«.tintir euiuplm uf 
l>eaiitifiil Kold ob>ect4t which forine«l at oiut tiiiH? the 
y'Welry uf llie icavaice iveohle. ihjr ninth nutrraviiii; 
re('re«enl« a ■erie» of tfuld oujrcitt frvin H*tf<dft, Ctdohi- 
biii. South Ameritia, and klinws to what a retiiArkuble 
•lecree tike naCiveM of tViuth Auieric-n ha«l AltHliied fn 
ttie K*jld«inith'M art. The thin.1 and lar>t hectWui of 
Vtvi. WilnonV nwiiogrAiili ia tieroted to prvbiMurlc 
Mnr«l iniitrunientit and oceupieH aoiue irii> patfett uf 
"Pr*hi*toric Art,' We miiy at M>iue future time 
tevtew chu fi[Hkrial flection tU the book. We enniiot 
cIiMii our »oiiKia'hat U>nfrthy reriiiw <d Pruf. Wilvoit'* 
iHNik without etprertMiiJic our ap|>reciAti<m of the won- 
drrful wiirk whieli tlM* Siiititbtoai*n Iniitilulmn i« do- 
Httr til iMiblltdilnte a work of ho iiiuclk riwl im|M>rtance 
a> Wtl^mV " Prehistoric Art." 



THB UiVl!(Htn*H OP HiRna 

Apicii. and Muv are the chief mnnthif. miys ThariM 
\. WitcUell in Knuwled^-e. in which wild blrdt* arr 
y^tinit : and In iIicm* uHmthN the bln|»>' •mall proiterty 
i*in3»t heavily taxed by ciill*^tt<ir*. All but a minute 
irBL'tMKi of Ibiif want* of eiK ltre in iiHHer-><. Hut rbis 
>» an nld theme. Tlwt remark Hiitfh! be |»ennilletl, 
liow*Vfr. thiU in th» tr«>Hlmriil »f wikl binU the 
c«x)Dtry vltould learn from the cily. where public 
umltlkohif^* rl»eii alHive the u-i* of the jrun. iiiid know* 
jHiw to tauie an well aM how Iti kill. It niiKhl be of 
wTtedt to the N|M>rtAumn who jrtMw to the »eii»ide aruied 
•nil a irun if he werr to stand for Ave minute* on th* 
E«ib«nkm»nt. or ou the bridge in Recent < Park to 
»w the i-ollii fwl. 

It i» pro(MBMNl Uy treat of the rwtralnt of a wild blnrn 
liapvtQou* voracity when it nfTem Uhu\ tourvMirte^t 
ouHiiNiuion or a IwoodUitf mat*-. Tlie Inrident pro^e** 
In* bird to be akiit to nuui tii »e«i-.- uml f*-eUmr : and 
p^wi the p uu ni— km of ulna, radluf. and iiieliinirtutK 
w|U U9vvr prove U^at. it lit uot every auiiual that 



rinett Ut Ml hii;h a levid lu, i«» t-tiare dinner with a mate 
iKrf all *U*tP». tkor e\'»>n all hun»Hii t)^lnif«w uctain to ii. 

Of cvMinK*. if adidt bIriU of nny himxjI^m luibltiuilly 
fed eiu'h iMher on (inliuary (N-CiAHk^kUM. the Mime l>e 
liaviur in the br**edini; HeiiMtn would be no evidence 
that it hud anythini; to do with U»ve. Hut the coii- 
renw i* the cuMf. I bnvr ueVrr henni of a wiM tnrd 
which habitually «liure» iIm fiHwl with a male. In tiwi^ 
of Mwi'ity. huwever. a bird Iiah iM>iuetime« been ob- 
•tfTVr-d to feed a i-t-uiipiLnioii. In the wvere winter of 
187l» t^} livrm wiL» lb t;>>«l .ii*nl «•[ miow ia the wrsitern 
counticia, and the ru<tk« bad n Imd liuie, llndini: a diet 
of manfcold immfHcH'iit. Several of tlMiiii caiue to a 
icartlen In wbwh tlui bmU w«>re fed. Another nHfk„ 
w h<itM* fliittit liHrayed Ith liichtne»at ami weakftetiM. 
tterchci] in a irer thnrt*. himI one of tlH* u^lial two or 
three t<Kik up a pi4S!e uf brwid directly to the new- 
CTjnier, and ^ve it up to him withuut any aIiow of re- 
»iHtaiiMt or ant:er I saw tht» fruiu a diMatice of about 
twenty lire yanliL Ouile iw>?eibly the binU were 
Hiaten ; hut tite inciileut in only lUMitionrd for ita 
rarity. 

In thA nentiiifT H<njinn the mab>t> of many •peric« fe<Hl 
their male on or "idT" IImi ne»t, as i« well known. 
The DKik, for instance, brin);^ fotxl to hifl mate, who, 
wiien rvcetving It, tliiiierff her win(;s (a fn^qticnt habit 
at thin tiiuei, and uUo utter* a hourw> cry nimllar to 
the criet* of tha yonnic. The lulnlt ro<»k iKTent thin 
iM>teon iM» other «ice-anio(i, In Heveml ftperle* nf Iliieb>^. 
aUo, the mah feedn IiIh Kitting mate. I haveaeen thl« 



tM the |iiM*r(toii of the lifak of the mala Into tlMit ol 
tlkefeuiaJe. a:id thk« ii« MooMiiiNUiieci by a BhufHtu^ Of 
tli4< Willi;- ekiMjlly a*! iwcurN when the youiii; are fed. 
It doeit not ai»|»ear, however, that any ctmatderabitt 
nuiMuiit of fiHMi (n* liny at alli |Ht.-<«v»i froiu tlie male. 
lltHuem never omit thin performance before pairing. 
The nialt* Ivomer i« |Ki«-ioiiiitely foiul of hiN home, hbi 
mate, aii4l bi« ytHini;. lint th4Mii;h hjn mate in a iDiNlel 
wife, he is mM a iuimJi*! hii^luitid. and often, e«|MreiaJly 
if a*1n»iit' liter, he is likely to t>riii;^* douit*i*tie tr<»ublea 
into the life of any iluniatiil yount; frmah* bird in thi» 
luft. Uut It iMa^neral ruie for the cock to *'fc<Hl'* 
only hts own hen, thou»;h Iktere am exce|»tionii to tliia 
nile. Thifl very citricnw fact han oltett been nottoifl 
hy niy brother. It ind^NLten that to the wife nf the neat 
thiHcourtr^y uf fl»e plireoh l« rewerve^l. and that th* 
other binlN are deemed unworthy of ft Th«*e ob«*c- 
vati^Hii do not apply to |M»uierH, ruhtx, and trumitetert. 
which are " vety imiuuraK" It vhoulil be reuteuibervd 
thai homer» live Ilie uio»t naturally of any exoepi 
fartnh<Mii« piiceonM. aiul they may, therefore, be Hiu- 
|MJ«ed to |H)-iM">-< the natund iii*tiuct» of their race ua 
pnvater viK<jr than any other fancy brt*ed. 

Ri'turnint; to wild bird*, my o|»iH>rtnnltieii hava ba*o 
t4>i> liiuite<il to foable me to f^ncratixe ; but tlHi fojluw* 
iuc ob»i*rvKtioii.« may lie ni>i wiltw>ut valu<i to thnM 
who try t4> nee ni the bird a ««>iili4>nt and timder beiriir. 

A few days after Ihn arrival of the s|>otted flyrutchHr, 
a pitir lif thVm weri^ tn a near tree. The male often 
atteiiiiit4*il a KHiK, aiul wan evidently follo«lii)C t^M 
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done hy the chnfflnch. (rreeiifliich. Unuel. and le«eer 
re«l|Kde. Tlo' rfclplfiii*. xhiMik their winir* nml uttervd 
call note*. TliefiHHl thUH Ih-Mowc*! cxuild Imnlly be 
tcnueil n *'Unv irift"; but when, befurv birdo have 
a ne»>t, and npiwreiitly before they have fwired, the 
inahi Kive>i the feiiiah* morti-el* uf louil. it is fair to 
aaMiine that tliia eourtrsy ia intended om au earnest of 
|MiA»loii— that it if. in fact, a love^nft. 

I do not kuuw ol any Ixxik to which th^i student cnn 
refer fur informatloa on this fa»clnatinif theme. He 
fthuuld, therefore, reftr to the biiok of nature: aikd it 
he will UM^ a small teie»>cope. and be slli>iit, he nhouhl 
eujtily obtain informutUMi from thi* hoiirre. 

AuuHME the mptore**. It 1* prokwtile that the hrtKrtl- 
hi|{ female (ditnini fotnl cliielty hy tbc Mjrency <»f her 
uiale. Mttjiir C. HawkiuM Ki-her if l»e w-f ll-known fal- 
oi'Uer) infurinn lue that the tnalr |»erei;rii»e liurilo all 
4lay to Kiipply the <iumrslio Innler. which in in (Im* 
oharireof his male. 

Amonir doiurstiv birdn. Ilie nnumon fowl nflr<»rdfl a 
conMpicu(msin»lanceof (rullantry when the iualec«lls th« 
female* to M>me rhuiee iiHH«el. lie obrioosly intends 
the tid Lilt onlv for the 1m>ii», and any rival atiem[>(intc 
to fiartake of ft ifl at oneit attackeHl. * 

In reiraril to «lom*«tlr pItieiHkii. I have tdktiilriMl ln- 
fortiiatM>ii from luy brother, Mr K. N Witchfil. who 
haw t»v<t<n fur many y»'an4 a huccfHi-rid lll^-r of huiiiini; 
pticeon^. and luifl from rhildh<KHl kept tht-i nrul oIImt 
varlelic«. Utie uf the ludicatioiui uf pairing by pigeuun 



female. He Muddetily wet>t forth on a hmf^er >i>umey 
than iiMtal. ti«< Ihoti^h for a hin;**r inject, turned aiul 
went to the female, and in the irenile«t manner uro- 
seiite«I to her tlie cnplureil itiMret (which appearea to 
be of the sixe of a l>eei. She t4tok it sedately. Hhortly 
after, she preeived atM>tlLer nift of the same kiiwl. A 
Mfcnnd pair <d flycatchem bchavcHl In precisely tiM 
same manner. I^ast April a male n^bin iicave M>tii« 
fotM) in the Mtiut* way to it« mate, lioth bird» oflell 
uttered their call note. 

Several male rhjiA1iiehr», liefore ne«llji|; tltMe. mwi 
■•apliirvtl insi-ctM to their Inteiideil nuitm. Alt thet«* 
Insert* wer*' ciipinri^l in flltctit. TIh* cliafllnclH'v »e«», 
full of jinlor. the Mialef, all a flutter miih exciteuwnr, 
followinir the femaliD. anil with the FUck<Ni like f1iicbt»' 
which i-* one of the lurd'n «ure<tt »i»;iis uf love, aud.reif 
|>ealiii»7 (he t«i>ft Ittvc iKite alimist icicrsiuintly. 

Onoiieufllie nr»t «hivs of Uay, two willow wretiR 
were busy in n hetlt^*. Tiie male often but waa 

mainly intent on kerpiiiif near his rtMupaidoii, who 
ap|M*iin>d to Im* a f«-maie bird. Khe wa« se4'mliit{ty lu- 
difTcreut Ut his pre^eufx*. and hunietl for livrctN with 
alt the |{ra«*eful iu-tlviiyo/ hxr hpt^le*. Hut »lte re- 
UMiifH'd Ml (he sniue •|H>t. The male waii leveally el* 
ciie^l. hf- wiliL'* liiw«<red and puK^dutf. fttid bin call* 
tiote protiini^^l ttt a vervain rather than a elilrp. 
Through the tf:|eficti|if if uitn evident that »he also 
wiv* ( rem bit 111; a I i I ( le. Sndtlen ly t Iim male darted 
fortli. rrtunMHl aud alighted uviir th« otiwr. U« theia 
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wi»li.«it imfW oMit i» h«r, and burbaak HMl hiiL TIm 

iiKTulcfil uitt» »M ttrii'f tliJtt the tt'li'MMkpe mhiUI ItM M 

llirti ; llllt IT W;«>, J hM ll.l|*v lulT lli .tv>tlllHl llinl lu* ItJUt 

ffniijil iinil l» Ht.iw.*! H irift. Ml.' Ai-i-i-pifil it wii!i 
tlirnuuKi anlHtvo«)i>- thai tlii* l>'iiisJ» dttsutclim, ebnf- 
Onsba, ml uMa tiad dXtaUiilcil in tiM Utw «iia«W' 



OULTIVATION OP TKS TAniUb* B8A1I 
IM HBXIOa 

TllK Sliilf "t Vi-n-nij Im- Iwfii i>nii«l.l.'ri'il flu- lioi.i. 

tiW VjUMIIii, I'll! I'l'ltl Ut*Vi-|o|iUlfUt- -ili»W KilHt \:t- 

liillAraii III- iHilliViitol in tlif rtt.-»1(- of 'l\>tMi>i:"i iiti-l i»n 
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I, 1. , I rii,- ,-r.: l. ■ 

IWt-r' tttt^ .•.lHi\-lI. ■! V.Hi.'Il.-- > 
lil'Mll fwmillilliott t'illl.-I ..r|...-| 
IllT lit Willi iKI-t .(I lilli |..|-,.lll V 

which iM»ui« clniiu l^ iiii(Mi*-iij)e. 

miHt b* imolienl ill urilcr to pruduci* tlw lMM> la 
woiMnisI qiiiuititii.«. 

PUAXTIXII THK VIVK. 

TIm) vsoIII* plant ia a rin* al • Hchi farm eahr, with 
a iiiuuudi, iraiy, traiwparvot hark. It luw a thiak, 

wmy-luokiDic loaf, Itllit Kwn in cnUtr, « tn ft inehM 
luu)-. l'< u> i IiioIkiii wtilft aiiit »liariilv ji.iiiit.i.1. T»i« 
vine riMtclm out U!ti<li"ll» wliSrh cllim tlgliily Id lt» tr<«« 
•upporl. but do nut, an ^>iui> ljvll«Vf, Jmw uuarisbiQviit 
frcHO the tm. 

Ttw b««k tlrae to met crat the viue«, ur rather cuttlni^. 
Is la April or Hay. Tha euttiiigv arw tlM vtiiiTu fILvi4iNl 
iMbo l«nKthii. luiiAlly ^ ^ ImiX- .Suin*^ tbefc 
ran he eiit In two iu»*onltn(r to Use iiuiubt'r ot joiiitn. 
Tu-ii .»r rhrM^f ^liiitu am vulHcirnt tu [Hit uu^l^r the 
if^iiiiti-l, wKh till' Mtini^ niiiiilicr nf Juinl* nlwivr (^mihI. 
Tilt' itliuitM iiTf fi\sy til [irtJinitfiitc ; in faiT. th#y nrv 

II. Tnl To kill i( U>'|ir fiiiiii Ih'Iii^' liriiiM'iJ .\ ciidltit? »iii 
Ii.. k^-pr III til.' iHHiMi oil ;« ilry htu'lf. imil it will livt* fur 
luoiiili^ » notrwly any aiiparunt c-lianc*. CutLiii|t« 
run |ira«at«daiKiaa(teribelMaa*liai«lwaiiciitlM)r 
<'.i. una iMtillf Mil for Itom CIO lo $U Hatlm iwr 

I liuuHanU. 

PHBPABUfQ A VaiCILLA PUtXTATION. 
Uoch dapMMlii apon tiM calMtioa al locatioa. TiM 
Snt Ihlnc w lo lm«* jmu pl ni t Ut i tH i whm on* can 
DWfiMit tin pHfMiBB «( tW hmm wbik* ripei>inr. 
BMWgh tan M oarrlM m^ij In ■ pinon^ pneki>tii to 



. toBMfv than a iiionth'« vaicoiL Thi. it'uipta 

tltMll (TMt, aQil oft^noiie i|.i..> lint Imrv.Kt tin. (nut 
Of Uil laiXM' ; «»lll«'ra ito tilat fur hllil. illilt^ lilM 

*iiM*aM irlMNW a (trici wutcli 11111 Ik- k<'|it ovvr tbcm. 
AlwoJW aiMt WiM laiut' ami cli'itr <>,ii all the btft 
ttmm. A Mailla pfatnutiMii itml nut Ijl' l.irutf. A Irw 
■on*, with CM* and nniper (Mumlatioti. will mmhi pio- 
dan ■ IbrMnr. Patiral mm and aManlion at tbr pr<>- 

Gr tine in tlw ohief tecMI of MUNWaa. For iiutaatv, if 
taiidatiDir in nnt d'HW In tba BrD|irr way and at tbr 
Pffpper buur of tii.> ^liiy, Ihft frail in l.ot f.'ir tituL rvar. 
^letv are uthfr [HM'iiliaritlaanlittiit the vine equalljr an 
I ■initial to know, and anenm ama only wltb painc 
litkinc and patiwt ow*. 

Tlw Tims iwinira rich lofl, Iwnt. MntlUtlon, ihade. 
Mid noMataw Itish pockata of hnd atoair tba OMtka 
iMd Tlvw bnttanf ■>* baat. AbnAhIoq MwUd vlnaa 
ot all kind* Ktoming Into a JanM with abaadant lanaa 
•oUalntdlBf vrnMattoaat the roMn i* tba beat proof 
«t AaadapUUIItrorthalMd. Ltt tlw bad be free 
an aeiwuiitor draaghl, aad Una taHo elay, 
,_jld aaU'.'' the vitivs to IBI daiiaat lha niw 
litl thatv I- pU-iiiyaf mialllfaanat llMl^ 

Ji Um «1iU9> uiav 1x1 plaatad. Tkaaa wUali hara 

ainDoUi bark, and wnidi nenr ahad lhair bark or 
laatnai, wbleh gut* to ba no laisar than 9 to 4 Incba* 
In dlaoMtor and from 7 to 10 font bbih. ara baat for thta 
Mnxm. Uanally, a vari«iy of Mhui irmw on all wild 
UMuW aad any of tbaut aiw niml. It the trunk of tlie 
traa b» anioatli, witli iila-nlr of rap. A anuill oranice 
trtH* alTonlH a ffnoil tnink r.>r vanilla to irmw tn. If, 
whlli* clearlnsr till* liintL tlinv tie tiu» viuMiirfa of anali 
tr4««"i found alrvailv ^thw-im;^ f<> ttlazil the de«irvil nntn- 
bt-r uf Tln>-i (tlM-n- dhniilil >>■■ from I.3U0 tu ^.(KK) rinn 
to Ihe n«r>->. «'noti;:li pli .'il.l !. ■ (.liiitr.1, itrltvtini; tli« 
kinil^ thai luaki* tin.* itii'-t rni.i-l L'mwtlL, m-liicli in 
abuiliJa:i('t' ATiiJ an., il*....! n>yr<t liy the tljuuialiilK in 
nearly e-rcry iirw ..•ItMriiji; uf Ul»d. 

TI»e itPHlliil !.liiiul.l br ki-|it cU*mi ftnm wi-i-il*. AH 
unfl<>r|rrDwth kIioiiM Im. tlmiwn aroiiml tin* vin..* to il.>- 
eity, and narifttai* a iiiiili.ti for tin. ri-M*t«. Th.- k'roi'H'l 
nround thtfi n Hit> ^hiiiiJil not It.. .Ii^turl»»il- tlufortvro 
vln.... slioiiiil Im. |>liiiitt..| It. ...K-li lf>..i hihI II>..*.1 at tlrKt to 

tli.' Trunk With «i liar, ir.'iilil.. l>;ii,i|, hi.i..-1j .-v^ -triii. of 

eiM-niiimt k.a\t.M.»r iiliinliiiii Iii».r. K mu.l rnril hIimi.iIi.I 
ii-it li.. ..I..I..I. It i- li:ii>li. t.. I'lil mill li>jar?5 tli'j ;rrfL.ii, 
•.iKViiltTil Htriu of [lit. v'ui.., l,iv.. i-r-..7k ^lmul'J UfVer 
!»*. jifrruir.i'J ouav.iiiiUii iiliit.t'itioii. TU<f ylfiu anil 
n.»-lHof tbr viiif. -Iii.ioil t... .h-Iiirli.:- 1 .i- liii... .1. [i...^i 
bir. Ttii' riiji* iH-i-.h no cutl III:; or iiriKiuiL'. AU .-lii-r 
wiUl viiif!^ >iiM Ii.' .-lit out aiiJ k. (.L Ir- iiu .-hi .k iii>: 
tile v.iriil.ii viri'.-.- Tl;.' In*.-* *li. mill Iw. lo: |..'.| tii|ii'.»- 
v.-iiC I'.ij hi/h a i^r.>wtti, !*o thi* IIuu-itk rjti. Ii. r. n-li. il 
tnitiiiu.- i^r.-imL I-. it .sii.i v.-iitiUtion tM>li4'atti. ».liail.' 
fniiii til- » 111 lib .V.-, r.'.i II, . I |i.i ilyi.f llMlatlMV— but 
Ir.-.' fniiii >t iMi^ili;; ..lli hu-r .v:iT 1 -'ii.- tlW|nlUWrt^ 
quiMlI|.ii lor tliij ^ro.trl) o! v.iMllii vliu'i. 

mCCAT AXI> UK (•KIlMliiS- iif THK VIXK. 
' Onepeeallarity u' tin. viut- i» that afirr three nr fuur 
yeiim' planliuir. tin- stmu will mt oBatlbaniota andoon 
iiniK' to r.M » tu i fiwl np t]ie vlaa, wMla tba top hMtui 
gnr,-u and il.>urial>ii>i;. In tlw naantlnw. from abovv 
whirre it ia KuiuK to nt. It alwolaoat flnv llitiv motMn 
lifca tbraada aad aontbiiM* tbini u> ih>> irriiiiiMl, So 
dalinataara th«M thmnMli rannlac along Ute Irnnk of 
the traa, ai»d »<> pmiuinvnt the roMaiHMt and uf tl»> 
•taw, tbat It itlvoi. tilt- rliketti«a|>p«aiaBM«tliriiii; in 
d«|NBd«nt«r tlw eurtlt. glaluK rlaetolba tlicory iliat 
it la an air plaBt. It wUI auitoln ttnif In a aavered 
itato i but to laaka laitirial «imrth and imiiasa, 
■Miat aooaaaK intif «iib Malhar bHh> 

Ste wnrvtoiiilllaawBafli iMiilivAatbM yaar 



rroai iihmtliio, awl faH crapaaiay ba amaetcd lb* Altb 
yw. A v1ii« will liMir (hmi Mlarn M Mriv-BTe btana 

a y<-nr. I Imvv M.>'n lu liijth a« tbirttwn fulhatacd Iwnna 

ill 4»iH* cliiHier. and fntturiitly duatam of nincu 
SiHnt* viin.*. Imiv«i Ih>i>ii ktiuwii lo priMluea aa bigh aa 
aixly llvp hi'aiix Hi uiii> liiiii.. Twviity bran* toa vine 
ia a icuixt av««rak;*f. 

A|;rrcn briiu i« wurtli fruiu X lo 14 cent* at praaaot 
In Ibia miirkpl. or au avrnaKe uC IS mii-i In MMna 
yaam, ttui bmu bnupi 11* hiKn aa lSa«tit.<. 

Rarely do tho'.*. who tftxiw Ihebeana curt* and market 
tlii'ir t-niEni. (ilbrrK l.uv (111' 1-rv.f.ii bifuun and iuak« a 
b. 1^1(1. ..> of t-iiriii^' aii.l i-x|>i.rliiii; (lii-iu. Judtfini; friKlkt 
(111. uay lUt y all ^.1 rii li at tin- buiiini.Ms and tlMtdifTiT- 
.-III -. Ii..tat'."i. ill.- pdi'.- lit wnUib thay bay tlia grcrn 
Ii... I ,.'1*1 111., i.rti-*. al ^^lu-;•ll tlu^y eell tile ninid, tbrro 
111 1- I •- :uoiv |iMlii III Ibi^ itiriiiK tli«i> in tlw growing. 
.-<i i I. Ill riaw ol tlw prlec o( vanilla and thadMaaiul 
( it II iill4iwrtlw«nirM.thmanlaivepMiAla<brb»Ui 

JJIUIU-*^ 

I'aiL'B OK VASHJ.A I.AX1«-. 

Wild lands «uitAble for vanilla, nui W bou^-lil for 
fpriii) fij to aiO per arre. Tlwra ana vaiiilla-produciiii; 
ptaiitiittonii In tha virinily af Papaiitla that ninld not 
be IxMight fur fnOO an a«ni. Varloua attimatva ana b«- 
InC (omlabed an to tite mat per aiirr nl eontrarting wild 
lands Into ranilla-pindaciag ptanutloDai Apptosl- 
walelir, m an aore 1* aorrMt, wbleh la rery laadaraW 
tar toimttalila nnlaat. Ta aiakea aiimwasbi Ibis 
mdiMtqr, a wan innBld now hi> raiuiiy bsN. turn 
arery toMabar Into wotbara at the iiru^ier iliaei then 
wall and nakea Halngat wiiiH-tlitti-: elne fortoor jrenn., 
until tba Orat crop ia gBtli<-r>^l Tbey lUI who Uy to 
make a vanilla plaiilattiHi |ir..lLii>' by the uaeof tiMnn-y 
ninnt'. 

now T*. SI l i i'iiii 1% inn iMiivrin 

Til.' u'r»*-ilt-r |i.#ir1 of tu.. viii.illi» in iIum |..iniiit|jH ilti.- 
trii'I I-. urowii ali.ill l'ii|.iintli inin-lii.f *lt>i'!i i.^xjHirt- 
».'l fniMl X'i'rarriiz. il l,»-i iji; .'ii -i. r 1.. r.- I'-li \ I'racrii/ by 
waUT Ihliri 'i'n^liail l'\ lail l I .lo 11..I r.'l.'iir>l l'a|»flti- 
tia any bi-n.-r for v ..n II.) Ilmnllii. bi,liiii.-<' of tin' ib«- 
tfitit lliat 1 li.iv.. alr.-.i.l) o-tl Jirn'ii. tin' ..nri..-s.. Iwinj: 
dii.' to till. clnni^lM wh.i -I'ltK-l tbrrt. >t'ar'. inro— 
paliont, iii'ln>triiiij.'.. li.iriWorkiui: I'n-in'li i»i'*.|ili., wlio 
iiani*. li.'r*. lM.<.r, wilb .ar^'«- fainiln'.., tlu* wollii'li ami 
rhililr.'n all larnin,; out 10 iiftp nt (ha nccnaary aea* 
>. in> The inoi.1 nf them linve ainne grown iteb. WtoS 
ol tli.-iii are iinw lirine In Kmiiee. wblla atbaiB osn- 
liniii' to luuk.' ili.'lt ti.iiii.". Ill MeiiiM. 

col I IN M l \.. *M> HARVK...TIMU. 

Tlie two boKv wiL^iii* of tlie vear are durini; Ihe |i«|. 
liitAtion tuontti* -Marrik ..Ipnl. and May— nod the 
frathering iiHtntb;* — Novriiibfr, Diwniiier. and part of 
.laniiary. ItiiriiJij t!u' tK^Jaiif.* of tit«* yrar. tin* plantar 
tioii >tn.iilil ii.-iv.- .'li.-il'.iti. r.'.t, orlii-r (linn keepi]^ 
down till' Wi^'ilh /lui] iin.l.-i jromh 

Maoy of tlio beAl-^ nr.- l'- 1* I i- r..! In (October. «riiiM*- 
tilMS Mforo Ihey reai-ii tii..n i:r*'»ili. by cboM. who »-e 
ao apportiiulty of it'n rn i: Ilmu unknowji tu lll« 
oanter, ur i>y the owm r f.ir fear vl I>ii<Ii>k Uieiu bwnuw 
he Imu no! hi, vine* w brne lie ran wntrn Ihetu. Ueaoa 
Ratbeml to.i MMin r.re uomiyuud inferior in quality, 
larkini.- I i" uil ttiat forni>la» tlie Uavar. flood, ripe 
Umii~ .0-.- bill, little of thrir weioltt while eortnir; 5 
puuinl.t of ;;rM-n Ijeann wilt wei^n 4^ pinitida wlien 
eamL Tlie quality awl flavor i-. ini^reamAl by allowiii|* 
tbvin to mature and by imipt-r fiinu;:. 

The enriiig ia prinrl|MUIv iinm.. by Spnnianla who 
have fallowed Ibia fa t n u ne w. Tba p'maai adoptad Is 
alow and labortoWL Tba aaeivt is to afiMNMa tht 
watvr. wblle wiaining tba oil, pravatit lha Man Inm 
inoldinit, and not injur* tlw ftn\ «r 

Maitber apiwe nor tiiue wiil all.iu m.. lo into the 
MMty Htllft dalaila neerwary in planiiiii.-. L-rowinj:. and 
eaalO g. la Ihlaraport 1 unly ^li'Miribe Uie kind nf loiida 
oa em aa r y. -• - - ■ 
the neoeaaary rw|iiirBUimla iDr i 
the caoaea «f nUlure. Uttla < 
after get tins here. 

Therv ur«' n f.'.i' Aim rirane alreiwly h.^r.- in tin- bii.l 
naea with pUntntiom. hIhiiK rv«dy to tn-ar. S^nne have 
Jnat iitart»N|, Many otUerM are «Miinliii:. Jn.litniL- fr^nn 
(lie uuiuerodo iiiqulrivo. H.'r('r.i(..o-. rb, hVi'iirli Inm. 
mainly cultivated tlie vanilla, witti ii**w and then a 
Mexican, while tlie ludiaua bunt and jfalber Uie wild 
vanilla. 

Vanilla K principnily eiporlad to tba Snttad Btataa 
ulunii ^>,(M),iMi worth paranntiiih 

1 write Ibia artida to aaiww hi a fiaanil way Ihe 
many inquirtaw addi n i id to awao m wmbtg Ihia Indus- 
try. Now that our paoiila are amharkhig In it, I lank 
fur iuiprovml niatlmda that will tnervaae tba prodoo- 
tiuo aatd aimplity tba imMeaa of curing. 

A. a JogRS, ObonL 

Tmpan. January ao. IMW. 

DORS THCfKtKO OP A PART AFPCCT ITS 

GROWTH f 

It b.tl. Ions: Ihm'11 IMi;.n':ir :il. -aVH Tbr LllliL'el, 
Hint too liiiirii IliilikiiiL' hIm.uC any (lartiouliir iwirt .►r 
fi'ljan may li'.k.l lo il].>-:i-.- of that (Kirtlon (tf the limiy. 
but It riiliNt In' ri>l-1'^^'<i I Iml v<'ry littii' »uli^t iilit lal 
tiii>-t. of far: li;iv >t'rv.-vl lu- J. .n nil,*' i-iu f..r tiii^»iijn*r 
Mrr.H'tiir.. I)r I 'iiriwritrr wii.. n-f ti'-h.-v,., tin' llr»t to 
|«niit nut ^h.l r.i ,li-inon*'r..:.' t.y |i, rnii.'tit tint i-.tii. 
r,-iiT luting 11..' ntlnil ..n n ..[...-litl juiri ..r Tli.- Ij,»ly wlb 
It'iiil I., a il byi" r- run . ti -t i-..» 1 , i .1.- . i.' lliiirnni* 
ati.l ili'bliii;. tmt. M.l.-if vs. nr.. in*., i .. . r T' |.. Ii irl -,.11- 

lliution » 11^ t'V. r i-r. .. I' I 1 r r...r , 1 1 If it- nil r., nnit.-r 

Htaii.t thai tlif .lirM.-I ii„' n( rl..- minil h.-a tni .onn. pjr- 
ti.'ular iwvrt .if the '.ri^.iriiHui iii-,v air^r tlie ltlo..,J .up 
|>lv oftliiir i.;irt iimi ..o luav iintilify iiiiiI.'rmlK ir. tin 
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•|>pc'aiyil lo ftiliuw 1ti«- cuutitJUftJ csMMWUtntliuii of tUv 

putant'iiattaNitlQamitliwpwn. It hniwwiftiiiiHy iMgN 



of the umm pan. Thmm mmm, tbougli itrikm.;. k^ 
but few Id nnwlMr«Bd no inorv aanwvwu ttina »i u^i 
bwcxpitcUd from tlw UmofprobablUty. iniierv 
auy uMtain foundation ftkr acirb mi Mwtk. uirtLnii u*--, 
miKht Im fouiul tuli«i»itAt« hftar* ''•|weitilixuik'''it-.i^ 
nwirv* |k]Unfitl aihI luiplfManl <U)Mf«m4 to wh«rb tlw 
body If HmHIc " 

CAIIBOX VAPOK IN THE KIN. 

A IIAINTV in*NMT tif iipwtri.>^))ii ■ wt.rk hr PrvFaMr 

lui» n-rrtitly ctmtr to liafat, MyHThe >(••• \ .>rk Trtbuii 
atlLon^li It <mti.f |M>rronu««l tteveral itt- i.ih- lu-^i IliV 
H^lar f-3>^*5nitn tti^-tv *i*rw lotm a^cu r«xi|riiii*«J Laui, 
tMiii [iMlirattMl ihe^ i.rc-wiKt*' of nu-l>ou. But wtwbrr 
t;i:ii ■"iiK'ii.-Hiiv'f MIL* in th«* nun'a atiiioiiphrTft i* is ||^ 
curtti iiri'l. ]( ilu- fi-nnw «ufi]MMiti(>c) wni* ixirwt. n 

li.kr piirl ■ ■! lln' iiiiiiJi'K**' fj^mjuHiuK ntri>U>|ii^ of Iht ve\> 
< tf il:iy 111) MMf liir.'i h I sAv with rt>nfl<l*nir* 

It liiu* Ih'< Il •.■^'^'.■M>>t. to itt» Alirt*. ttlAt tlie duiikt 
KrilltHiic*' of rli>' ^iju I- tlii^ to iniiiiiT« ri«rTtrlM ttf 
cartMiti lliuiriiij- mi rtu%r turiiliHJUN rkfUu rt|i**]I. tltrptM^ 
KpinT*', Hill ttiif- 1 hwjM'. whiit* hnviiSL'' lurr^ [.tehfr 

t>illl>, lllkk not y»?l rfC«*ivt«l] Mlb<ilUtltiiV; <lrl\ji: :'tfat)(lfc 

I'ritil I'njfMnof Hale Ifx^k up the ir:vt -l. Ib» 

iii'itri'Kl npprourli td vvii]iMki*e thnt tberr u mrixc tt 
till' itiin M Jill »■)!» the indefitiltit MniionnPi>ntf(it. r- 
|Mjr(Nof till- rchpM' of Jiimuiry. I><t*«. ilmt tii M tuf >' 
tiif phntriKruiihft tiikvn of nitoi'-trji itf tlM' «()iH'iiiij,^*n u' 

tilt' »UO, a-iirhnn luilkil» hA^I tt^li itPtM^lMl. 

WlJiit l'Mtf«'MMir Mi*V h«it »irin»* tt« to UscjiitrtbenfW 
wjTh pivTl"ioti. aimI tliiiH Hi v»tiiU\i»t\ iin eiatoK* W 
yoiHl a Joul'l. (hif "t^iii^nt of bto awHKM wm ttwin* 
of lib new iele«cijiK' Wbllc be wu still hwiuf to 
t*hlrair_>, ittul <v>|]iJiii'(lnx miw faiiKMM vort «l lu 
prIvAir oliM*rvatory. Ite liad m twelnhineh iHwf*it. 
wrhu-h tTAVo hull uii iritii^, at tlw eyrpircv, oiily tu 
iin'hc* iti ciiAiiift*fr. Hut with the iaiin<rns«> fraii u,--, 
ri-fr.«i'^tnr nt \V.lliibiiL» Hav h4> in nhl* to se-t a M'Vrii ;ti:; 
iiniiiri'- S«'rtiinf tUf hlit of hi* it|w4'troMv>]i#' t>it Hit >er 
Hil^'c tit rhut iiMiiL'*', h*i Wiu at)l*> tn obMirvib hiuiilrebfll 
hii*-. r-^prfsi-iitiiiK' ih«* iEn>»^iuk Itkycr lu»A«n m dir 
l•hn•|]|o^p^1'^v. aimI l> lii)C )u><t iilxive tbv n|>ol««^jlMK, 
Atiioui; tlif-4< he foiiiiil » cjiioi^lemhle iiumWr thkt twt 
lii'ver hffiir*' ht-eu CAt Atofc'ued. Hul he nlvt uaXr^i 
tluil A (-4'rtAiu fttiiuJrd buutl, iuflieiatioi; aubao tbi 
■Itwitc^l nrar tba '*«iiiall b** Ibia, wm btmictittll} 
nrvwUmt. It vm nMolvvd into Its eonooiMBt Utm, 
wpmend trma »»bU otb«r in tlwt wondtfrfiiJir rbytlwMM 
•BMlkfr (kwt Uf till •pqiBlt to ttM «Iptft nhywM 
TIm ri t a raww «Ub wbioli tlMW Ihiai MMd hd 
navor btCon been appMNiriitd 

A Mw ADd dveMt* MMlOMiit «rat nov foaad lo ¥ 
r«MibltL Brftrilglitaliunftlii«ajiwtiu«ittb»dlitf 
ib# «pcatraMO|M •mtUMlv himI* to Mfcr ibr 
F^h.'v oC tiM BtHPtomtwra-HvlMit k i ' 
the irnri, Mifitbuiltel dl 
iuu«iplMfffia biyrar Jul aiMM It— «MMaUilb|r mtmtm 
withaist butramaatal aid. Tbit thlftinr «f tbe iMin- 
UHif It ««a at(aiuft«Hl witii a carioaa ebaiua in tbaoflio 
linn*. At ooa iiioaMit tbay warv briituaiidataartkt 
ib^y wervt <UH(. 

Kri»ry w n tct w awndrt koom that wh«n «a inaib 
ii«M>-iit ica* t» TMwd direeity U a hri^Wm 

bIKvtriiiu. iiiul vhvn an>»ther -anrcv of hiebt b pliflrf 
behiitil It. HM lo lillow n dirTerviil radiauee t»iblB 
Ibrunirh (he liiyerof vA|H.r. tho lin*^ will be lUiL H 
ihiir^ •.l^iuuuRrritieiJ itiAt the dArboli exirtfd !• da 
f jrm i<f vn|Mir in the cliruiuuHplieric layer, and CImI 
wiM-'n uuly this lAVvr was ouvennl hy tlw alii 4f tir 
NiwrtrmoupR. briiflit Udm were riiiibla. Bat at «Mau 
Itir itbt wna placed oir«r tlw plbntaupbrrr. the Iffctlt d 
th*> lalirr, crtiiinff tbn»iifcb tbe cbroiu»|>bcn, «mU 
priHliirii huli'k liiM-«, 

Aiwr hnviiiK" M'tili'it (hi» fAct thut flw c«rbon trbk^ 
priKlur*'- til** fAiiiihMr iiiArkluK'*' in tl-i* M>kr alii*- 
K|»Ii»'rc, |'rnfcn*ttr IKk* uinl»-rt<H»k to AxrirtAlri i:> vufi 
}«»tci>in lher>Mii. He then fouiiiJ that il wn> m li* 
itjne*! |Kirl nf Ilie rh^^nuu^|lhe^e. When tltAt 
lar envf-lfiiw w&s iti mi uitn.-turhtM.! cijihII1Ii4i. rlu e*^- 
bonruiuf lir*!. iron n--\t iiuil then nodimn. lUAtfUwiuM 
liflnjiij. eiiloiuni nrnl ti ^ tlrup?!!. Hut wben ah 
1 i-n ■- 'urn-il t-.-?i[i„' ', lie rhmmu^phi're up iiiM w* 
iiiiiii> • i.i r'.^s jiiLil i3.-.:rjyiii(; nil •eniblanre u( il«AiiH 
u:T:ii.t.-'iiitii:, th" |i"»i:i ,is wfw. not w»<ti dffioed. 

] 'f I it. rr li.-il.- .w v:,r i^I'i.-'.l tt-nt ih<- r-'irlji.:t kiv*-? i« i 
tltiii .til.. .-.lui ;h..r hii-iiiuHy It li.- i1.i.tu «jii.,!i3\' 

huiHlli'^l UtiUifc nf I'Sii- >-ntle%f.-^- — U, *Ki()t'luiit!tl tl-'' 

hHrtii'inlri-f well with the notion thnt cIh* glf* ^'^ 
plu>t«"ph(-re emrtiinte-i cliu-fly fnjtii pntllrlw* of -i 
c^rlxm 5ii-p«'fi'k'<l 'her'Miv t'ur il i» Int'ldy po^'fc*:'' 

ttlAt !lir inNMi'i- licilt ''T lilt- M.li: — <->'ill-llV>l I'"' 
wW'iitJ>t-. .it -il'Ij'. tLiiUMiini ili-trrci-i I .-iiluTA-lr 
VAiM»T:;f A l.r 1 (if till' i'arln'ti tii thi- .'utu: n- -i^ s'*^- 
nhflll aii'i M'li t It 11 :> in tn t hr -I'hri iiiM."! 'ijiT 



Ir 

t.-rr.-^i -iiil lit 

1 v.: H; 
.1.-lir.,.-V i.f tl; 

Ml'.- ;ii,iJ ih-r 



tl,.- 



.-t riirnrjil-li' [Mr_.|t-:o(i»<< 
I. .v| i:tvr»' iiii'l iitll.T rfliii.-il libc^tw :lul 
!• .-.I iM iri.ikf 1 1. >■>..■ i.ii>. rvfttyi|i*. Tl« 
.ti.rk I- -huv^ti hy TliiH r«r- MfAMn« 

;i-i'c« Willi Ji luiL-nnij'-ltT r.^|!lirw tlif 
of ,-t|'|i;vrs! 11' ;\ti I -t <-.»<3 u "f '''t'"* 
nr:i..:> iii--i.ritt-.t i-. 1 1..* tii in-'i"' r- 1 '^-"'-^ 
at WtluAJu-i hay. that rrofe^^-'-r Itini-in' r.t.u 1'^-" 
thutiuk while the drivinti el(.«4. l.t :i l' * "i- i '^j 
wli»»u that op«TAtion »a* jM-rli'mi-- : in i ''.^ 

(•hriin>(-cj.h.>r»>. th*' r.t-tHm lii..'*. iliKappi'fimJ in sf" 
•mot It u \wtm\i'\-- th.-Hi rl.r vr-fiit thirty-iii it-^^ 
irUt- rtf the lyii'k < >b>*.'rvM«rv. in r.^'ifr-rniii. na' 
.ilile lofh.iw Ihene hue- «ell ili tin.-.! Mil iril It lli^^ 
repli<m il in not likely that «iij (-'Unr r.^j^'f*" 



worid will admit of an.crfiarrvaUciu au«h a>tlK<*l'>''^ 
dtoeetaroftl 
vaportlBC^ 



yowwdlneMraf the VariMS ObaanaiaiybaibaBia 

ehnrfai 



Wr-3l,n QallU aad Mattrwaaa. —Tbe Iowa Statf 

.1- 111 Jil-h till" f..iii!.l ..ri-aoori to II, ak*. ^Irli-t 
1:1.- r. nv-.ir.l t't ....,1.-1. i(-iil;. lui.J iiii.ttre— 
.If '..i: r,i,-, 1: 1. !i. iii.l rl.iK I:!-., ,,ril.'l.- ■'-■".'^'^ 
Jr.. tli llii' %ii,'^t niatrnaU, ciitlii-niiiw of hkH biirri'nl^ 
r.-riit.t. of .-«lj kiiiib, nnil tin- chenpiieN* of tbr ra* tt* 
li rinl iferuiltn tlieir nalo al »a^h low nit»» •• '" ^ 
tbeui a luarket. Tlia dan«ar to tbe poMW IK* I 
toatthaiMM fl( tbs aatsiiBl nir bs laMMl *" 
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dd^irrmc aMbricaN stippLSttsKT. H^. \m. 



WAVB AOTIOH nt OVIIS, 

Br Fkkoiihk-k n, Mi-rUiiiK. 

Thk iTgnimrity of artion of 0uiokeKf>(i |>ow*lt;ni h**" 
Wni miule th* qU4>^iun of the tUy in AuLfri«-»ii 
(•nlnnnci? clrcJt^ by Ibe ilfbtruirtiuii ul a rilli* durfiiif 
liftN^ ut tMU<ty Hook. Tb*:* luatff r i» uuw rtM-eivlite ti 
;h"r<iti?h ?-%!f!t«fUiict04i by an iiivebti^^iliti); bonnl, und 
,i; k imw-u- iL'f il'-rivwj from ijant eipt*n'«iitM! and Iheo- 
it.Hul iivi'sri^-uCifMi w II liebroufclic to bfur m»oii tbib 
uii«t liniMirtjUtt pbiiHc uf iiropelluiitii, fur it is luiint- 
IMIv clear tliat tlHf vhIiil' t>f hitfluT IwllUticii is iieKS- 
lirtd ttfitirvly if thn powder or i-vti^n riupU>yt*d h ac- 
fonitnQied by a i)*4rroaM> in thi> wifrtr ^tvt'ii na cuiu- 
paK^J wklh tli« one to be 9up(-r»iHlftil. Tlin fai-t* of tbo 
ptplorion are xhn« ; A new 10 infU riflo waa bcinK 
l.ritVfd by Dupont *inoitf k«K* pnviWr (iindo In nrminl- 
a III' Willi tile SshappbAiiX'Nnxliu putinta Otbvr 
nfli-^ of tlwnuuie caliber und tyi)« had l)t>«n t<itri*(^- 
liilly tpjtt'd in lb« auute iiuuiiifr. aiMi (lie puwdt r liarl 
aciiil nonnally. The |M>«r<l«r voiisMetl of nhort itialiin 
«ilb wvcD loDKiCudinal |i«rfumliuiia. (be formula lie- 
iaK Mtandard army uii« uf 75 \>vr cvut. Dltroet'llu- 
IMWmI ^ per rent. lillr<»Kly(KniL 111 the ^utl iu iiui'k- 
ItoB a rliAiv*^ f>f Ul piiundN bad txiMi Qrt-d, ttiviug a 
|Mfftiri^ of XflfOOO ihviindic Tbin ehiirjcv wiu lnerea.>H<d 
af^ PouihU to nhlniti the u^ivv pm«»ure of_3^.000 



emiKl'i, th*- IncrvaAo b«inff ralenlatnl by tiMf Surniu 
n " . - • • 



totnula, wbicli h.i 



n\ yt-aro. Vintutat AillpvM the 
ogmnkJimi I'lie br^i'b blook wn binwii ofT 

vWiivkieity Biiffldent to make It penetrate the prn- 
iMlinltbMtt direclly Id rlie n*;ir of tlie Kun tuMt t<< kill 
(to iMomfer of l«>t>. Tlie brewb tube wax knocked 
qC Ai lu t be nuitditlou uf tbe iiowder cliHiuber and 
tb*t^*t of the cull. ttotbiii>t ran l4.> known deQliitelv 
OBIII tbe n*|Bort of tbe iuvesliuiitiiiK iMvird aplieor-i. A 
fMMVMVii niM iodicatdl u iimwure of TO.Wtv |>ouiid?< 
VhiN CQmlltlolM Avmt plainly tbat ilet<^nation dtil 
Mt MM& Vbli 4gt|pl(MlTo aclinn boin^r ebariii'leriu-d 

If «MnMHi* pnmum <l«v*lop*<l ■» Mtddcniy iiuit 
liMt«f Wax nitotaoM •» mcvrijr ianotMl in tlw dr. 
VceteamonpiiaylDitit. HkI tlw cliius* of 

p»«der detnostM, tbe wbot* nlMlllbifr 

tum been siibjMUKi «o an topnMw blo«i 

•miKid MIO toa> per •giuuv IdcIi. tluit woliM Imtc torn 
ii oiir«aiu|N«Mly IkMB ihc tab* «t th* Mil |no- 
> tod It In MilMi dMd piMH om tbe imwliic 
iiniiuida. I (teoM If A booMdsme ot detonathxio/a 
i:iin|io<KlerokWia»feM •wr hCM dearilr f^lablixlml. 
It Mrvva M Ml ttftplMlftllMi df aBkllMtft or uae^lab- 
l^-iVd rniuwa. Bwi tbs po«d»r «rafk«il d)i Ibrouxti 
riiyi*lTe internal prnwur**, lb*" •ju.Mi n in rtfaae of 
Uiriiliui Htrfneo pmvidr^l bj- il . rr.u. -]■■ !. woald 
lure kIti'ii riM U> • d«OB>rroiUi j>ti.iii in [h. [tmuinnr, 
trbkb. rMwlliiK oa tb* velvcily of (-omhiKtion nt th* 
piMrd«r, vouUI hi»y«Mt<1«d It xtlll bli(lii-r bcrforr ih» 
•umaeut of tbe projeotlla had fuffli^li^dy Incroanni 
Fb«- exiNftOiflon Volume. T^io loiu; a iDoltlporforntod or 
;ubuUr irrmiu will break up Into n few, imt iiuiiiy, 
Uern. But tbe iihorl vraiii* usnl we(« far within tli« 
limit, niid loaiiy toiin uf auotl nnwdw iMvt bet-n flpfd 
liuK IWt wicbout (^ivintt the Dlishlcrt bint nf nnrli m-- 
tlan. Tiie Sriiiini wetr made hi ft »Me raiiire of »riin», 
iritli wifb? Tariatioiefof lo^uliiift and bulli>*tii'rundili<*n^ 
1ll0*pHd«-nt hna iMieii made (be Hubje^'t i^f Mevenil ar- 
(IrtK in recent niimbrn of the S<:iKXTiFIc Amkricas 

ind SaKSTTIKtO AMKKIirtX Sl PPl.KMK.VT. 

Ill thetWIlt of ihe above matter the tlitHirieaadvaiK-vd 
iiv Ulram H. BfHxIm appear alMurxL if indntHl the r#- 
of Hud-<on Mainn do not reveal tb* iHltilf* of 
:hi>^ letter) a* « rleloiis atinck upon an ewfllwit ||Qta> 
Vr. LiaMH) aputi peronal aniitioaitle*. 

The pbe«Min''nnfi that took plare in th<> wrerkpi) 
full Was unioubteiUy tbai iNHiinrnilnir in hceiieral to 
lite (bei>r«' atlviineei] by Hudhon Mnxini in liU b'tter in 
>V SiitiiS itKIc AMKBit A-. r Sfjjy i;t, 1|<1W Conill- 
ri<jiu<if l4Mdin^ and Ifcnitirni, >a lileli no data are at 
littiid at |ircM*nt, oriitinattMl a wave action lu plaee of 
ll>r imrtnal diHtribati^m uf preHMlre. Thn^ -uri: n^' f 
ll'f< jCii>4*« iDovrd forward ak>ni; the aiic thv V< 'O.^ 
»ith iffwat velocity. Ueelinit tbe bime of Ujt- iii viii:: 
lirnjuelllM, It Wftii ntlli^ti'd Iwek and iiupiugt '1 
iiiuk:miuni he«w1, which woald rutalt in « ti 
iiifcnjM>ou» colutiio, mnnlni? ur* the prv^Mir 

lljr l>nrr,il;i,' ''^Jtrvv, tiliil il I'TililiK i'-Miii( I 

rni* (v? -.(rji-Mi-jli I if ^rTti,. s 'I't;: s m-I n .|i tr^i ir IV I 
1- 1 «lHtMfiiiji I nr>-h. ir»'- inni'-i^iliv i:t^i:i I 



■ii-hl 



;p..i:i llie 

ueoiinLl 
lily the 
lid Ivnd 

.1' rar>id 



tiiiiveiuent nl ;i 
•s-llIK amait.-d Ijy Hif lin.v'i. tll-' ilv imn.i:- 1:1 -v. 

lui'iit wan irau9ilat<<J lutoan iuipiilKive blow Inanaiinl 
ili^-t-tluu iliat eiueadcd tbe aaiHUM of tbe Imeoti 
>ytein. Ill louie ftatoMe It bene » it mno Mi 

•4ler hammer. 
Wlt.-:i t.h.' Int.- r,ipt. PI(lm-v K ^^t-l l^t «ii. 

Iiy tbii Ciiii-f 11? Orlli-irii'i- uf ilif I'tiii.-; "l|;it<- 

tiike luU rtt^f>£^ ol the dewiopiueat and ui^u 
ot M-rrire povdeni. bmwn primnatie was ir 
A*iiit«iikaJ pre9*urpe wero obanrvinj every nu w 



ili-t 

<.\t:i 



la a 

ll-.l 



III th. 



la IMtuvtaR tbe varioiHi luu, 
n the Mm KMidi ! 
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b«?pmni»(1. M Vii^ilti'. om* cif tli»- fcrntiip of Kr»-ii'-l> *r\ 

Slfi»ive tMiifliit^nt wlio tiav*- |iiihli;>tu'il tn M''Mi'<ri«) 
■■ l^iiUtlri'^ t-t tv«ltp«^lft'i4 ^iiUU* uf ih»* 111' : \ t 
HtltilifH of exi)l<)*<tvi'M J4T iHir ifHiitittilnl. lui 1 'n: si I 

ii#>c(it>ik w|tti ikliiMirtiiahtl^'- foiiiKl in Kr«'-ii>'ti |>Titi>1i>-<'. 
He i^ruVt^l tilt' t*ile<ttHM'o nf i|kl« Wiix'ti uriitftL, ntui (^apt. 
Stmirt iipptltti rlii' tltt^^ry lu Anx-rlnki* |iriu'iir>> with 
tcreuc (■uri.'t.'tt*. 

It *Ul l»ft wt-ll (u »»\;iriiiiM. rhi" w..rk ..f M. VWHe. 
Tb* ftOiMirJitti^ (tui^ipie^l xf *'t*A tul**- u1«u; 4'> 
itirliifw luu^ »ud 'J'-l lii«-(iv(< In vrtfrlur iltKiiK'Ur, xUf 
elenr iiittrtor iJiujeii«lurii» IkIiik Mt'<>ut H.'i fnclit"* 
titid ''a 'H^li rft<peL*t|v«Jy. Tht* etnlv uf tliln tul^v 
wt?r»f tlirv»<lviJ ami rwt'ivfil t'xnctly siuilUir i-ritstier 
KiMStn, II145 pi^tiiiiH of wlik'li ciirnetl piuN cxtenuil !>• IIm* 
IuIm* nod pn>j<*L'(iii); ^H?r|x-iKli4-ulurLy tn il. ■Jt^itziit'iJ lu 
ntL'(ir«! ibe luutiucis *t1 Uk* ptitoiift. I^ii'liutt wju jh 
lamed hy an rlectrir fuw i-iirrird hy u ^i-rew pUiv <*i»- 
lirrioir fmai tht* %'nlv nvnr *aw iMid. IMiiiirjiMnn w:^^ 
MH*nnyl by M>nriiitE <hi^ in M^pps-r riivu*. Th" 

tiilkr* WJL« ffw>tf>ijpd In n tiurlznrilul rii^lttiJii on n i]i<*tallU- 
tnbU* In th*' t(ri(if>-t ninnii«r A Htr-mif ail^- 

|>Iao)k1 n^xr and i^rallfl t*> tlie liiU* carried Al t-urh 
end a itki'iikl e>liuiU'r uith ti bliii'kftit^l HurfiK'!'. m< 
placT^I iw t*» mvlvf tliv tnuf uf ti t* pvD tiarritil by liw- 
piHtf'U of 1h<* CO mm I KM id I ui; cru'<ticr iMMk TbiN itx\c 
wiiH mtuied by an flM'trie ntntor by inBUM of tt piill'- v 
ullUL'li«d iii)d«ny of its Uimtb. in OVdcT l» KVoid difTi'^r 
t-u<*u« iu thtf toisioii uf tlif ailf it^tlW^Mi lbs paltry nnd 
tho two oyiindi^. The m'ttlu uf tini* wnp obtftUHMl l>r 
A t4inlos fork uukiug 000 vibnttiaaiprr«r^^iiil, whH'li 
wmr aufUUiwil bjriui «lttf*tN>-fiu)«n9t. VarinuH n'titu*- 
m«nU In tlw rlMMwrt^ and tiuutnii^r nf tlvi* ii«>r«inu nf 
tUv appunitii^* itiH-nrntil a rittnn>ijv|y »-iJ*ri m jiIi- of litup. 
and tiif wh«dp uppur^tti^ <^]M'riitiyl lu Ji iiianuvr ill^^lr- 
li>ir a hiifli d»vr*-'' *>! AP'-uniry in ii* hidi-':tt init>- " 

Tliret- klml* "f (Miud^-r *k*r^t u^hI m (!■» t-)lp(•rlll|«'|tT'^ 
(A) mu«krl. ./*udpK*« >nin. <(.') Urift- nJtf. Tbe inn. II- 
(l«Mk*- t^f li>jidlnu woro van«l In Ibr*^' wnvs (ho ubur^rv 
itriuk? diHtflbuied lUitfciraUy thro4i^h<>ut ib« Ifugstti i-f 
the tabu, «aUMiCidaSim«nd. ur ^^dl*'< r«d BtmllarJy in 

enmil uurt* At MrtI «adt 
While the pre«iitir« KM* «levHo|itoff durimr nn et- 

BriiooaiL thr piston of thtt «nfepfa»r ioMTb vtimld lunn. 
rviinl in rtHlu<!luir thtt brlKht of llu« «op|i«T pbiic. 
Md tll9 pin oirtird bjr it Wimld traeBK eunre upon in« 
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l!-hli*(j a lliof wi-tsle. A*- tio' weight *-f the p4»-ton W7%i 

i|i-.f ii-ill> li:.-ii' 111 1. :-ii|-.l-ini . II I'll rl , th. ,11V 11' 
r.-i|->i..r u'HL-i ", rl,.. ,|..r,iri ii,-i-.li ul I'l.i i-ii|i;-l li u,; 
wviuM pitnk* wil'i III 1 1 iiri',,sH* o( pfes^ureh. at^d 

wuuld reieiiterany iiRiii II 1:1.. -> i vi'ewt of |>te»eurvdueli> 
the coiupree-^iuii of tliT- li- 1 ' f 1 hUrt'lnip AtiiMNkun ool- 
uiiin. art*>le*l at Iheeisd w tuiri- tiieeru»lier(fji^«' wa» M. 
Vie; Ml- nil' 1 h^- n ■ t ilHtl eorves iiitu four I'lay^es, typical 
lii-i-i..' |iiii-'r.i1ril in h'i)£. 1. Of lliene, a in tbe ejiM^ 

ill vihi 'l. Ilii I |ii r plutf wa^ eoiiipresM-^l rek'ularlv to 

11 rii.rri.iil v.l^ii-. /i it: wilicll tlHt llefoniintifMI mMi to a 
nurtiial Viiln. Iiy .tepa, 11 in which an nl>noriitiil 
i?r' .niiii ti III vv. I - proilueei) tiy Ktem, and d in which nr,t 
ii'i'i'Ttiiiil i-ri.|iinit wa* attaini'il at opeo, S. ii. ti it,- 
i.liL.ti.itivH ,!ii[» rn>in the eI|>•'rllll•'^l'^ the fnil win^i 
laoie »|iow« pluibly tlw value of umrorai <ll(.|rih<itiuu 
ot eiplixtvee lo loaf tobas. 



P«llfVi 



In tlw aliove flrluit* the Increane of vekicltle» with 
la;rwne ol charKe and varltulon of velocito- with 
t^iinl rharget were tliuae normal to HliiBle toMn 
•I' hniwn powder. TIm; ebatkKee in preet-nre were 
-uurraiKu. In iiie ftn« mvup the pre^«ure » Itb WO 
|i<iunilii ahould have been in tbe nettfhborboi id of 
^ )joiuid» III place of tbe pecorded flO.Wd fKHiuda. 
" Mn^ reuieinbi'm] that the itniciii are tx'rewed 
into tbe ninttiruom heail, an<l their aie» ate iwrallel 
^ the uici^ uf hori*. Tfeither an enaioination 
'»B bt ol powder fmn wbicb the ehiugni mte 
auraa lo»BwM«mf the tutow wwie e«tl>e let 
flWitlirlMlilBiiWA tte I ■-- " 
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I'liifxrii ilUo>t4itl>.|i. 

^"»ik«(ol M unt^ oil]. 



<xDwMla»aiksoi<i. 



t iiir rti. iti»til^liMi.. 
I -ll«t.*l ul Ofiii^inil. 



rri'vinuR cxiMMinx'fil* In mnvh nhwU* ^pnniTvttiM 
13 ro « im-h-'^ in lontrtb atul 1 tot-fthidm In dliaantfr) 
Ima dbvlo#«<l no dIffvfmMi In iiwww ri ^ with vm^ltum 
dlswltlant si mviliMlviEB wvlnir 
qiuoknaiii Tli* ttvu In IIm kuff 



.|-r|.■r^ ..' M.i.llt 

l'r.vi,-.l-r llr^.lli-■ 
liltlt-' or tit. 



>ii'>ihrr rlittr of HlTitirM. a* IimI) 
r?» to a <'t-rtain low hunt of 
iM r. u-ii *ilh thr kIdWiM'Ks of th«- 
1 1 i I ■ in I It V ; : r tni; *>f the chnrKi- inuilo 
bibn>,*trf in pr«-««Lin-». Above thjutt* limits 
tlft*' r*i|lr*4rtinff (if lliir charb'i* at onr- riid, <vr of rrjunl 
piirtK lit bnih trtidn, rninu'll dt lonaiitluii of rht- cu|ivT 
plu»;ni niui-lt incxi-*»-n of thjii icivi-^t* by tht* rjf mii- 
foriii dit^trtburiuii nr the Hiinn* ilt'iinity of liui<lnik* TImh 
<ii-ciirri-il with |h»wd< i« .-1 nnd II It wtMiIil tiurc tnki ii 
pUit-i> witJi C if tbt*^ <*ir*'nt:ili <it ihtMipimnttiiN Imd \» t- 
inttti*^! a tii^hi r drioity nf iMiidinv: tirfrrrlni: tt> thf 
nh»i.-»nrt* ciirrt'ti, all i>;uH'it of unifitrm «b«>|N«kji|iiii n^ro 
[iu-biil»>«l in typ»* I*. Kbowlnjf rliut th*- pn-^enre wim df- 
VfUa^iI rffccitlarly. IMnw ihe dfn^lty uf loading; limit 
iitnitiifurui iMiMliliun» iriti'*' curvet* of type ^, in «hk*h 
tht* pr«'N>tir»* riih' to a normal vitlur by'9iit*n-9BfV4*»t(>|)H. 
AV^^vci tfnit limit nniinifonn (livlribution pruduL'rd 
(.•t iii'^mlly rnrvi'it <d tvjj^i i*. »Unv|n|r ii dt-vrlopiiirnl *if 
nbnnniial |^>r'>>i«iirt- hy m vt>rid «>l(']w, nnd nrcasinnally 
of type/; rpprk-Kfrnlintr itbiHtrmnl pr«-i»im* in oivn Mtrp. 
A Mdtlv of H iHrm* inmitit'r of »-xit*'riiii«'iit* of thin na- 
tnrt- It'll M. Vb'ill" folii.M-..ri.-lii..ion tti«t " for douiit^m 
nf Itiadini; nlHAf ihtf lltnltlriie vataea th** «m«b«r*||«ff« 
tTtiMHT' fufTtT »'ii>-»ive ilHimftatlmtR, whirh dcNkPflk- 
htrtH*f IIm' ex^^I^.■I^^^• of tvhI Piti-'^*'ivf* j^rv^iirt>^. tlup to 
i*<»iid('ni4:trlt>n» rti«(illiiii; fruio tbe nrrvf^l f fie t^idM of 
llir rbatnbiTor Hm» (ru-«iu» iinie*" hi rapid juuI|«hi, 

M. Vu'illc wfui fiirtlur intolbf miiurr of Ibli WftfV 
nclinn, aud «xpf^ri«ifnt<*tl with (lif t-pnHlfWllA 
|M'in)<Nl fr«>#)y, nrul « Itlt i'raplii^r jfat'f* uliopof" * 
wr-rt- lr.<ohithVV (o n*>|H^TMl to thv iiinnM-iitnry pr 
diU' U^ condi'iifiitlnn at tUt> fiitl of tin- luhr of Ihr 
irii: tinMHiiiii t'olumn A mr<*fn) ivvli-ir of ihr niatlVf 
It'll htm to funnula'f tilt' nplultin tbJil «nv4- nrtlon wrji 
|HM-A|)t|# In lAlgtf r>n»^ wiivn certain inridiiiiinn i-oin- 
•-••l< i). Tb^ loliuipoi-'- of nhniilforiii i|j»-Trlbntion of ihf 

|-Ii;t>^'.' ilniM l.-il l-M xf InlMiinL' d>'|.»^l idlnS 

ii^Niti (Im- (pib*km-K« of rht' p..ui|> i biib ii.-4'ii nuiiofNl 
TIk' nitivi'-rtiid practk'f In ordminr*- nmitp-r*' l« lo inn- 

i>lov bfifb deowHItiii tondinfc. Uimrh nbove thfH* 
imitK. Tfafr fnllu«lkee Af leUKth of puvder cKiindH'f 
Inii* lieen InctieatCMl by lh« ilUf«n-nof iti ri-t-iilU ubtabit-d 
in ^hMl-t iind lonir 4*pcnamtML Thfo rfffm to IbenliMi- 
lutc^ li'nirih, and nol to pvhitive lc-nir«h in cunipiiri.-oti 
with tht^ dinnicti'r. Tht fmnitrnt rtiMom of ifmiliii.:.' 
th« chMB* i» by nmiw of n jirinHT plart-il in tiiv brecvh 
llMc* iniQ*l* Mplocion, ftiMine on thi- priinintr rlfeHiHr, 
wmlll t»nd tOfMt Qp fOBM* mtklinn in nn axial dirprtlnn 
«]id«oatrilHit« to pfMimrt* bmuliirlt}'. Thi» i* bom* 
out by MNue llHup uwd^* In Iwl «t Siuidy Book im two 
t-H Aera iniw «laiilar hi all ncHUMOti aiMiiC that ona hail 
A ndlMrvcnt for IjnittkNi Attha «bwm mMH th« 
otharhadBiiBililfivBl; LoadlM aoBdWwia tha 
aaina^and ttlMik noiild«d povdar wmI tn th«w6phi|M^ 
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It tilwv that axjil i>;iU)iou isave rimm 
r^- irreifuktf plia i u w tlwu dkl nuHMtl 
i by fottber twte vHb " ' 



wHMjr to tbeir 



It wouli) AppiMkr that war** nrrinn mnv *1i-d fin f^Tii'-- 
nntton in tbvtM* otMHlitioit.^ I..''i,:ili •.: -.'IhiuIst, i;i::it 
di?niilly of IvAdii>4C, rnd l^nirmn, iJdi: ai i:- > f |i<i»- 
i]<( r 11 ! iinniiifnriM dMrlbiitloii Th> tir^i il r» . . f 
th.'- :.fi. i-il every ftrin»f <»f the larK<> rlfi ^ i f n . <:;> ', 
■ I 1 i I Ml I > |Hit»tlb|y be th«t iht* tynt*Mu of tc3iHv*iKii pn>- 
• iiii 'i; -i|tk>iuo l*iiNiiv8 on lb*- v**nci.' uf ^ulut' di'- 
j r. ,■ ( \> nrlion that olhfr cAutteti om> chattire, «r- 
oortliuK So tli(»r uatuiv, iulo lueru irr«teulanlii>» ur 
lanctf tuid ilaBRCKMis Jouipa Itt Ilia pfnaura at fttaa 
brvecb uf tbe pttft and vvtabdlnf BMua aa lev tola Oa 

cti«inb«T, 

(. Sri:iirt ;i ir.i.I i'iiil ribnonual pn*B>iirr* oc- 
fiirr.ii wit 1 1 Lr- r-i M |« .■,*i.it r iu I he- ti*»tii at Siuidy H<iok 

UMi.iliv ■,iii!i Ti'liii''.-il v'li.ir^''.-' Fti!9 -f'h'irgra wftrvt 

il :i.. . V, :i..i Ibr Kti«M:i -. 1 IMc <■ I: luii 1 1.- r . bnt cmalUr 
**li,iT^;i -. -(v.Tr ^■>■:M-yIllly rr--.li im [.'i.-fl: and ||0( lo 

liiiuii.-'.T, f.-iiniili:i ■ I.iml.y ;-ni'-1i!rr r^ivomblo r-l>ndl- 

r 'h-i \'..iv.' .1.1 1,111 Tjiii 'iiitc r>'miiAt»OI»o Wfre put 

h.ri, fi.r-i- f I .-Il it S-n ilv )ii-ik. ■ ! ■■^ . lTiwI To WL'urv unl- 
li-nn ili-irit.iji i.n ;iriil r>^umr»iy of bdlitninn'iofi of 
II'.- .-liuriM.. TI:.' i-|.:-' of Ofdnatir^' 'jf Th-- rnili-d 
8l;il"- \rin\ :i- iiM.- rvpoft u year ai il ;i lu>:i \.^[^■r: 
"Tlit? *tt;ciirn-lii <- ■if --.^'Vf vtnvf i:ri\ fr'-U'i- hi. 1 \- 

MIH'rieiHretl ill I 111- :<T ^t.-r^- - <<( -m r ('--■r i i if i ro wn 
piJ«dt*r. Illlit t-cfii |ir:ii tifii^ly i-1-.r-i'KiJi'*. 

i^mokflnx |H»wu4-r% ari* at cin- ilt-itiU'ttri}a4ftY mm- 
piim) with brown nri>iy;i'K\ .\iiy urciilrntnl vjtrtn- 
Uonf> in rMiMlitiniiH that t^iw ri^> r.-..- nn ntmormal pr«Th* 
Knm }unip will rarry it funb^^r wi(ti |tmnkel«*ii than 
with brown pontler. for th« rato of 4'ioiM»M>n of leaNI 
inr-ri'iu-'pii njor** ntpldlv w((h (b« prt-wiir** lii t^iv foraicr 
(halt In th« Utttr The relndon iu quetitluii Id 

r » i'' 

ill whirli r in th*r vtdm-ity of roinbiuttion of tlut imw- 
drr ut any prfMum I\ and jr an cxi«oofntiul oonf>tant 
d<'iH>ndlntr upon thr iKiadiTUMul M Vm-iI|« hafl itl\ rti 
tbi'H* cxnnrinipntAl vidur* f*ir j; Flrowik priMtrndv 
ixtw.lf^r, 1>-4*K bliK^k iH^wdor, »*niokoWb0 powdrr 

of 00 Iter ofiit- iiillltiiry iruncutTon and QO |H'r oifht. 
nitroietycerln, i^'50; »niokckM powder of 60 ptr tvnt. 
fixbiblf uftr'jerlluloae and W per aeiiU ultruirl>L'erln, 
0'60; and nmukch-)^ pniMltf aUtlfdy uf mililiiry iruu- 
CM'iluu. O 0«. Furthrrinoia. In a fpra tlw ncttmiiiia 
nniltiplying atWe Boiiia wlatioB cantM an IrrvKu* 
lar jump i» th« p W Mwr c : tbii InmoM* niakiw tha 
pnvdiir burn f4iat«r and da1lv«'r n hir^f*" amount tpt 
iraiu Tbln addlriofMmnmiM*nt of prv^>Mrw Im-rfaaes 
»tin fnrtlH>r the rata of ainlaidofi. and ho < arb react >• ou 
thr orhi'r tititit th»> movement of the i>ruje*rt il>' or the 
fli>><rriM'Cloii of the ifuh relkvev IIk* pn K-ture. TJii^ Vlll 
llidk'ati- f be L-^Uiplekity of (he MmokekM pondi-r4|IMa> 
tloo. Tbat artlole we unat bave^ It iuTolva* the 
diawbaek Jnit HAtad. On iha mbar b«hd« 
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lurr. Tltt'ii. fixain. in wnrnkelew fiuirdrm Ihf Intro 
(tucthMi *»r iitin^jrlv.MTiii 111 <|iiaiittty kuv* im»* « tth a 
liinvr mtf iif eiuittriitii f-tpuiirnt. lUdiiufurluriMl umrt* 
ru|iiillv anil clirttplv* ittiil liaviii«r fur liii,;hfr iMiMiHtii' 
prulMTtir? (Imri n trunrtMtuii puwtlfr. Bui Miir«»- 
Iflyi'frin uicuiiii n liUrh uf <*niaivi- ui'Ih'H nl lensl. 

wliiU> ULiny roiitt'ijil that it ifitnKluc«*i a duntct-ruiia 
iurcliAnic:il vlahiliiy iiilu itowilcn anil Krtirrally lay 
any trtiiiMi* with a nitn-^etyrrriii iHiwikirtn lU prrafmic. 
It U iii«lft>«t a pufxUnit iiititttrr 

To wverl r<> tlu' .torUti'iit at HaiiOv Hw>k. It wouM 
nerui rfttiM 111 libit* tliat. If tlie iiintr j«tk»-t» of Hie I'liaiii- 
ber »huw tut *>f u K^M*i*ml ilitiiift-riJUM ^trtMs, wave 

actiiiti iiitiy be »afi-lv cNHmitk'ntl a» tliu vuUM*. I'uuplfd 
IMMMlhlv with Hiiiii' wt'aknr»-i in Ihr tiri't-rli ttyait'iii tif 
IhiK pitrtiriilur rifl4*. If tlit* fhauibcr rxhiltilH (iluiuly 
that an (•Yri>««iir<> pri'^^nri* rxiNtt-vl ihntuirhoul U, wnvtt 
n«'tf<»n iniiot *till Uuvi* a proixiiii<Tnl (-iiiiai(J«*ratH«ii, bat 
the phy»it*al rniiilltHm of thiii l<»t of ptmrdrr t-ntrni Intn 
lliei-Awo. Multf|»'rf«>ritt4>il pi'mtt-r ran (mi tMwIly nuuU* 
JoM aM Wfll aH any ntlifr fN(Wil<>r. 1 'nmmt'rria) iin>tIiih1b 
uiMV *<iiiiHiui*'*> tiivL-r>:e fni»» iC-mmJ pnH'»|i>'. In I^tli? 
Lhr L'lilt**! Stales navy ft*JiTt»-<I ^^.ri.TiNl poumlti of 
bruwii iMtwfler in L'v'diiur flW'.Hl7 iM^untls ofHiitinfarlnry 
puwdrr B.kJIy warpetl anil crackixl iuulli[ii^Hcirate<l 
pDwijrr wuuld nnl ritli»iind to tht» i-rfdil nf t\w >yYtitiii 
timtittfb th** n>Nul(*> »i><*iir(*«l in flnnica. Shipiiinnt* of 
cnrdltM Iinvi> l>i'i>n ivjt-i-titl on tltitw irrrinnild. 

I^t iiA *-iftiidiii> iiiultiiM>ff.imt*>il |HiwiW tm rt-t^anls 
uiilfoniiity anil iviinilaHtv. a> cb*^* lH>ar u|kiii (b« 
aiarttn^r of wave tu'iloh. TtH» le^iieral funiiula may l*« 
vnrirtl to pruiltu-f puwd4>n> riinnlniT frniri a purv irun- 
cntlitn to a 00 {mt dmiL nitrotflyrrriii lMi<<iK In addi- 
liuu to th«* iuL'urpunitiuii iti the uvual mixing; nia<'biiM*. 
thv in|icnHli(*ntfl are fiirthrr tiilsi*il and kiiciulMl 
thontiiicblv tH\ mils. Prom tin* pri*M ttio |M>w>U*r in 
8ti<>*i In roalx baring pxartly the rmtai Hfclinn iiii|H)>*^ 
by llif r<^itnic diA. tiiMHl prai*Ur«* tn niAiuifju*riirtiiK 
In^imti that ttte HhrbiUaici' In ilrWikic i« aiiiaII and r»'icii- 
lar. t1it« sbHnkhiri.' oivtirrlnif airh itll |M)wdior>. inadi' 
with Milvi'titH. It in li'HM In inidtI|M'rfriratir*«l powdi-r 
than tn Mtlicr pitwdi^r". aikd Is dlHtrtl<nti>i| thriMiirb at 
h*atit thrvi' burtdni: Ihirknif *^ Mi i^aec of t-tu* nite thick- 
ii4*w«nr Mulid KmiiuL Tht* fliMil dliDeiii'iuiin of irraiDN 
an* mmplrtfly in (h«i rnitlntl of (he lUKUufaetun^^, and 
arr trdni»rlr nil worklntr d«talit( rontribuie to a uiaxi' 
luuiu uniforiiiiiy nf {Mwdi'r. Mattcn vtlM favur it tii 
ih<t irun. Thr (^mviiur-trtr dt*n«itv of tlHt grikin in 
tcriiatt'f than with any otbur ftliafkr ; that ia. a ffivi^n 
wi>iict>t of tuidtt|wrforati'd powdpr of iuiy fomiula. with 
u irlv<)n lifa»( dItiH'rifloii. will rx^-iipy iiiori> volninpi Chan 
thv >'iuii4* welirhl inad<* no into any mjU.1 icmin «lttuh<* 
Haul*' listHt diiiit*ii8lui>. Titd^'r th^MM* coiiiIIiUmik luiirv 
luuUipvrrorutcil i»owdvr ran f** a icivru pn?^- 

Bun? than U tKucHdr- with the oIIkt iJiiinJrr>. Thi* 
natural ratult io that iht* 4-haiu1x*r u luurv fullv fillril 
by the irttanft-. and thi* dantei*r of ununifnrai dttlribu- 
tinn thnuih'b ariruliMit obviatixj to tliat ilrtinv. Aqvk- 
■mtini pntnt ro n^cular pn>w-un>ii it n'lrularity of in- 
tlniiini**N>ii of thiT iiowdiT by tho nrimiikif ohant^. Fur 
tbift <-«MHlitlon tli0 ninltl|H*rforattnl (train In Idi'itl, iilnr« 
ihi* iwrforAtlon^ fif th«> irrain and iImi air ^paiv*! \m- 
twtn-ii 'ht ,.'i;>i[ 1-^ i.ii.J , ,iJti..r«l an nasy \t*Ux fitt the 
licnltlnir KaBp« m p«vHirrMtf- ami ffrnrf »uuiiltniM-MtB 
(NMuhuftUtii tlit-outeboiit (h>* fnhr>> ^-hiiruf LHiiiiiNtl 
and irubiiMil icraina arr »adly larkluic In 1td»> r>;-|MH?l, 
and tbiMr nnnif n'cuntA tt'Htify to It Thi' unM?hutiieal 
Inlf^rliy Mild tttruL'tnrt* uf the urnUi r«*tta hen*, an in 
•illMr piiwdcr*. with (he iwrj^mal «Mpuitfuu o^ the fa<<- 
lory. The comiHiny that developird thi> powder in 
<|urati4Mi ummI the iiiuMt tryintr furmula, and y«*t nvrry 
Int delii'rred nave a •arinlactiirv acroiint in fidni*, 
ruunintf (rnui t-lic 6 |Hiu»drr mpiil tlrn iicuri to tb(> 13- 
Inrb nnr. viririnir iMMtnnrnt by lU rcmarkiibic uni- 
formity and r.viduritv of ai-tion. An«»thf r woni hi rc>- 
ffani to tln> Htraiii Xfatlintx*'d tb4M>ry of inteninl fX 
pUmlon of lh«* «rri«iiiff. Witi' it irur notbiiu: but mdid 
fodi* Hrc> iH>rnil9^ibie. Wt ludiiHly oliJt-{*r<Ml to brown 
pi>wd*T with ltd tvntral Ivdr. or to whort tubular 
tfnH>ki*It^ti powili-r. Tlw tibort »{rain<* alTon.1 riist 
tupF fur (lie tica«t« of inttTual rombuvliun in Iht-ir itiilial 
dimeiitiotii, aih) (rombiiKtlon iiM>n*aiir» tbi- arva of ttio 
|»a«»ai,'o u> lUc vqitarci of (li(> linear ridar>;fnH<nt, while 
th<> hunting; iiurf«r<t i% iriv^wInK <mly in dirert rutin. 
Th*' liint ti^ntiinirtiy of tlut <>rriiikPo:uiKrM of ih«' theory 
in irivi'n by t.oin« Kmins In the |ii>«M*j>>-ion of Or. R. V. 

&;bhppt|AIIH. 

Affer u ItriPK In (be 3 TInrh field irun of a i*ouiewhal 
slow iuiilti|>«>rf<»r»t<<<l (Ktwder. the pr»— -urv Mtic ao.titu) 
pound*. i^rubiN were foimd in flie -and in front of the 
fTMU luinivd out iM-rfeetly. hu that the circular perfora- 
tiouM were iilimmt taiiKViit. Tliu i^b <|ulte fraKile. they 
w«*iv |*erf(H'lly Inract. An4»lher •«aniple Iw an extra 
■i-iw powder flreti in un 8 itH'h rifle at l^.iMX) ikmiiuU 
pfe)i>ure. It i« burnefl up nboiit half and In flrvt-elaMii 
niudition. Alfnil^ aft^ r a ftrinif in an N jiieh riflt< at 
3a.(jnu |M>und* prr^kiirv-, I pirk*-d up manv of the eurvi- 
Hneiir rod« f'>rnied by the bnnilnu <»«( of |M>wder with 
e(ri»uUr iierforallunfi' Their hettihts were all niilforui, 
and «Hpial lu tin* orii;ii»ul htdtctttn te>» twice t1i« buniinir 
thlekiieM^ ji« wa*t (o be ex|M>e(e<l frcnn the onubu^tiou 
at ^H-th eu'itti. I recret that t beal>SK-iK*e of Dr. SeliOpp 
hauii dnew no! allow pbotoKrapliM of the trrafiis men' 
tiimml. but the i^ciRNTlFir AMKRH iN Ahmv Si imm.k 
UR>T rnntnmN one of tli« grains |>artly bunted at 
A.UUl) |M>und» pmMun*. 

6tr*(chlngdowaa(Mx>w theStateof l<»wa. fMsminencitiK 
at the Mtniie-H>tti line, ti*^ a belt of eountim which in 
the future may Im* rii;htly namiHl the Kj;vpt c»f Iowa, 
Mvn The U'loiifurd <lowai lli-irii>(cr. The' territory in- 
rludfsl ill IhiN ttelt in fn>m tlx) to I-Vl lutlen In wnlth. 
and eiiibnu*«-« what were known aa the *<louifl) lainU of 
t\t4> Htai«> in an mr\y day— a reictoii prnllUe In (all blti« 
Joint gtru*, frntf iMtnils Miialt lak»*< and po-f.«**}>>iiit( a 
btiM'k i;i**n^><' ^*>l **f utJttur)ia'^e\l fertility and dum- 
biliiy. In the pioneer dayM tiH'U Rtarvett utit in th« 
rflr<irt tit here Rfxtw a crop, the eieeM of jiiuiitnrr- tu 
(lu- Mid defeatini; Ihr-ir l>e«t efTorbt. Dib^bin^. tilUnc. 
and cultivation have ehani;ed thiii condition, and t<»- 
day the worUI drM<K iH>t {Kwraui ■ more iinMliictire and 
fertik n-«;lnn While tntt >lo|i«a lUid hilU of the valley 
land U>rdertne fMir frr^Ai riveni nlmuly »>liow inarkeil 
evtd'^nei'* of exhitiiMTloii, titih K4r>pt'nf the e*»ntral 
Idaek latid- ix nomine to \ia own. and It* luar^'tf-lmi* 
pru«luetiveoe^ I- Jii->r l>ei;liinttitr 1*^ iipprvelAti^l. 
.K% tM-tween the while fnriu ou (Ih* hiU« alel the black 
funn tn the territory nrf«rrtnl to. there tsau iiatuea»*uta- 
blv dilTorcn«e. 
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r*Mr«i^i*r 4nil if uf m a<-ir«iimT turn 
t-4 iiiMi4i-««ilit fall I" lliKl k*. II* 
rni>4>'f *aluwWwMil>«tn>ll»li.' lUn-rrU 
Aft- 

T*» N>>«k lM>«r* tho aiMip a 
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niMlfw. anil m* «iitir<> tnwcti«i tfoin 
Dt»iht>n-4ii'« tfiTf IW «>>rb a valM HI 
lilt tMloii •rii-r» « ll- ••if rif lit*r •••rt tin 
riwUMnia^ l-fctMc* tif ahKli I ■in awarv ' 
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Mt*> aM vnrk^n tr all part* turn 
•••rU. llirlnl»rMat»4i tftv*<t itHntf 
nl lha blaliaat «alur. artwiswd and 
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—1 aruvfiraj. K«v Turk 

u. abTMi — 



MHAMCii t>rricKa.-«u. 4 




F4rAMEI 




Salaailfla Aowrlean. KtabUikad IMA. ( 
Seitotito Amerieiui Sopplramt Vat. XLVtt. Ha. IBSS- ) 



NEW YORK. JIIXB 8. 1899. {igg^ir;g,°.^ri:gp'!i^.'gr>.» 



THE LATKST AND LAROEST 
KNtiLtSH l£X.t'KtiSS LOCO- 
MOTIVE. 

Ik the <txtn^ini>lr nowitrfal «t- 
pra* lo<Hiiiiritlv-«i of whitrli w« pr*- 
Milt llliifttrattnnH, tli^ Koirluh 
nM>r)t Itftvt* uiAil*- A rii«|it*nl «lf |i«r1iirv 
friMU lli«'ir iiHUal |iriM'tli><. pnrlicii- 
tarly in tli«* i*VL*<i*plHHiiit >«i/t^ uf 
iMiiler itii<l tilt* t^'tit height nC wliicti 
it i» rarrifU abitvi^tlii^ raih. Jjookeil 
nl wttli AiiKTlcau i^yrs. Eiii;liiiti 
l«MX>ii>otlvr4 liavi* iip|M*arcH] in liis 
UrkliiK in tht^ iiiiportatit «*)i>iiii*nt 
of iMitU'r (MfciMi'ie V. Oim can to- 
dny. in4ti*«»tl, AimI upnn diffimmt 

BukUhH nhA>l^ It Ml It not I VM Willi 

cylMMlt*r»i of IHiiii'li (li;iitkHtt*r by 
Itkcb Htri»k(*. wli<iM5 l>t»ileni tlo not 
|xMMw iiiiifv (hull l.ihto tii|iiiire t****t 
uf limtiiij; snrfiiL't*: und (he crli*- 
brat«M !•ins^I^^ wti«M?li*r» of Mr. Hiir- 
tins (Ireiit Northrm Kiiil* 

rood, wliuna rylirulcnt mrc inelit<ii 
diaiuotcr hy 'AH inohra utroki*. m 
oritfiiMlly Hiiilt. dtil not IjonAt of 
lisnria ihiin 1,1i)i> tM|tiArv fM>t uf hent- 
inu wurfaiev, ()f lAti> yf<«rM thi* dt^ 
iiiiind for more (Kiw.Tful t«ni;lrieaw 
ari»iutf frotu iIk? «viM--iiii'ri*a'«inif 
weichl of Ihi* ri»lli(iu' otiM^k. hiL« l«J 
A fi?w of tliv lotf'ttnutive Nupt'rm- 
trndrrit'* to providt* th*'ir iMi^fitii^ 
with tioihTu of mora litwnd dhu(!>ii- 
nil 111)1, luiit M>tn*^ frvr hAV«* hi^i^i cim- 
NlnirtMl witti n hfuitiiijf «nrfn<;M of 
fri>«ii l.diKj to i.ri(N»Mptar>* f»^r Sin'h 
ca«* art* ouitiiKjratiivly fvw, ho«- 
ifvi*r. Htid we bellfVi* It iii a fu<.'t (u- 
day IhMt ulMxtt 1.154^ •jipnirt* ft^H 
rvprr««uta the avprof^ healing' lur- 
fnoe of ail Kiit^i^h fu;ritif. In thii* 
etiuiktry loro^u<jtii*e« of similar oyliii- 
d»»r capoi'ity wonM hnvc! frvtm l.-VW 
U* t.lNM M|tiAr« fuet of hiwtinK iiur- 

Tfi<* cntii^t* of the oinAll *Ijcp of 
Ru^rlUh builffM i>tto b*' found partly 
ito dutibt ill Uiv fart ttiat tht^ ftn'l 
l>ur»tHl un the En^hsli roatl* it 
»ii|ii>rior to iKirt. white there i% no 
i|oiil>( that iiiorr attention has bt*eii 
palil to the qutHctiiin of t*i*otiomutni; 
Ifi Ihe iIh** of eitid, pr»*nituia« lM>iik({ 
KPikrrally tHit<l to tlM< llremen n|><m 
the atuuuiit «aved oiicnfn et^rtAtn 
itJkted Mipfily. Th» ouiupnrfttlve 




INTERIOR OP CAB. 



U){fatrw*f« of t\w iralnm lu alrvndT 
loeiitlofml, han alK> lienii a cuitrof* 
ling tnetw. tlieHrr\-ipe iniiHiNftl upon 
an Eii|;li»h rnuine Im^uik by no 
mean* »rt heavy an in couiuion in 
(hill rountn'. ']Vrha|M tht* chief 
cau*#> whkcn hiu kept down Ihe 
of tlu* boiler* in tlip «tnietural 
on<> whieh Ari*M» out of the fact 
tliat the lartre drtvitiir whf>elH whirh 
are cubkimmi praclirv hi Khtflaod 
Huiit (he tlianH'ler uf the lH>ller to 
lbrc]ear in«ide»pitre lietween Ihein ; 
anlewi, indeed, the boiU-r should b« 
plnretl alKtve Ihe wherlii, which 
lAiitild, of rntinte, ui>o«-«i(ita1e an ru- 
ffiiMt wilh an nnnknaUy hiiih crnt«r 

(fravjiy, When we'conftUU^r tliat 
in the eiirly hnttle of the icage* in 
Kikiflaittl it wii- a far^krlte ar^uni^nt 
of the hrojid irace partbaim ihat «d> 
irineii runntii|;on the 4 foot H^ Inch 
t;it)ce wonlU ^how a ilajiKeruus lack 
of »1ahility. r»|M4?iaI]y in rnnniiiK 
iiroiin<l eurve#, we ran unilenitaiid 
that the e<iii«*rTatire tcndeneim of 
tliH Knffhfch votih) nmko th^-m hnai- 
late bffore raUiiii; their bollerN in 
oMer lo Aihiilt uf a itiaiiii-ter yurh 
ftM would i:aiii>** the tiuiler lo nverlap 
lhedriviii(r«hrfL-.wtiirh freipieitlly 
men* between 1 and >* fet-t dianiet^r. 

It wii» reiit*rvMl for an Aiiietieau 
nui»4er iui>chnnie. Mr. William Hii- 
eluinan. »f ttie New York tViitTal 
and llnd^nn River Railroad, to 
ehow that thin lj<dd ex]»e(lient e<iutd 
l>e undertak»-ii without anyiioftitive 
risk, and, indeed, that IId reitultinK 
efT«H'l, both In Ihe niunioit nf ih¥ 
MiCine and a|Mm the wear ainl tear 
of tXiv traek, wmild be hiirhly bi'n**- 
(Ictul. Till hn>l expre^9l•uK(lie with 
lar^e driviiiK wberls t(» carry tlHf 
ci^ntcr cif the lx>iler well alxive tlie 
top* of the u'lu'el no* the eeleliiulcd 
No. IWit, which made ir* npitrnrance 
III tike y^-ar of (h** <'hii'atC<' Ki]m> 
Mlioit. and dlil »r> Hr"! work in 
haulintr the Kninire t^iatc Kipr<>w 
betwrrn New York and AU>any. 
The lar)?e dianicler of the bufler, 
whuiw center, by the way. wa^ ikO 
h*» lluin M frrt ^\^ inchen above 
the rail*. eniihle<l the de«i|;ii«r to 
^et iwarty 2,t)U0 Miiuirr f«*et of hcaA- 
tiiff surface. 

Tb« flnt of tb« Knullfth roadi to 
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iTtnstriirtinn wx*i th** r(it<'- 

! u liifli .-.'uu r .. t _'ravi'v. 



It- 



T .-I 



'I't.. 



'A 1' ii L".*-'i r.-.-'ilt'^. 

<il'Vl_'iujilLH'liL in '.\\r' 

•abject ttl €nir \\rt\ 
by Mr. Akpiimlt. 
iiHM'C ih«' lnrf«M>- 

<1. -!..!.. .-.1.1 "iMf 

( I 'it llu- I 
i^^>^^.hW Mil .1 

iTrti.^' ih f>ot t») ^(ti\ rii-;in- -M lit 
irv. Thf ^-^nt^T -»r Xhi- i... U-r is 
tin- .if llif mil-, 1- I 

FIitI Uf.iill '-II v.Ki-'i>, I'- 111 II Ii.' 

four i[tU'ii Uriviiiii vilu- 



i -t :i 



I.. 



-li. 



run 

It -(i-i-;.-, :-.tu'HyN 
rii-.v-.r. httikiiijc 
■lii.-h funii- Ihf 

:i!ll-t."ll ■■Ilk':ll.-!T to 
tratll;' tin- Ljin 

h I. v..f... t.. --.kv 
f.ill Imi.r ■ I ll' 
*.|, n :t. i.- eIi. i.Kuhiiu- 
.1- II i> in tin* c»uiti 

1 1 1,.' sii,-;.i<wt:«i-k !>♦ i:i 

il, 'i'liT- •'iit,'iri'- I- •■:ir- 
f il {••:\r V. !if.-| I ri|-'k. 
iiiitl a piiir of tmilr-nt. 



.-i:irili.- 



Tltf i)rivii»(c Hhp.-'.k nr*- ti.illi |il.^.'<f4l tit front of tht' lirtv 
Imx. ii)i'>r<>it«l iti hr'liiiT oil.- Ill friJiit .in^ lt«>hiii<l, 

in eti'-t<nii«ry In K»iirli*«li pnirTi.-.'. 'rii>'< arriiiiKVUi^-nt 
alioWp H Vt-ry tuMrh Junnvr Iln-Unx to Ik- u-tnl, tlin ont- 
nh\v li'iijjtli i«*iiiir ^ f^'t I iiH'ti, (b>-» otiiHj.b' uhUh 4 ffct 
1 iueh, and tlh* d«*[vt}i fmni ttx' ('t-iit<T lirir of Uii' boiler 
to tlw bottom of i1h> foiiiiilritinn riiii Immd^ 'i ffi-t uitil '^i 
ofimineh. Tin* totnl hf^.ttirnj *iirfii<*c ..f tin- ftrobtn n 

ItoiU'i imrn^l u IT ft>*'t l', iiiolii^' in U-niHb, Mid iU 
rt«uHll>^c oiit>ih)>' (tiAinvtfr i» 4 fiHt 10 InrtMM. The flr»- 
box. foHowiii}.' tlix u-.(ul Kr.^lMk itrartfce, Uof oof>iker, 
TIm lubt^ are of •.t»-<-| ; t)if y an* VV» Ltt hQluber. with a 
ImilKtb bf-iwrM.ni tnbo ytilfn of ITi f««t and Ml extenml 
dlaiarti'r o( "3 iii<!tm ; ihi.' t<tiiil Iwiil lojr iiurface is ^.Wt^ S 
•quarr fi'i-t ami tint ^Ktilvr prr».-*ur<.* in n't |>:>iiiiiU fxr 
M|iiari> inch. A i>x-i>uhjir ^ 'iturt- i>f thi> ctinstrrirtiori t!i 
tliAl Ihv liack pliUi' of till) Hat top firi*l>nx t*. fliuii^sl on 
tlw ontsld* inat^^t of tb« (iikKU*. nml tlt.« rtt.-iul.H| 
•woltabox Is ptamMl vichin Iho »h«ll intiiAiul of pr..j.'.^t- 
imr fonvAfd of th«> MiinkA««ju*k. Thtxtrlvlne wUi'>-U:«rp 
7 hnK S tottliv* In iliAtiiw^r. thi* triiok wht^U 3 r*'i*t »n<l 
*k of an loeh. Am) iim tmiliiiK wb«^ls 3 f«*i5i nti.l 
liirhM dlaiueter. Theey)itidi^r< fin* it) inchfti in <liAni>' 
Im- by M IimIicm »truke : tbey urv pliwv.] nisLilc ihr plitit* 
f nunc*, with their MtNLin cli»t k utiu%-u Ihuui. TJur rn 

SriM alono mislu n toiui, ami tb«t rninim and t4(ndi*r 
00 tana. Tha cab U ol tli* usaal Rncllah dwign, a» 
largad amMwhat to nimi Iba InorenMHl dlaamwoa of 
tha bolhr ; and ll wHl b« iratloeil In our vlaw oT the In 
tarlor «( cm oab Chait tlw Mttine drlv«<r. w bo to oallail. 
.topronrModwItlitlwuibaiia-of loxaty of a seat. Be- 
luaCli fha aaat aaa ba taM iha awb «r Cha 



iair arlfaidan. and Jait abava II, la Ifaa Htfhi of tha vbi 
daw, M Iba ifafDitIa tavar, wUla a ih^av Uttr will be 
aian on tho Ofqiadla idda of the anginc. The cni^iic 
baa tl»» charaetorhtta vavarlty of oaUina and ahM^nr^ 
af vWlila nmninff Mfta whJeh cbaimctarisM th« Kdk 
liab toavmoUvM. It haa onJr iwaeotly bean irot lo «er- 
viaa, anil Ha work v||J ba wacobMl wllb aooiMcrabto 



ONIVISIISm OF i'i:\\>u.\XHlA LBOTCBK 
col;k.>k- III. 

StVUUt LtlTB AT TRK <:loHR OF TH UtllDUB 



If 



■ iV in ii|t' iti t Jcr:!. 

CSLhiJll ^''>lklltl>lit all I'-U*: 

run witb piipiU , lh<r Jii.-h 
thi' KfiMit I'ui.'* (in* thr I 
ntnvU'iitx Ttu* (N ih*^! ri ll 
. t ll iir ., . . I,-! 

:i-t Ir il.:iii tiiHi 

(■■iliV JUi'l krifrt 
I i.*rnrit,-. I iid i 



vilir, 



f ■ M.^r 
in 1 I- 

tiif>- -11. ill 
in UiiA n • 

It .1 
K/'nai'-'iii 



tvl 



II at till' rlfM»« 
it(*ri>Kt in H^ln- 
• tol* ur*' in»>r 
to niiil rnjui 
•'■ V* th niiirmtorv 

r, A'MU'Jt-- >v .1 I i]K. 

^ IM. Iiv.-(i -.i:ht' 
■ I'l- wir ii.-Hs itj I hi* 
ii'i. I'll ip.-. 1 .\n ititi-r 
'ifiv 'fiirii-r],..' ' 'rjM'v iviri' iTilv l».r tlifir 
'll'-'".' If •'.uii, ''iiitii hkf iionw* .tnil ^Utt^ 
l .-.vu 1 luii-lt"** to di'iith," Wh»"'iio»^ thfn 
n;i]Ty I l l I'-niit* cbiv chiuiiro * 
:ii[ii.- iiJiitii r :o reply ti|j*t th« spirit of tht* 
. Wiis \:i tijr .K.r but filch li pt'ply lUfTt'ly 
1 h.' H . . Mr (iiii .1 >l lit inn, Tim (('•iiiiixvunot* 
jr.tiy fur two cvniiiririi. aniJ tin? 
Alplti*- pii»»*.'«i up*-!) Im inul-'. whi<rb i<* tbf i?rent tmiis 
niUtHr of III- iiiiir-Ti ,1 ..r vn.-^i'-n. V**t tit, tin* nil.UlU- 
*tt thf lUltHMith I'fiitary. ah wt* hnvr wh-ii. tttTiiiAuy 
liaJ t\<tK fiilereil lier tnl<'Ilr<(!luul t»r-rii»(J. wliil^^ two tfctt 
rr^tlorir' livtt^r the liiiii] wiis full of iiit<'UiH<tt]»l (t>rvor 
TIm* fuel IP, tb:&t Haifa rt-nlury, Aitlinii^li it o«v»pl»x 
but fi ptuti' (>r two ijf our titxt tiook, in it UiU\c ttdii*: mui 
(liirini; tbi« ititrrval lionimny ha<l i)pv«>lo|Hti| to .-x (KHot 
wbert? tiM! new li'^rnini; wit* wt-loiiiiii* 1f«<rinAtiy wa*. 
pAMiofr In tiki" intt-rvnl frntik btr a;frici)lrtiral to btr in 
diistrtA) phu-i^- Tht* tiitrpliH of |Mtpulatioii. wbioh for 
e^lkCiirif^ tiH-l fotiiiil Ir^ outlw in thf great Eaiit, on the 
plaitiM of tikf Kaltii! iLiiil tbr ptutiui of Honiraiy, liad 
Imh^ii IuhmmI buck by tilt* pn>Miin* of tbaTuiIcK ntmn 
tbn l>aiiubiaik laa>L-<. The fiirrgy foriiM>rlv iiffVotf>d to 
th» aonqiHat of the k-ju tarnl^l toother fnriDHot 
witjTity, to trada ami nuliii^try. CitiMi upmnir up. een- 
taraoT oonniarea and waniilacture. and fmiu die liuiuaii 
friction (bara «Q8«od«rad «am« an Al<*rtikw-«of mind 
tiMt soncht wmroea of mentiU FduAHurv. With 
dCleaalao oaiua wealth, and th*' tHisMbilitiee of new in- 
dalgvnoea In a word, wb^n itcrtiiany luid aatisllod 
her nial«rla] needa, abe ri.»<t* to a lii(i:tier plaiw of neoa»' 
HtltfH, and tlieii the Itjdian Kfoaiivnuoe was woleoma; 
iL< [t>-ui'liliu''tt <irv«k maater maarkml : " I^nandllg bad 
Quuii ocTom the AlpH.** 

Tba liuuMuihtie ■Kwaaimii and cba loteUeotnal f«r- 
w whtob aanawp aa lod 11 bMrodmed a naw democratic 
aleoNitt laco Oeman aaeMar. In the lohblbi affHi 
aoaiaty vbi faMMd wllta dMJMUaiM ar eaatos nriaoe. 
■obla, bttuflucidr |if aeant^ a nnu toaMdionB itaa 
tdrale bMoirtitob faahad iwHibattt. Ybatprtaaiartbc 
new laaiidfiR; on the other hand, waro opan to all. In - 
daad^lhaaoaalnr bid, witbhiaiaaHof aiiononqr^andthe 
meeohbttK^aott, bronglit lap to retdton Talomi. war* inntth 
mora likoly to wio. in a fttrni^fcln that eallpii for ^t^uily 
tnit, than tlwi noble*H*on, )>pciilri) with inrliilseniv. blfl 
brain full i^f hAwkM anil hnnn*!*. i)iMi>ii> t<> *>t:iv i>MiifM>«l 
np Vblti.l a l-o'-k, \V. Iln^i tliy-tti i:i ..1; ih- .r|„.,.U, 

•A I- ri.ir- ilflt-,-.-n-.i M.ir h H, l-'in, U' VIitthU ■ :-.-rii-, I'l, u . In- 
tilt in XI'Mkm t'Jtr^«n> |lMiit7. rnltmltj «•! |Vnt*a%lnaAi, 4t tfef 

_ ..... Hptrt^iy iwyfwt Ik im anaanne aaam 



fimrtiit in 
Vwhinrng 



Thf iioMvV -on wr tucel <^Mily at tlnf niilv^'t^irr. Hit* 
rarly <'diii'aliou In- r*-<H'i%fn al lioiuf, at ilie bati^U or a 
tutor Thf burj^h.-r'*. won liif» h-ft Iml Jittif bcoouuI of 

IllUlXt-ir. A tllv Ij.iy. I;,- h.vi Il'.r-d i>.< k'.Wl^ th*' JM» 

tt-rnal roof, aiul w.iM-ii - a w.i.y r-i ■ ..i.li.-r i-iunw to iM*i*k 
itiKtriictinn liL thf i'nui;i.i.>ij hnm.'lj. S- niii'tim«», to 

i.iir«*. n wt'll-to <lo f.xuiily lu u sMiiill 1. 1 \ml m.iiii I 
U* vin Mini lit*lr a«*uy to tin .-ii>, wli.rf iuIvu iIjhk*^ 
wertf irreater. A brU-f rv^Njril a-^ -m t. a . a-.- w^n" iin 
<'urtln'tl "by a ciirioii* utilHiuar>" i i- > t-ir- .lU'" ii* I 'l'" 
nrrliivi-H of prfjulcn. It funsUti*'! ■ if : " ( • Ir-i Ut-. u .-a 
t«'n \i\ !lhii* ftMC. t.f a prifpiToiift ni:iiillr rl,v^-« frtiml) In 
h.-- ;..ir.i.-- Th.-'. il..!.- Ipmh tin' IntltT hal( -i! t hr 

1- l-t V.-.lLlo, ^-i^'UK'-l' tlH'V 

-Iv aii'l Iraillii-. ..f >.-tj.«J 



l( -iirr.'.'i it ll r.-h- ury ninl 
i-iiu-w tiM'ii fit fjtai J*r.- l.'ii' 
tM.y IIJh Thi- writiT, .h>l.i. Sny 
bail t'ilian*>ri>il niM fm il> riii>' 
Vf'ar, Th** t"-itlt I"* i.n.l-ti. t>. 
"I.iit it^. fur III- i.'irj"-' >>r .Mil. 
pn vT'---. . ll - • fi-r III > •■•ni ii\ti 1 1 
with UEi aUrciuit^.t iiiailni^c'iv-:- v 
filtiliT he writr:^ in atr.tctoitN I.:it 
i>trutrifU**< with tbi' h'Xi - i , 
«j|>1inK(ll>lw<il ntan, John Xny :> : 
in'.»-f Ih-IoV*'.! fuIlitT I-'ir.i ..| I 
ni> lUlal oU-fll^^iiit-. ttuli t|u I .h 



• r . 1L.S I ll' ui I u vMii! . 
11,. r,i-M ..r -.U.- M-h..M| 
■ io.- I., hi- fifuT, 
Mliru' "tli- ini-ll'-.tn il 
Ik- tiji.l l.tT, .-..ii-ci-. t-'l 
ail \*'>\n. To th.' 
n. u hi.-li t.-l|« of fruit 
11^ ^ilh-w:. *'To ihi- 
Iiviiil: 111 lltiinAu, hi* 
: r. ■.■ K- iiM>iiraii(*ef) of 
;*rilor of luy low 



for tiiy father. Siir^-ly lb** bmist Ji will VMjti witbrr 
which ihK*» lint rc.'ir-ivr noiiriHlniivnt fruiu iln root , 
iiencr, tM'lovi-si fnlhrr, I am forrttl t4> c<(>nri^K to voiir 
paKTual nffrrti^Mk, that tht- Tiifont of tii<* |»aKt wiittor 
havi^ (piitA axhaosted thr- nmnry V4>u in your kimlnciu 
^ijt nii» for daily ofH^iMitii^. SiiiCp 1 am liiuijpnctl 
with (liv«>r* wnntK frniii wliU'b I am unabtt* to be r«- 
llies'eil. 4'Xrfpt thrtxiirha puttrfiAl rviulttaiMH*, 1 tfaarv- 
furr a(>|n.s%l tti y..Kir fatherly aETection with hliublo 
ai:id ilfvunl prayvr, that vnu will eharllably Hucror ine 
in my ili^trft^y, ami not Uriay in iteading lue the trifle 
nf ini lloriiu- by tlti^ lucnM^n-^cr. in order Umt the«prinff 
which you hmrv phiotcd may bo Man to floorlnh and 
not witbar. In ao dobir too will ffhertoh yoar own 
taoiMr. and IneraMa that of roaraoo aa wall 

'^ijta SatrntK. SeholaraAearUlL*' 
Tbii« to the tathers to the noibar« la thf Tntaaaa 

lar, ho wr<xle : 

" Tt> tht^ pritilrnt atj.l viTtiioUH Intiy, Mn*. H Sny*J<*r, 
in llain.iu, tb-arcsl uiot L. r wlio lHkri> liiiii i<«'<*firi', 
tir*t ttf all. I'oujit.uit ajtMiriihr*^ lllial ilfrotinii with 
t-.|.' l.ivt- lK'un--t ni*rth.-r, v-mr iiir^tt<rnj^l I s- v.ill 
k ii'll;, iitnl..rw|;ti,(i that lor n fnofc.' tiiiu* I ii.^iv- hiilT-r-.J 
t'T- ti 1..- ! ill ill*- iii.-^lt^T of my liiifh. nh. for t'kaiiipi't*, 
be. I I I '1 - .\n I »4iiirt. . aii-l thai I *'tiH -iifTfr t'rcalJv. w 
th.ii I III I r« irhhf.I of my litirhi*^ rr»). Tlifn*l<>Ti\ 
1 ciiri i-i U rii |i]orf' ami Im-i; i>f %our kifHt:i»*-'^, \'-.u who 

bftVi (-VT - Im nit' KiWX.irii*:*'' Uli'l ji'lc, lllUt V.ill.^iMul 

iiH' ll (.III '■ ' : lh«' b^-ari-r of ttiix !. f.T, a puir '<' <-\i*m'X» 
jiii.l t :ir^ V -li^riK ; i lint y. u 'i r,.:- I »'HfiHimfc;i- my 
futh^-r iti li. li» sh' lit i.rlr: -Im: tl.r u^-h y<>iir imith^Tly 
lov-* 1 niav II. itH. r-,. ^.if(',.i III. i>|Mr<-inl b|»^irijE 

of Jii\ S\Yi>KU tjf tiiiihiv I. .^1 holarin tlarhtjt." 

A iTPfjit niuijv Inn* im> (h-iiht. ut n-- ]ik<- .Inlin Sny^ 
der. 111 toii(!h witb Hat* iiarniial ftrtjoi:^ box , hut tlicir 
mmrds tuiv« not coraw oown to ti» in abiiii-ilaii<*»>, r^bi*'f- 
ly iircjtUM thrir fcphoiil lib* wim nnt'Vt'ntfgl. It in tbp^ 
|Kirir »r1io|Ar dfsiifttrlnHi frt*m lH<m*' with :% *.||vef duclit 
aii'i a b^art Inli of hl*>>}<ioicx. trii>cii»tc fofttUie iO 
bi'inif biiii out .-4ritflit, wh'i li^v p>it hi- mark Opabako- 
df-nt hfM at tht* cit^-r of tlif mj.hllf ui;t'-. 

In thf t.yt-» of ft pri"iH'nMip ril /^ ri <if t hi* f]ft<^tith 
rt-iitiiry nitthinAT wjih more <if*«iral 'Iv imu; -lial hiMcity 
chilli I'l t.'f 'br* »«!uf^itioiiuf ci'iM'T tor t 11 1.; rv roiintl 
a^.'-iit. mI i:i..i'r.rrai'rils u, r^' m-i'i .[■.: m .^;ly i.tT^-r.-it 

Ml t Lr IV, ly «it ^, iir'.irN-.-, nr ir*f -.li .tm r i .| if- 'Itjor 
I. Ill l-.lll.u's .'-r.-i I' .l liV I .[.ll. iirll'. l-lii.ii • :i.iT. -. ft. I- tl.rtO 
ur [.iil.h.- .■\:--i.-i-, ■...■7.' .1-1 k-' -I r .K-l nr." najohiiliK 
rh.' --t I M.- It..' (;-.,T.-h .■•lUrc;,, l l,,.. vv.,,,|.| he UIHII- 

■-Hill.: ti.n. • i n :-!.■-■ n i ^i-i.' bur tt^' ini.T i I- ju-kft! 

|.-^ :ri rli. iir .1. :-[• ■ -' If?, anJ tlll^t- r-|.[.- ni.| 

oii > pt-.i'. ni.' t .i.--,L" ru' ; tj'> nisu w.iriuU i. fur fn,*l -rta' 
-ilppl'-l ll :l|.- Iiinri ■ "\;i.'!i.*r \ft i: u i: i-^r- iM- lu- I h.- 
btir-ufi-- wt-'Ti-. fh- .i'-i:i.i'iLl iv'iL- LT.-at'T i-t'ti. 
ICDlI't.r.irv .(..VH .iitit-i 'hi-- ^t:l:(l■■|l: v.-ikti. hTM 

froi:i r >'A-ij loivii iiir.ii tin .-iiipty rt'-ii ^-^v*- iiint tin* 
op5- rf' 111.' I V of "^■■ri.iiivr l(.\Tit Jo thn wMitft'w work 

Tn." 1 - t ir '..v -11-. , I't-uiii Vhirtfr. In hlf aiitohio- 
,cr .pli'. . .,it.- ■Ii..h, -.r ;i.'i-.,i.Ki. -.r wJhkvI rtr.' at Ihi^ 
ii.i], ■■ -I. |.r i.ti II.. -iMi.. .-.l Iti.' '■.Mm-iI. I-M- L.TU'-T 
oi...- HI t'l.' t- i--'IU. u iii--|i '.hr-r- -A.-n- M..'V.-r.il Iiini-irr-i3 
at St Kli. a':* ttl - Ht.f in -iiitiui'-n u liii" wcatbL-r 
M;.- n;triii. f -it-|i' ;ti lji- .■iinr.'l. \ iiTtl ; eiktbrrcNi I<> 
Lr.'"li'-r Mir' u'r:i--, Hlii:'!! iii 'Umur-rt .n;tt IIh'v i.pn>ail in 
iTiJiii Kti Miv lioutc^ in ebi> la»bioiii:«(.'h* <|UArt4>r A li>t 
of us (!arri«*»i that to thi* PCkcruT of thi* rliiiri-li yjir»|. ami 
tb«*rr w»* lay Ilk** in *tr>tw ; tmr whfii It rMin«Hl w.. 
ran Uito th*. wlwml lioit^H. aiitf tluritii* a tbiltiijir titonu 
wp vii-t: I. .] ' ■■iit^ abu<mt the w Iml*' nn;bi loiiy." 

ill liiri.'-' t-.iwnv tin- i!.<!ho'_»l»< of til*' ilifTtrrtit i|uart«rnt. 
with th**lr Mirruuhtlinu btir-.iri*'** and >«lu<li*iil Ixalirv, 
went! like aniiiHl caui|». fiiLI of muttial tiof<tiHty *ih1 
tocul ati(ajrtwi-<m. Tht* piti-hfl biitth** wliii*h " W4'rt» 
fmitfiit hi the ^trl'rl•l bHwif n tbr nva] bam))* l)ll«-il tht^ 
town witii tumult. I'lnrh whool wan I'atCfr to »'tiroII a 
imtiui^inir iit>w rotiicr In it>^ rankM. .It>haiint'^ Uiit/hni'h 
relates that whoti itp 4>titt'r>>tl Nuri>mt>t-rif lor (ti«< llfHt 
time h9> wnn mihit*>l witli c-tt i-allH Ami all tuaoiter uf 
dlMTouraslitiiC •*^plttM*t)4 frnm tlm »-tiidt'ntK: but tioOii 
ft» ibt^y {►'ariM'd that \\f h.-^il roUH' for tht* pnr^ of 
Stitily. tht*y cniU'tltHi alKtut, tarh ^.lutitJin;.' ihi- praiititi 
of bin M-btwfl and lnirMary. 

With ih'-r- two want* provUU'iJ for, hKlifing and 
Warnill). th*- pt>or M'bolant h.vi yrt otlnT»i<>l Mti(l|;rrat- 
ar iin|>ortan.>r, in tuiti4>h and f<»*id For tuition wtkn 
ttoi trt-M'. Ti-'if-hi-n* <ti rb«» higlu-r lirAiki-h*"< w«'rt* tl*»- 
pc'ml»*nc for t-upport ii(»»n thf tf*^ imLl by ^ttid**ntM 
wIm> ftttfti.l.d Ku'tr fhuM'M. Tbi.'-fi' «ert* tio m:IkiuI 
ta«e«. With tiLv (*ie«jxiou of a puMlbW apprupriatlou 
for foel lo warm (Im* borBariea, ibe city traaiHtry uada 
nocontrlbutioti t'>ward education. Ir. wa« m prirmta 
IndlvidualM. and in tine way of alioii, tliat tba dtixam 
mftdi* flip the lart^ mutrtbatioD tieceiunry for tha sop* 
IHift of this lerrat boily of impeenninUN atutvnta. 

There were practiodly t«ro way* in which a eshobur 
miirbi dttfray tha axpemwii of food aiMi tnltlon. Ke 
nii^tht toka iwrrini in th* honae of a w«lt-to-tlo eltteeb, 
and »recire hi» food and ehtlhbiit «kd soeh additlMiU 
pay IU wonid meet hiaclhai ' " ' 

miiHt, of rour»e» alk>w bim _ __ 

work and for etndy. It fenaiallr winetoTart in aftland- 
iBctbaeoneaCtbelbmllr oniba waarlnandlpew eriwol 



»»!<! niniiEnfr jTrnnd*. V<»Ty oft«n »twh \\d wm 
a uiattHf of ciiariiy, Johaiih>'>« biitvLa-h f.iuuj* t 
Mduftrr H pluus widow of lucau!!, w;i,;. nxwiaai]- 
etitfrlainrd a number of \m>ot r;biWH-ii T^ii;r^ urm. 
many poud ptxiplc aJI thruui^h i . L-nnat.y -a ho wtnZ 
ImmmI to do till* »Aiur, luicordirij; to ttit^ir ii iilin,)^ 

Tin- othrr way of ■ectiriiip foi.l wnj. Uv UinHav 
aii<l thi* wa* what the »rr*'ai. r [swt ..r 'J.c twH>r»iu,i3j 

illd. In farr. lu a town .-..nrt^jirui; .i lari;*. 
j.r.'rt\ iii-i^'h all ftmn'tJihlf «; tT>'ri.-i;;w ..f cili.'-t 

■ U*\iirfi| To :hf »up|iorl "if PUi.U-tit?, >i. irviitu,i»UM 
hiinlfu Ilui? iiiipo.-r',! ufwjii tlm 4Mii:ii,iiriit> ihiU in 
f.ajii! riL-*« .'I rum.icipal riiiu-i iiii-iit iHMvui-ii liijil no 

ht- ti'.l-.iw.rl l.> htv tTi-a.i iiiKin'tiiH -int-t, mi,' ,,(^ 
tc.' kK-K%riiik' V. 1- 1. I. r.-.i to Hit' fpmr?.-r a! w:„r>, S 
.■-.■t.i«>l wa.. 1 I U r.i.il.l Mif-Iy tx- |..fi t.j 2 

-■ni^-'Mt-. tt-i wf that tsii«>c pruvitiitiiu. 

In ,.(1 a iii^Hfr L.f f;i':(, the HMUilar r^rdcffd 

■ i I . r.|i: .aU'iiI for III.' ahn- tM*stow«Ml. Tbi* 
I'fiil.iry tiLMh lar wa.** tlui htr.'^'l mutkirUii <if hi. 11^, 
aiiil iii.'< pt'rr;tr:iiaiiiv< wrri- v. wjil. uriit tt. h3^»A 
tl.irijii; till- iii-iriiiiit;. ami Hi tin- a^t.'rntjuu ht- mhp fgy 
In- Mipii. r In M - liiri.-t. I Va^hvl."'- rhrtqjie!^ «f 
N iirfM.h.'r^' in th.' \t.urH!f.t 1 -v-uis. a platotlvi. noi^d 
-tioVirl iif.'. .-Ii.iwiiit.- ttif t'-d.jeT r>| the kub 
btudi'ul waiffi who tmint; in the t<(rt*t*is of ttitecM cftr 
"The name year after Ibe fc«tivaiuf St, Maj^un* 
the ehruiiicle readH, "(here ranie a rnw.v nan bM« 
from UotlieribuT); ; bin fatlter wa» naniM) Wt^ytM^htt^K 
a tailor. A poor ndiolar wn« Kini^ne for lti« Uvk^ Id 
tilt- Kroni4T(r*»iM». wbt»n ihh iiiadmiiii rumhtnl uiio iIk 
etreel. and Ht«ibkt<<d tlHt wrhohir elkrht liiiic* m tht. 
neck and ebewhere with a tla^a^rr. Tliev t<^,k i|n 
wootided boy at ocwe hito Bciiaubu 1i<iuh>, hut l« 
died in the womaiiV lap iiu mediately. ll>> Im 
yanni old." 

The TieianitadM of luendicaney nr» wfW IllQitratel 
In tha aooount ol hto «Spert*ne«H triv^n by BarUnid 
jSiak In his ehromM* of AuRxburtf, -i um^ 



•aye, "took lov aebobi bbokaaml tvk^l tuyiMernid 
her hUHl«]id H>r mmo^ iijoney ftir my Journey. Tbfj 
gave uie »is(eeti heller and no more, and with tbwtio 
tuy puL'kel 1 wrut tlie »aiue day lu Waldjee, and ttucf 



%\Htut tbr night in tha boqiica, for t bad not macb It 
»pitnd. X«n mondng I raaa aarif and made «r aw 
to Bibacneh, and Ivmedlalalr npon my arrival lu 



In with a pibtiaman (bo waa vary rfeh and had bMoi 
ftboemaker, bnt waa no longer workUw at fab tradiL 
who waa wilMng to gifa me mWclDC '^ra year or kiooM;- 
•otbal I mlieltt 00 Id aebool; bat I won to Aedor 
bread. 0ol ii«btliarlDaMaebdBfitnflilMOil,aidiat 
eahatnad to bag- and aaish dkv when I caaM ban 
•dmol I bought ma a groaehanV wnrth nf brtgHlmri 
rot pieon fmui It ; and when I caine homi;^ my tuMbr 
iiiik*>d lue if I had been in the city, uli^frinf; (orbrml 
ami I an8W(>r»Kl that I had. And then b« said : "Tlnr 
L-lve Very wUtttiKly to poor wholars here." Solaiel 
aloniL' until niy money wa» exhanMed : but vtlll 1 an 
uuwilliiii; lo LiefT. when a wbular came to w aal 
nsktnl lue if I would po wltli liiui, and I did w. Wbfn 
we eanie there 1 found the h\g iicholary, all J 1 hey all 
of tliMO b«<gt7iHl in the eity for their brrcd. I WfiOt 
with th«in Aiid did the Munr_ I wn^ pi rreclly willat 
to Iwe* oow. and felt n*hnni»Hl no ton|ii>r, but did » 
Well that I hiwi plenry to eiat. 

" Now while I wan a Khlit^ii and ba<l c*in» ton-h'^jJ 
then? about hIi luuritbR, a bin sfimlar apiiro<ictt''tl an-l 
aj>ked lue if I >»t..i!j] uilh hiiii to llalimreli, wtirrr 
there wa* a t-'-^l mi In-.l. -laviru' t har h.- wuuM hflpOir 
t«i ifet a K'^'i-.l pliict' r luTf. where the> wouJi! |«iy»r 
villi. -.hnn,', tkti I tluit hf W'liiM hnip tue am! jii:l»i**a'. 
Tliit>^ :i<' v('.'i) oi.t nvvj niih \iin nlauHlble wortU. sail I 
w. nt wiTii hhii to Hiihaj.'*')!, wlilrh »s a httle mm. 

I>li.i; MM..' r'oui Hochenioll : and baiiiii; emu-' I'l 

Kiili[iL'"ii. I r.-riiMijie*l there « wl»ole year. 1 went itii" 
-'^^l;-"_.L lur. niv c-i'iaimnUni left tue and ijiive iiif in itlirr 
h"i|' ti'ir eomi.'-.-l Th*'rrriii>' 1 lAi'iit lo a piKir iiuui. ^ 
•iiiith, iiaiiii-iJ ."^Hilht' It/:, it. wIu.m- Iioum* 1 rt'iimiif^'. 1"^ 
a tiu:i', wni I .-'.:i.,tiiolt-d lu* i.,iy to M-hcu.l- Artf''»'*r>l 
I '.tf[it t'l jin int. k'^.pt r, wJm ^:*Vi' \\u- tuv '*<\^'f 
hMi.^', m:. rliar I h:ol n.'t'.t ..r lM.^*,;:iitv l.d,lHr I 

Iffl rlaTv uri.l i-a-iu- r.. 1 iru. ht-r.- I r.-i.i.. m. ..I 11 •h-^" 
Year In the ti Mt"- .if .h pi- -t, u ho wa- it .' riiy 
y»y Itante li-'tr-lm. Hil.era.'tj : an-l :rul> ilv-l 

me well. I v■ll:l^il^.-l•.''l h:* ':f.>\ '.t." ?<t'lii-' I. nh.. >i:'.-'-' 
beeome l)inu"-ir a pipt-r. I St-t-veil ui^ t>n';iil 

Here we hiivi* i-oui hii.cd tju- various j..hnNt'E uf *»Tvi?f 
and inendicaiicy. ilow tifiKril iiiii--t have lieeii li* 
interesit in etluejition mid th*> n-i nu-intu.n of illVI^^ 
when all ebi^iM**) of eltif>-rm wer*- lunkiiu: >-ucb nlillMf 
(fTPat coisrrlbinlohs toward il# *'up^K>rl. 

ll w. i;l(l have berii haril etiuu;^i. if ihp »ttiil''ti-'^ 
la-K Im'I h«5en merely lo pru*ride for bin own «upi»tirt 
but the nfterutb century made a |H*culiar eontrilml» <i 
to the burdetiK uf Hludrnt life by n «))vi»ioii itit'^^i 
dent IkkIv into two elaioe*. baeehanten and «titur'' 
The bnechanten wen- the old^r tttudents. 

f;rown perverwi anil indolrnc thn^aiirh yean* of vn;.'?. 
MmdtMU. Th« name ban been the ohj*«ci of !«oriif r-*" 
trov^rKv, iHit If. very bk«lyan adaptation of the LBb> 
vi\f;ante}t or wanderent. Tbeaa hulking IcIIowil ttffed 
of heifirbit their brea*!, found Httle boye whom the? 
pifked tip hertr aud there. In vnrioijn ways, antl 
iheiu to work to bt'^ and often to steal for llti-iu. M'- 
thiT |>ailrone<like luanaf^iient the Iwierhanti'tJ !i* i 
uothing^ to do but tit take tlutir vajtn, wiiile the l-i" 
fellowv, who wereej))]i>d nrhntMtn. Iy the ^anref 
hiicbway Itiiat Is, iM'jwikr*! roauted ibeiitnTt. in M'ltri ■ 
of f<MKi Afid Hionoy, The two mo^t complet* a^v"-! '* 
of ntnilent life, the antoblograpblea of Johamie* H-'^ 
bach and Thouiaii Platter, atrnady nHMitiou-tl, 
rtae told bj men wboonoe w«tv aohatxeii. and »urT«roi 
an the harMllpa of the ayatom. Johanuctt Butxi>*ri* 
wae bom In the Bblne oonntry. H U father «*« a 
var, not too proapmnu, with a large and overgfo,«t<« 
Ibmfly. Ono day, when Jcdmnnae waa yrt a ehil*l » 
ennainratne to vieit In th* neighborhood. Tbboo»<m 
wae a aeholar. and tha Batttaaeb fainllgr war* tefW'? 
Inipremed with Ui leambifaad tarn mannera- In 
conrae of eonrafaatloo ha oDfemd to laha Jobaooes wita 
bim anil make a aeholar tt trim too. The mother vtf 
filled with aulJitlott for bar eon ; Johannea wa* riMf^ 
out with new Apparel, givan a auni of monefaiMl^ 
afleaL The aladaot hadglnra iwoailaa of graat thimr* • 
«fai^ Ih* mountain* the nmfa warn Hied wHb mamfM 
Bnl Jidmnnm foond aebtftnn lite a wry dMWnnii 

thlod. Al Iba IntiCMiat town thr 

ft partjoC " - - 
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ix*zi\ ,!■ tlittriin'-i' ;tlcti-:i(T hoartl, whil*- ih->' jr 1 1-- bny 
hhn'^'U I.-iv tH'ti:ii>t t hi' Movo, fiK^tuiri^ witti iravrl iumI 
forji'iitin InsfrfMiii of A fftvnri'il |>rfit»-ift' kw foiirni hint 
M'U 11 T.'tiTi- wa* no rhiwict* fur li^rtilii);: ilu* 

tAhk nf ruriji^hirii* hin lui'i'liantt'it wirit tt»*»i nuti *lrtiik 

lKifT»'f<^ al>jut fruiu touri to lonii. until nnnlJy hr Mir- 
fHHt|4*ij id tn*ttiiiir hack lu Ii'ih Ikhih* lit all th:^ litiiv 
lit- IiimJ 'lrAni*'d uu'.hiii^r Whcti later uii he yii'lil>><i fn 

II ilt^jn* fur further Htiiilv, Atid we-nt down thtr Kliiiu* 

iVvrntcr, hi* luul to mt tti tUr- luwrst rlruu4r«. with 
tin* Jitt|4i itnvK, ftiwi I**arn Uw rudim<*ntji of Ijititi. Vet 
•Ht fiTMit vtm hin (^varnt^*^ luiii »•) |MTMNinit wiui tiiKf>IT(»rt 
tliftt he ►»M*int:' th* hi»^d o( iiw gr^nt Atibt'y of l/tri*h, 
4D4l (Mi«>of the l^tuiififg tititmini^tM of U*>rnmny. 

Thouuw l*laH(!T"f* tM|»er|i?nce«t v»*t*' v»>ry ^iniljU'. A 
jAniam hoy, bruui^ht u|.i to herd tfoat** in ttw iiiioaocaiti>*. 
■BOrpfeuui. fur whom DnUHljr wo-i n.Hi(KHiillliki^ Iw wax 
muliljr picked un bv a plau*iblkt bmccniultMl, ipMldiiiK 
hta numtion in Uw A\pa. Ha wu itin«il for hU an, ud 
MI. Mid thcrvfoM pMrtioiiliirir gmid iPAterial for & 
«ehtttiwin» wbow nrnt oftMiMa qnfthfloatlon wm th* 
ftblUty to «i«lt« pttf. Th*y net on o«t Uwlr iourney, 
kMnlriK^ thMiUHitr^ to m pnny Swiw iitwle4itM. aod 
TtiomM PUU«r'a hardi^iiiM bvtitaa. H« learunl to beir 
•■d ami and OcbC, but Uken* «u JiiUs HbooUnff. 
Bm tB 4 put of hia «ip«rienM»: **8a«ii afMr tliat 
VfttiMM batk to Dim and I'aalas took wwtbtr boy 
«ith kfav, tmm»d HiMebrand KalbfrnMttn: »PMiOO^ 
•on. H«lrii»WMroiinfr.iuid*oiii*oii#nfi»llinApiM» 
of doUi, tmh «» thmr in«d« In MMt niHoB, for ft julMt. 
Vbon we mom to Uli^ Pwilii* w d ew d mt lo fl»«boiit 
with the doth «imI oolMfc UMflf to km It fludt ap. 
Id that way 1 |po( ooniMinbto aoBtf. for 1 via wtXt 
aaqaalaiad wttD tha art oC tiiml"! baoohantaB, 
had always uaad aw for that parpcaalaat nail of aaadlM 
na toaaboolaodthMrbadimfeavaBtaDKhl nwlo naaT 
t ir«ot to wlMnl bat HMoai, and whib th»y w9t* at 
idhool, I rait about witb Uw doth, t «ilTerei| icmatly 
from hnncM', for ovorythiDa I obtainnd I broiiKht lkoiu« 
to th« h«irc>Muit«n. I dnrM not take « bite; for I feared 
a hnAtlns. Paiilus hivX aK^ofiaTinl with hliu Miutli«r 
baw^uuiteo. Adiathw by naiue. a native of Mainz, 
whom 1 ainl my Hkow-vehacwu, Htklehrand, bad lo 
m|i|K>rt with btwrlngr; but luy eoiMt*aiiitiu ate aluMMt 
everytbloff hliaaelf : and ttie baiwhantvn uiwd to rolloir 
fiiiu thrtmgli tlie alten, ao that thry uiii;)it catrti lutu 
pattuic or Ihav aiade nlm rinaaont hia UKmtb with wa 
tc*r. and aplt mtoadiaii. ao that Uii^y mnid mhi if h*> 
had catrn anythiiii;. Thim th»y tbrpw hnii iiiM>n u 
bM) iiii>) piiC A piJlnw U|Miii hia K<muI. tlMt h** i*iii)|>| 
not rry out, aiid ho^t hlin. th**««* tmir^hftiitt*ii. uiitll tliry 
-i.uM l»»«it hliii no Utincft : whr^reforv I wmh Mfnuiil ninl 
(>r»»iii:hl HVHryilildif hi'iiif." 

How Hrititll UMiht hni't* it*Tvii tU»^ pro|Mirlioti <»f huyn 
tUiit t'»mr* iioNr-HllK'il tlirtMiirli tlic*^' dfnH>raJi?ii:u' ''X 
lKTi«?iicv«< r <_V>i»t4fni(Mirnry reronlii It'll ti* tlml k"' i^i r 
[K*rt j»t?ri!*hiij with whuS and di-*iMiM'. or wi>nt t*» »w<^Ji 
:hi* tmi!iV.cr t'f th wf- whn ki'\<t tht* liAiiKiiian huttV. 
itiiti' Iku-Jk an t I'.iii'.iT H-.riiu*^'.i*ii thronich, thank* to 
*«»ru.' fit.^rliiiM rmidmtm thAS Murrt^fuli)' r»**iMr*'d (h*t 
..--i.>iv.> intliinnrw of ^vll njworuitioii, f^iii. ii.iri/*. - I ■ 
--- m lif** ha« alrpady t»*fn rt-lar+td. I'^ nrtf - . nrn- i" 
t .if ihrt Imt^irt^nr iomh in H»i-^ ( V .i.^Ht.tr.f \-.(^. 

III 1 1 -li**-! full 'if \'M-:vr>- .hih! ii'MM't -, 

Tnriii-iu' Ir-'n •tU'.lfMt lif.- (>. rh^ I- -li-i (-•-U.-. 

Hh ill v»**rt'. -it lt'!^^I in ll|r-;.ry. llif 4>hjt-i't i v ]«>>inl!» "I 
ill t uiH wa;i'lcriiii;. wctlt;!! nil iiifiiiile vivrifly. K.ii*h 
fb-x'l M't'iuol t.) he flit* •KittiTom-th tif Inriil i*^UHhtiaiiii 
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i.f l.i'A iiii'ilii-i:u', And 
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i-ui.iihix. Tuf i.iMvrr?-il!i 
j,rMf.'«.-.it.n.il M-tM^iIs, 

V . Illir It IiaV.' 

ntiiv-n- if V itfi'l rliH- l.»:lh vi-ii-:-.'- u- iC itni-.d nt Il:i> 
lir>«.Til liri- In -tni^' tlif iini- f^.tw^-n \n^\t -.-Imm.I*- 
■vni <«oll(-:r'-* I'll'* mH.:"ri:>' i-r Mm- inn - 'Aim fiirnnij--.l 
'.-■ir hishwiiv* in tw'iiri li nf fni.[ .u.ii k'l-.' I.-. lire w i-rt- 
pdpiU i*( ill*' IjiMn -'■•hi.niH, .'^.iiiif nl f|i.- liirL'i r I-»'rii 
irl^HiU, Nooli iv» MiUtstTfr. fclEniu«*ru't}. and l>evi*'nl<*r on 
ilif lower Khin«\ and Schli^tti^tn-lt n<'nr thr np^M^r 
K/iifie, l>nrw<Miii Slrn>harg and Hn*i>l, wi>r>» vitritfthli* 
•VfjlerH of tUp nnw If't^ntlnir, Thity wi*rv> ^nd*-!), and 
I'jpila |ia»*'>^) frr.Mi nn*- k'r;«l* to unotliH-r. nfi^-r an ex- 
.iriii tint ion bt^for*- t'lf hiolpal niid IiIm iw-'-i^tntitx- 
SVhf-n JohAnur4 Hut/biwh. ufr^r yean* of w.^ittli^Hnc. 
finally made litit way to IVvrn^er nnd look up hi^ 
■ iiidi<*« iu pyjd eginit»t, he entered tti« eic^hth ^rwU' 
and Hat wit4i httle buya. During tlir ye-ar. huwrver, 
(111 tvH%»nnt of dillflieneri ami ntntaHty of mind, he tiuuir 
hiH way to thv fifth grade. In lb« iuuu<* way, Tluiinns 
Plat4«*r, after aontn vcam nf M?rrir4i a* a »ehntr.«', cAinA 
lia Kiuiuerleh. " Wlip^n I <^in^ to th*^ M<h<HiL. 1 roiild 
Mul nothlo^." hf say*, "not ^-vpn thi* l>otiat : and I 
Vac alrtMwly eiicht^Hu yt-arn of mr^- 1 itat with little 
AU(ir«Et. but wiii lik« H Inrn hi the niid^t nf her brood 
«f ehickeiu. Out* day Haniduii, the niant«T. read the 
OaUAs of hia papibv M have Itere.' ho mid, ' luaoy 
•atbMidiah naiucai <lMirbiirA nuuiina). I r^hall hava M 
LulnfSA theiD a tiltie.' Tlu>ti lie read fnrtlier , btr haA 
wrtttr^n down. Finit rAtnvt Thoma* Ptatt^rr and lajT 
•oninuV, Aiiitoni \>nntz i hi* lubl traniilatAd otir naiB4a 
taTlioiMivi Pinttitruii and Antonlita Wiietiia. HeaaJled 
'Ml! : ' Where nr«* thoM two r' W« Btood forward, aikd 

cried : ' Fie n|ion yottl Two mh laaagsp aehaiarn 
uid hav^ Mueb prvitv aaaiM 1 *** 

Tha early eradaa davatad nuMt of Uielr tloia to Iba 
madj of uina» attd Iba favorite tost book wm tba 
Dooatna, aa 11 waa oallad from ita aothor, AetUw Dona* 
Mia,aRaaianRnmMaarfanof thafoaitbaaatarr. Thera 
m two I>ooat& tba laaaar aiMl Iba g iaal a r. and It la to 
die Icaaor that ThoiNaa PlaUar vpfira. Ha waa ao lat- 
piaaaed with tba Inportoooa of iba book that ha re- 
iolwwd to WMlt H, word tar wort, and did The 
laak waoDotaogioak Tba lanar Dboat waald eeaopy 
atK>at a doaso paiwa af an ardleary oatoro TolunwL 
au<l bt divfdad Into ehnptaca, aaeh traatlna ol a part of 
«l>e4>eli. Tha tot ta continooaa, aot broaen op with 
imradlpna, an in onr nHwIem graTninara. The fveat^r 
l>iH»at waa aipaiui.si tn t>inhraMi pmaodyaod reiaark** 
npon th* rarioun i\i:nr>-.^ and errofa of apeedi. No 
lHM>k haA t>^n more ekwely aNHociatinl with thr whool 
htcof nieilieval uiid t«arly'ni<xlerii tiiii<*» than the l)<> 
iificiifl. it icrew into the lan(nia«re> of Eiiropo, and 
i-tOH! to have tlK* Miiue 9ii;TiifU-*ntion a* our " A It i'" - 
TtKtt U to nny. it titoud far the l>cf;iniiinf; of thin^^ " It 
\- i-i ii-i IVin'nt.'* you inifrht »ay of a thing; junt l>t>(cln- 
nitiL!- .!'-v. |..p. 

f-n II I! ' ;t Miat tho (>rriiir*''>;ve urmlHuf in in^-iln-vnl 
tuuw Uiuk up tba ao-oaUed Bootrlnale, a Latiu growuiar 



nf Hie cnrir-r ihi- sluijt-iir 
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th. 



.1 



rli; 



nl II... 1.: 



■^■tiirwnt wiTv* 
lU ii niiihorH ; 

IM'tt ilikpMtfl) 
■I. /...I. 



In tii(»'l f-(^ul vl»-jiiiot'i\ ttlAt it Wiu. iijs luui'h ever the 
Hmd**!!! Kttitbd dti to dt teriiklnr- th<> di ilt of A li'ianilcr''* 
ol>nerVft1iiH»^. It wha tl)i« Hf>rl of lMii>k that ttu- K4'nAi«- 
Kaucr di^I^>^hM'•^:-)■(.t. and for ttieiM w»<i^' KtitiNtltnit d the 
wnrki of clA-H-jeAl ^rnniiiiarUiiiM, t»i the nM»r«' r^-ent 
mtjiptalinriM of It-Oiati liitrit»ni"I», liU** AMoh joid 
<iuiiriiKi. Tlii» wa^ *ui«f nf the coi>«iil>'rAlilH rhan*.'*'* 
liiut thr lieunit<«iidL> brim:^lit atM>nt In < irrman '•(•)ioo)><; 
nnotluT WIUI tlx* MibaCitiilion uf rlaiuical tfXtit for the 
work* of ehureh fathrm and M!hola«ticit, who»e ntvle 
lia^l dexradi*^! the Ijitinity of the middlo atfiw. Tlii« 
WAN tti4^ tK^lm^Miib: of that prrH*»>AA of »iftln|{ thr wtirat 
fnifii the chafT whieh hn* emit* on until, in niotiflrn 
Imp", our [»rhiK»lM dral whoriy with the niAHt^rptecM 
uf antiiiuily. Before the Kena^^Hnncv nny l^ttn whs 
good Uatin. and the bc5l qua?dK'aliuo for &U aulbOT 
waa hia orthixtoxy. 

A third work nf thf hnmaniNtir moremant waa to 
aabuvr the si)h4>re of knttwl^ilge, Tba diwirahiHtr of 
raadlujc Arli>toile and l'l,^to and Homr In tho orifcmal 
nada nvceaaary a knouiedp^ of Oraak. In the *anie 
way with Hebrew. Thin language aaemt to have be^n 
credited with firrMler reMuumw iu a literary way than It 
raally poaaaaMM^ owin«. no doobt, to tii« enCbttdaain of 
Pfoodella Mlnnidolaand hia Uanaau pupU. Hmohlin, 
tor tha Kabbala and othar Habiaw wrltlnaa Tha 
hitiodaoUoB of Habraw Into tba aaao wd a r y aeboob^ on 
M Moal fMChMr wtlh tiraak. woo on ImpatBawblab 
poattfky bMnotlnatlllad. 

At tba BMoarlah aaboot. onaof tha mot nroiKraH 
aifo of Ha tlimi ttia iwirtkinlom, aa MtadbrBaliinth 
DoM ingM' . at tba bwdnniny of thaHitaanlli oaotoiy, 
waa aa falh»wa : "Rn^aanlaaf Demtoa and fcramnar 
of Aldus Uanntioa. with dally cxercieup^ at mImxiI and 
at home. Kvery day the claaa dreltUM. aiinlyiieii, and 
efinjiigatea l>aily rMiUnea in Pliiir, Citrera, Virgil. 
Horace, poetna from BaptTata Mantuanius and hrttar 
of Jerome and otiiera. Every w«*pk a letter tn be 
written, Latii> tavarlably a|iok«n. Rudlnieote of Greek 
aiMl dialeetica. Htrlet dlaclpHoe and relJgloaa ex«r 
eiaea.** 

Am ivmrds the method of inatltietjoii lo the Latin 

ticliiM>]!<, in thr lower j.'nide« the rreitation aeeuu to pre- 
tlouiiiiAte. In the lUteenth renturj* few pupilii euiiie 
to M-hr>nl with t^-xt iKMik*. on ai'fonnt of the hijih price 
<if iMxikcnnd injtnii»cr;iptA. In n»oi.t lOKtanwH thr ma 
tf rial of Iiit.trtn tlr.n luni to bf dirtJite^i by th** inA*trr 
Slid ropivd Ity the pnpllK. l»efor» the t^xt ronid Ix^ 
tiik»*ii np IiT :i nmrc eHi-eful exninlnatlon When t^trpro 
nr Vlr;;d Wi»w prehente«t. fiT example, the In-trttrlor 
rlirlaWHl a^ luuoli of the text Hf* ni)i;lit hf* dealt ^dh 
dnriiiff rhe period, then explained H.f -lilTIrnJr |ia« 
^■iiiseti. «iniuiriitetl upon llieni, analyxe.! ,ni i mii-'.rtn'd 
tlirm. (Mil (hat at t be 
Went aw.iv w .th hi-^ r 
for futiir*' U)-i', Tlif muih' m 
tire v.fii r:rM'.-*>ii iiiil il-p ir* 

n.ilv" .hlT^'r.-llL-v. h. |:ii.- 
f.ilMMii:. t-.Mi|i:Hil-r.- nr |il.'>"'ii 
lUt-l Ih :|.li||'|.jn tn II: , 'liM.' 
1 ■ .1 , r. .( ii I ■■ 1 Ili-H.- li Iu 1- . 

f.'urnir Ii( the UlllVeT-iI; 

Ihe rijii^f i-*ity. Iji.wewr .'i 
i>v>reni of th" I.^iin 

d'etltifte. Wli^t. III.- 'tM-!.-:iI f.-!' 

he had |nw«i««*-l rlfninj^l; ihi' ri-'j 
lie diwptilalio-i-. Iir- c.uui- 'ip li'-f' 
difgree. 

Thu«< tlie )ilinl. ];veil bv hr^/k .i-r.-nox, iirnl i.ihliird 
.iw.iy at rh.-i'- h."ly >>i r\n7-t^\'- ^nr.- wlnrti, IjuriiMl vrith 

tllf t.k'll uJ Itnllif, llllll lu-. Ij .■iL'-ilV fnllllll aK*'*'^!' wllt'll A 

li;ir*> iTiitn i'ivitt*4ition evfiived ir-. lf itu- imint -if 
ri.fil isijT It for further pninreHk \V tiilf w-honi wiu- in 
«'--i i> all WAK well, bnt wheti vjii uiinn r.^u i- with 
>iiiiiiii'*r*. tim Ktiidetst. tjMxly drlfle\t ww-mv itti-iu il« ini 
imlnr> rniirit' , f'tiw who had twjrvii'" it frjcuilM 
ljr-:iriiy niTt' Hcli |ir('\ided for: but iiiii"i\ vn-re ffvr 
fr*>!a iiii- nr !■ ti'i j-nf^rr wrlcoiiic. Siu'U iv lJsef»e 
took t(.i t lit' iiilry^uli- vtrnll- il Altmil. livjriR bv 

their wit--, \W- hftv.- a i-^air<-iii|>nrriry ai-^^'>niit wtiirn 
j(hou'K tio'M' ^anini^r hlndeiit* m >.niiu'wh it imllii"t* rii«v; 
ll^rht. The Hixtk of V'AHnhnn.l-. wnti. i, iihn;it :'•}•>. 
ir»*At>t of the varlnu^i kindw of >» ;iii.l.it un: ]«-m[>I. mn' 
rnuld iikeet on the highway. Of ^tudentM tt has Ui tmy 
jw* follows : ■'They wear ) eltow nariiiefiT*, ruiiiie out nf 
l^dy \ enuH M<niti1ain. know the black art and are 
cAlled wAnderin^ tteliolArvL When they ojtur into a 
house, tliey bi>giu to talk an foIlcWH : * Here vou tiave a 
watideriuK nrh*j|nr, niiu>ter of the itevrn UW>ml art-s 
nnil (to iToniHieiid thriUMilveH to the |MiaaantlO an exor- 
et«t of the dpvll, for hjiil, for Mtonn. andllornll dan 
Then he utter* i^rrUiln inyntlf worda^ J 
three il^a of the croM and tsays : 

N>ir III liF'k tM- u band 
T<> rifjM la la ihk liad,* 

nod many Other pre(%(uofl worda. Tnvn the peaaanta 
brilara him. that all tbla ia true, and they are glad 
that he b eoiua, for tbey have never aeen a wandmig 
aeholar. and tliey aay to tha baaehanten : ^Tbla or 
tliat thing haa hamieattd to na; ifyna can help ma^ 
I will give vou a Oorln or t«a^ Tnaa ha aaya ^ Taa.* 
and foola titeua to the Um of thdr banL Tbna they go 
rith trirky. and the mwaanta bellevvL froca what 
ble to exorrtae the devil, ao 
. DO matter what la the laattar 
with theiu. for you cannot aokthantonitblnff bnt ttaov 
will apply Ibeir trioka to it; tkot la tbav WlU ahaat VOU 
out of your niuuey. tVmelaalO : Look OOt for tiMOa 
liaoohauten, for witerc thrv ffa about, all Is Ifea." 



CAai.loSTltit\-< hnuAT Ktitl Ktandit in Paris. Few 
altrrntioriji tiave hevn initile in it ntnp<» the day* of it* 
fCtorie* am] nty»>terleM ; nnil one ni.-«y i^a^lly linaeli>e the 
efTivt whieh If pnidnce<l In the nl'cht nix>n thn^e wlvo 
^axed ufKMk It* *trnnjfe imviHoiiH ai^l wide terraced 
when the hirid litrhlt of the nlcheiuiMH furnace*) 
Ntrv^itne^l thnnixrh the iinter whiihtw blindii- The 
buildini: (treserr!>*« It nnhlc ii; ij'itr of naodem ad- 

ditioHH ';itii] iK th'^ ■.tiiii' :i! I ■ t iL- ,L ■A.'-iril .i]>in'.irnii.'f 
which 1 iro'iijci^ an nlun >■ ! i i [ i-i ■ > t iTerc, Hut thi-i 

doubUeaa oouea from the Ima^i nation* bvcaoaa tha 



i,|lV til.- 



I.'. I 

>* it>. 1 1 . - 
nf«^ir iir*-|iiir*'il. himI 
- I'- iiriiiibcr nf |nil»- 
ih" fai'-.il'y fnr Imm 



1. 1 th- 
li 



tfaaiyaay, that tiiey are 
MMithvy rnn l>i'l|> Ihein, 



. ,nir>i[.-r- ( 
'.•;>l i-tIia|.- ii 1. " 
tutieiiiiit'Ei wliii'ji h 



-llil|il> rrtiftHl it 

■,]- ^ ■ p > iiinil'- no 
■■ti;|i.iriir\ ii.t'Tt^ir 



HiiditifKi^ fitr ft 
in luaffic. 

Thi- plnn of thr t>uitt]iii(; iimy ti.» Kttil to 'th 
norm*!. Thr onttT ff.tto o]x>ii« iii-oti th** ni*" Sutitt 
I'lniliUt At thrnn^lU' of th.* InmiI.*! iii-il Mi'itiitiiiiri'ltitl» 
Thp i*>iiii't sur>t ti!>. ifc itiori>.f ntnl .vtlfiiiii A>|tt^l. At 
th»^ iltnl»*r ;t I1iiiti£»^l |ioti'h rlttTf i-.-^ .Inhn rtljiirritMf 
wotii Ijy timt-. fiilt II »<till |trH»tervt«* tlh nltl lr«»ii miliiiu'. 
Oil lofjklljtciil Thar, >«1nlrcn»i* onf eiiiiiiot hrl|i tliinkini* 
uf tht? U'JvlH of lHM»itiful wiJllu'ii. iiltnit f.^l hy furiixity 
1^1 thr 4lfii of thi* iM>rot-*r,T, iiini 'i-rniwii rat whiit thry 
ililAf^fir^l l!kry wrv about to si-«- w hii pln(^*<) thfir 
tri>iiihhiijf hnnd« iifM>n that «>iit rnilui^'. Ili^n> wp i-^tl 
froIcA thtf* »hA<lp iif Mitif. >h* Ia Miitlt* riinnlnif iii» tht* 
-t.*|i«i. with her Iii'hiI oivfivil with a rkmk, atiJ tiir 
KbuMa of tlie valrto uf Canllual <(e Rottau almpiar iu 
llw ilriTrr'ii wal vt (lie aarrtmgt with K luuru al tlwir 
fK««, whils tbair nuulcr. In aHn|Huif with 1Im> Qnat 

Copbt, i» aerapM with ntareaBBagr, 

cabal* or onriiwritiai, wliWb,«a 
«HMtlliit» thu tamr ' " 
tro's Hrt. 

A m-i-tft >tiilrway. oov walled Dp, ran iirwr ih» inrte* 
mm u> 1 1 If M^iund Mtaty, *h«t« tt» trama arv fuuiiU ; nod 
a thlnl .Uirwa)-, namw and tortuout, atiU cxIaU at 
th* oth*r rad of the bniMlaraa tba boalairavlalte 
It la In thn i<a«t«r of tha wMl, in aonililala daricoaaa, 
and teailii tn tlw old >alnn> now out into apaftaianta, 
tlMwiiiilowa of which Ionic «iit npoa»tarnu)» wbMl 
Mil rvlalna Ita »ld iron balonnira. Balow, with tbclr 
■mnblartw doors, aw Iba cafriaR* honae aad dia 
atahte tiiaiaMaot DflM. tba iiilaBdU bhuk taana of 

U waalndtoiOMwarof nil tbotlfaoOooitodoOlar 
Hoetm flrat anpaafod In Airia. Afi aorta of laatoaSo 
atorlas bnva baan tald abaot llbn. Acoafdhug to the 
moat aiilhentie renot^ he waa a rather hH<^ built 
luai^ chu) in poorly cut blue talTeta, laced on the 
borders. He wore hia hair In a atartllits and luobt 
ndii'iilou»> »4yle. with powdered platt^ bunched in 
rA<U*tietiet<. Ilia allk aioekfngs Mere einhroiOered in 
pt»ld and I lie buelilea of hia velvet ithi>eit B|nrkled with 
nnrnioaa atimev. Tbe dfaphiy of dia]aun«bi on hi* 
hn^mand watehebaina went beyond tlie Ituenf vul 
(rarity. Ilia hc««l dm* waa n |KiiDtcd hat omnuientetl 
wicl) white phiiiie.^ I >nrin|f i'ii;hl iniinthii of thfye«r 
he wore u t:r»"j»t lihie fifX tdojili, Ainfiiient(yl liy a fur 
i*apoclMfM ui til*' form of a rrtrnp^iOfw, On the ftrvet 
Im* wam a u'alklittf hcarecrow, and the rloUlren u*i:^l to 
flee from hhn In tern»r Hi*, feufurew were peirtilur, hi* 
Cftmplexiiiti clenr. hi" teeth •'tijjerb. and Inn e\i" -iifrr 

iuarveU>ii«« Ih«I tli> \ O'-lifii •le-.^'riptluti. ■'. i ' 

tht CoinleMc Lur -ri/.v, .v ii riin ]. ^eeil, but li\ J i 
mtii-t.H she wa» ;v it-i.iiii.^ii nf In'wildrrini^ lM*imty, n-iil 
i/iiii- t:n' lirc. i; I ij<-* :n nil their atit;<)iie purity and en- 
|i:irii*>-'l ii\ un I:iiliiiri i-x ( .n-skion. Thr mtutt enthu*iA>i- 
ttr Ml Jut ^n ,mIIi .1 iriniiri-rs wpr*"' pTrt*Ur!y tlittMii who 
ha<l iievpf J". » rj Jn*rf;i.'.' TIj.'-.i u .t i ni.kuy il ih'Ih tti de- 
chle the ipti't-tmn ti-i iiiii cnicr nt hiT i-Vfn, ^nfiie n)ii- 

teotl'M;* Ilii'^ «•(■-.■ Ii1jic'.s /itnl nrl.ifh t I iJit I|ih) 

I iiir. " . I. iMii,:i.r nv . r II .inip >' >* 1 lir h «,iine iid- 
ri'ir- i- ih'- -led wii' <iii Eht- n^ilii l■■]n*''■^. other* 
H:iiil KiKl ill- )ii>i-i'r U'tonuerl lu 1 1 je l.-.' t rhi-t-K . 
tippt';ir'-i| t-) i>- i: n ni' ire than t went \ \ r ;ir:' n|.|. >/i5t >|jr 
* jink"" nniiit*^ iui'-* of her el4h'»f loti. ■••fi..>mi» fcr ' sniUf 
y--jir*t a ■raptiiiti in the OiiCcli .irniv. " 

t 'tif tiiiiy ] i]irij,:'iiie the cnintjnn tli.it I'ln .■j^n^, .1 in Hie 
Miirnis ■ jLi irtiT hv tlir Invtivl .'ir mii nf »-ii.-|i >tr.(ni;e 



t-'liuiilH in t III- ii-i'tt-l nl Mm 
■.»r,j|!,;.l ,1.' UnhiiU h,i|!v..|r 

hf pl«i-»' f ir thf iiiy-*t'ri-:ti 



I .1 1 1( i, ij:i.rs. It wu« t he 
fcht- wl.'i-r.'il ;\r|.;! fitftiitthed 

■ :'|--:->t-. Mm I|h|'<| (.» vinJt 

I '.AU 1 1 ---1 rn 1 1- r-e t.r f--inr I ii;fH wf-k, lir ri v jti;.- iil s n ■ 
tiT tune ai)il.r*ni:iiiMiii: 'inCil uti ui I v ii i.e.'. I h>iiir in thr 
ni^;l]f. It u•il^Hui.i IIliiI '.lu- ::rr-:il cnn'.; n,\ I jui-':*led the 
N( ■ri-'-r^r i:i inWnr-. iiii-l inntiv tKT-'"[i^ ftpnicc nf tlie 
iiiystt--rii<tit hi'innitfTv wli-r- hn^iVi^cd ari-.l ilia- 

Utonds lipArkled ill frucitiLe*. brnu;,'!:! to r* w h i tt- li.>;^t , 
Htit notwiy except <'a^flir»ir-- un ! |M'y:iA|i» i.'n- rur i: 
nal. ever entera-d that iny».tcrinii>. l.it-i>r.ilnry !l jir 

wan known for a cN*rr.-tinty wam tliAt the api^rtnient^ 
werv furtitHhetl with oriental »>]ilendor and tniit fount 
Ciurliottifo En a da/^lmi; coetuiiie receivrsi liiit Kue«.l* 
with kinul> dignify atnl ifave them bin liaiul to kiaii. 
('(HJfi A bluvk niarble i<lab In ttie luitcehiinibrr earred 
in Kuldeii leltrfii waa the unirer^nl priiver of P*>pr : 
" Fat her of all' in errry nfff,' rte.. thw pjimdy itf 
wlijph tf-n yeam later Parin wiuif a* a hymn to tki*' Su- 
preme Being. 

Anionu the many «torle« toUl nf (.'fli;:liiw-tro. rlmr 
the hUpper ui the hi.itel of the rue Saint < 'laudf. wht-r.' 
the (;h4)(«t9 inade UMrry. t<ti)t hoMu the reonnl ^Li 
gueatsaud tbe i»ovt took their iilace? at a round table 
upon vbieli tl»ere were thirteen coveni. Kach frueat 
pronouneed the iiuuie of the dead man whoM- sjiirit ha 
wialied to aptmLr al the banquet table. (;^[iirlioiktro, 
ooncentrating nia iiiyateriiouaforcee, gave the invitation 
In aeolemn and commanding tona. One afC4pr anoiher 
tba all iniaata appaarad. They were tlie lino da Choi' 
aettl» Vokolra. d^AMobartb Pldarat. tbe Abb«do Votaa^ 
oooa and Montaotioleoa Suraly one lulgbt bo lo omio 
atoutd eoinpany I 

When tbe llvhag dinera reeovared thalr bmlb«tho 
eonvereation began, but, anfattanataly Ibr tha IPiOit 
ghoata, tbe rweotd of thalr aonvaiaal lM ii aiohoa thoot 
talk atopid nonaenMt. Parbapa thb 1007 bo tokoooi 
evkienee of tbe theory that a man loaaa hb hand whOB 
ha dleo. At all avenie. tbe Btoty created a aenaatlon In 
ftela It taaebed the court, and uue evenJiitf, wba n 
fiba oonvffVMtlon turned upon the Uuhquet Of lha 
ghoata. the king f rowiHal. ahrtigged hU abouldeia. and 
rediMih^] hia gaiiie of c-artU. The queen huaiaa Indlig* 
nant and forbade the ntentJon of the nuoe of the rhar* 
latati iu her prepuce. Vevertbale»«. «nnH>of the ligh^ 
lieudevl ]adie« of t)»e court bnmetl for an IntrotlnctloB 
to the superb •H>rrerer. Tliey beiusvd Loreoxa Fall* 
I'iani to ^t him to f;iv« (lieni a eourw of leetoioaoir 
leMonx in niaj;)*' to wliirb no jrcntleuMfn were tobaad- 
rmttetl. |y>reii7.A ri'pljcxl that he would conaen^ pVO* 
\u]*^\ there were thirty kIx pnpilx. Thr lut waa tnado 
up in a dAV. anil a week afterw.^rd the fair clamao gOt 
tti.-iT n-'t f.--nri iMr rhev talkeil nf :r And of conme 

the -'■ -■■ ' I'l-t- e;.'!.. -.1 t! a;U\' a-.d 

L'uii'"''' , IJ' - I ' I ■• I .'I ■' I'. - - 1 le-.-i in n.- " f .t , I - r 

When Cardjoal d« UghOQ waa 6uuji4uv..l>I.v iu^taUed 
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iu llw rti*- \'u-ili*'-t)ii Tt'iiij>k. hi* lnid for iiit* ii»-af m-itfli 
bor th*< Ci(ti>t«> ■))' iii Muctc. uiKMi*^ uift>. nn aiUftitiirfh* 
of tiie flrxt Milk. tHtH-it'O i.r lit-r al>ilit> to cuihiiit rtie 
jutti|Miniy tin* iu nuanl Id Itit? jiIcliftiiiF>(. 

llflllC dll'la Mutt':' Ittxl lit ltl<* holllli' tllAt fontirtl the 

lOfUl ■nslv uf nt*< ri(t* NiMivc f^aiitt <till4*> itir 
tonlvviliu HeuumurvhuJH. S)u> tlri^t iuiult> the- tiv- 
ftHitnTUTt" LumuA atiU aO«'rw^uril iluit of Cu^tioK 
llOb wbo latNMlaeoil ber U> ih** cATihuiil. Th«'ri fol 
liiiveil tb« ««]l*knowa intru^ueuf xhr thnUHMMl ii»^-kliwH' 
Tbtt eanllnaL th» "woiaiiD la Motli*."' ami Ci«i;lli»rn) 

hb mbkap : 

"Op lh» 33d of Auirn*t. 17S«- « i't.iiniilM«iw, ao 
eiempt mmI •licht pnllcM>nH>n rnt^'rtil itiy Immi***, TIm 

— MOTCUnr, KlUin. baliim. mmI prM^totw 
taMMMvM Dfllir of th* o(llc>i*r» w1m> raiue to 
I tiCOM KM «orjilulw«int t» peraiit me to 
M wtf tAtrinfff. H« ratMsed ] Tb* mpmi took we by 



ilitrintr hinj^tuv in tiic Ki-'tilt- H»' r^i tii* jiji>.iit 

Th.--h hi> tlu- li'Mtr of hi^ US- rur.ir..-. put rliM 

k*-> In hix |i<ic-k«-t ilrtiVL* to Saial l>fiii-< -ii.>l ptir up :\t 
the Hntf-t «h' J'KpiV (toVAjt*. whrrp hi' rlt<- inirhT. 

Th^-n. v»ith tttytfu/ji. ii*' huil^ fiirr-w^ll i.tri-VL-r I'liriit, 
uu<l pnH*»^ili?^l til Switxt-rliini), His tii!iijNi-):i rt-uiniDiHt 
niiiJ i(i(4i«t \hiriii|e th*» ri v tl ii iMii. Fur . li^hliwi 
ycam (hiil (chottC lioith** wax iiiuiiittuf iml It wok not 
until I'^i-y that ilic Joont w*«f>« •»)M<iiHtl. for th*« |Mir[MiM« 
of iiurli^ntint; ofT thu funiilurt* niiJ mrv hf^ul^ic*^ncn of 
til** Umut tlufiht, whn w&> imUly brhitiU tu 1iL'< Tvnt, 
"l^uNloaAi** of Cb«* tiirnuiiri*, t-nicihlfti and Hlilrv of 
tliif Uocut« 4«* iTiMclliH^rrii ! " Oh, w hat it spU'iiUld |>u»t«fr 
for mn MUittoivevr, Mtd what u bait fur a colltvlur! 
WnO tiWft thg glootuy t^Hi jf the rur Saiul I'laudtt 
fani bid M llMory. Ah. hut I Ata motaki'n. In 1h:»A 
■OHM finnin wm UMI*. Th* old ciirriaK<> di^>or wa» 
fMuovM, mm! Ib» ooetbAt took phtrt* ukoa 
tmm tb« mJiM of th» Tnupte. Tb«n» ii htAiia»< t4>4ay 
wMi !!• ciwt iNritaiUHl iMHMate lo«k«. Thedm of 



tt-ut th.- wi.Ki j.r. vnU-r-n- .'f t:n U puDy ^ 

It..' ^.'r:i,>, r.i:.taM..>.i in t kw MantiaB^ Md hmS 

Lv ui'TH huriirni rlii^n ;h.%( tbef lIlOQld l«MI 1k$taS 
luitleriL— iteielMitt HJtiuKH. 

THK PSOaRBflS OP BOIOCAlim KlTAl^ 

TION, 

Thk roui|H^titton opeiieil two ymn Mfpn atHit^flu 
uf ihc Miiiivter of tiM* Marin** for thr uLnbrmtioocf ■ 
pruj<H.'( for a cubiDariue turptnlo Ixmt »(wtiM to 
thr f?enl«uary of the lint M>rini nf att^itpu «l 
luariiie i»urlf;«ti4>ii, vbich vrrrv luniji* iM Frmnot'. inlhi 
yt'Hr [7v7, by Itobrrt Fulton. TKi> pmblMntbat*ra«v« 
»o cxcitinK at tiw rUwit nf th»* iiln«treath otalurt 
alri'AiJy kiochI hi Umi front nifik nf wriotw mtiubn^ 
th** I'ti^l of tti« •l|rhlM>nth. How mueh iiMn>rlhrKi|» 
tion iiiV«ntori «re M pTv«fiit. tli wbat iumimt Um 
hav« AppKMflbed ttk «b»i «ta^ ban nMrtiid Ub 
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thn txillar. He had pUtofaK the (torkt of whfrli a|>> 
IMuiml rniiii I|H> (loelMltof nhoonl. Tiiry hiKllml tu* 
into chf Ktrvvt and Maodalaiulf itrnctcrU iiir aJunir lb* 
l>u4il«vHnl nil Did way to the m* Kotra-Itaua-dcJian- 
nri li. T lit-nr a curriaKi! apimiMlMd wMeh t v«a p(r- 
uiit(«tl Iu iiutpr u> takr thn mail to (Im Bnallllk'* 
Tan oMMitlx Utrr til* poor Hrcttt Copht Mnmed 
"^1laBti>lilahoaMl«tn»ni»8aiot-Clai«le. Nrvcfk 
, Im rM«4*«d • wwra ■rntlne. FVan cIkIiI to 

Mm. eSml hli luuidK, and ourtM fain in 



THK PRmiRKSS tip SL'BMARINK NAVIOATIOW. 

tb* priaoQ of l/iaix XVI. dow" tlip haiis^ ol Caidiaa' 
tnit Howatnumrl— Prointb»<'^>iirricird«iKataIlalk. 



Hut hi* Iriiuapii WM ulinrt- 

On Jaas n, IMl, th* alio"' daa BrnaniAm 
-—- ^ to Cfa||M t * tn> owIct Itam ilia kioir to laavw 
nria In t*>nty>h»r bonra and Fnum liafara tha «nd 

of two WM>k«. Thla iraa HHni4hln« tliat tba gtmt ina- 

Sdan aluHiUI havw fn»i>»ivii, hoi f>nilml)l]r tlH> wtiwl l» 
• bMd wbleb ran tba pmlteiloua bad beounia roaiy 



_ J al ttar anwaahad talaphnn*. It ia a c 

I to tha imldle baatth, A hiM<t<>rlalo«lal taUa oa 

tfaal aiom aaaa tl lullacnia hara beva coached, apiat- 

lamiaBilinHaalllaMlhalclepboiMitto ba aonr ' 

hr Uia aaM aaar at d» iBUlliatftil, than.hw 
caadad IVaa ailatharaMmeaaMlifalMd. 0«r I 
ant TbHad aavarat bouli^ and a 
paMie iala|>haiM aaabantpia. Ua i 
arnna wira and daan eoMoa. Ha noanlad Ifaa aattoa 
un a piara of wIm and rnbbad it around tha inalda of 
lb* iBoatlipiiX!* of tba tWaphooa iwoalvar, Tbaa* waaa 
aavli iibwHxl In a xnia)) bottia and nuvfully •nUod, 
Til.- llr.i i-..rt..ri ,-iiuuiriwl r»v«<alail a iiiiiltitiiila 
ijf till* itilliirr'?.!! lutciili. iitiii it waa au Willi tU*' mtmp- 
iagH (rmu all uf llw Iclrpbuuca. U ia thua quila |>Uuu 



ooanepnnwd. «b*t dlfflcnltii'K Imv* born mimi' 
and bow they hAva bt*a oTMimiuf, will iHi(H«r 
«l«arly in tba follovloft. „ 

Therein tlie rva«ler will Itnd l>miiitht 1iv<-1Ih' 
the noiiible pljuja of ^ul>luaril>» ih«i h«" 

daaiguod (and for llie luonl |>nrt cviirne.! duII 
tiaw of i^ltoD ami uf hi« pm!iin<.jr. Biufauell. «l> " 
that of llaain. QimUtc Y.iW and Kuniacu'ti' , _ 
a*a COllaotkMI of U.iw data re|m*M>l" « 
itaf natteataod int»lii«»Dt r..»'nr.-h. fur 

UMlMI l( ilMlabt«<l to M. r.ireM. ..lie 

■riiMMi at the aoaipetltloD of im*;. ^"J"'--* 
an iMaMM, H. Fonts bnNwbt to iikm du m 
oSa boadiad and «lalM«Mb wHtf ol 
> of vhlafa tm aaaaaaM lo ftadtaw or taooninKt- 

Inir, 

llirnrea baa »T*t Man baao {MbllahM. Tbr 
tkm wbkb aoeow|ianiaa aaah of than 
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(h** luua^ Hi>i1 natinnaltty of thf lnv«>nlor ; (2) tlM> dnt# 
of Ibt* likVMiliuii or thiir. of llif oiiHTimt*!!!' ; |3» tiim 
pH»ei|nl dtia(Mi»iiitiit itf tlie Imttt : {i) itu milleauon of 
Ibr luHhud uf pro|>ulttio<i UhI hiibiiiHrKt^hr** A4n|irt>4 
vmI i-V) nti iit4lj<ULtiuii u( ilw iualerl«lii uf cuiiHlnictlon 
iiid ni thr aruiaiumit. 

Thiwi Mumurt <litt* cunstUotr the akirlftuti. n> i( 
vrrp, of the history n( Mnbcunnnr tiavif^mtion. Wr 
cnoUt not (hiiik of nHu |»lr>tiiit; %»ch hUtory iu thU 
(tlarv. ftiiMM* « volniitw wnulil bo rM|uirpil for that pur* 
(HI**. W»f ttb*JI, lh«r«fgrv, coiihiui oun^lvm tu a prr- 




Pavirs. <IHKri. 
t c«n[«M«r4l sir Botor; wbtnrn#Mi itaMKb • bnnieatsi nmer; iniHa 



IhAt of WilliAio Hoiirnw, in \tiM. Twimty yeant aftrr- 
vrikwii l!<irii**hiu> rnh l>nbhi>l i*«iii»truriMl '« wntMlfMi iliv- 
ing hoAt, hAvinic tiitht jnliiu ol oil4<i) h-Rihor. am) 
which wam cMUiblik «»i A4WM>iiiniiMljilliiK 1\UtH>u pi»rM»niL 
U wait iiroptfliHil by r.wtf<|v« oar>iii**ii and |i**rforuMHl it« 
evolulKHUi uintfr the watiern or ib<< Tluitur* to tlw» 
of n Larp? uuuilter uf »|i(H-tiitorK. atuouie 
whcHD wnB .lniiM*ti I. ThfTr an? aUo MH'iill<»iinJ Katbcrv 
Uerr aud Toiirnii'r's ouLujiuriDc biwU ol atui 
l>ay'N tMint a( KMM, wh^'^h I«tt«r miiainnl with ita in- 
veuLor at the bottoui ol tltti wutrr. Uul Uavid Uu«b- 




Klaiiv French \ )f^>). 

I^cUl fl'A f^vt; illMiKrr, .t fMrl; pn>|iBlnMi I15 ■ n»<nr: Kibtnrr* 
iMrxi <kf"Vtl ft mltictlnfi nt Toliiim , |mi%«I««l MiUi ft Mpi^ l«l*< .1 awl 
A. •cnMltr*; f. wlikr iihr«'i: f>, rnnmaixlffftatftctai: K. p<«rtnc: 
mMori M, iBMrrctr of ootDprenol Btri If, frmrvotr «f cmapnwnj eu. 



don rmcT^'oir, Ihrre wait flimi a mam ot Irad fonuhiic 
a tt*]Uut. Thr pn>pulitinik wiut «>ITiM.'t<H| by uirauv uf 
twn oarK that pmlrad**)) tram thr hull thr«>uf;b two 
4loiibl«r MH*k«tii nf riilM) Ivftthf^r. which pfrutitliKl th« 
•utHunriur nnriffator to ttirii thenar bl«tl4*ii r(l|{i*waya 
or hnrtroditally hi wcirkliiff ih<t*m harkwanl and for- 
ward. 

A(<corttlf»ie r*» i^tfrtain ■uihiii>. Itiihhiivll did not vm- 
|i|oy oar». but irvuuiue HUtilahihie and prupelhofr 
tM*ri*WH arluat«d bv lufiuirt <»r winirlmi. Oue of our 
npjm iuler|>rrtx tdis (juilf iiullkely vrn>k>ii, accurditii; 




litM'i-HKIi. Franeh (1KH.1). 




I. A K K Auicrlcjin I if*Wh. 

tiy ■ mrtvm idiMial t<y ft •Kwi c-bkIik «kftk- ftll(«l Md whrcU dmta fe( 
•a vlprl«tr intM** «^*m miImmvk*^; MbiurMHi llirauxk ■ wwntlf or 
wakr; cownmi tlova^ ■ caioi>i|ft>w; eeB»tiiirfaMl of atn*. 




I.*fiASxr Frwnch (1*H>, 
Tht "Hnhwmlitlr." U«trtA. iC fHt: trMlh. lOfr^t: kcfctiu tl reti. |tn>|>«Mim by • Mmm rtuctar; niMtncMd of vtal; ptorMid •lia 
a Uvpeilu tube. ^, imm*or; R ^mi ; /a terpftdo lalw; Jtf. at«itlii| imrsr^ A\ laddn; T. luq«alu. 





fti In luuki No. 



DBJEKWrRCKl, No. a Raaalan (IHtH^ 



mOTToir nf wilw Mid I 




nulnr: tubvcnlM lAmitb ft dlailaoUoa «f mtutt. 






NOHIIK-VFRLT. Swi-dlwh nHHft), 



lxn«tli.4l frvt; U'Mtuv. 40 (on*. T««^tftlitn ■ r^n* whit* lAivl ■»! UihMirk ••sprrtKftkd «tlo:r whlk luhCMtvrd. «iNi»ff«*0O 



Tn»*>T»rw »rU'>n Ntitil««frlft 



I l<*o Iftftml vcrllrml wcttnrm mn6 t rnVict rruitUw^ t*; ■ imlvtnm, it ; 1 
.4, A '. wnn*fi iif MfBvhraftnl ir«UT; ft, boAtf ; n 
Dtr; iBvptdotalv: f. cbouIux imcr. 





clKtrie bmCm; MbmmuD tluwMtb • nascunn cf toIiiiiw. 



LR4'Ai'r>RT. Frrnoh flWT). 

IfTncth.'B TiWl: 4UifKbT. U & fM^: frnf«il*t(« t>]rftia-m 
of unknoirn <Vrac'<T; mbnMc^ I*.* ■ t»MlvinUi) nicM«r 



Hakkk. Aitir-riraii il*<t2i. 
inMuii br •Lmu Hfallr aiftM uil i-4cctrlrlty uhllr - ' 



THE PIUXiRBSS OP SUBMARINE NAVIGATION 



•M»ntAtio« of a f*w o p waary •xpl*natinD>. and to a 
terciUpifiK of aoiihi nf th* data mnbram) in M. Formt'H 

The aubmnrhtv IkxU that bpffimi the nerM I* that nf 
HuAhnrll, an Atmrrlcan. AittMlatiiitf Piilloii'i* " Nao- 
tiliiM by twciily-frMir ymrs, Huatinrll'ti "Tortol***'* 
ltM«lf hail a few i>rrtltMTir«»<»m. Tbtr flntl uf all kuowti 
prvjtfota for * tfuouukriiHi UhU »{ip««ni lo hav« broo 



n«ir« "Tortoisp'^ wan rMilly the flml diviiit; boat that 
Kari* indiftpntahly good rmult*. Althnufrti tin* form lo 
wht<^h It owihI it» natnn waH not vrry farormbl* totfitMHl, 
it at Inuit aMnrml tn thp NtraitRi* rrnft vcr>' (rrnal Nta- 
bihty. ThM "TortniMi** wo* nipubtA of hoUhni; but 
on*« |M<r«<iiii. and wax pmvujrtl with a mipplv of air 
hiiftti'tfiil for n (»ubn»erfciuf( of half nn hour. H*>nr«ith 
UieliuU, tUv luwtir part ot wUt«h»erv«U Aiia«ubai«r- 



to which wo »hoi)ld ham to attrihntr to RuiihnHI (and 
|>iit back At Ipfwt fifty vMuvt that tltMWver^- of the a^H 
phcnftoii of the> Kcro'w to narii^atlnn whirh rax'rrra 
Kauvat^• with K>ory. 

Hnw(*vrr this tuay b«>, white rp^fnhlntc Mn>hn«)l th« 
iiKrtl <»f havhiir b*>en thn nrnt to iim> fhf> M^rww, th« 
fart imi*t tn* rrc«>iniiz*^l that hlH *-xp»hni4'nt wan, In 
maoy oifaer rvupectJi^ a iDa»t«r stroke. Hm embrjo 
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mililJiAMii)' [H'-Ki-H-t-I, ill II riiiliiti'-til.^ry -taf*', nil 

(lie pi»'t* thjit liai't* u^<^i Itv ili- itivt-ntor- u)u> 

liaVf -iH'fi'rAlfil jiitii i»ti l vih.i li.iv*' l>--fti l*ftl»-r r.^vnrc«| 
thruli-^-ti lli^ (►ni;m-i <if i:if<*haiiic--. Tlii' "Turtle" 
Hai) tk HiiliTiicmi'ti rr**frvnir. kiibiiicr^K^ii urjil 4-tiM'r'>i<iiii 
|Kini|iv wirit iloulitc viilv*. nKiifflv ui-j^ht, ti c<nttj|>AK>f 
Ami tulx', u »ul>iui'r*^in[i i'oi>l< plin'rd uuilt-r the 

Klo>1'« foot. tluU air [lort^ chtni'^l with ofTx. It rri'ii 
lllMltennlMH-MTiiiii(r«'MM'[iI fur Mrpwing to ttni xitU' 
A iMWtm VMwl a tiT|if.|n. the esiiUKkMi vi whirh 
wjia nffulAtw] bv a L'4uekw4jt-k iuuvpm«Dt. The "Tor- 
tolM* nrv«r bl'rvr up luijF ship, however. In ITTB^ 
maamil hv ^ rir^iMit I^. it did iudetHl attattk ao EDf^ 
llflh v«>«el. but tilt* l«t(«r was •iMMtbeU wilb eu|»|HY, 
and, for want o| mi ji»leqiint« bvarbiir poiut. the wr^w 
did uo< piercv the um*I«iI. 8«tv«aDl Irfw Iwd loabaii* 
don liiM t(irt>MliK, wlii«h au bour aftvrward ciploileU 
and rnbctl a lur^^Dluiun oC iPMtMV BMMb to Uia aiuaM> 
want <if tlttt KutfUab erww, vlUlll wm Jmoonmktm of 
tin daii0fft tlufci- it bad rao. 

Tba ««lalimta<l imdiMila Foltoii, who alcn vw an 
AhmHomk toUo«« HwIiimII «lirooi»loRteally upon the* 
Urt of (be jDVNMoii labiMrtii* beatt. A* I0 well 

haOililli It IA PmIiM KImK ht MMlfMfeti Md Mi 

patlnMit«d witk lha ^ITutlliai.* M* iMd MMuated 
a pveHuilAary pi^Mfc te tba JNimImj to im. but It 
waa not luiUI «M tiM «f hb agar- 

■hapvd boaU 91 M In ImcUi and «4fai ntjdtb. and 
built of iron aiul enpiwr. tnok planr aprni tha 8«ino lit 
tlwNkt of tlia Invalidffii. Tha boat« vhteh wak pn»viil<>d 
wKliaiiuut. in^vpd by »aM whil* Rfl>ja(. In onlec to 
MlbllMWi!' *t. th«> iMHt rt^lntt witm f(rld#d. nud clit* 

■toltlfrati nH9tirf<l iiii'lvr wtttt^r by meaiia uC a aoci of 
|ml<]|t* wltffl actuiitvtj tlirLiu;;h wiut'tif-> lurued hy tbe 



The fxjj^^riiin-nt an<Jii tlu' Sriiio bavjiit- prov«*d KJitk- 
farton'. tlw " Niiutilim " wa» wnt to Hr4>»t M>ttii)> 'l 
by thi* invpRt4>r uinl ihr>^' luwlMiitita., it <1>>mn'(i- It-it in 
tlVc riiaiUt»>Ail Jo u iji |.r h 1 if %** (tH't, iiint fvnhjtf«l In ;ih 
fllityfiuM". f-ir iih li'i'ir It t v^-n nii-n.-ili'ii tii ltl«<wlin: 
ii[> mi h1<I hulk t'K'' h'liJri in'ki itt-ixviil l>y rhi- mm 
tiii>«l"iii. < Id AHfc;ii-t T, l**!!. Knit I 111. h.^v iiiij nirri<-<1 
ttJotit; Jiir iimlvr [trfw-ur*', rr'rii.itii»'i| "uliiiifrirfl fnr 
ii'*i»rly (hf liiiiin«. Thi** vttu* l.vt fuhiui*r>;**inH' in 
Kmncr l>t*f«|iit<' llit'-.f iii(?T«*-l3tifc,' r»-5(illj<, iho Krfi»t*h 
pivt.-n»inriil (inl nm jtnti.-** r w.-ll t i •■rr<i[iv itjtt-K aiiy 
liiriiT^T wjth !•ll^tIlillriul^ iia v i t. In 1**II4 l-'iiltoii 
crmiWHl i>v<>r to KiiirlAiul, nhfr*' lu'- v><\* mt luor** (nrtii- 
nala. Mi* (hwu n-nirm'*! to thi* I'lnt. 1 1 Siur. «■ -^n 
Bavhnnll, ouh htttitlrk-4) aiul t w*>nty-ti <. •< > > .'ir« tt^r' i. 
Atnl Fulton. hdii-lrt'tl ytMir" i 

r-Xp^r I|:.'-|Ih V.h:r 1. iT duV I »■ -i\ i|, 

rlu-i*.-" .t-n n tii;>^r r.-.-..ii: rrr.ii- -.f n-ir 
s-ii -Htitirii..'' t".i'- [!. iai;_'l.i: -•-•iii if Mi 
rt-ry li!th' to <.lt> in nnler u> irm:nf'li ii i % t y i.^-r 

thr <lifIlriiUit«» of -aUinnnri'' 1111 u'li N>\ <'-fli.- 
It-M, for th<* iiLtt thn**' <]iuirt«*ns <>f this vt iLtiir'- rli 
have bfM'iL ill »Ultii rjito. 

Thr thiril Milmi*riiif b<i(kt whi<'h ■>!'■ ^Inf- - 

h:U'k lo IH-,]. iiImI 1* that of J^tliliip I't.nn ^Nihi.M 

I' lii ip III tiiH tiJty vvtir-' hr.'r-. itl ,rt. i ipr. h,-ii 

lijH.:. nut fJitvly. AuioOfc.- ...i-ii. ;t- 

njlitl'.T of r-i(r|'M*fF\ , th.t M.iMlL-'i ^ Mj'>iiMT.ri" i-i.al 

(lf*'^M. wl.'.-l i^r h;!-*.' ;i 

iti^>4i>r T'l" 1 1 1 iiinrii ,.■ liiiif .i' 

tail<j-r. ?• ^liirir:;.-ri:ii; !i,;-iiL* With 
luiu i-f l.ak- Kri- ll h .>l iT-.ni 
■ali- r:i''l' ir> fii i.-r I ;ii>-i.f ■■. 

Ijjoii till! whoif, thr hiatory oi aahjuurifn' imvitii 
tinn iijiiv b*- iliviUfil into thn-i- [w>riiMU. Tht- llr*t |m 
thnt of l^imhiii^U uml Fulton, rhArui'toriy^^l hy th^ *>liii 
pikfity of th^ iiii'i-hunirjil i|M'tho<U fMiployr-l kim) 1>)' 
pti*titivt< rv«ult.*. Thf MHroml l>fKiiiN with AlthaU*- 
Kiiitv. RliHi. Aiiil iiilii'f». »ti<i fit^-niU" nil to riH-rnl 

£emn. Tht iMr^l ••oiii|>ri^-. the " iloUaiid/ 
OlMtM SM^." Mor-r-; iiiHl ihr RtOI 
iictaijC 'jr lire uuiJc*r Kludjr. 
(To 1n» oautiuucd.) 



CAEK OF AHPMALT BTRKETS IN (fGKMANY. 

TRK ImitiiHHit of anpliall i>trc!<t*td here hi Hrt>>laa in 
antUalydifliwnit from lurtb-KU L*niiilov<Ml in iU« UiuUmI 
8tal«». aayii Uultod Stalas ( oiimi] Rnliuan. of Brwlau. 
PoriB 



ri illip th'- Aiji-riran 
r-i iiivt nr^ r iil Uir Im>1 
Il-Iv fiirii.r lifii nevrrai 



^ Una laaii \in.>i cUiirfty ot fonr »i|Uan«8 

In fraol of th« ntiMtilatvt. HI* Cw>w tw ktw|>inff th« 
•tmta clean an* ax h>iiim-»: Ao Iron-hoptwr wb«e]- 
banow. a «lw»v.'l. jt hruaio, and a rubber BeraiM*r 
about >^ fMt long. Tb» robber la faotaaed iu a irbe- 
llkie woodau daiUD «nd Is abaut 4 Imtm wMa^ one- 

aoartar of an Inan tlUek. aiid very atlB. Tbh umui 
uriris* Use day !■ tiObtlnually ooiuir over bin four 
Hquiirfii. takhiRUp tlie lltler aud keeping thm utrwtii 
thikruuftbly «teaa. Eiu^y in tbe iBorainir. aft#r havliiff 
claaiMKl tbe street, lie taken bi« wheelbarrow, loadM 
with vary flnl^ nharn Mfwl, ajwl wattpnn the Min« wicb 
bis btBoii or a noalt Hhovel lightly over ib« atrevta. to 
pMTCHt fUfiplBg. 0bo«Jd II b0 A rainy day, be repaaU 
tbto piDMai amnl tine* dntlBg tba dnr. Cmmo b 
«asl^ two ifiriiiuliig aan an arat mtt along>lda of 
•nab aiber. an tbnt they aovar iha whole ebvet at oi»e 
tbita frtth water, mefedug tba eaiiM tbomugltly. Im- 
nadkMy iaUowing tba eprlnklbig «an eonia foor oito- 
bona foEiar iMwh Bweepeta, about 2 feat in dlaiuetirT. 
•eraeptag tha water, Mam^ ale. into tba gutter, when 
the aame fa> piled up and eartMl away. Then tba lunn 
whn hAs rhftrjfit of tlko)^ streftii eoiuM aloiii; witli bin 
whe«'lliurrnw iktul uprlnkle* mimI uII uver the *trv«t. 
In t|ir|ni: itr AUtdfiin, wht'ti t!u» •.Irit^In mc uft<>o ulupny 
or Wt^, tlM* wa»ltiQK -L'v.-ml ftiu.;' (liirini; th\> 

Veok.. 

Mr Krilmaii ia infnrtwd li.i' v»i»*.htiiK !» ilon^ fur iht* 
pur|Mj»r of rL*iunvut)f th«t hHiih' wbk'h thf aNt^liiLlI 
w-^'iu* 10 IfuTi', mui to Kwp the- ulrr-f-r from hfiiii: slip 
\H'ry ; al*u (or th*- |it-r>>t'rv'«Moti unil hiirxli'ciiDi* of tin* 
ll-|tli;*ir 

rti*- iir«ti wlki 



li!\K 



luir^-r' ffi Ihv iL*|ihn!'. jiiro^'t* I-, 
r-ul^i [t^r iioijr. (»r*liuiiry •tri*»i 



UtixN "ir-.^l-o prt J |»i_'T l.i.'iir ui^ii rt i'i iv. IH nfi-nii 
A»l-'t>-vt- Jir.' k<'pt ill <'\('rlJf:ti (■■■icltti.uri, tlw chof^ 

inp>o» till- pii\ <'!h<-:it or «ir.-.>t Th'-.' \uu*t batiUcett 

up Hipi put 111 II iM'ii kfi'I for th?tt p'ir|M.-(T. 

I'll.- f'liv li.-i- VI ll*- l.'t^K. r- ra-leiif'i on litrhp fK>- 1 

ti^'.l I :■ -1 ll' Ml - ■-, P.'ir.'- ■■-r I t. in « >li<.-|| I t»(* put. 'Ill' Ul.Ly 

tbrurt MUBttf |Aii4*t;r wbiiu wulkiLit$iLluu4;. U u very rare 



to (iny »(i>t*' iiit(t«-r on thf Nrrtri-. ji> ih»' ritiwiiH in 
i:»')o'riil t«kf nrliW hi k»-«*piiitf Hit' ^trtft* elfaii Th** 
hoii>..'hohlf rx liav'i* (o mmc^p ilit* H[riH*tM lo ihr <*ciitt-r 
<»f lh<' "Irci'l n->riiUrIy t'vi-rv inortiiijg iM-ftir*' mx t»clofk- 
Tbe Jitter is pibtd up auu narted away hy the oUy 



Tm&OB BVMWmOM PBOU UNITED 
STATSB 0t>K8irLa 
Port Wocha at Maalavldvo.— Minjuter FIneb writnt 
f r<>it» Moiifovideo, nufler data of Nareli 19D9, that 
therv appvare to be an opauing for Unlte^l 8<at«« eiitor- 
prise ill r|i«> mDHtmrtioii of tb«* |Mtrt mi thnt pliu-»> 
Tike owe i>r tlw work I** «**>tlnuitM4 t>v Ur. Fiix-h ut 
fnfin pi.mmn) t<» tHMKHt.tHKI. Rfprnt't'iiiatlvett v( Kn^ 
ttcrtituii. mihI Kr^'iH'h tiriiitii nrv t'tMtmvuriut; ,lo 
(il'tain th*- contract, luit likU fri'iii lh«t Lnited Klaltw 
are dcsirfil. Thuttt* «'uluii^ lu bid nhouhl write tu Mr. 
Finch in di'Iail. 

Export* of Cli««iie iia4 CaiidlM to tike PlillippinM and 

Wpi( Ir.di<»«.- Ski.-':- I'utia, Puerto Kii-o, anil Iht- IMiilip 
ti.iM- i'oiiif iiii-ItT 'Ik- n*(jiii»L' of the I'lkittil 
Su^tt■^, 1 hi-ir ituv*' itvx-ii ■ ijw>rl»'tl froHi thw ronKular 
(fliMriet, ^ayii CutMiil S. I.l-'Uw. of fto't. r inhi t.i iIk-w 
iifW I >.►*># -A* ion* larffe ^uniisrliii'* t-li.* -.^,;i : ;-niiillr- 
Diii-lTi;: the i>ii».t *li: iin.i.rtih m.-ioi.t t 1 1■^ M.if -I ;m 1 

there have i*-.>M i--uf,| iir tin- .-■ n -n I il-- lu.il rli- 
at'etK-y at Srln-.hi'l- r-^.. I;i||,r,r...l hm.[ l|irl% ■(■li.'ll* iiJ- 
voieew for tin- i-lari'l- miiMi'ii, atnl " 'h <\i>- i'i<''-p'i'iu 
ol a few HliipMii-'iI^ of ^iri. f|ji'-<* i* Tiji-lly 

<»vrreil ulitpiiii'Ti'.' --f ■■fi'-""' mni I'iiii'ii'-' ('i|lui 
there tiAVe h«' ii fhii pt 'l - I '■M potiinU of rt'.) <-^<' atuk 

■t4,I.MI JMMIZMI^ (►f <'lih.||.- 11.^1 t". I'll. TTc U,.-o I.'I.tilS 

im>i]ui1m of e;n-i'j»f juhI l"--- [-fiiinl. of can, Pi-*. To 
MaiiSiA a t'Mii--hirTa^.U- ipi.tiitiT) iTf-M nrlii-l»^ 

Ih'I i: --Idp;-'!!, hot Il.r f \ ;t ;-r ;i - 1 (.lint I'iiriliot lie 
-i-i-'-rlaiuf-l, a- :nvorf« U -t ll.f T I ■ ; i 1 ppri''* are ti<^t 
alMa^-^ takt ti oiiit. itterehanlK liere > I.v:iiih;i: iI ib uu 
IUH'.---iir)r. 

Th<' -'hei'M* lia,t prini'ipully l»i*i'ii of i) <■ " Il liuii" nixl 
'•liomla" \'arie(i**». aiiil the ejuHlh*« lunsl.y the onii- 
iiary i^tearin artirte* for »Jnnn>«tte iiw. 

I re|M<rt th'^»' iuct*> for th- ri-A>oii that I know that 
rht-^"»' very i|iii«-li rvM-rulilini' the v«rit'tie»> iiamed Ik 
iiiatle id the LUor*'<l Sij^t*". aiel it api»e.nrT< to me (here 
luncUt l»e a rliHiie»- fof Atiierimii elit-ene unij eaihlle 
luanufni'liirer* (o fliiil a iiinrKet for their prtnlnrt* in 
the iplaiHU- Tliere niiirhl perluipf al»o Iw a chance for 
4>iiterpriifiiiK AuieriruijK to e>tahliA]t ilairit^ aiul i?Ii.t»c- 
flicturt4M Ihrpe. In Viu-rto Rieo and ikan* t*f 

Cohft there ie rrportfld to he plenty oi ttneandnnur- 
t»)iing irrKM am) otiwr fnoil for entile , iwhI even if 
tht'Ti' ftlMMiUl he ocrtaiti ' t.>-tar r-r Oim dairyni.ui to 
oN.-r'euuw 00 account o* 1 1 . , 1 . ] ^<■.^^^^ n nlouht 
thai: American enteffin-. < 1 Im .'.piiil e*. ilie U-K. 
Til' ne ih no rea/<on whv Auit r: i iiiir* should ikol eupplv 
tiie We-il Itiiliaii UlaiiiU unil (lie FtalUpplnea Wilh 
I'jieeM* and various articlo whii'h are BOW taiporlcd 
frntu tike NetlherlaikdM Ukd other Kuropwui aonolrle*. 

rig OuUiTitioa ia Otaeea^Anwrican (Inilt gmw«*ni 
hnv- infonnadBWtlMltoairiatoporuoBiof tbe tinted 
stateti (hey hB«# MNtMiM In trabiog tg trt^'- <>f 
iieahliyapikaaiBiMNbWbMibeAran abttaoaneeof irmT ; 
hut that, for MHne reB>Ofl BUkltown to tlH'tn. the rii;>i 
do tifjt mature MJ that tbey (»tri •lrif>l atul parked 
for the iUArk4't_ I have made iiii)itirie». r<«»nKnl 
I Daniel K. Mctiiuley. at Atltetu. in n^ganl to tbe Ureek 
nll't))l^l of fiv ciiltme, aod a well inrarBiad taiUlent of 
Ath<-ii«. Mr. George XieuUidcM, bae favored me with 
th^ f(ilU»wiiig paper oti tbe snbjoct. 

Willie waiting lor wild fig tree* to grow and bear in 
tbe United Stateei gpowerv naiicht profit by Itnuortlbt- 
tba wild fig and Uarteoing It lo tlkelr treae at tipeoli 



"Wihlflff treeaarafMiml both laUrMeaBBdiftAela 



B A| ttea wbieb pmduo 

Irttlt WBtTwiellwiOWB In analant Uroeee^ and wry prob- 
ably wae OBltKvBM the name niauner as at preeeut. 
Heralotua mfw i 

" * In tike plain of Babykon one And* dat« treee every- 
where, the nkajorltv of whirh |>rodn«H» frnft : and the#e 
tree(>are cuttlvnt4>d in the Mune way tvi the tr»H>n are 
cultivated In Ureeee, v|^.. hy haniriii^* uii the treeH 
bearing edlhle dates the frmt of the date irwjt of the 
loaeeultne kind, uu the Ureeks miv. which trt^<« do 
uot produce daten, tm that tike Ineeet wbicli n-meii out 
of the friiit uf the nuuiculine tree may inoeulAC4' the 
fruit ot the tn^v b«*urniic datin, and thu»> prevent it 
fnMU falling hefore rii»«*tiiinr ' 

In aJ) part* of ttre«»ei- where tl|f»» are jcr*»»ii. frotii 
May to.Jiin*, the rnltivaii r -t-i.- lo pro. Mr*" fruit from 
live u lUi llfc' tne**. \'Ht. rh.uil.thur ' rr^e- of Srnyr 

itu not prodiieiiiir A HufHc)>Mil 'pi.Miir> f^ r local ueedii, 

llif p-oprietarw of plaillalioii; w.t.- ol-iiL-i*il In bliy lha 
i,T'---'--nr\ fruit from the mint i-f ilu' i>ri-< k ii~''hip^|^ 
^iiiil fv.-ii fr<jtti <*nfte, isayiny .1 vfrv hi^'li price. 

■ lire Lil nimpc i, r.4iti* r !uird, and dry. TbM[ 

ari' .^tnitjg- HI hiiiiCLh-x tt il ^ 'N a |i|eee iif »tri:»Og flOTa 
i*T Jop«-, tilHt itrv la>ictif!; r!i> '•wcgkf.fjjf tri'«- 

"Thu methoti u not inilven^alls ;».lupi. .l iiiTr.*r a 
ijv. for ln>tan(.>:', It iin never em pt '> -m; 1'. r I ap^ lii- w ild 
lie irwi there inulliitly to sueh an v\i--ij1 IJ;iii th-- in- 
-•ecth *'aii pa^,' lli" < ■[ her tree* llllai•)'"l^ 1 ) 1 , • p. - . i - 1 ler 
hand, [iriicri>' li lli-ued with porsi'tc:i-e Pt hi- re 
than tvreiity hvi- titiini';( (Hi^ht nnt hi tiii>>r*'iCHrih-^| 
The opiiitoK that th4t wilil flj* tree niay hy cviltivation 
niM^le to pPiNhice edll»le fruit i« ertune^^u?'. In 
Hr»'Hi>^. thin trw hHM«'Sl-iet| iluflntr efniufi*"' 611 pro\ 
iltufs -To ciili;»ar*'(l 1ii.Mr-.--. Imr In- ici' in lie.- Uahl 
chaiiiied 11= rialurt-. 

"it would aeum adrieable to intrvduee the wild fig 

tiaa inlB CnllfpniiB. «nd ti» try tb* iwe th od in v«gya 



The Fair of Ki»)iiU Wav|orod.— Nizhni Novp>ro»I i* 
Mtnalfd on H lijt;h cliff, ill the i-onlliieta-e o* the Volj^a 
an*I oka Kiser-. t»ii> ^ I iiilci! M.it*-* t'i.i,Mi) Th<inja> 
Smith, of >|o"cu». Th>- preM-ut popuLution ol iin-eity 
Ip alu'tjl '-'f.!***. 'I'hc lower part iijhiilta»>l hv a 

ctloiiv 'if Tir'iir* 'd lil'JJ. The ^ll^taIln' troin .Mo-<v>w 
Ity rai' i- ' inl- - It nlvHf Im' r«'i4elicil hy >.t«-uhior 

from I 'I,' iii^i-T nka, anil fr-^iii tlo- < 'it.-{>iitii 

8.'a hv the VolifA. .V lleet of atHHtl four hundred and 
:iftv i«reamet«. beeideM • Jaiwe BVaibef -of tB0a BBd Cow- 
t> • > ply oatbarlvBff. Tm Volga li «MBa i;no Bdlae 
10 leugtn. 



The fair op. i,v on ihe ?7th of -lul). but l»u»iit»Ta 
pn-ip*>r OTJiiiuKi'mH-^ atNint tin? i'ixU of Auini»t «iui iNai 
niitil tlH' dth of S«*oteinh4tr. It In atlmtU^l nv mvir 
half A mllii<Mi iteop1«* fmm h«ith Kunipean nii>| ttmm^i 
KuK-ia, and tike ainoimt of liiiHinr*H« fi^'tierally t^M. 
uot«sl i^ entituatei] at ulHMit t:tMKN».OO0. 

The fair in lield in and around a plaoe okUcd tbe 
liozjir, e(iin[KiiM>d of altout xixt v ttnMitA. on wbifbinr 
ooIt *tiires and w tirehuuxrw. Ttlfl' foltowlDg g~ ' ' 
teilii ; t*ott4»n», prints rarptfl^, elothe^ linen, _ 
».Hk*, laoe. hatrf of jute and heiiip. leather. 
obAiiioi»>. fur*. (Mper, n^jiper oaaX iron, eoaiiielirdiij^ 
ORItlery. aterk-iilturnl iinpl>-NieijU, iiDplenii'nt» lor Ma 
ehanical and ottier itiduHtriee, need for (armtin^ 
I'urn. wiiMw, feplrfrt, luiinlK, vaniiith. Iitiie^ •.'eiscattCIa 
all of which anr ebielly of Kuuiau origin, Sheet kvai 
boiler platee, oopjM'r, prreiouf. »tonei'. (Ukd a VMhty «f 
geological Hpaeburuii fn>m SiImtIa arv AleoesbtUlc^M 
wallaeoottou In a raw ftute frmji C«nifal JUlaael 
Perala«ajid tcm|Uoi»ee, ^ilkN. and Hilvrrwart, ondth 
Orleotaltityle, from IVrhia. t^^kliara, Taaobenl^ila 

Tba fair la well UMUiagcd. llie covernor of Hbte 
Ktaying tbe«* durbMr tbe time it ■ opeu. He b» t 
tuifttAry elaff. and the dbeipttna ie very «4rlcL T^f 
ntercJianti bftVB tbtlr «wii coBmiittae. before ekn^ 
everythlDg OMMNBlBff tfttd* ia laid. On the (eir 
K'roandi. ibera am bolali, ehwNlhN, dining m\mK 
theaiara.and Ttflnr no dObl neen Mnrtera TlMMb 

i::fMMi trwerajre aAd WnMfWOfbVi nM tbe piatt i» nif 
roundt-^l hy a enonl Bf WnAemn&pNMeetiDn a^ninfi Qrc- 
There is ver>- littia trade dOBa In goods iDip«trtMl (rota 
abmad. The fair, for tba laat few yenn^ lta» Iimii 
loeing Ita nreetiiev on aoconnt of tbe ouinber uf nil. 
wave tlkttt nav« baen boilt la Boropnan Rtu»taaua««ii- 
trai Aeia, and tba gnnt Slberlnn lirw. wh^i i« ii>:«» 



redttoed to one-tblrd of what It wai» fonuerty, m thu 
merebanleaan nowooMke to central Iowuh. whert- mf^r- 
thing b uanufaeiured and kept in larire Ktoek« all ii« 
year round, to get what they rrquir^ ; lhu», llw f»ir h 
n<tw vi»-iteil ni(i«tly by Ruwian and Afuu^* :ri'** 
lATice i*iti«»* and tnwii* in (s-ntral RuMia kcv^i ii 
foreiicn tri«o«,l-. whU-h are iMMiKht partly atif «■! aiA 
|Mirll> at the i.Mr 

Some tlire* Kioriiii- 1— ror>« the miuiuf neeiviil u( 1 
fair, nolrees are in-^eri.-d in rhe p'«P»'r>» *l»titn: tl^jr ■?■*» 
thai are to be Jfl, k'lvjui.' all pi*rU>:ailiir- .irni Mr.-T-> 
apply. The re-i.i-' "f [|,.- si.ii>— r-iiik'-- tr-mi |li<' 
♦ l.4-Vt: but, in .I'l 111 11 111 ro t la-re are talf» lor t»* 

[t*t]iiT, i iti', Jii.il '.'iner purjwM*, which ammiu *f 
itho-ii p. -I ecu t I 'll : 11.- r. ij-. 

It mut>t b«i undeffciotal tjiat tki« word " f air ' do(« uii 
Aignity BBasbibMoB* bat* Jnrve owlMt wberrgndr 
areanpoeed for into nnd yearly Bemjaeta Bindniil 

Saltaoa Caiuierle* In Brltiafa OolumbU. < r oi ! 
lev. of Vant'i>uver. uikIit dale of Apr:l 1^ >■" 
that A meetintr hn* t>een helil hy ih - >idii 11 .'ii -ii»r.d( 
the |'rorine*> to pr4il«iit aca-n^i tli* i-i w o /iiUt ./i* t%. 
tnt>luhed hy the (fov4'riiiii.-iii f t:ic Dmnii i' u. ^'k•l^4■ 
Intf the eJitehtnif and eftliOiliu- nf ^ji ni iii inciiVt^IfUf. 

tile aeeemhlv nru:'-'l 'h.nt rho caiiccr-. t»e allnw^i u- 
iiiireha^e toirtitoii livuchl in Aiiienr.'tu waters. *t>l ^ 
briotf^ fheui Snto Hrji^ih r.i|iiiiil:'i-\ rr^-^ of *hiTv 1^* 
e*ta'^'li''liiii'-i:r iif a'Milii'ti.il luilohi^r C's im riic Vt.\-* 
Kiv.-r '1%' [lircori-al «ii| riorc.\>t' t he run 1.' -,i 11 
aloii,.- '.\\" nurtlu^ru nhortt 0/ the Htate i'f W.Liliui.'iia. 
Mc a-i : 

>! .if fhi' (re»h fl*h r«>tAllt?d In this ctly i» iriii.ifiMl 
from the I'tiite^l Statwt The rennon eitvn fo? tlii» * 
that the wholeonle dealer eaii there nrix-iitv «i;y 'I'iia 
lit> of the kind of n^h de»lred. while the hu-irno' m 
the Pri.i*liiL'e 1^ not »nflU'i«ntl>- urptuized to iu-iif 
Variety n»**'ded. 

Kloadlke Output for IBM.— (Inder dat*> of A|nl 9 
IMK), f:<ML*ul Hrui.li. of t'liftoo. wiyc : An auI-' r.i* 
whtiMf •■j.tMiiAl»>e liav*- heretofore proVe«l «xiii*«-rvii v*, 
hrintCM wonl fn>m L>aw9oti timt the wa^li op Iron le 
Yukon thi- yf.ip will a«,vreirAte tUi.hO(i.tJ"«l. ai»|M.m'n.^ 
ju. folh.ww : Kldora-lo, ♦;;,:»0(),(HXi , It^niaiint. I^.S**^**' 
French Mill. H.VKi.tKKi . Uold Udl. |l.:<ud 000: tfifi^lia 
kuni. ll.iXMi.iVki : I.ittleSkukum. 4t|.ix»\i)00; DMnluwa 
ft.hn)KtN)n; iluukerand guartje^ 90.OlHi.OOO; loleLlft- 
o.Nt.oxi. There Aguree laava out ot eeoeldenMne « 
number of tnortBBt ' - - - 

Oeek, .^tawgf* Wv«r, 1 
I'reek, 

CeoadiM Ooeaa Tnflo^CboaBl Braeh wrlt«i ivm 

Citftim, April 90, IWB ; Urgent appeab am being wlf 
to tbe C^adiaa ipiverniaMit for itoprorenieot« on \^ 
.St. |ji«rr»fM>» River and gulf. TIm heavy |o«e> In fe<Ab 
Ukv past few yean hara led tba iBMifBBee epwiieni"|p 
double their rat4«. the BOW onbtiilnlB USmmnrnXj^ 
mediately. Tike blgb ratee of laeBmBee aad ik» ^ 
leem of the route are diverting eomhlerablr oMa» 
tnAatO Auterieaa pikrta, and further la 



Upper 



nS SSS^ 



LUterieaa pitrta, and further liao of %tw^ ** 
KLDleM tba government takta lNiier4ulr 
tb« •faBiiael thfoogb Uke BLPetaf 
kUiBfiiU: 



lirnn vo Awaxck 8hkict> op Gbanvtin 

ltEI*ORTlt. 

n*. 4«6. nmf lA.-TneIr ef <lMnigk«e h. tBB-TWJg^.jg*^ 

cn tiifw «r Vmc^ar tn taw inL-V-lni^Uii >Hl SjiJaWB*^ 



dull iKiu ]rs«L -*kl»u<i4k« iMUfMLfw tMW-Vf«AniW^^"^ 

>«. 4<fl. nay IT. Ularlel 

1iVi>rW» *i Mi>«V«>f*» 



^t*. til, 'JO. swokf r-^.(iFip(i..r. ! 

'KAlr*l» .tf iStvmr Uill I Utdlca Iu lilt rklUpr""* **' * '* 

Tn»:V- 14 (i<i(i i iauU 
TIFH AlH«Jt i_» HcTT1.Bllt9rT. iMcftWkrt W «Ba J 

Kivirb. i><r fttiv'tfMhai Hi BoNita af Prwlgi C*— ■ 
ttMie. WubiwbMi. IK C anl ire ««mm( tBMWBilini**"^ 
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KNiilM-KltlN',. NnTK> 

Thl» r»<:i»iit ;tiw-1iiri1; I. -if rli.- iinl irir i-i|i||t:i>- 

hv I'll- Ki,i;.i-l. H..nril . .f lY.,,!- 1..,^ li i lu 

nu.*ul;al i;i sljirtui^ Li„-iIiL;i'.m iil' iu„' Mi-- -iUii- litc^ tti 
lirrauiiiy. FriaoUn oi tUm onu»e poiul uuL iU«t lu Itu* 
M mr MdiBf in IWf th« li>t of snidMite on Vnmr 

jured. 

In Jnnty <'itv, tin- P[*,-ritik ■! iiu* ' ' " ; ' ' ^-n*- 
1* txiiriff ttotit' liv Ir-.i^cv cars. I'lt* ^-I'Mii'iitiv -rmikuun 
t!.i- -trt.ts wr.li wiiti-r jtupplie'd U) lliv city «l on-t 
|»?i<-^', Tiu- O'^t lit tin* r»li* will iivitiiui? JtfKml sii 
evuta « Jiii^ft) uill«. Tlwrv aru M utiUia of nlreeUi U> Iw 

The brid(» «'Vrr fht* rivrr at Kotri, U ap- 

pniarhinif ooiuT'U'lii'ii. l;ikh* ri:()rfr liiivitit* to In? 
^iM'iit ; ltdt total c<mt will b<! wi.-ui^Hi : r:t- ovrr ;U lukhtt. 
TIjf iiri'lk''* roii»U.tK cif nnr xpati ■■: I'-'-r ami fivo 

|iU'r*i STi frtft tutfh (^uulit^^ nn waUj* 'hi Nti't u» 6<Wr»tt 
tlevp. liUiik CO rock. 

A fvw vrtwktf &^ Mr. H'I^mS SUVMI. «l'iiia 



A f«w vrtwktf &^ Mr. M l^ud HUVMt, ei'iaurttr of 
OttAwn, ikiklrcAWHt tlwiunubmof Um Livarpool Chaw- 
btT <>r roumutnN^ an the pRKKMod Caimdfan «falp cmnal. 

Th«i jtc)H>iutt ix on<i to noiupuita and d«T»lon nomuiiini 

Itnroi] mm) MnutrvMiK a clutnitfi* nf -i.)!! imli^. w> ]%m t<» 
ninke U pracMoftbl« for rew«U of lArje*^ him to imn be^ 
t u-eeu Umm potaili wUhoMt ImvicmlDfe IaJim aria and 
< ui t-arlOi and MiM to dwitaii tha piiiigo by a ihounad 

Th» iMfMt «t«un «ii|riiM Ibat baa ev«r been boQi in 
Gfwaea ia now aadar coiutniclioo by ona of tho prin«l 

Kl flnits of th» Ptrmoii far a shin b«tlongiaf to tha Pan- 
llenk 8t«aiik»hip Company. Tb» «nffj»« m dfdfmd 
to lodlcat# »»» horn p"**'- Frmo Mr. Ooiwul WalshV 
rei«:»rl un t he tnu\« oj tliv Pmpin* aiw] dlstricl lu Wn^ 
Wf l#*nm that tU«rf fc^ n nim'ly ifivRuoe In the ship- 
buililiuic aud eiii|:iiieenrjK trndiM at that porL Iti Mil* 
aaaaof attUI wuicb b i»uw befu|r boiJt for Ihr ui&uu 
AwftlUa aC P*P*^ wrapiieni. the lunebiiMiry ha« U'c-n 
Oftlaiwd ItoaaQannaay, with the axcaptiuo erf thavtaaiu 
•nfliia of •bOMi too iMffajiQWv aad ooltofa, i 
to oa aotwtfattod im tbt PlrnaaL Tbt Bni^ 



A B«w dry Jock (* b*Enif «:ni^tructe«l \hv NVwp-trf 
N^WB ShipbuilJitit; CouitMitiy^s yard, whi- li. i* i' ^.n-i 
vfill be tlie litrj^vst iii tli»» world. Th<' d,iiir:i-^L(.ii.s >\i 
tijt» tii-'W dock iirtf : I^Mitftli "» top, f<-i't v !■ n^'^h u 
«ult» tho rjiiMMkn. HOT) fi>et : bmuith on !>*tii*iii '•'i '• ^ 
hr*!mUb at U»p, I'^J fwt. Th*- i-jitmiKN- vrili h.' citti- 
^fUi-r4'ii v> iL- tiiJi.lniit iinv v>f*!*»^l that run h*- in?fiirii- 
: Hi-.:.). i[i4r stix-k ' I'm* lU'pth ••Vft th*' ■'ill 

I ». :y I f. .'t :it !ht \» ii> r , ttt^'im ruuiri* of (lie t iilr. 

fi-*'! t; III.-ll.-- Til-' I nr t ^*:| :i' ;if't.'|-l-'lt> ^M- OJIl- 

^Ini.--.-.I :.f .v.i.rr,.-,. .Mtl: Uf!UM'.e 'I'llr- i>i>ttotll 

I'f f fcir- .[i»'-k will U* i.f v-1 itirr''r.' -ri i il 1 1 Tli-- inl«'nor 
'.vill l.u' I' iii-lru'-lt-'l 'if r itu Kit. TIk' iM" .11 will tif.-vui 
■*l-nrt4'.I nf uiiii i' Mill t ' .■! 1.- m' ".1 HI til tri 1:1111. n^' 

t inks, tMi iirruiii^i'-l Ui.il i'. wi,l :M'vt-r h-.- tu>-.-v--,iri.- t.i 
[m; 111 [■ ■ Hit :li'' « iiti'r uiIjil--';, .i-- 1 ' "t. n.l 1 1' t.-K* 

1 .1 i-vii.u*ly I- Hi-tru'-tr- 1 iij r Ik- 1" nit.-'l sint. - 'I'h.T 

|t.U[it>ltJt: pi. tilt tiiL- th'i'li .U"^i;,'l-i*-t to iMllpiy t.'Ht iliir-ic 
m Two ll'iMfJ*. Wliiri. I< iir It..- rul. .-(Im-n- J-H mi ,;:it- 
I.Hi- \t*^r iii-itiir.', Ir i>- ^41. 1 ili.tt rti. r-.^f .1! h in:i>-;i.ry 
JiM^k. v*uuid lie tlir-.-^- liiiit-H hiii. t; iv "[ rl.ut 
aeribt-d. 

Mr. J R OrJiTnth liiL? t>r-"ii iiiM'ii:<>ii.u' t:ir iiuealioti 
rtt th'- -t ■ *'i Muii- ■'urvi'H iij r.ipi'l "r.iii-it. lie 
jMilitts r t .. ii I l.--t'trii'Aliy 'irivrti t rjiun'A— ■ itmy ».trtrt 

AImI 'O'I U -il'. /i.tl '-Ip ]llj;l| >i..'rtl .11. il !»■ ulloWt^l 

tv> drift. 1- lln'it into th.- tier: .-liiriMii; r.r..r*.-.l rApi.lly 
Up f'l a l.iw. r I. iii.'ii:ir_iiiiri| rti. r.' until '\>" n-M 

•*taf 1- .viiiP*-t i»c».-li*'.|. tui't hirld. i,l> 'topp.^.i _ .ir 
-l.irl.-.i ^l.iwTy. I.r..ijt;|ir. uj. t'i;*liiu'^' - p*'*'- 1 . lui' I hmI- 
■ u-tilv ■'ro|ip.-;, In r-t|ii-.J r.r-tii-i' .I "li'irr .|f ;i>- of thi- 
■.•urs tij.-.v:i'' un iifiMiuniiil mmi nf pii--'';i::iT- urid :i prc.ir- 
vr loiLii widi II -Ut-rl'T titui* to i'lirrv if. 'I'l.i' ni' Tr'ii-^.'':l 
ilii t y ;;i, tilt- v'tm iiK-aiis il l.U'tu-r pnw it <-i j ui pri. .-iit th.tu 
r«'»piirt'.l iiiiiiiT or-.liriiiry .^■mi3:tiiiri<- Mii\ii;i iiru 
%i|»*^d I* allrt-iiinl t'ctwi'.-u I wi. stJil M ih^ pi:--hKi t ''h- 
n'-N-t-U'rHtltut lij'ioitn' .ii'itAiir tluit rli.- hr ik.-- n u-r r>c 
applied In rt..- r-jL-,- w h.>r.- rli.-r- 1- >.|[orr..r Tini- to 
p«-rform til*? i 'iirii.-v lt (h l.._.Ht to oh-ani ri,.' -p.M-.l I.. 
acMwIeratinj; ni|i^ti>' ii- j-ih-iIiic, Iniid-ru' tSf uiop.p. 
til tli*'5Pfu-! (•;i(i;\c ity till t':>iiKper«i if-A ivt tlir •.■iii.*rt;''l-i'v 
Work, iiU'.l iiliowiEu; IIh- Imin lo fl'.iiit wi".li tlic t-iwi-r 
ttirniMl 'irT iijtvj 'he nt-it utiition. Vln^ in r-t .mii-i' iii'- 
aiv oUtainud by iiwtaUinff inotora that uiLl ui«wt tho 
a u wn fw j iraiiwltta dMl pow twind «• vatU th* 
bnlraa ana mipihImL 

Tb« i!I»»ni[sii 'vf fi irin.'-ri'i;r bn-ii'.---. such mn tlit? 

bniUliii;;i'r i->.-.niii.ri\.--« ."iinl -'rt-l bridL'f*, frcnu 'ircnt 
Ilrit.>hit; lo tilt* l'n:f'-(i Hliil'-" ' f in .vi -k itu' :Ui MtuniAUnl 
diATUNKion in tlit* Kui-'li^h jtc-s. < mi.- ■ ( t.'M- iiiosr .^ju^ 
■ ntrtrjint li'ltfT* puhli-* ;h*.I ccrik-'. troi;i Mr Tf'.(.i:n*, II 
H«>b(nf»rin. ('(iif'vr cf I'li: r| liuv, who oi.'liir.'. rti.«t rliM 
of trii-!.' .liif fhi.'tlv r . til.' Ioi:pcuI I'rT.'.-t of U-a>]" 
tin ion iMii II.- ►■uy' : ' ■ \V'lifli <nir n i; . I ,L;iii.-.<ri-i;r 

(inriH .-if^' 'nil of Work for i1ih iif\r . \-';iri. ;^^ ih the 

0.-L-..- Willi lilONf of tln-rpl. r||i-\ r?iiilio: I riC-niMHl of 

w.M*l "f t'-ii'Tpriht', for :lit'v Ini^'i- alriMilv iiinSt'rtnkeil 
more Ui.iu tln-v cmi Wai'ti th<? luea can r*ni in 

fo ir Htiiv- ll^ :n'irli ri« u:ll ki-<'|i tlu'iu for a wo<*k. 1 tin 
ii.jI rci' w'nv tiM-y should If hi.AiiicMl fornot lioinjc iiiorv, 
Tbpy itrr nut ptiilanthrnpiHtii, iin<\ it t* mi\y In iHU'try 
that nmniiAl labor In a Joy ; whll» to eniniiifrt'iMl 
tra*rl<»ri., what i* th^ iw* o-f th^tr hunting nponlcr* 
wlilrli rlii'V know cjinnot be fKet_-ut<Hl * The rwil (-'iiu.ie 
of ( he trtxtble tl<w In Hiiuther ^Itrectiuu. nuiiiely, iti the 
rMlrirduii of apprv'titloeti iiufKHMn] by the trA*l«' iiiiiniu. 
Hotue tell y^nnt ui^> a itruminetit nhipbuilthT *iid fimx. 
rtf^r on llie Clyde tolif uwi tliat in eoimetpir-iifc of ttiou 
r»>filrirtioii* »'e were apprfMuditn^ the timo wlu-n tln-^rt' 
WiviiUI iM>t tx* u Haffli-iftnt tinintw^r nf Nkiiloil tmiid:* fo 
Ui*Ntt tlin rrquimnentii of trai]*^ Tlinr t)ii^i> U)vi cmiii*', 
If *iur (^nijiiiwr* wpt*» to doiibit' th«*lr workM tomorrow. 
tliev<»iild nnt find nultab)^ ll»*tti to nil tbein. l>ei*:«>iM** 
iiucfi men ilo not ^xlst» aod undvf truile union riili'F<r.<iti 
never be brouitht into existenw. The objeel of trade 
oniooa to not 10 BDaraaw trado. kniK to liuait Ibe nuw 
bar of IM aoMilofatl la anar tiartle«lar iadHtiy, and 
tbiaolid«MaiQrbM*«ltabMd «rfllitliaiMalt«a ■Mb*' 



Kl.Kt TKI' \L N 'i 1/^ 

M. E M^j^ptt^lier 1im V-eeri ^.Hvin^; sli- p'*'"'^''""' ''^ 
•li.- I'liiiiM :i ti:.*-:! in Nome <ff the eji^ trifal mi 
I'll!" J III y I !ive *ix p«.i-.ilive plufi'", liaviu^; t:V>cniins 
of Hfiid iiiol irr-iin*. of {>j|.-<t*- t-ai-h, and •^evrii tir:;a 
tive plal*'-. loiVluu ifriuu-- of Ifiiil and i>> ^'nitn« of 
jMuite eai'd; tht-r*. un- JI >ipiart> d.tTMih't»-r* o( po^itivn 

Elatr. TiKfc toCai weight of i\t« ACcmtiiiUii*r« and 
qaUi if TM kUogfftinyua. Nornal dl»eharic« ^1 am 
pf in fur ft lioiiMw wtth a neau voltac* 1 "9. 

Popalarily hM alvaaity been aebtoTfid by the electric 
cal>^ whieh raaently began to ply tor hire la Parin. 
The trouble U tbere are not ft^ enougli lo 1:0 round. 
A down cam* oat from the CcHu|Mi|i:uie iles lVtil«i 
Voitur^ dviiot on Ea"t«r Sumliky, aikd tlie uuiuImt ha* 
Bleadily IncreowMl every day. The «Hh|Kiiiy ha* a 
hundred iivailable. which wMI hv on trl«l Utf a wliolo 
uionth. They an* alt moved by ♦•bt'trieity. The typo 
at pr<-«*nt i» the so-ualloci laudauleC. earryloff lo«r 
p..!iM<np<-n(. The farm are very inoderale. 4Mily a trille 
uhow the ri>,'ular thirty eeuta per Joamey. All tlifai 
uuuUi the cabe nwtantJy pofmlar.— Bwctriau World. 

nBHta^NgMkrarlightlmraMMor «pan in Hb 
wvliV workortoni tba raosa of thavMniH of an t^iki- 

roy are ppopneed ^an AoiertcAn rampany, imj» £q- 
^tniTvriuu N%'WA. The shell UM>d U a hollow oyllndar 
luade of htrel tublnft. aiMl ehariretl Willi calcium «ai^ 
bitJeu which ootntnfc iDtoeonUet withwal«r|7enemtt'>( 
aeetyleDe gnu. The end of tbe elielt muaiuK al*ovi- 
walar, and at thin cud ara banieia Itebted by nn rlcr 
tfiadavicaoontained ha tbe efaaU. It le daiiuaii that 
tlw llRbt pfodooad it of l.ttWcandla powar. aad ean- 
nnt be «Ttfniral"hKl by water. The nhetl if to be ehot 
frofi. i ijMfi 10 tlit> dl>'Canrpof two iiiiU's. and Rixit^ with 
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An ♦"l»rttie*l >- r- ti ||,^« ' .-n d- \ i-t-d 'iin\ ^aid to 
have btH'fi |>erb'' i'-d at *';i:iv. i_ 1 'ivn.\da. Iti»»1ati><J 
that thin ittreu ii);i> r nki.- ;li'- pi i.;*- ■ : f clsvt nr IwIIh, and 
may roine into L't :i r il ijm' U>r Um f-i^ialM At and 
alon^-: rln- shiori". whew KUt-li tii^naU *ire ih>w In titte. 
Tht.' •■iriii I'liii t'.- : ■l.ia*t>d at a p«)iiit lnA<w*«tb1e tu I he 
ordumry ^teiiin plant now n»ip»i fri foirxit'uaHtiff and 
cau Iw ojivrnted liy wlr»^ c^'iinectinji the |H>wer at 
a[(UOf<t any di^'taiire The vjund 1* prwluced by the 
vibmtioii «>f a diaplirm:iii at the Xmsi- of a horn. Thin 
siren, it is eifierlr^, will be ndonled by ih* DoiniDloo 
govern luent totake the place of tne riitlipr rnuibfffWNlia 
kteAiii plant nM]uire<l for *<i>^iiilint; »tJitioii>i 

A boavy inntor tnii'k for freit'lit work In rity KlreeU 
li?w* »>*fn bnilr by the pi'-rlicr K- luipmetit *Vmipnny. of 
*'liir««»>. on the ijeneral pr MH'iplt' liiihrrto ■ i.^ 1 !■ i[ i. ■! in 
llie Patton luott^rcar. I*ower i?<derivi*d Ir m ii ; -. lln- 
*Jer H bonn* |>«»wt-r v^-rtieal t^ratioliiie (-nciiie lorit:.'.3 m the 
forwar<l part fif the Iruek under the vlriv.T"*' war : tbU 
i' «lir«Tt p«nifil''d to a dynamo wlurb rlmrirt'N a battery 
of -Ml iH'llo <if 144 ainpcri" hour* e.A|uii')ty. The d> iiaiuo 
and *tor*;;e bastiTi. m t urn t^iipply the two "i bor>e 
iHtwer motor* (f« .to d to x\ii> rear wbe*-!'*. The engine 
U kept in pon?ir»uoiii>. op*T.i?ion while <m the rnaiJ, 
I'hiir^rini; the liattery wlien iJie niolor?* take a sni/ill 
rtirrt-nt or n'Uie at all. mipplviiiir tbe nsntor* direet 
when tbe loud !■ ni^^-bTale. n«U I'i'iit? li' Iped oiil by 
tbe hitfl^rv t 111. ■ of hfuvy I:.-d Tl..- ■ ■"■ ■. n' th- 
trunk is 1».">.M puuiidR.— AiueriL'aii t.li*iMrici.->ii. 

Tbe prafniM of electrM! trarlion in the vertteal 
dlnetioa has batn refocfad to a^aln and aflata Jo oar 
oolauuML bat in Bof land tba a b inoa of exoecdiaiily 
bifb bttHdiofi. and " — ' ^^^-^^ 



Ilo pmar, bM bravMittd tba mat 
una wfalflh to WNtfmoterietlcor Ama 



lnterMtliwflni«a Id tbli iMpeel VMia MOHiUy riren 
bjr Mr & FTBoltiaii, tba alcatHeal aajilMtr, of New 
York. In <Nir oontMDpofary, Tba KlSalrlaal Workl. 
Mr. Boltoik ciUiaalfle tbat in New York tha vertlowl 
Iravalbyalecilrieelevatofala tbawatbam and of the 
talaod below Canal Stmt waa at least m mllee In 
afary day of 10 hoara. The elevator travel m\sbt ^-a^^i- 
ly ran np to I.OOO.OOO paopU) a day for the eity. Th«ri> 
were 60 down-town «kywer«|>er» alone, and eaeti of 
theee had a travel of frMn 5i.'tOO to l-j.i»i f>aHM'ii^n> 
daily— h e.. 3.5011 lo 7.3011 up and duwii. Th« feature 
(d travel in often overlo«jked lu t?jtiiuatinti: the ino*-ti 
ni'-ijf of r-:pnIii'io:i. 

Althcu^^h r]ec?ric po^^^^ is nsi d to ji l.tri^t- t'\r.'iit In 
Swt-trti, whiTi- tllf IiUUHToflK l.iir|£i' W-i!if 1, - -iffo-i,} 

;ti I :oii.\- 'pijort unit lex for eht ji^* Keij.'fii ■ 1 ;^i: ■ f ii-,-- 
tfi:- poui-r. . h rtrii* raitwAy* nff*. a* yer, bur ^1:15 of 
no ^ifHt tnnMirtitiii'e < »Me nt'ai'oet b^r fhl■^ iy pr dnihly 
th.- "lown»«*»* wi'h ^^tt.-li til.' :iuUio-ii 1..- apf--ur to 
Work. im(»ortan1 ji| i; 1 n'.v' ion- for ^'or!:■^■^.^io^> hT ft*«e. 
trie railways bnt d"l iu in iitid iSTi*? still reiiMiinin>; 
und>*-i hnl 'I'Jic ^';u'c '-f » :iri iu>- rle<'rnr rnilwavint 
Mnd*T i-oiii.-i:iplAl:>:'ij viiri> ■- :i>;itepinlly. but ovfrbii^ail 
wire 1* ibf^ nvRtriii ii»iially advo«'ateil. At var«»titi larire 
prlvar^) eoneernK, more p*iw-riiilly KawitiUI». »iiialler 
eleelrw ratlway^ Imvf be»?ii l>iitli. and llicy trtve every 
witi^-faeiliin. aiid ther*. ih every reatM>n lu believe that 
elretfje traction will ndopted at titinuTuuH railway* 
of more lIl^H|e^t ditiieii>tionM. a« in alwo the e.a-'e in Iter 
iuan>. In Ihi.n latter nountrv not only on many ^inall 
rnilwavit and traiiiwavn ia elcetrie traetion tw inir imb- 
xtituti'd for other iu'kW of trortion, Imt in the haild- 
jojC^ now liiMN prsfereaoa i» being (Ivan to elt^'- 

Tba ObM Stalw aoMMit at OMdta thai th. 
tiiannfaetiirerx of elecftrieal appamtoa In tbe Unheal 
Stiitt-t control tbe Japanese loariiet. Electrical en- 

^'ini^ are iinj^tTtei] front tlw Tnit^d 8tat4a» aod they 
iLtv fc:iviiijr K»-neml fiarinfartlcin, TelempblO mMblliary 
WA> iin|Mitted iido JaiKvn durink.' ItWM Mlowa: 

I nit-^l .Stale- ♦3,»| 

• (real Hritain l.lf* 

1 lerniany 6&1 

Itut littl<* raine (mm any other eountry. The .la- 
putuMe irt^vernmi'nt own* *Ktth the telnrrapb and tele- 

!d»>ne wrvi^N*. It K.iid tbat enniilidrratde lU'l^y Iia*i 
reipietitly ot'eiirTi>d itt th*> vTertirloti nt or<U>r» frota 
.lii[MUi for elti'lrieal tnui'ti iiier>' in Kurvipe, and tltat. 
ill eon>it'«pieni-i' thf AM>(.'rU-an nutrkft twu* he«o civL-n 
tbe pr>-feren.-e. wiih the rt'ouU tbat the BUfHTiority of 
Mtet) iit.-tcbiti^'ry tia« beeli fully eatah I -ii' i. Tbe uiure 
direi-t eoiiituuniealion between tile T Slates and 

Japan, l««svtber wiib the loweriBK of overlaud (fvigbta. 
abeald atlmalnta laanahkrtmaia of OMwMaiqr to ta* 
aaHMOd aObrt Ibr tbli PMrM. 



1 i>:ft ioKMt'l..K, 

RuiiliiM h -j-u| > !:ir Blue PrinUng — 1", K, .lenkuiH, wnl- 
ini; for If I >rijily M .i-.M..*i in- " AitiUMt every 

•-tj;rin.-.;-r o- .,ri I -ter' lia>-;i '■ ii'-cir-.v .'■a<\ ou a rubber 
siauip. bu: iia^ fouu'l Ui^it eIh- Jiip i s^ioLt niaih* by it 
ou the traetni; uMMeta for piir|Mi*"'fc nf Terir«»«bi(»iton 
on a blue print. Here ii* the uielhoil 1 have b^n ii>oit: 
(or ftoriw vt'iir* <?verr<Mnf- thiw dt-feet : The inipreh- 
mio:i . d til.- sf. Ill ii. 1- i_i.id'- II'; - ni 1 'o' i!r»cin«* linen, and, 
w.id. :lc- lid. -i:ll [iLfi-t. il liii-ird ovi-r with lamp- 
bUck. hiM.f, or ill*' iik.-, wi:h a lull of e*>t'ou Tb- ink 
InktHt nn Ibi' pliriiieiit, whieb i*. aeiiiKrad-r no: ■ iielra- 
t*le. an«l the tiii]tre'*ion wjwhen <uit »pn i.o di> on the 
blue tMiul. All ilraUKhtAiuen will apprtH:aiit« titesav- 
bval time tNe lilila wrtabla pmiltA'* 

Madlakt 

1. (Tarniine. Nol 40 .SOmlna. 

Ainntonw water 1 dtacbOL 

Aearta 0 irraina. 

Water* *i. n, to - - - I ounce. 

Ditt^t^e (he carmine in rho ammonia, and add tha 
vtlwr liu»redientb. Tli*^ depth of tint may bevarlatl by 
tbe uw of wore or 1*^ water 

3. Half a drachm <>f |M>wdered drop lake 'and 18 
l^raine powdmrd lamn arable, duttolved iu 3 ounces 
aanionnia water, luiike uii« of tlie fliMUit of carniitte 
in ltd. 

:t Th4i Kra Fonnulnrv is authority for tide oos : 
Huh r. piirT- of rfd i-^rndni^ with T:> part« of llqoMaratar 
^V.K'^. Ihl ite thi« ndxtur»-with il7.*» parr« mil 
Let it btaud a few days, aikd pour off the ilnid. 
Swkl Ink for accd Pietn<. 

4. AnlUoaerlnMa I ouuca. 

Waiar I gaUan. 

Th Lcbivor'H "Manafactimof lak'glfattbiiloniMdA 
for a re«l fui>lM>iiM» Ink : 

FStch>dne 9|MUrtA 

Uuxu arable 5 *' 

AlcT.dioI 10 

Water HHI " 

Pour the alcohol, 1HI \wr i^n?.. over tln' finely rublwd 
furhikjno and effeet i-iiinptetp *oliitloti by c**''tly heat 
inp l>|joh«>|ve the tram arable I»s Itwlf 'in the nater. 
fctralii llie *«ohition, and bi'^^t to UmIiiil'. Into the bod- 
iOK eulutiun ix-tur tlie fiichfelike dolulioo lu a thin jet, 
atlrriai; couidantiy.— Phariuaeeutiaal iSra» 

noe BlicJdnc Psele.— Tba fihUowfti^ IMalMs a brfl> 

li&nt and exeelkvnt blaebilV ! 

Ivory black 40 ])tart4l 

Suli>hiirlcaoM . .10 " 

oil HI " 

SimIIuio eafbonate, eryiitalllx*'d . ih " 

Siiirar or luolaMee. 

Lk|Uid pluf. prepared as below X " 

Water »uflk!i«nl. 
Soak 10 narta of frood white clue hi 40 parte nf cMild 
wat4Tr for four hoars, than welt with a gentle hm/U 
Then forevery OOoonoMOf the Ikiold gine add OouDtiM 
of iflveerln (or In tba satue proporuoo). 9il Aildr* 
liiKNdve tbe sodiimi aarboMta In nfllei«Bi«atar to 
make a saturated aolattao In CiMfloM dtwHItakaaboat 
^ partA of water at OIT Mid iatMldA Vait^ te aa 
. M-it-nw^n* vessel taofeten tbe Ivory bbiek vltb avert 
L<nu- v..>i. r. Mtirrtagic about witba voodeo «lak»aiM 
add tbe bulpbaritt aald» agiutlag tbe mlxtara ontll a 
tbiak paala ar doMk to obtainad. Neti add tbe Isb 
ad (Mif kiad «r aMinaL or evan ootaa oil will answer, 
baft tt to belt to avoU bigb-snwllloK odbk and ineor» 
pmate by airilaUon, addfaifr, a little at a lliiiiB, safllelsnt 
of tba satorated solafcioo of sodiam carbooate to e at we 
sfflerYciesnea, bnt not enoogh to llqaefy tha idsm. 
8tir until eiferveeeenee craees. then and tne inolaflKe«, 
or snirar. aeeordlng ne yon want a wift, damn poHle, or 
a drier one. and. nnally. add a little at a time, under 
eouttant Ptlrrlnis. #iifApk>fit of the elm* HoUition to make 
the paste of x\m ilewlr«il Mk'klnew.. The eiact amoaul 
of the latter tnimKlieul i»ecesiuiry uiU5t be learned by n 
little «>\|iertenc<e. It ia. however, a tuiwt tiufM>nant 
iletii, ax it ifive» the blaokiuff adeftth and bnllmncy 
thai it otberwiM- (?ou1d not liave (and in which nio:itt of 
the blarkinpt <iU the niArket are luidly defic-irnt>. It<- 
mdefl tilts it n>tubrr» thn blaekiit^ iljiiupprrM>f, and. at 
the »anM> time, kevps the Ipather vidt and unpple,— Na- 
tional l>ruhti;bt. 

Irfiutdry Polish.— I. Melt '> par1*> <.tf Nt^^rir arid, add 
.'jpartsof abHohlte alcidiol. and triturate the mixture 
with !Xj ijarte of wheat «lareb_ ^^larrli pre|ikare«l with 
thi- uiixtonB takes roaily a flue (loliab. TIm* [>aliiihiii4; 
irons »bouId be thonit^jblj flfeaiieil aniaiediaEaly after 

UMV 

-J. S|M>rmae>^ti , 1 Jf OOnOM* 

ttiini arable \H 

Hurax iV 

tilvrvrln AM 

UiHtlJIed water Ik 

If Ueelred to uae wUb •Umb. MilK 4^ i 
»ith lUottbaosoriiollfaagalafah. 

3. Whliawax 

SfteniMMWti « 4 ** 

Stearin % " 

ritramarine blue 3 gniins. 

Melt toiciHher and lei oool 

For ihiiiik' op a tViten »hlrt«L put a |»i«ce tike else of a 
i-rw-'i<;oi ii.tii. lo-r t^inroh ami mil. lilliiJflb wHbaboC 
I 1 1 >' 'I - 1 ii " > v. -I'bariMaiwatrtoal IteA 

Bljirkbfrry Cordial.^ 

Ki|w> bhbrJ(berriOT..,.,.,. 

Hlarklu'trTy looi < It 

Mai>< ...OOgraina 

riuvet* ...**..•■••,■•■«.•• .. 

AlUpice 4 *. . 

C^issia 'l*^ 

(Jink'er 60 

port wine..... 4 Qui<l oiin<N«. 

Ali-ohol a ■■ 

Water c|, K. 

Eipre»* the juiee fpoiii the iM^rriei. nixl mid vnfRidt'nt 
war«'r throUk'h (h*- r«>*>idui- to inak^- theevprc^^ed Ui^uld 
niea^nre I'J fluid outir!«»> ; add the atiidi^d and wluo. 
Mix the driiK* and reduee t<i niediinn Ihie powder, 
tnoivTt-n with tike expreteed h(|UUI, park lightly iu a 
iwrcolator. maovrate for twenty-four liuurv, perrvlate. 
and if tbe peroolale is less tban 10 fluid ouueea, add 
anoogh vanstntuai aotutstfing of one part of aleobol and 
fqor parte of water In wafca ap tba r " 
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Amy nn«* who miiijicm-* ftir a moiiMTit thiir ln(<*fe#( hi 
HaiiMW halt iibAt«>il |« nor aIIv« ta the hoiNiruini'e of 
WHitft lit thnr <|M«Kfr, NVwe miiicw thrxMitfh flowly. 
owinic to thf w»ut uf A un*a(i8 of (vl«*irraphi(.' t-'utuiiiuui- 
eaUuii.iuJil uii tliiw aocuuiit the n^vtty uf ibeuutbrvak 



proriHl iMTsrtf rajuible uf cftiiNliiK mci)iiil<»nhfaU Uum'Ii 
lion Aud jnkloiisly niuniLK Ihr bltf iMitutn* who tfUArd 
or t»«-i**ic the |M*ncr of tiM* work!. 1'tie latrlKil^i **f thv* 
rrprvM-ntAliTiMt of the rarinus pt-(»|>lr« iiitcrt^leO in ihw 
IkIhiiiIa UhI tt* thf iMH^Mkity (or mjiui* sorl of an uijilt<r- 
MAiiittiitc AJi fur Iwk A* l>*»i, whrn (leriuiiuy aiuI 
lirtmt HrktAiti Afcn^l to rpniHvt tht* htdrpvuileuw uf 



whirh t]iHput«s betw««en rwrident foreiguen wmre to be 

rt'frrrrU. 

riiii*T tht*»t* Q«-w oiHHiiClouh Sahmw »«^iiipd Ui be so 
|H*aiH'fiil Aitd %»fv a v|M>l Ihnl ihr fNinoaA AMtlior 
tSu>r4Tn»oa, whe-u cou»uui|i(ioii hiul plai^l m cIon* lluiit 
•HI hiM hf«. ebovft I1m< ulaiid lu a quit*! pUm* iii «hleli t« 
wait for d««tll. Hut KMiirbuw tlw iimIvm of Ibe vol- 

A Ntfttv Uut k At*i. 




Dmbuu Wi'tocti lUJUsii Bnmi. 



to overK>ok««l. Hut r^rnumy oonsMm the BtAt« of 
afTafrB »t-r«.ii* rnnatfh to JiiMlfy twr dla|Milphfot( (he 
eniincr "(It-floii" from hvr Chltif-r Mitia'trviii. The 
oomiubwiion, ii|h>ii wIm*w iiM»eiice the p!'i\t'o lortTa 
oount M> mnoh. iv chi th«i way to Samoa, nikil rhi* prr- 
•ent Kiluation, from nil iKiintiinf vfow. U full of iritfrr?it. 
for «acla a amaU portJoo ol tlM glob*^ CSauw* hmik 



80RNEH FROM HAMOA. 



Ilow '^r Kmc M^-tt« nrw Af4«- 
(1«Yniiii ftilt<«^ III HuatA Hbrlla. 



tl>e Itilandd; aiid. fri It^tH). an aKft^Muent between the 
tJnit*^d Statt'x, (ircat BritAin. and (Jcruiany wa« rati- 
fied lit Herlin, hv whirh it vrat tH*li4-v<i) nil c<»iili>tilinatt 
would ht> M)ttliH{ Ut€ tfooil thnHiifh tlit* ri^*M'iiititin uf a 
luitivR rhii'f wtko was at^t^-jthlir to idl pArtu-* and th« 
o*tAlill>>liiii«>tit of nil liitfrnnrlwiMl nairt to Imt pff*ld»^l 
ovtf/ by a judKv a|*puiuc«ni hy Ktuj; uf 5«vdeu, to 



caiik iHlaiid M«uied to haw « AMi\u* for a J"*^ 
and wert- alaiiVK either on Iho eilict- of an mitbrrtk «r 
in ikrtiiiil cunflirt. Tl>e vnui»e of th** prrwMl ln«l'» 
will Ik- interprct4>i1 ilitrerriitiv ntHHJidiot: to t'*"**'"^ 
ahty of th4! hiti'rnrrli'r. btil fmm n I'orTMlwiHUiit w »• 
rr-mtiitlv |*u>M>til itiriiui:li Sniiioa otJ hin wnv lioii>r tli* 
trn* And u>ipr«Juditf«d Mcoaot o( (be <irictu « 
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trmible «ri{M»a frmn tli« Ufmuitiii hnrinf; illri^&llr <!*- 
wmmi th« latr Kln^ MnlitMon l.diup<^|i» In IHK* Wlifti 
he rfturnml fruiii etiU' in l!t<i. hi> fouti<l thnt MiiriMfA. 
the til^h cliHff. huti i]i^f<*ntr>(l Tnnuu*»«i>, tlm U»>riii«h 
uiHiilni'«", and was tn iiiithnrity. Th« Ift'Hin nfipirin- 
liiMiM ^itiim), howFV<Tr, in th^ rHn»tati:»iii»>nt of MitUetoik. 
wliu tiJUl iluplavM) no rA4r*<riii^*> ti* r«'*>iiiiM> rlti* r^fiua of 
power. th«t fX<*lii«irtii of MtitftHfa. Tlif rliicf. in 
faijch 4lutljc>*<'>(i. thHrvii|Riii rvtitvtl ro Miilic ituil. b4^Miin 
a menaoi;' lo tli*« ii^^kn* of tli*:- t»<lafHl>t. wii5 ilt^claml 
ArrbnL nntl. after mmh*- UchlitiK. ^nrmiilrml witli his 
«-|iipr»oti LK>«ril the " Katuoiiibii." in IKKJ. From that 
tiiiif furward then- wa» |>eni'e, Iml tlte lirriuan« had 
Ukfn Maiaafa into fnTor, tuuL, wlieu Mntieton I<au- 
pepa dt«d. in Au[cuiit, 1808. tbey »apport«(l hha tn Ills 



fil««opjnff at t\w tuw. but onti nf the vt^ry nfiiiit lailiew 
nf hi* cniirt. airlr»>il mixtly In a ta|*|m mat. tutrtxIiKvil 
th^ vjhitor, Miitaafa wiv* all »njileiiaiMl irrfatly relish 
^1 n cltr«r, ami (he interview wan ctin J iR'i«t.K ■uiilinK' 
aixl in iluiiilj »liow, for auuartt-*rof an hour. An intcr- 

1 ureter then apftearei). and (he vUiior rxplatned that hn 
lad arrived front Oyl<nt, havin;; takiMi part in a ffrMit 
luilllff in file Soudan, and wax on hix way roiiml ttke 
wurhl. and wi»hnl to Iram whirh |H>ir«>r hix Jilifhii«>*« 
r<<n»idfr4-d u-i>uld b«ut prnt4>i't th*< lnt*»r«^t>> nf Samoa 
Matoafii, wlio liad t4t.«i4'd ttif bitti>rneMt of ihe fruwns 
and HiuikK (»l 1ji>riiiany. ittHMtk ItiK tn*ait, mntidered fur 
a tiiU4», ahi). having ajii*»'rtain4<ij that Ui** vi)>iior wju an 
Kjt|Ch»hiiia», exHafukPtl In tl»e bvvt Kn^llsh he cuuld 
eoiuinaiMl: "All saiix? — like «me— like alL" Uejrond 



The United HtatM miiiii>r " IMitladelphIa " nnd llie 
Hritish erniMint " Hnyalitit " and "l'or|N.Mw" lh*^n uiten- 
nl fin- and nhnltfsl tlU rfttwl |MMtt|Mn 

Thf Kiluatton at pn^i^nt t<« tlHf< : The ri*lH*l t^amnanii 
M^eiu fortht^tnne Ih^Uiit u* have h«*l f>iHtni;h of fiirht- 
tnic with men ariue«l with the wraiHum **i the linilnh 
and Ani4*rlcan><. and are \fiui: low awaiiinc devetojv 
nient^. whioh. if (Itey ane expected tn euUH> throu|eh 
theallieil Milunt and niarine* atiaekinn the nallvnK 
will be a lont; time Doinin^. for tlM- eiHinndutliHi m\y 

Kitnled by tJerniany. the lUiitetl Ntalfx and threat 
ritaiit, tu pi u* Sainiia and try to tirtn^ alKiut all 
atnii!able underf-latidmi;, u now on the way there. aiMl. 
beilur clothed with unlimited autlionty to take entire 
<!banc» o( affatra on th« UUtidit, It is (iretty sale to prv- 






rwolvir to eonteKt tlH* aiithoritv c»f Malietoa Tanu, thit 
00111100*. of (Jreal Britain aiwl the TnitiM) Statin. 

The tieriuanM in tii4- nninieiihalkty were exa«peratMl 
dlsmiiusaj of Mataafa., wiHkM*'Aeei>t.kitiri l4» jHiwer 
tbey kii«.w would jrive them valuable ci»nee«xtoii». Th« 
•Kaittlon raphlly irr*>w <UnKero<u. and Itartien were 
lu»ii«*i from the "P<W|H>iw«" to iir«itect the houM« uf 
the Bfitt>h o(Hii>ut aiM] Chief Juitioe ('haiuborm. an 
Atii»rii'au nubjevf, w1k>, in virtue of hi» authority, luul 
C>T*n Judgnjeiit in favur of Malietixa Tanii. Jlontilitiea 
(mike cNtt 111 Jaiiuar>', and many wem killml, the kukfc 
viert and his ebii-f« uttin^ ouiu|M!ll«rd to takn rufuicw on 
«oar»| the P(ir|K»ifcp. *' 

Uiir Airrev]Mtnden(. on aTrlvlhieat SiiuHw. Mutf-ht uti 
interriow wuhoM Mataafa, in hm teui|toriiry triiiiiiph. 
lo leva hU rlAWs mi Ums niualkitt. Tiia ahwt Wii* 



A PARTY OF MATAAFA*8 WAKRIUR8. 



thift »af« utterancw the nbivf woalcl not pn, and o«r cor- 
rexptituient left, lutviiii; ree-elred penniRAion to take tbti 
|M>rfra]t of Mntaafa, wh»eh w« tove. He ih^parliNl with 
a very pleaaant inipreM-ion of the ohi iiian^ anil with 
the ponvK'tiofi tltat Jomt eonind »a* not the be*t form 
uf protectloti for thme betintiftil Iflnniiit. 

It was hi ttu> luiddh*of March iltal the Ijouihardiuent 
of the rebel Ktruniehold bewail. Admiral Kautz, of the 
I'liited 8tattfii navy, wbu, with hi<* t^A^; flyin^r on ImnuiI 
thtt *' Philadelubia.*^ was the >eniur naval oOleer iireK- 
ent. hatl cAlleit a ineTtini; of the eonituU and ehietn to- 
fr«ther to diiteuM tlie situation. It wait reMilved |t> dln- 
miM. th^ pri>vli«Miual ipivernuieni. and a pnM-laiiiall<m 
wa^* l^t^tievl ihr*H*ilnt; till* ebii'fH ot th*- M.-i(ji/ifa Mi'tUm 
to return to thetr tuMnes. Ttit>> pn^K'taniatioii wan 



ilU-t that with thHr prMi^nen the aii|ieet of affair* will 

ebanfte radleally. for tbev are a trhk of tr»lne«l difitn- 
mat* and are iiieii who will *|ii'-^1ily take the aiiibnrlty 
out of the hanr|» of the hrtle men of the iHlaniK wImh, 
under the impreHiiion thnt ilipy are etiira4:eil in riinninic 
the uni^ern*. hare done more (o foment t run blt> than 
all the uativew put l<ifretlH>r. Uur own Adtuiral Kaiili 
hac kept a ftrni hami on the nitiiation and ban proved 
hinmelf (piite ea{hnble, a** he exprr>t»eil it tn a letter 
that ban arou^eit miieb eritirivui on aem*iint of iti out- 
ti(Miken tone, of " iMnminK tlii> ranrh." 

The iitocit «>ii;itlt)i-:uit feature of tlw* entire affair. Ill 
the oiilnton of many. i>* that forthe nr^t time Attterlcau 
and Brilirii Haikm aittl inarine« foiii;ht Mhoulder to 
vlioukler, a realization t^f the dreaiu of tliove who favor 
AH aHianc* off«iiMv« aoti defeuaiva belwgMn Ui* two 
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i;fk-it n;itir*lis tU.tt rullxt il ltit*>nHi I'lithuKl.'ixru Hi <'< r- u I Ij 
Hiii\rti-i> uii<) <trfw- liMiu IJHt K;iPt <t( S.-i((tr.l, I in.i r 
8i'i-(t t«r.K»I Slal<' fur th.i Itriti-li l 'i.lnni.-. tin- (<ilii»» . 

Ntiw till' il»rk. iiii-t-ruMtr' t-luiul whifb Inu^r huiiK 
oi'rf tilt' An;rl'> S;iX'tii iM'ool^ •! rif ttnl .iff It in *M»1> 
n f(!W ijiiys Hlticc* Itntiiiti alltl AliKTirjili oQIi'LT-* tltid tllf II 
fvU an thf ^iiut' liflil of L>iiM]iif«l. Tli4*v Wf-n.- iiul imi- 
leillfi'il In frutrU'iiljil >trjti\,but w-tTt' fli;litlti|; »liouMer Ui 
»liouUI«r, aii«l. >maU ihnuKli thii iuiniIimii wtu, it will 
iMf uf fulporlaii>:v Iti thi- liUtiiry df t)i4> worli). " 

The inlaiuU af8 (or lh« luu^l |ittrt luft> auiI lirokoii 
Mid raond tn appcanuiw. rlnini; iti soiiir tntxet to u|>- 
ward of i,SM laat in li«i«bt, ami >^oviti.-l1 uitli ttie 
TlafaMt twnewttiili. Tha> MM I, rurincd cbittty by tbm de- 
mmPMltloo of voieaiiii! nvk, in rich, and thBaHnatota 
maUL TtM fONitd, which Inelailo (ha bniHi rntlt, Ilia 
—««■««"■». bMHUUt, ittnl iMiliu trem, nrx mninrkaMr 
tliiak. ThconiDKF. leiuon, laoea (frjin » tiii-li a kind 
of mtpt i* iDiulaK «>II««i •weel putatw. pim^iplw, 
ywn, notoHV, wDd mgar eana, and uuuiy o(bar IM- 
portantplaata grow lamriaally. Oatil " 
awlnii, howad mtelai imJ ba w w — w in! 

Imw lihiMla of aay natim luau- 
of bat, TtoM «n ImUiik am 



4 iLfh tif tin- iirbilr.iry lUftt-tiroUn^c-i! i,'ri'iL|:- 
jH fiiKl till' ri't''»r«l^ at (lolicc iifudiiiuf'-r- -liu 



I cutaalia eUablMiiDiBte 

Vot oat mmwrlagt in ai» iodlMad to L'lUaMimtloa. 

Ht. JaiiiM'ii Hailtint. niwl Vihtr IJuaA and Hacr, Our 

(•It la from Tn.' Tn.v Hii.Jk-.-t. ^ 

<;KIMK AM) THE WKATHBR. 
TkK litorntimaf erimbiaUHn' ia fall of 



F..( Th,. 
L^'' I rhiir 

iJO.twr iiijiU'*. luiti Iwf'ii arrx'Kt*-^! for l;i;il rTLiiit' ju.ii " l-ll 
ft'iipilt-* S.'par.il.' ■■ ur, i r. ur- ^iii'ii ri for fi-r 
|iiir|*<wi'f of ooui[jiirisi II I 'I'll ;,'iv^- uri I'tumji^f i l tlu- 
reiliitiMii liftvrt-i'ti oi'tHKrt'n-rii anil 4'X(in'tihue)', '<Miii |it'r 
I'-iii. of nil ihx 'lny> kiii.lM'it «iiri> rMonnd at tin- 
Wcnlhrr liiirrjiil ii> cloinh. iHit only -J'-t par WOt of 
tUv tumin liMwulla uci'urr«?<l on niicli lUys. 

Thiit UMUinN a lU-Ocii'iLL'y of ti^ulis for nuob ooudi' 
tions, aiul upon the clutrtu tliv iuiii;iiilud« of defieiimcy 
(or eseeM> k yiprfi w d ii> tlw rvUtioi] of occfirrwicw to 
riliedaney. «■» i* « |M>r cvnt. (ol 30-«>, low than sn ik 
uid tluit curv* (obariwtsr of tha day) »l»<n a d«aelnH>y 
of 0 prr emit, for cloudy days. All In* currM »r«' i<> 
inter]H^'*^ taiui? way. \Vh4«ei a curvi> t* livlow 

tfaa horiwiiliU baae liiw, it iuiJicatM le** tltaii tlie t- 1- 
paeUNl uuatber of anauilla lor tlM oooOUhNi at Iba lop 
of tba aohiaaa, aad wbrna abova Mm Imm Moat ttam. 
Tba ilglitar. torbonUI Uiua ««|im«it ffibianaaa of SO 
par wok 

The eatira nirv«« ari> for malm ; tb« d«tl«U. f«iiial«s, 
aaeOithan OisniiaiiTiox.— Although no cnrva m •itown llloa- 
Mfm luau- tntian ifaii ihal, iba nautEly dWrlbitttoa ot aaHwK it 
agUibaMl doaahr talatod to tta twimiwriimi DHiivttaadd 
•a wM ioiitli»ltli<l»IWlrt. raaaHan Hi imthiwtiii In July 



Im'iiil rlii.n .!ii tl niij.-h y 

lll'llll^l -ll.,'!! I...'|ile|ll->' js in li 
lire, tiMi, M 'I 111 111 -Tl- 

iliitti mil -"-^-ui (in-L),ib|r- l]uil f 
[il:uii'jiii:-n- ilM'.f i-i till- iliT! 

»howii, i>iit thii bjin>iiiif I ntiiil £\*nt;i{ii>iu itoeoMt »' 
lliontM of otllrtr iiu't^'omiotcii'jil utalci ; iHTiir^^^'' 



ij"ili.T.Jirfcti,>i,, Tiw- 
nii u.t to uiitrnn-t It 
li.- ^.tiul w«lrtlof,i 
^" of tb, taah. 



rrlHtion to MoriiiK. Ttw i-ntlrei turwtiou ij< tte iI 
cury ojluiuii for .\t*w Vork m but littJr mor* 
iiitib, while oni? tfii>L-rwuon u ilrup of flvn inei. 
mine In IVijvcr, ('*>[.. and flv<i mure \u aimum'lill 
lixH'ky Mouutaiua liy uliiirnt luiy rovta, atlbolU • 
|Niri«uelii« any luarkwl emotional chaagLiaihad*! 
»lty Itself cannot be the catm-. law • 



oHUIUou to stonuM, but thl^ rxof^iiM In | 
oocur nt Huab tinifs, lu will hIiowii | 
of cbaraclerof lliiMlar anii |irL'cli>italk 

The Muue baromvtrioal ounUitiuns iRngaan. 
medhrtaly nraondc nturnu— iu fact, aia * MrtorilWr 




WaaUwr .Uunaii. tab Umib << tto aiimmHli. u ili. 

I af aofji aiNiditloaa ba iriwi taaoi ta h* 



taispta t<> oonlyM tlia oompjai nwnU ital 
|l«a rite to aieaaiw In eondnct. Thqr UM« naaivwl • 
■ l araaaimla aamtlny. and tiie tiiteiami «t awilal 



lioa. of rase tcatt. of ubyatuitl '. 

faeton wlitati a W ael Iha ptaw J w w a uf «rlme« of vartoin 



''rSutnuSAiviHL— nib ehart ahowa antuialAkably 
tbatcutpt tat Iba trary Uclia«t gmnps the uuiubar of 
aaaalta laercaaM with tba InawwiaK boat, TUa la 
what Shakeepaare bad MtM. and tba data aoT' 

— *■ — >iaaMrlktDiriBaanmr (ha woadarfal 



TEMPLBAT URE. 

V; -i; 41' 10' J*' *o' 



h%vm beM mmtmbat vwefnUy iWteniitne*!. 
Th» «fl'«oi of wwOhN' ModJIIaiM jut » phnxt* nf the 
ennmieiU onTirannirnl faw, howvTor, for tli>* nmsr imrt, 
bvm% OTarlookMl Prom thn slMMlpolnt «r <'liMmt*< aimI 
ttH ir(>iM)r*l jnl1a«ni*A nftan nw>iitiil rhAriWT(4'H»tj>'^, tlw 
»i|l»)tH*t litw *>**Mi AttJirki^l, but rlip .Jrtlnitf uiHit^tr 
<»kitc*f*)tt n>Hil)(u»rtM, thf uiii DtutTiitilH riMiiliiiiitliiKiis of 
Wlllrlt iriV4< MM t)kt* i*V«r rhiiiii£iii;^ tlun;; wlik-li v*i< rail 

w«nCh»Y. liaVtf Iwnlly b^^ti AciHiaifkally 4<i^>iintiiLTLHl iu 
lliifir (MMtnl relation u> ouiitlu«t. TIiik iie«nL<i iM>inrw)iitt 
•tmijn*. for must of iis un* vif>titu> to ilui wr-Atticr. 
Smiiw Art^ si> vtu««[i<ibk> to iti iiitltifrii*«* thut thi> 
wjjiii tir A lt!adru sky w o|j|>ri'^»tiv<i rtiuT. a >*:lvt'rv 
litiUi^ Kft-mx t'litiroly- w.ui:iu^ to iht^ r-lotiil i.f .|i'i|KHi<[ 
eooy wiil'*ti itViTvpri'in!*; thi' n tr i. i:i 1 1 l.i.ri/nti Si|.-h 
OMHlUi'iti* I'liiV l»l»ui rlifjf- hiifh -I r iti^- -111- it ,1 ri iliir. - 
ttl tlSti wjii-I uiM.fi thf •.trltii^t nf iiu I lu h irj', u-:t |j 
llwsali' ftct-ptinri tti.it Mif rvfluhiliic ''nif-; in- 
lliscnrilt. .Sttiue- tfir^rv- liluv be wh - JmUhskIi 



JH'ofT nt 

rli.-tt lii-,-. 



ti.i 



I ll, 



.lit II. 

H.. ..... .J...... 

tolWtruin lu'' 



.\li.). If" (l,I--<. 
Kt.r U.I.. U l -It) 

Hilt u'iirhifi„* w.^M <U-r»-;.MrilwI. ^V-** a r«•^^U. wlwrti 

III'.' M'MLlaiTM" l|it< l',»]»ljlct m«>t. tll<*>' ffMlf^ht MiT- 

iiutin lti>t 111- lif -. K lui-o yivt liauiHlii^il for dhiyini 
TvbiiH. Jiilift wii- futfN'.l t.i t.\kv tin* |«>tii>ii tonvuhl 
It nivtffiil lunrrirtiji- wjtii V.kri-* iluriii^ Iht luv«>r\ *ib- 
M'Eit'i'. cuul w.xt iJLK^ivjTtsI ib()|)ur*Tiitlv i)i<ia<l by K<>iijl-«j. 

iraMri^ly. '"f-vllltiif <!.■:». I i.ri tin- iKwIy i>f li.-r Juter" Ter 
ribh? r*'-iiltH fr>Mii tht' »'ir»t't->' of liol il.^y. 

TIk- f'»ir:>wiMir Nimly. t«>-;,'**riier wilh several othr-r of 
t'iltiHHi't* i>f tli^iii p:*|irf sftilin^ various (-xc<^t'ii in fnn- 
tliit-t.* Wit-* tiiivkTfakt'u in an iittcitipt to il«>itinti4trHt4> 
tii iri' I'taiitly tiw* lllUulMkl't^ of wc^th>>r up<jn (:<iiiiit)r^nAl 
utiit.^ ; lint' K»pp»«in^ that tl>*« wtcarlit^r l» tliv lin- 
iii«*ilmli'< i^\u<■>1 w wt*ili btjr iH4,Mti^larily ffTect- 

ivf. i't i»riMhti*irii^ iii«-r)tJtt tilut^ lUiHtitf whifb t>rdiij 
arily iiitilbit*i| iiit|>cilxi'*i ti> act contrary to law aud 
unlcr w«juM frw |iSay. Tlie ntmnla of nrrottji 

lot iiMiiiilc .ttul battery for tlHt city of Now York for 
tbi* yi'ur?, l*<l>!-9t iiHibivivit wcm iuni<li» nun of M " ' 
of thi* >ttuiv- Tti«ir ucvurrvuce unditr itnQiilto 
olt>i<ii-iil oMuiiLiuua watt cuiuparoil with tho €tccotrm«e 
of ttiMM' eotulitionii, and Uitf rmultn shown upon tb»* 
lu'ciiiupiinyinff ehnrta. 

To dXpUlik Tha OMtiiod of tJie pruldein At tb** Sfw 
Torii olDi.--» o< th« United ^aC«a Wvarhrr Kurv>au. th<* 
■Mb l«iuperatttre, barotneter. and buiuidiiy. the ioiaJ 
mkfMuent of the wh»d. Ihe dianatar of Um dur. mad 
tlM imiflltAtioH mm taMlUttI far Mwh af OwSlfOSI 
drt|!i of ln« Mvan yeani ■Mltd, Am Ibwt rMOVda 
wtra than eoupnUd tba amek pvrwntam of Uw S^9V7 
dMM MKair WM«r futnh of th« iae««orMogM fioBipt 
IaoImImI at lb* top of the Aooompao/loie ebarts. Por 
•rSltpflTMOL were toood to have bad a anaa 

^_._l_.AbetwaUiSB'*Uld 80* P., 7^ \h^t u^miL b«- 

tweeb80i*afid 85*,aiMll»oii HoraaAh icruup tif J ditKraoaof 
teiiip«rat«irf, iMteh Rroapof ^ inrh biirotiifttt^r, ^1, ba- 
mldity. -VJ mib'x maVBUUnlBof wind, fair, part «Toody 
or dlcHidy dikVN, and d«y« nnon wh^rb rbrrv was |„ 
lnt*h Of utori" pnv^ipitation. Now it ran Ik? wrn tliut 
If Ui*"*' ttmnKTatrirf^ mpn^tMit tlw pf^vak'Udi? iif th*-**- 
difTfrt>4kr etiridlt^mi, th«y also rf[>rv^eu( lh<^ protkttbl^ 
w eif>«Kl**d 'jceiirreiici* of awautt for (hoMi* l•nltlbtiotl^ 
If Itie wealhcfr waH hi t>a way etfrifiivL\ Tbut i». it .-Ml iM^r 
ernt. of alltb« ^.yi7 day* wnr*^ fair, wh tiil):ht. in hc 
nonlaiMHf with tb.* mnurrii-ifcl law ..f pn<b.^bilily. t;i[)rrt, 
in th<> lanit run. t b.' Miin.* |it>r Ofiit. <>{ nil the- omjiultK 
to havR fxft'iur.-ti fair il-tv-. if r lir- fbiir.ipli-r of tlu* 

thi>» wi'fi' n-.l II <Jii»sjtl fm.'t««r. The *.iiijt.- Wdtilii hfl 
till, fiir i»:iy oiif .if ilif inritHiri>l<>'.']i'iil trruupK iinh- 
cuilt- t mh tli»- fJuiri-- Ar't'ltlf-iitH iuij;bt. til .'niir*.-. In- 

tn-<l.ii rrtir. \j\<i tPf-rbn|-« b.ivi- but niib tbi* lar^ru 

i>uriibt>r i-r tliiVH ami iliktu (VMisiilt-rt-i), t)ji'V Wt^uKt ifiid 
b. -^fil .■litiiiiiiilini: Till* .■\t.n*tniii-v, ttm** n.m. 
pi,it.--l, f. iriit*. the biL■^iA >!ff Mur nm ji.in-nn 'J'-i-. ,.r,-r 
tiTiM til till- .■i.ni|iuri..tin i»i tiru- p. fi ■ tiliij,:'.' "f ■■■lU 
CJi*<^ nf ai«>ault for lh« seven ijcvtirriii^ uiiUrr 

r»1la 



ihNMlpOIPimoCtlMCIMt 




but (hi* ^.-irt >tiU nruiiuiif 
nun - t'l «-.'.itt.t-r lMtbu«lM'i-«. 
1- t.-i.-'iii .M. i-t of l>irk*'ii»." 
I ll- _'l.t..iiii.--: wwitb«>r «i_iu- 

•u- I'l" t'lirlr,. pint f.f 

.1 iiM- ii ij At th- b.-iit 
if.*''. H'-nvniiu. ill au atti!iu|>i 
itii"ii. v»v : 



Tlie utuor flaetua- 
torcttcanled, a» they ar« 
iMll Ita* snwral ahow- 
rtfOM af'lMriMd MtltMf for low l4iDipOTatarr 
WBdi RvMiwwVml khmIiuI Ihmvbh Io Ita niaximmn ox- 
CMM In tiM) icraoii. at which point a sndtlen driip 

taken phMM*. This final drnvaii^ i« in itjt^f Intifrt^Ntliii:. 
ItweiiDi without «if>iibt to b«* doe to th« devilaliiin^' 
«'ff«^ of tlw lnt4*M»** ht»at of aint utKiVti. Tliiii has 
ttt^a detmutnetl by a httt<|v hlmilnr to this, for the* 
detitb rale, which if foutal to incrt^Lar^ wunderfolly fc^ 
•tiu'h teiuiwraturrs^ 

For flighting purpoiM^. nn«' tiiunt have not only thi> 
iucUnatioi), but al»w* tin? rni-rjjy toMipfwirt |Kwitlon 
VI «t nriiiiii. II. -lit ii( any oiJii»-iib'rablt» iiii^'nelty •*H•f|k^ 

Crmhi.'ti\-.' tff .•iiJMtiiin.*! ^t;»r,-*. funii-liuii: tbt- birnHT, 
ul at a Lvrtftin p«iint tin* Utr»T i* ■(••pkifd by vxtrn 
dit'iti iuil Jii!iil.« n\mt\i ir l>y tbf priH'c«.**/» of llf** undir 
fiueb tfiitibti-^Mi-. .-Mid Mitb.>iic tr. tb** fuiirwiouMn^t 
nf BDfh.'^iHat ftrvniftb to down an ant.nci3ii»t iu Haut 

If nu- iliir.i 'iu.-,i-*il ?i:i:|il.' 1 1; n 1 1\ t •! I j v 'if 'i'n-.£.-r- 
or «'v.-n pri'fiirn'-.* '.li.- rr- ua.i luitiit iw^ Utll«'r»'fit . but 
an iiii'lii. lit lull ii. ll;.,-!.', VTiiiii/iit tlu^ iM.rricy tn lhM*k it 
Hp, ^--ts ij.ih. Illy i it.i rlii ;n.l|i>' court, 

ll. rli. I'.iiuK.- .,f II i- vtiiily ttf t»'ti>|wrfit')n[', il »«!^'miHl 
pn ii>:il tli.il tr-i lilt til." \ .'f 1 1.1* nr.- i.f I fiirvr* 
^li.MUi, tli.-r>. iiMu-iil 1-' .inisliti.i:,. nf li-iit whl. ti m.-uIiI 

fail I.f "liow. even ih 'iiirti -fi-ir .-iTrrlv \ tMnior 

able. Such u-uul.] b(r< ui ircv.- 1 tii\lili- hi-iit, itiAt :^, .-x 
t.>-Mtiv**lr hut ilays for tin- Ikuc ■ { s t-ur thnn^-li in 
iu.'lual t«'ili|K*ra!urc n:ilv •-■(n.'vl t-. I'ni npiir.-*! i .-iwd 
(' - - iniiil... Ajirii ilfty 



indaoated by oar eurvt^, viv would do wnll at «(kIi i 
■ignal ol atonn noi only tu luwp our cblppliM; in pntU 
but kiwp awM from oar •■«ail«l« eamclally if ibty 
are h«tt«r AgMtv tliMl OWMlTfllL Hut litUe diS» 
vn<>f* l» hhnwQ here IwtWMB Mm cAmU upoa tlw lao 

Hi MiiUTV.— The eiiBBto of diflbring baiDidity » 
^h(lutl by uur rurreii are, I brifeve, eontrary to witii 

i% ordinarily Ib4>uf;bt to f>e thf en*** \Vf> lliul .-x^k«h« 
of oKKuub^ for low r.-rtdintc* and iU'tlri«'tii*u>« for htck 
oni'M, Wli»'ii w.' .■onmiii'T tliat innift;y. !.iflrliy iIhv*. rht- 
klnd thiit Wf» alt •b.tfht. ar<< of -rb. iiit< f i'Ihx". j^tv 
alutOftt incbtia^l to dou!>l Hi.' . i.rr--.- ti -if Ilif.- 
■>nltn. >ev»'t'tbt'i«'tp'. !vi>.f»l u|M_t:i iO.inX; tkila. Ibt-y illrl^I 
I;.k-ii il^ H. itiin* 1 1 -it rtiitrluniviv The O'lUKin i» iir- 
.JtiubiflK 'III-., I •:i> ^ - if liitrb huluiility an* .i-.ly 
fuioituuAhy but viraby d«|>raHiinff, anil wit haw tbe 
»Atue ci.'iurnt rntrhMK into «ar pTtMitm that «« htd 

HUMIDITY. 



otirt* Ipr 11 ;i If 



l-\i 
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I.f 



, Wln.-l. ■A.MlliS it*- :III'.|MIhI 

■Ui IbH curve vbowt., have u 
iluct, yrt in til** •ttudy uf that 
• • fact Ijr putirvlv wincralifd 
1 1 Au:^u!*t day ui Mine ti^iu 



il 



of a 1 

for ttlAt 1:1 

diKxuitroii^r .. tr.K'r ■ 
mnibtion fi'i 'h. 
by XUv (KK.iiJiii l: '■ft.' 
t>»*rMturi-. Ili i r-liT 

KUtta, le-lilpiTliI -irr .'■ir\ i ri.it • nvTi : « cr.- r. m-.' r ili'ti'll 

fijr ptirb luotiih uf > rar- Ttii'Mt i>bow«-.i thai tb*i< 
uikM-iL(iiiiablv hot ilayfi nl Hprtu); ami fall ar^ i.rv- 
L'unnf^ntly the pii|;iiiirloii> .i|ii>>4, Tb*' bl>thf*t tfui- 
[K-raturo (tronpii r»Hrli^l m the uionth^ uf April aud 
OrtobiT I***! *r» ^ hbouv^l an excwt. of n»^ariy 5" |»er 
prrnt. nf A»KiiulT>.. whIU* the irr.,>up S>'-1H) for Julv and 
Aufftut ''hnncl IfK* than V* fX-'r ernt This i% \nit a 
i^orrolMiirali.^u of the- Uf vilaluui^ rlTwti. of (jri-at hmt 
«hu«n by lliti triiiiMTalurr rurr*- for the yoar 

A cH>ui|iiariM>n uf tbi> curvi's for lualc* aii<l f4>iiinl^ 
would wH?iu In shoir tluit thff latb-r ar** iu<>r*» nfr*ft»H| 
by lM!at than tiMi fonu(>r. For aliiH<»t alJ the iCTi'U|*. 
ton defifinii'v or fx.-Oh hhowii fur luat^H It. iriti'U»ifi«Hl 
to that for finiiialev'. Tbl** it* e»|i**cially ^buwu IQ tlw 
mnvf* fur th** N) -^Vt »,tmup. an<I tbt? drop ul tiw end. 
Altbou^li for the h|gb«*( teiupeniture abowu few t 
wvre left wit4k anaogb toqinaml, R «- ~" ' 

that tlw fiifhtinif ^r^^ — — — - 
vediia of (be fair m 

























































































in (Iw diKimJon of akeaariialr high (Mapantafa. pa 
iiaeh dayii. w» porbapa fael Ilka »itfc"Sfc bat nub a 
thiiiK la alt«e«ther too anieli aiartna. and Iba piibr 

riwril* nn- noi>e the wbar. For law 

in at ll Hiirj.lm. and although tba ■ 

orilinarlly much more IKwitiva, it «imiU lana M iLb 
till, loiitt run. with (daaty of atningtb at ecuiBUiulaa 

oppurtunity to uiti* it la uaually to Imi found; in fart, 
iliat fturplos mttrjcy la a tiiora danittkrniiii tbinirto baie 
alMHit (nan tha ntoat poin>n(;i<>n« Int'lliiiilion H-illiiioll^ 
ina to hack It np. 

Tba enrra fur fMuatvu. «ltli its luarknl linip hr 
haintiiitix aliurt. Un, «b«w« tbiii to be • uptTially t'lUf- 

WiKii.— WlwteT«.r way bi> our ilislikr for Mareh 
liurrlcaniw. tht. |iiilio. jnili;.' dii« not prolit by thoa. 
Our curves >bow Hint Hit- luilil witi.li. of betweaaM 
-ami 'itv) iiii|,v )K.r lUy 140 fii-r r<>nt. .if tlir daya af or 
yrar liavc bucIi) are tlw |Mit(na«.on« onaa At iirt 
tbouk'lii ibia would Iw ban! (o aeoount for, bat nor 

WIND. 



BAROMETER. 
?*n a: MB >aw«w Mr. ma ^ 
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IB (or tlw Maa- 
ncnlaritr al 



rvccul atudin in F.nitlonil hare made at L 

flciency for virtual .-JtlniA Asplalonbte on thaa 
aa InlenM bail and blKli lininldltjr. 

Dr. J. R. CMwa SiiiiibH»faiB ■apart. lnKi >"» 
abown thai tha atiun-iilieTf In laraa lowna at n-ri^ui 
tlmm rontain* luor^ lltitn flvr tjiiwa aa niUFh twlmu 
dioii.lci M that of tlir harroundinn country at tbe 
Mine tiuiti. Hv diM» wyl t^vf tba n»^4.nrolufficaI rcn 
ditlouaof tike dayi upon wbirh thv (.tivwh wk< cT*<it<«l. 
botit la, I ballaira, noaonablr tn pre>.iiini> ihiil tlii-v 
were wHlMnt wind. Oactaioly upun windy ttays uin>' 
tamUd ba aalMaait vmMIbUob to pravaat any •<">>■ 
i1lgjH|iaiiii|. 

HOW oa Ma u l aatbott dioiida la Hw attMipbN* 
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MUD oiity be prudams] at th*i of ozyjcen. But 

oifin-ii i< n<'m>unr tn tknil viirbuu dtoiMe baiichU to 
all ihr riiiil i>rix-<'»i'« rmxlucilvcof vactKy in tiM aol- 
mai kinsdiiiu ; bfiiiv. io RTml ettte*. durinc aaliai, Ibh 
nut ba (bifldent. Tlw iaerauB in dttUi »(• (im 
"CbodiMt Md Uie WcaitlMr') b conalitai** praoT of 
tbln Bnt ilBM *llailt)r !• iMnliiU to •neh ariaMi w 
Mmiili. (b»jr too luaa* fall below ritw«tiuier. Th* 
(If lU'iviivy far bigii wlotb, I •luill not ativuipt ta ao- 
coiitit for. Tfaa annre for fiHnakp« iUiowh tUf miu* in- 
(rwifyinc of •ffrntii thai w« lmr« uoted tar tb* 
otiwn. 

tJUAUACTKit ow THK 1)AT.— Uavii are afeaiMtatlltd 
a* tb* W«UlMr Uurna aa fair if for ltua»tanlht or 
hw gf tha boon ftou Muirin to aumet tttt mm it «l^ 
Mmrad, aa panljr akMiily if foar, live lit, or n«ni- 
MMlW are olwuirad, if^ inorv, a» i-laudir. it hiw no 
nCmnaa to pmeipltaliini. mrunrce an l< may iwoin, tli« 
•MUjr ilagni an Iba tnmt ttmu jwraoiiMl ritcuiuiier 
wUita bm Mtowlad tba poliM Tbli may b« initlr 
dna to tlaa fact Ibat aot bo aiaoy peopla an upoo the 

CHAR or DAY. 
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itraeta, bnt in oilier vtuOieH of aiiniUr natum, eon»l«l«r- 
fair doportoieat in pnbiie MslicMiliiaaU poiiJt«iiUary mm) 
MjrJuias (or th« inwuie, anlcidai, wul UwdMtb rata, all 
«i««nt thm hut hmvm rIm»«ii M» jffW ltwt deMiMr for 
cloudy d»y». Thto wmm «K|w«lvit «f iMHf ttf our 
iMI tooadMl balMi. if It b«tnM, AflUoa wSt«iiooi« 

Our thmU of r(*wrr« «u«f|CT <• «pplle«bl« to mi hy- 
IHriHMllfbr thitt ctirvr. 
ThAdOttdy dajm luv no4 tlie TitftiUiikic ime*. bat tb« 

PliKcllM-rATtoX.— ThlH ciirv<» h>> i^jtaHly whiU we 
should «»Bect (row th« Im(. DhowliiK. a» H do«s a clc' 
fletaq^ «MHll» for wgjjgigh lM>wet«r Bineli it may 



PRTCtPI TAT ION 

NGN r » Ql 




niMlWi iMtiiOMi tik* two mnm ODtaddm wttb whM liaa 
bam flbown ipos tta* otbtr cl»rt#. 

Tm dMMBf «it otImw lor robiy d«ra It oerUlnly 
nrpriaiiiie, when w« «OMkk«r Uw miM* tor hetag 
**Mt of Mfto** wliioh tb» dinpMliiSiMMto «IIbim«dc 
oy weaUMTBiftko ledtiiiiBli^ uit m •UMfcooaBlodo 
aUility a man ni|i<irlMH iulor Ifaon locMiMr- 
i «( AflMiM srimo 1« iMMriy 

Vowiff URA^ir l>iumm. 



Uilitv 
tloo, 4U)d tlut the 



xhait 
tioo, 

ooo ol vital «ur|ilM. 



THB nraUHKATlOX OP THB MOflQITITO. 

To tbft KiHtor of Hc'iKsnnc AwoucAsSirmAEiiarr: 

In th»Si:iK.%TiKic AmWAa lAumJCMJUrr for Hoy 
90. lrAH>, whi«h hnii iuit Mnclml Biv, I notice on Intar* 
«»tiuie Artidi^ by lutiry C Wockit, entltlotl ''Th» Bv- 
tenuitiati^Mii ttt tlM» Uoaquito.'* It U a pity ttutt «<» 
«t«ellMil Attd r^labl* an artielA vhoald hav« hwrhultMi 
tli« aooouiit of iMfr»MMiKaiiat« of nttjM'li a» h iiMMt|iitu» 
rMoody. Iii orU«r llMit your nNuUir» iim) nut \m iuih- 
leil in tbbi matter. I llihik It will b«> Wfll fur you to 
paLlikb thr followiiii; *tH[4'UiitiiI : 

"UiH-of thi? tu<i«4|tiitu devf lofiuiftiU uf Um* y i*ar baa 
b^n tlM' t'jrtriiitivc pulilimlmn in all sort" uf u.-w*- 

Bvpat* of aik it«Mii 4ii<tiiilly cris|it<^l to Tht^ PutiLi<- 
Mllh Juurii,ill whii>t) nniilN .v (nllnwti ; 
" * Twti^iiii||iiiie-hHlf hniir^JLrf ri-^i^tiri'tt for a uiii*(|iilt«t 
til fr -iti itM Hr^-t »tjH;t*. ii r>|M-<-k ri'm'tiibliii^' 

f li'ii'-ra ;vi. i(-ri;i, to lt« activi- ainl vi>]i4>iit*Ki« iiiittur)[>. 
T:n: uiM-^'U ia all il« t>liit^*<f>. ma) lii^ iiivtntilly kiltt'ii 
by ooiituct Willi mil iit>- i|ir,uili(ie»' o| |ifm::iii^'.vn ii>- uf 
]MjtA*h. It IN rl.v riii->l Uiul uiit* piirl >i- I Lr -n'r* 
tttaiM'^ iti 1 -VNI >•( h->liiriM-i, (lulribiitol m n.c^-iiiir^t 

ltiar«ht--. wi:. r4-ichT "111- lii'Ve'lopllH'til 4>[ Siir-. <• riii|i.i*. 
Dibl**. Th'it H liiiM-tril -it [ii-riuiLiiii^uuit*- mil <i\i>li.'t- it 
l#f»-ai-'r<.^ ^waifiji, kill itH I'-i-hryo niM-ct'- U> ' \t it 

fr«*r fn.nu unfihiiiL* rii:ittfr ituri; iliivw, i m-r i.f 
2-'i (wiitu: tlint with run-, .v >• li-i c >r,,-*' m i) 1.. ^.-pi 
irnif ut iuMM't pe«tj» nC a HiituU wH. All I'lUoaciuiis 
iQAthtid w M tiatti r a fbw wyrtota Wilftily«porL A 
•liitlUt liinnh - r ix rni inKMMto ImO MUmI Ml IM «<*>>>« 
III ft ^Milctj rjiuk ' 

'I'j .f I r. m i»4 f-ih ulA-j.Mi-ly r :imi|iiii»4 iipiiii ttH fiUM' 
tiiiir It ui.iiM t;;if.||> "'.■lu ui.ttii A\iiW tu iiink*' «riy 
Attempt tu rt?(ule iln bt^It.'iUi>ii'.f<. .NeVf rth'-k^w, it hti» 
Imk'U ^u wii]«-ty rvad that •U-Unitt' ''%|ii-rLiiiT'rit.LM'.iii 
MwcuR iiwt'ssary Uy *cl llie iiiJitItT ut r'-'. Tl r 
liiMiirti niithor's i^itiraniM- of th<* hfi* lii-.t irvi.l [tjc-. 
t|(iit(>c» in thrr Qj-eMuiii.' nt i.'.tnc* lii'isl no: i.n •■•MiriJy 
hii|ily that li« woniil net kiitiw a tr«MM] n-ii:r<ly iT In- 

July with varkiii* utrv^inctliH of pfniHin^'^tiLfit** nf 
ill water cintaiuini; luuwpitto lurv^ Fruiii on*' Xi» »iK 
Unyv ol'L It wna fuuml tlitit hriitill niunuiit- of t^M> 
ckkeuiKal liail uo rfrr<'t wtiatc'ViT ujK>ti tin* Inrvit*., Lii' h 
w«»re, howrvrr. kilU-d by ti«iiii> jtttiuuiitt mo liir;;i! Il.iii. 
titxti^d uf uniutc a 'lianOful Id a trri nrri' Kiruiiip/ Jtt 
itMiMt ft WAtci'tilnntl vrnali) hitvi> to Imi um-i1 to unt'ntiiiiU^h 
An> r***-i)lt. Mort^t'tf-r. afii'r thf uw^ of thiN )iirui> anu^iitit 
atid nttvr tb*? iarvai »t*r« kllUHl,, tiw smw* v,\Kivr tw.-iity- 
fuur tkours Int^r MistallHMl ffWobly-batcbfd iiMi-<|tuto 
UkTwrn perfectly, w> ihaH «Teu w«r» a |ier»oii to k'* t^^' 
pfobiUtlvo expooae of klUlnc noMiuilo larv» iu tlM» 



ttwatup wilb pmiian(:aiMit« of potanfi. (Ii>- ^a(u(f tiisk 
wo«iM have to Imi (Umw airaiii two «ta>-s later." 
[Bull. IT, n«w MriiM. Divisiou of KiiConiolG|ry. UoUad 
matM Dvporttamc of Affncnltara (IlMwnibrr, l8Wl, pp. 
«MMJ U O. MnwAKP^ BnlowalQ^I. 

D. & DqMTUuMit of Atfrleiduirt*. M«r tt, 18Ml 

AHOIBKT OLAflfi MIRBOUl 

Tub ork ormnkiBir tgUam inlrrMa bMkMl «Htk liril> 

liont tnntal !■ often re^-ardeil an a toodern ofi«, but, oft 
■hovn by X. («. Aus:arvilkr iu an arliule in Ia Hdeooo 
IllnidnW tnuialaSod by Tlw liuirary Dtge^tf ro 
dtdi«ovvrl«a Ikam «l»own tliat it waa iu um fay 



cwu |)er nerv, tmiviiic tbat koo«I ooiuioordal ( 
heeU oao be grown well In KiiKlaiid. «a tiM avanw* lor 
Ctcrmainr Hi Ibo saOM* y«ar waa U'K tool, and lor 
Fiuieo irtlr Tbo boeta are laim tbnn tboM pvvA 
In AmrriM ond aro •ae«ptloaoily rieb iu noftor. 



aiHTtffit KoiuaiMw althouxb l<^ «m tba i 
coiuiDuuly eiuployett Hayti M. Aiiievrrtllp : 

'*Tbp aucienis tretierHlly e'ttipfov'^l iui»tAllle inlrmr«. 
Tbvy were abo ac<|uaiuleii witti ifla^ iiiirrur*). but 
tiMHMi latter wrrr alwaya of MUUfcU aise. Tbe extateuue 
of ijlju'* luirror*. uiiiaoc Uin i ' " - ' 
ily Girwrva 



<>f ililfffi'ut .-^iiT l»ur>«, 

'■ F'liii> ni»-'i)tioti« ir'n-** mlrrfipii found at Siiiofs, 
hot ilofM not nfM-jik ol 1 *ftr tii> tiillir roviTinsr. AlfX^tn 
dtT of ApUn-Mlir'inH. .t ri .riruit-ulnlor of Ahulotle, Htt>*! 

Ill III-. rr'>hi< ui->, wi.u-h .Uitf from tiM ttdffd eobtary 
of -'iir iTii . ' Wliv :i:L\-y ^'lii!« luirrvirs aUOh bftlUoiMyr 

U^H'iiUf''' tl.fv lire li.ii'ivt'*! With till.' 

" In til-' f> 'if th«* oKi Konifiii cririip nf San^biir;? 

ha« Im-*'!! tiri.ni^yit in liirlit n |il»i'f I'f a mirror luu-A^-ii 
with t;n)ii i rtr. -n il oth^r Miniiltir uurr<.»h iMiVt* hfi-n 
foiin<l K.ii -1,1. II 

"'Tti"?- II-*-. if iiu'tiil Iraf — colli. Bllvtr, L'opper. iron, 
(ill— was I'urivijt in thf art-* iiiiiont; lh«r anrirul!* »?kS Itt 
thtf iuIiMIl* ikp'^,' wiy* 51. lt«Tllu'*i .i . u!i ' Ik-lh rr.v lliiv 
inve?»tii;,^^tl'*l th«' hi*l<trv -il tin* in:.rr'iT ]n■ln^trv 'Tlf 
fiil^rifiif ioii .'f C"''! niiiV -itv.T I'Tif li;is oft. 

VITll"-!] AlLMli;,- L'tlliT i,--r-., -.lir-i' i.'1-.i-. 1V 

Io „'l.vs> S\- .\rli--ts ijiiist lj.»vi' s 'l: 

thilt n il- -r- il l|i,|;^;J»"!( pHMllil't-kt hv ■> 

bark. l N u If |H illtfli-ult to ohtAin |wirl. t i 
inrf-o-.'. Ml t||,, way.' 

*'4 ur tin:- fiPti'Mjti the «-*• of iiH'K-cd Fr'H'l 
TbiM litvt point W2ut c-^lubUslml liv M. 
It«?7. 

" M. Uoh^Tt, rustoijiiili of thi* Anrhe'ulogii'iii Mu.««-iliu 
lit It*-iiii!«, >• lit to th<t illiulnoiiK clii'iiiiAt thn iHrhn^ of 
:uim>r* found In thi> (nillo Koinnn toinh«> o^ tti*> tlnrtl 
iLiiil (ixii th <-i-nliii-li'-» of oitr ff-.t. l)lvl■llVl•r»^l In the «n- 
\iron* of iKc i-iij. Thf !;irj.-I is.ijt ,"> r^nttnU'ttT? 
[■_' hiclox.] in tliittin'ivr ; ii wji- .1 1 i ikf a vi at<-ll-;:laH^. 
iiiitl :iImmiI IulK a inilliniflrr of an inrli] tlnrk. Us 

fonvr-\ 0iirf!fct.'t-. Muooih .-tin) thlnin;;. n-p !-*••<.• ntt.nl a 
«|ih» ri<-aJ 'f^'nirnl r-irri'^poiKlin^; to a spln-rr of iitmut 
"J"! t|r«.Miin-l«-r!« [N't inciit^j; tu dutiiH'Irr. Tb«s ciitimvr 
•iirfiirf n'iL» flllfil with leaiL, chaniceil large-ly Intn car- 
tfonali' aiiil lithiLr^f, owiiiic tn lb«> lonft artion of tlic 
iiir Aii'l till" nioj^t •iirtb. Ttii" other fmiEtnitiit)* irnv»< 
■Innlar r«>t-iilt». wliiMt t*faiiiln**<) anil elti'inin»lly «iml> /<:*«i. 

M. lUirtiu-Iot (bii» fXpluuiM thfir iuud« uf luanu- 
fartun*: Tli*' ttwtni way HpplJtHi by pouring a tllbo 
la\>T of tii^'ltt^l U'mi into the (.ninmvitX^lf thOAl>>^ 
wlilrli vftut pruhaMy li4>nt«^l pr«VM>u«ly. . . Tllfiinp* 
pltcMll*Hi luay ti'ivf t*^fn lundr tu (be »e|Mtniied am^ 
lii^nt fir to till-' ui't-T t.r nf tb«t oritrlniil :i I i ■■■ M'lifrf, 
«bk»ti iwrbaiw nuu^J iiiive l>eeii tiiv L)c%t v,.lv. it 
oouM ebon liAVo b«en out up into mirroia AftorcoiiUng; 
In any ooml tfa* •pplMtoii of «n«li tfaln loyom ol l«id 
ita¥o boon aoeuniMiiBd by 9oaalAanM» oorida- 



11 int-ii tU- 
i re applied 

I plTl't'lVitl 

t...''t thus 
Hr-rtfi-|. 1 ][i 



"ThMo nlffMi 9t 0tm bMkod »ltb mrtol wvre 
owM thronglMnit tbo Boiuan empire, to Gaul and 
Thraoe, and eron to Btfyoi. Io faH. iu AiuruMt. It^, 
M. HertlkvWt luid occuMua to eimiiine ouf of the 
tblrttHMi triam mirron (uoimI tlsive vtrare before lu liul- 
RaHa. auiou|$ tlio ruins u( a teiuple of tbo mrauud and 
tliird eentnrtca of oor*T». aud two otber mliTcm foond 
iu tiM rafau of tbo RiEyptlan city of Antbtott, 

**Tbo Ant, iMit by M. I)obru>ky. dlrwotor of tbo 
Ma KoioiiBi, Is «lT«uUr, 4'/ uilllhn«t«r« [tfi InebooJ 
IndhuoMr; It hM tracoi of a baodio and la loeloiod la 
a notallio ffwaa deeoraiod wtlh aMriand. Tbo baok- 
i)Mc l»y«r. tonaed or Hkially of neitod load» imiMtiiifli 
of a mlllbHOter IhlelL 

"The two otiien we« aent'by BL Goiuiet. foiuuh-r of 
tJH* UuHeum. OiMiof UieiQ wa» MomauniiMl by u p< iitu 
RucuU placter pami ; it wan only ^5 inilUiuatrrv {i iijcl^j m 
dbunetcr, Tbositooful, found Ui a Hyuuitlitu tuiub in 
tlw bondR of a yotioff (clrK Mtll givm vory cU^ar biuitfMi : 
it iHframod la in«iat omaiii^nttnl with f<iiirti>«n little 
nnm In fviiaf, and to (umlalnHl with » rink' 

^'All are luadv In tbo m^uv way : they are Hin.ill. 
vftry thin, and evidently ctil frum blown ;;la.H9 i;lobfK 
Into whtcti :»ftltr.<I Usid Itatl N'l-n (Kiurcxl. Tht-*y werxt 
ItM'ti pla*--v4l in u fnimv of lurtal, pla-^trr, ur wo4m1. 

"Wlmt bts'iinit* of thin pmcnM irariy in Uw unddle 
n>.f^ : Via* it loct for tbo tlm^ or old Iti tfadttioa 

riMilinur^ NtiW dUOOIflirlM wUl dombtlMi OBUfblOD 

UK on this |>4i|iit: 

•llow.'Vt-r tlil9 ui»y Im', in TiVl Vincent «h' H^ fttt- 
VftlH tlt'K-rllMM, th<* fahriealioii uf ulatw inlrnir-. arti 
>.)iow> i(ow (o t»(mr » hi- nsfUiTil ImuI hito tlit* :i«rl irLia*.. 
rt I- rnl'll^ .I'll. II I'.it Lliii^i R-ii^''T l^iirnii, riiui llay> 
iiiM i.i Tiilly .i.-.i •.[..■.ik <if ii 

"I' ii'Jl ii:il l ti.-.i.'iril til. 

«'nlur>', at- Miti.ih .. rln- i:i. |i.'lI 

It nci't'MkllRtoij ll,.. 11^,. ^f :i. :ir. 

tltin kIa>^. til ns<fU\ hf.i^kiii;: 
A.ini«Itcaiii. thtMi rr^x'iitly iii* • it 
nit'thixl to U-r^l. 

"At the b«fiiuuiug of tlu' »ixt<M>nth nrulury tlHini 
wort In OM ta«CQtbar niotalUe nlfiM gbMO 
baebol iHlfa UMtal, and tinned niirraf*.^ 



I'liii .,f Thj' ti(ti.>nth 
K u I M .*^ nliiui't >i*4»ii, 

it'l l r.ii.*.-:,.|-),l[v of 

rii.. i.r.i,«.t-ri. . ..f !in 
i r-.t. .-i.iihi,..| !» 11,. .V 



ItKlTI-^ll Ai.IUrn/mMC IN ISW. 

l oNM I. >lun»}iAl HaUtriMl »4!n>l» rroui Minninfrhnm, 
iMiitt r (hit*' of Jjtituary IMW, a n*iwft|iap»>r ri'vhiw <»f 
afCrKnilriiral OMnhtloii- tn liivat Mrltuln ilnrliiK tht- r>A>t 
Vfiir Thf wht-at titui harl«y yleldn, it appnarn. art- 
th?* Ia'•l;t•^t rv-c^^n.Ied. uinl thf oiit» barvrat hatt liwii 
•-xotM'tltsI <.>nly iKiic". Thf iirrt-iur*' iu »-heat wii* 3,HIJ.- 
'J»J»;, an im!rfii5i' of JUHH.'t ovrr l>'>iT; tlicrv wtTu 
G^tG merv* in Imrlcy, a ilfi'r<Mi»<r of lU'.^.iWt ncrvr* ax com 
luinMl with tllA pni*i-«tini; yi^r. tht* acrvjisv of oatn al>i- 
i«Ik>wa4) A 4b«f*ri>iuM>, iM'Uti: -J lit Hl'H. Th*- virUi 

tu bu^HfU Who. Wli*<^t, 0-jm,m:»«: Iwrd-y. (iH.<irii,ni*<; 
oat«. ilrt.tt^t.UlT, Kxi>rt-|iii«>«itit luatlv in' xucar h*><t 
growlDf bavo roMdUMl In au avarago yield ol IS toaa 17 



important bwidont of U>e year wm tlwt Mlroeacy. in a 
«p««>b by ttaa Mlalttarof BdiMation.of tbee«tablUih. 
ntMAor aaatloiMl urstoai of aicrionltoral odooation, 
toba gnftMl oo ttaa aloiMDiaiy taboolilb all rural 



THE COBK TRBBk WBKCM SUBBR^ITB 
HISTORY, CULTIVATION. AND USBa 

By NlOtMiAR PiKK. 

(?onK in tin* exterior bark of a tre** IM-Ioiiirinij- fo tb*' 
KrnuN of thi'iAiik family wliii'liBruw wiUt in Ihi* MMith- 
prn paruof Kiiroix-, 4'^pL'cinlly FraJim*, Spain, Portiij;al, 
Hiitl Tdwuiiy. 

it »ii> known toth** <trtH-k* ainl l<4»nian-. uitil w.w 
c?il[*Mt ?■> rh.> ffirnii'f "plialluM," Th^^inhra^l ii- rin-kons 
it nui'!! L' H ' Mil k-, rn tl ^aVH it haH a tliirk. Il**rhy Ixurk 
whii'li 1 i- 1. - npp. ■! off eVtTV thrvf' jram !<► pri»V»'lit 
it fmiM j'-n-i)i:,;:. '1 he uuly uifliculty in rMMJiifilHiir 

th*' lii-MT^fitn -J i L'iven by tliis utiihor with our i ii r u 

fti*t|miuil.iiH'i' w)th the eork tre** i», (tint t;u' lil•'t■^ 
V. -It. r sav« tliuf- it it* Ifavi-w Jirim3n.llv m jhtcus 

i.iiT lri<- l> -.ku vvi-rv^r* ll. I Junius iJU-nti.Mtfil tIk- ct:»rk 
rrv>' ill i-i>hjiin>. hi thf 1 'v rciifi -. i.r:\r |t.(y<Hinf. 
S]iiiiii. ai.il I'iiriiii:'^!. Itul> lU'il 'h*' 'v utti-r:! |>arts 
r-;n.i. It rfTlini' llx t'ili:ii.-t., Tl;,. '.r|l„T r h»» 

i; 1 I I- ■■•■■\H f li^r ri.rk 'r>" nf fill- IT'"' i.r .|in, I'Jiny 
■H nlfti alMJuI Ihi- T'-rK In--. iin> t r I'liu: ' li.if i' w.i ^ -iih 
p;i4'(l to ii> iiiariv piirp4>-t-' (li- n ii-> it ut l.'ic pftM iiI 
liny. Tlii"^ t'i\lifri:n'ii UM-tl it u.t ii i.it* l^r tl i ii- i.i t- to 
kii'p t|jfr-iu at llii^ nurfawoi tin- -.mti r, '\\-- huiiM' i- l tu-y 
«io at ilif^ pr*>*f nt tiny. Thi- Koiinn- u-' il ii i>ii ;ii.-ir 
jthfiofc : ntrk aoU» weur» il :hi» E-^r ihnu in-u-i ir.- 1 l»* 
nmkhtB of Jtwk-^ti* to ^p^j^t i'* ^'«ilululn(^' i* 

■•f'r)' iiiii.-it'iit 'i'lit- Hoiii.ni w h'Mii (laiiiillus tt-nt tt» Ih^ 
*'n.\nt.rA "h^Mj it Wfli lis (lie (iauls put on a 

li^ht >lri-:i-< iiiiil pl-K'-il I'lirk uijij-rr it., bi>rati»«-. tii avoi*! 
bt-.ri^' liikiMi bv \hv i-iicn:.\, i*. was urc^'jK^ary for hitii to 
►.Willi tliTi.iijjli tln-TibiT. When he iimv«'«i at the n vt-r. 

iamrui hiw rinthen utxm hj« ht>atl. Hnil p^at'lnt; the 
pork nnrier him. suopoedi**! in bin att^-inpt. The mo^t 
«'Xt«*n*ive «»e of cork at thi*. tiny In for Ktopiwnt to U*!. 
lie*. Nlopiwmof eork wer^ tir»1 IntrrHluml nftrr tho 
tuveutiou uf iilaHM iKiltleH. and of wht<'h no inciitlon in 
uitnle tiefore the lUleenth oeulury. TJic .S> riki>n*iui 
wtno fljuilu re»«mbkHi Kiiuewlmt our lHittli'31 , all*) )ti 
later tituitn, f^lajw naxkH have lM<i<n in ii**> inrrMwij in 
wieker wnrk. <«eriiiati opothrrarHn u**-tt mrk ^t(lp|H•ra 
About U\« «nil of the hwS wntiiry. H<"(«>r»> i hat titne they 
UM-ilMopiKTftof was. which wure oijh Iiiijvc anO trotii'lr- 
►•oriM'. 

The eork tree i*> not a haiidttonie tree, but rcM>nihlft« 
aiid retuiuit the ty|>e of the gvoua (^uerruv aihI An 
uftlinar^- (tenon wuulJ at once reeo^lMi it u> a <»Ak, 
The barb u often two or tliree incbe« m thickncfiii, and 
OfadoUeatnliffbthna. l»rtentmM>.« n foreiit of thene trm 
aSbrdi a rt«b and pktureMpio ajipoaiaoo^ aa Uio 
appor partji nf the fnink* atq frenn«nt]y cov«m| wltb 
a tlileli ■ . * . . 



if ni'.^*', from wlilfh RimniEM a burgo 
nnintH j ti.uini t* rnn, the lottg pfuineH of wtrieh 

am oru>ii fouiHl deeply rooted In It* »iongy depUia. 
The oork tr*^ Ih Huri^^'^fuUy irrown In California, aikd 
W&9 iutrodtUMHi there m early an lOOiL Ur. I. U. Lick, of 
Liek's Mill, of Ut. Clara Coouty. pUnted aeomaof tbo 
oork. Uaaraai mber. wblcb Krewllnoly, aodln oovcn 
yearn no bad a loreiil of ei|?bty-flve tnwa fnmi IdloM 
feet In beiffat, aod from B to 10 Inefaea In dlmiMtor. 
Tfab IndlBatao that tlw elluato la very favorable to tlio 
growtbolthiBlroii, whiehb vahiablib UwlllgCMrbi 
alBMMt any lelL and vonU thrive tmiU fai Bouilien 



tomSr^lr'waBtolu^r*^ the tanner weU to ptant 
Ite OnHtvatlM aad Uaeb^Tbo PortUROear have an 
eieflllMit wap of aotttvattag Hkk tree. It ia v«ry (m«uI- 
lar, althoagb I bavo aeNi II dene many tinuia, mm>- 
eewfully. A large braneh la •ekelrd froiu a full-trfown 
beaithr tree, onentimea frocn 15 to 2fl fevt In lenietli. A 
atrip of hark ix removed about 6 Inchea wlc1«i all round 
If wht>re It im intende^l to eiit ft (*ft tat^r After tLfi 
rfiuiiVHl or II I- ixifK a eomrtTi^itlnii of t'ow uiAiiore and 
rleh veKetnble M>ll t>* »*preau over a double tliiekneM erf 
cuame clutli, uud then the wbole la bound over the 
tdace left bare by the reiooval of the bark. Thin ta 
tie«l tirbtly on. A «mall tin eau filletl with water It 
bung' oN'er IhU. and i* luiuie to ilrip »lou ty. ko a» to 
keep thfl bantbi^i of loaiu inoi*.t. In n »hoi t tiiof (he 
bmti<?h tnkM root, antl 1m »ikw»Hl off and plnntml in ricb 
•oil pri>]w.rv.<l for it. We hav»- w'**ii a tr*-** fnltlvaiMl in 
the inannt^r ile^rlliet). ipiU«' a*t lari:e and )H.'att]iy aO 
Olm thrown fruin ttetnl M^v«'n *ir fijfht yeitrv old, 

Whrti the cork tree to ab<>ut lUteen >* ir- ' U] it It 
to l>e burked, aiitl thin can be tlouf - n rr.-'-.l 1 1 1 1 v; I i.r 
ei|cbt year*. Tlw bark irnjwii «p3it;aiii. iiijiI ir^.ju.i.iiv 
iMpr>;Vf- .L-H Chr iii?'- >>i 1 1 fr>-' ituTi-.i.M's I! i:,fv 
In- IK. I rjiK'-ii t.t t-triV' tin- t-urk, i: flpli'.*, i-. f - .iff 

by jt*' H h^■ilL^: pnshfi3 up liy ii >ifi-.nii: i.'iMW,ih (orniiiiL; 
umler tliiir u' i.'i.- pn i .-!:iti: y4-ar Tlu r-' ure difTtTcnl 
nie(ho^|> i.r 'l-ipin t: Tli*' t nt-M. .... , at it in ithcr-ra 
or (abCe?*. (>liltint: it ttxnu the Uee wuh a two hatidUst 
kiiLfe. after lia^ini; UMide a eireular cut a? rli> p.Lrfst 
where the briMn-'he*< ht>hiif; Another lueihoil i-. a,-.Ci.[. 
lown : .\ cireiilar cut litf^ itju iw^fti nnuli- a' i:it' t-i^. -^uii 
likewuH at tin- lo-r loiii i ■! l Im- (r<T. .-i-v.-ti* . i i.r:>i. m- .-iNt 
ina<le ppriwniiiv-'iliirls nl-.iti.' il:i- trunk . !■> tli.->t' i.;> r.v 
tiooH tiMi bark Pf-ii^; i-u: i -If Cri.in r, ■iiii.iiiu ii-iit i- m >iitli 
either V\i.- lon'i-r '<r Imu:! ..? puri*. nf ih. ii i- ii,,nr 

ehlirelv l'> li;»:i-I : rl'niK tt:"rr.^ i. ^ • i.l 1 1 .l" rln- | m ■•'ii 
of nalur--. "iiii-h. if \i\v i';irf> -rt.Tf imt i. mi.iw..I, \v..mI,| 
rifl ii. ami U'-i.irh (ri-Li i\„- i rr-- .\U'T huMiin 
>trip].i'.l f lir ).;irl. I tu- I'.'-f liu' burn ii _ I In I di. y 
lay thv I'uiivi-i M ir I.f It t-f '.ll.- Iir<- mi ord«-r toc-te/ir tlio 
jturfari iiinl rclni'i- it i-i ^l r-ki^hlnev. l*ntvioui.|y to 
thift o{MT.itii'h rill- ;-iri )< nf tbit ttark ari> n[»eii, and lt« 
eiin*e<pK<iit ><pont£in*-^ ur i«>s1nrt' wiiuUI iiiak*- H nut 
only ^Ive tiN> nuK-h way to the knifi'. bur would re«i- 
der it inelTerCual a» a niean« of preNervini; litiuikl!!. It 
Hhrink- with the nio^Ierale appliealion of h.-iil. and 
ili-.-r-.-l'v ■ the |.M>re«. bv whk'h any lllrr-ili i. i in-nt 

(m- i fl.- t.-.! When the judjrin^-nt of the l-uri,. r Um 
bet'ti Kutlli-ientiv eii-rriM-d in flattrniiii; tho l>Atk, Ati4| 
by artful introiKietiori i>l »oil and ilirt in n>|uiinn^> ita 
defect!*, It III laid up in 'utack* for k^Ii*. nnd I'oucbt in 
tbatetata by tbe luerdiaot* for ex|>t>rt«tiuu. Aaotber 
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metUtMl xi»tr*i ill Mtmiirtitniitiff lh» havk w to pilt^ it up 
In pit* Uwdftl with lirAvy »t<>iii>«. Wr whirh inHluMl it 
lw<N>me« flAl ; tlii* i» iiri«*rwnrxl uiorf cnmplftuly cffrcleHl 
In a daiupcHlnr, ami i«uillrtl " lurintctUf mrk. ' Whrn 
Utk ontraticm in tlniiti<Hl it i« iIthhI uver a Htntiitc Arc m 
wbat IhciiIIvnI a '^burnirif? yani ;" fnnu iM'frtltp^iiiv in thin 
prooMM IE ri*r#lvp« t<Mi luuch uf llmt black cn(or wkiU-h 
w so fri^tiit*iitly diMHiTiTiHi ID Artwl<*» luade of o<>rk. 
When Muraelirnily <lrl«'tl. it i* ri*miy (ur Hlutrkhitc. U 
biirniUET **vK-r »>* utHn! as a cuvt*r (nr ^iefwU. it i» not an 
orltctnal tlmiffu, hut iiu iiociUt- iital nilvantAfcr wliicb U 
lakrn of a ij»»c<«*ar)r tirowKSv Huu»pt Hinl tap* an? 
always cl)iirr«*i1 tin Ixttn »urfaL'eti : Koutl iHiCtli* mrkft, 
tlK>ii;£lt till? «>rk of which ihrjr art' luiwlf »#• hkewiw* 
iiub)<-rl«Hl tn tin* o|M»*atl«m of Are. ilo uot. after t\wy ar« 
cut, L>)i)Mliit tiuy iiwrk* of th» rlviufiit : belon cut in 
iiir ImKthwav uf (ht» w.mhJ, thi* porr» lir In a mntrarv 
diriTtti>u. anij the charrliiic <'«>QMH)Ui5ully to rakeii on 
by llw pruocwi 4>f ruUiKltUK 



wffvw plaipi. tht* hoilrr in nruvitje^l with a tl4*raQtpr. 
The ftwl WAiiT. iniit«>ai(l of dirvclly eiiU*rintC tiM* In- 
trnial <'i*ll«Tlor. 4>iitcr* a Mirt of ^ul1l^r, whence U 
aflrrwarij vMuipt^ into th«< rollcMrtor. A ity«t4*iii of 
pipiiig^ |M*rniilM nf **tfriu*tiiit; Jit willaiul uii*ler [tri'MUre 
tiM* mud ami mht-r ini|turitu»» of xhv walrr. 

Ovnii4( to thr prtvrH><H iimili* in ch«t tiMttJilhirKy ^ 
<vi»t Biwl, thr rifwrviilr of tli*' mnnll p-iiihI lx>ili'ni h 
nuuU' of thi» uuilt-rlaJ in 1w«> plnN-*< It i» thuit wily 
lakHt apart and in»iN*i*tf«l internally. 

Finally, evi*ii m the »mall«*At npimrndiK. (h«* tul>e« 
are rvuilervil iiiUlviilually UintuouulabJe, through v<*ry 



BROWICS IKJILER SOAMNti HAMMKB ANT) 
FIKKHAR INSKUTKK 

TllK annotn] illustratioUM show two ikpw ImiW tools 
now ki^inic iiitro<lue«otl by Urnoo. Walker Hnrthen & 
t.'nitipaiiy. o( +1 ronMiitution Strvet. Leidi. The uppt* r 
vkfw rviire^eiitA a M-allu^; baiunier lo ti^t at (he I«<m ar- 
CMhlblv |tartM(»f a iNiiler. It will ))e »«*eii lliat th« tuuii- 
luer id carrWi) at tht* fod of n tubular friiiiM'. anil u 
workcsl by a tt^l ami rrn»* ImiuUr. Hotli the fraiMr 
aiMl the rtMl iim capHlrle of Iwiiiic ititeiolrd to rt^rli 
differvut pukiiiuub iu a UoUer. Thwro are two tuiw 



THK TKRNAN HTEAM OENRRATOR. 

TvitVLAK Alri4n> boilem are at prevent the objeet of 
fm^ueiit ret^nretw**. aikI th« KTvtaiu* that hare be«>n 
dertMHl are very <liV4>r*4i, «tnoii tlwt difflruUtr* to Iw 
Holret) ar** very initiiencMi*. 

To give (be water the l»4>*<t clreiilatUMk. to iitlllK^ the 
fCHK ot i»uibu*tiuii lo the tt^t ^It'Kfee iXM^iblf. t4» 
allow lh« ex|mit»ioii of tb« partM ti> take place freely in 
oriler to prevent leakat;eft, to muler (Ih? (akiriK a|>art 
of the Ap|tAratiL« eao> utid mpliL aiHl. at Ihi* MU»e 
lirue, ti> i^rntlacn a boiler having' a ■llf;ht w«-t^ht aihJ 



uccupyiiiil btttit ti|Mir>e. are m» many iKtiutM that are 
partkulnrly aiiraeliui; the attention of luanufnrturent. 
We ibitik it will tte <>i iiiterv»t to d«t»or]lMf. frttiu anionic 
tkMr most nwent of tlintp aiinaratiu, a boiler whicJi 
flioiretl at the lix|Ki«tltmn of Aiitoiiiobilw, and wag 
(Ipv-iitedby M. Tiincnli. 

Tho i^-ifeenitfir. whi-<'b U honxontal. conMl«t*> of a 
lonicitodiiinl eyiiridriral re»tt'fvnir f(»riiilni;. an It mere. 
Che upiMT e^ttp* of a trinnuulnr prlNin, nf Mbich the 
f»r»'»* an- foriiied of Tnbt* that deboiirh In the re««er- 
voir, aikd ut llie base re»t a«Miii>*t the icratc of the 
furiiai.*»>. A-i »howii in llo* aoroiiipauyiiiir fit£urr. Ilir 
va|N»njtliiK eU*tw*ntft. which are hrld at only onv of 
tlM-ir extretiiiiii** In order l4> iM-riuit of eipaniiion takitii; 
place fr>*ely, are foriiiril of two bundle* of tubes. The 
Mlrrual tiit>4>i> o]Mtii at thnir upficr rttreiuitif^ in tbti 
lotucitudiiial r**f^rroir, wInU- at the kwue they are i*1im«^1 
l>y »rrrw plutcM that luf <>xt»>rnal to the irrat« and ant 
|>mtcK?ted by bcreen*. The liiti^riuil tiiliM, whHi ar« 
ttjitf-n at both eitrviiiltH^. eml In a coII«vUit within 
th» upper reservoir. wKb whkh lki«y luive th« Muue 

«Kl«. 

It b Muty to SCO that, if the feeiliuir 1-M* d'^ke exelu»lvelv 
ill the internal collector, the wat«r will ditHnrnd (liroUKU 
the »>mall cube*, and then ancend luixml with the 
Hlefunlluit foriiMt thrtMt(;h the anuuhir aiiaee ciiattu^ 
Uetwreii the tube*. 

The internal n>lliM'tor thu* nervmi an a gtiide and 
furred the wnter alwavM to deM*«>(i4l n%;iibir]y and in 
«o nmeli larirer tptaotuy tu jjri»|M#rt»uo im> titu vu(H*ri- 
zation in mure aetiVK 

The vtraiii pnKhH*e«l, imiknitf a turn anMiml tbo 
arrven. i» drieil by iue4iiM> of arraiitC*'iM**nt« that am 
familiar, and oiltiH'iii. a *totti«. 

A* it has L>eeu ip-nerally iiecviMiry to iftilde IIh* flaiueti 
nnd Ikot piM*!!. M. Tiirvan luij»v I«» (hid effect, formed 
M^riiens with tubett of wide diaiuet<rr that (afwr at their 
•''Xtremilie* and touch each other aeourditi^c lu uu« 
Ipeikeratnx. 

Tho*« McriHiis an* inlemipCeil here and tln're, ao that 
th« ffaJMn return to the front frtHu the back in tra- 
ventliiic tike l»nndle of tabi**, i\% »hown by thii varioiui 
arn>w»> thiit are oliMerrwl ui the prinei|hal*0|^rw aiHl m 
tht* taecClou and pUn to th« nnht. Horvt-nx ar* ar* 
ranire^l aIm* fof prot<H>tliiK t^M) »he\\ of tike )C4>iierAtnr. 

Atler havliiK thu« briefly polnt«4l out the very »liiipl« 
priucipl« of the apparatu-. we de«lt« to call aCteikliou 





BROWNl) l«tL£R SCAUNCI HAUMbK AM> nUKBAR KNSKRTRK. 



fiiiDpIo arrani;i*inenbi either fmm tike rxtertor or in- 
terliir <tf the rolIi«ctor. 

Ttif Aicnre repreNentji a iiielhiKl of tli^inotinline fnun 
th** hit**r|or. iu>-i)reit by a nut whieh, u|mhi the tub* 
plate, tiichi**!!]) rbe tnlw that l» {iToriditl witti a e>oiiKud 
iullatii>u. 

In thto latter iMtiU'r ini* we hav«> ithown by the very 
principle of the i<p|iaratii>) ihe eimilatlon of the 
water, whirh h v^-ry rapid. i» |>^K*M'ily irnUUil, ajkd 
the level (bere^tf ntmuhiiely f>Tntli»nary. ntnof Ihe plane 
of the luteriial ll<piid to pro(tH:ted atEaiU!-! auy disturb- 
auce. 

The wviirhl of the whole anil the ti^ilal aiuount of 
Miwce <iceupied an; partlcuUtrly reduml. and »o it is 
Muy to apply IheTiirpin lK>iler to nnt4»iuobile vehielen, 
to »tatinn» of eleetrteity, and to »hi|M'. Finally, therti 
hai tMH*n quite rm^ntly deviiti>d a R|Mvial typi^wktha 
view t4» hratinir with wood and t4» u divi»lon of th« 
a]>|Mratti« into part> (or ^hipiUfnt |4> i*oionie«. 

The followiiiif tl|iur4>fi will allow the )«atU|«rtory ope- 
ration of thiK Mp|mratii> to iippr>><-iaUHl. A Iwtier 
w«||rhlntc 1.1ii^> poiindv with a heatiiic Mirfaeeof KV* 
fl4|Uare fM^C icive*- 1.7»i |H>iiii<t» of bteaiii |wr hour wliU 



which fi>mi hi'riii <m whieh the tr>ol tnar rmt when at 
wiirk, ami thiite can be ^hiftiHl and cxten4li'd a* re- 
qninMl. Variooft Khapoft of liaioiuitf hcndu ran Im) osrd 
at will. 

The >4>w»r view Hhown a "fiirnaw bar Innerter.** with 
a bar hi |NNi|i|iin ready to ltt> puxb^l Into lt« pUce. It 
wdM)«> »«<eD that the liiM^rtv-r couit»rii*e« a fork atxl a 
icrip|>er. the f4'riiier aelliite a» a KUiile for the bar. aiiJ 
Ihe latter ac a Jaw to hoUl it Hevurvly. The Jaw 
liKMiiitett cHi a «baiik which |iAi«»<r« throuirh (he bulkier, 
and has an artii al Ihe upfier end by whieh the juw cau 
be n>tatiij lo (ffrl a kikkI tftip on the Iwir. The >»w i», 
of 4>»urM', worked from the liandle end ckf th« t<K>l. an^l 
when it ban iMNtn hxetl the whcde arranKeiueut u locked 
by a book, a* ithown. — KikicinMiriuif. 




THK TCRfiAN 8TEAU UR^KRAT(>K. 



an iiilrrrjfiiiu; 'arrani^nuetitii. Attetition had a retMlennff of K |>ouad5 of Hteam |>er |»ound of n»ke, 

to bp paid ti» tlh- liability of tlwr tuUn to tiemine in* for a noiiibuHtion of 40 {xmnd* of eok«' per ihi uare foul 

cm»te'l Willi k^kl*-. and t«"» iHwriMf foul, denpite ih#»ir of erate KiirfafS' 

iiicliiiAtion. Altii4>Mi;h tiM> tubeti nrn vt-ry i>a><v to For ih" aIniv** purtirular* and th« pngrarlng w<r are 

cleaii, biuov Uiey are rectUiiMMT aiid «ra dOAod bf liul«U«d to Xja ^aUira. 



Tl'RF BRiyiTBTTES IN ORRMANY. 

Anr>l'T two yran* a^ro. 4'X[ie-niiM>ntii witc coiiiraritcnJ 
in iiianiifacturliiiE brlquetTt>tt fn^ni {M-at or turf. It i« 
iM>w wry evMcnt that ihii* iww mlvt^nrur^ will uiert 
wlthnurceHa TIm* pnxv^ of tuanufacturluic tt a«fo^ 
Iowa : 

After the turf haa bwn edt from the tiiixir, irt i* 
brouirht, in a wet cKHkdilkin, to a breakiikir uia^Uir. 
whieh rednrei. it to mnall piecea, whcnre it pait^tna 
»r<N>iii) riubrbiiMt, where it ii eut aikd trr'niod quite llnr. 
The turf in tlutii driinl by pajwinK thutoifki a larye 
ii-vlindfr, IIIIp^I with exhauKt >teaju Iroiii the eii<ii»r. 
The iiiitnle of the eytindt-r w flilpil with Urirr lal>^, 
after the htyle of a I'tiiili^r. r>t«tintf at an auffle and oun- 
linnallv reV4dvin»r Thl»< iwrtnitH the mult to fniu 
through perfectly dry. Fnirii here It in e«rrip4i lo Ih* 
hopiHtr whim feetlii the prtu>H. The pre*«. whi*h foriiw 
the brii|Uetlev ti^MTaletl by a 75 home fK>wer enfrtii* 
and lltiikbr?! one brit|Ucll«' with each ntroke. 

The mnehiiiery in u*c at piwiit can be lni|*nwl 
tn many rr»|HTtK and can be uiade tn [iTeM more tliaii 
on« brinuetle at a tinnv The cafwicity at iir«^<t it 
about Ml briipteitn a ininnte, or It.'V lou* a iJny. «iuV 
thepreMM>i> naed in maniifaeturins brioiielte* fmiii bi- 
tiliiilniHtN coal aiitl Anlhrairltv (frt>iii kfark and nrrera- 
Ini:*") bav(f a CAiwlry greatly exce^Hlioic thai t*t Uw 
turf pretvs Coal brltpiette** retnll at 90 pfentiue* Itl 
cenla) \**!t cetittier Ul^ |»oiiii4l»i ajkd averaire 
queltcv to a centner— «l»oul 4H bri4|oetle« Utr I 
while the turf or |K*at brtipieittw retail at the nil**™ 
1»> briqurtt4*K for 15 cenlR. or more tliaii briqufttct 
for ] cent, niakinf; a very cheap fucL 

In addition to e.hi**pne«ui. it hiu other iuertt«. It i> 
clean In handling, parka very nicely in b^ll^r^'«VJ 
irootl hent. and in a rloa«1 stove wUh only a »li|Z»t 
draft will remain in a trlow)ii»r Mate for ten hotint In 
an oiten tlreplare or kthW It naturally bunif ra'»**' 
(piicker. t»n}v a Few men are required to operate II* 
tiuiehinerv. Wmiien or uniall bo>-a are i-nijikiyecl id 
xtackthi; lht> l>nqiHtt**it. The co»t of fiiarerial 
worktnic I t<in of briqi)ett4M at I.iui(reid»erie. *bee»jtn« 
nlalit i* lo4?alei1. l* #wtHiiat4Hl at alKint $1 Vi. WiUi 
Iniprove^l iiMirhlnerv and Iwtter lai-ililte*-. the fo« 
C4mld b*? reiluoed, 'hie Uijure* 4.r C4i«t of prndiKtwO, 
etc. are ttaned on the Ueriiian wde nf wnB»~ -Ticwti 
a dav for a man and i'l o-nt*- |»er (Uy l4ir ft'**'""^* 
Tlwi uiaeliinery i» patented in tiermaiiv aiid EiirJUl'*' 
John K. Kkhu OotiioL 

8teUtn, Ovtobnr 3fV, IMM. 
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OCRJiAIN^ UKU) SPRAKINU TRUKPHONtC. 

('r»,%(-KUM?(4f M, (+i*rnM»l»** liMiil f«|»ntkiiii; ImI^iiIioiip. 
which liau* ttt^ii (tiHTnttfil rxt**'''iiii*'ritiiliy ut tiK* ofllci* 
of tliv Mtiiihicr itf Tf lri:rii(>lir>. ih«*r¥ Utv r<*i'*nlly >wti 
tunehiJl^cUMii^u. allliDUt;!! up tuilt** prt'i'triii ituai'iMiralt* 
dcMVipIbuu uf apiMuniiiiv liit« litn'ii KpvtMi. llnvitu; 



faaU the e^jd furtuiif i** iiH'*'t (In* iitvcnror In Ui*> IaIki- 
nilorr, iil FiHitrnay niik Ki>«*'><, niid linvltii; Ih^m klinl- 
ly alUiwrtl by liiiii tu riaiiiiiic niirl li»li'ik to flic new lu 
••1rniii#>iil, wrnri> in a pii»ttt<»ii let 4|i-writ>r- il. 

Fl^, ] »1h>«« Itir |trjiiiM|«l nrrjuitc>*iut*ittii «d<>|itnl. 
Ill T^u. I w** lukT*' ii*ic*'(i«-ral vii>w of ihv trnimiiiittrr, aim), 
ill No. 9. * irahkV*Tw> M-«*tiitn. lit (mut tlii>r» U ■» 




FlU. 1.-PRINC1PAI. ARILVNURUBN'n^ liP THE UKRMAIN TUANSMITTbK AND 

RKCRIVKK. 

I. TlBtMBMUr. t !«MrUiniol Ubr tniwwMUv. I. tCMwIwr 




FlA. a.-KB4:KIVKR I>N>R HKAKINU IN A liARl»K.\. 





Aiwrturp in whiflt mil rixir i^mAll tiitttw. which ar«> 
pWtHl iM^for*' vihrarliii! vli^'kv J luul li. ThentMlUkN. 
which urv fitrtiitHl ot nilicaU* <>i |hj(juiIi ukI uiaKitf^iw. 
|MMM<9« u |>t*ciilliir imtiin* such •>« li* Lw vrrjr rraililf 
lulluriicrti by nil vibratwii*. I'ikhi them U Qxit^l n m> 
rM*« (if small cylimlfrs that rnuiAin carUtn hi |H»wi|i*r. 
Wlit'ii the h<>uriu); in to 1m« ilntic hy an aui]iHiM**>. tl»f 
|M>wdcr«'il fartKm in rvphm>i] hy B'ntiuli'M nf a iiivtaltoM, 
which ar*> itmri' rwfractnry. 

Siii-h ail HrraiticfiiiHiit nf th»* tUHrrophoiif. with acvr- 
tulu ciirrfttr hitviiHtty, givvn very rfiunrkablr rv9uU*, 
<hi ihr tftterior uf thr iuii'rn|thoi>e thrrr is an oriiiiuay 
iihlticliuu Litil Iff tht* UMxIfJ ailu»tr\l by th*- KCa1»>. am) 
harini;. as mUtaurcs uf thr- priaiary aiitl *»<cnn(]arv 
circnits 1 •^uhni aiitl IMt ohms n*>,HH!tjvf Iv ThiH roil 
is til thf* Ditnre fls«M) ronHph-ii(Mi»ly lirlivath thi* 
lUrtUthpliH'*'. 

For ih»* triaU which we wi(i«M>»c<l. in n stircial apart 
liM*itt. tht* tratmtiiillvr wan coiiticctci] with tni* i*itmui1y 
nf an fifwHiiM'tital line siniiiUitinf; thronr that fxtrniln 
fmm I'aris U> l>iii(h»n. At tiM' olhrr cxtmiiliy wan 
plarrtl tlir rfcrivrr I Fig. 1, No Ui. Fur artiiatliiff tfwi'h 
«( tlkf* traiisnitttvrs i>ii thi« hn*', tnur *»li*HiHiitJi or the 
Iforniaiii battery w^rtt #>inploy#Nl : niiil with tittw* tht* 
call hi miitinuotiH ciirrt'iitu waa iiiiute at Ihcsami^ tlitir. 
Thri>iiich an arranctfini'iit of a tmiltipli* 4^nuiiiiitalor 
and lUe Miiall vcctHitJary tnhc-N. it ii* (Hmiiblr to t)o thr 
ralllufr without lh« UM> of a t»«itrry prn|M-rly M»ralliiL 

At the otlwr extremity of the hrir. in the inventor** 
latmratory, thrre was a tJcmuitn n-ivirer inmiiiteil 
ujion a foot anit pmvuleil with a Ih-H fiha|MN| niniith, 
havlnfc nn nrHmihic <*t Tour Iiii')m*« tn lUaiiterer. llfHiti 
*|>«*nkln|C in fttMit of the lraii'%uiilt<-r. there waM hmnl 
at e\t'ry tHiktit i4 the lalHtratury a hMii). clear, well 
iiKKiulatcu voice. uiiaceurMpanictl with any nasiliza- 
turn. 

It must he remarked, htiwei'er, that snnc; am) In^tra- 
nieiital niit«if* are much luore inteitM*, anil likewUe wry 
rlrar. It is |>usf>ililn tn spt-ak ftoftly withnUt a Inml 
mice r«uuiinir t" hv*ri\ In the nM>iu in which the 
reeetivr t* nIarMl. 

In tl>e lannratury t)iere wa« likewim* placed a Necand 
recpiver formed of a«lii;hllv conical tulieO I inch in din 
rueter at one citrriiiity anil 2'7A InchiMi in diAiiieter at 
a luiulmutii, anil fi feet in lenictli iFitl- -I. This tiilw 
wa# fixeil aj:ain»t the wall and periultleil nf heannir hi 
the irnnlen that surrounded the lH>iiii«. I>iiriii|t the 
day. the external rioiMt^ ilimlnihh thr rniiKe in the ttfrn-tt 
air : hut at ntght. ir iHMibh' tn he«r viktsI and iii- 
t>trurii*'ntal iiiufic or the |M«wrrful voice of an tmklor 
at a d Matter of icn yAtii* frtuii the receiver Convrr- 
Mitioii in an ordinary tone can be carried on at a di>- 
tawe of Bfty fret only. 

In theexperiuH'iiLs tluit we lure just inentinn<><l. then* 
was eiuplnyed only the flnit iiirNlel nf the iiiii-mphone, 
which o|H*rnte* with 4 battery eleiDentx; but there are 
other iiioilels that arecapiiMe of ojH-niliiii; with ft. IDand 
I'l, and even a hir>rer lunnber <if eleiueulM. according U> 
the Inleii-ity (hut in de»lre«.l. It i;* [KiMiblc in fact, for 
the (ieriuaiii iiiicn»fdiunv to HU)itiort rumMits of from 10 
to 'i-") voI(9 and uf from 0 -'i to anifierea without any 
{lerceptililc oputlcrint; or frviuf; MMituUi For nffSinary 
coDvrnuitioD, the first model mifflceii perfeclly. it M 
supplM'd by four elements which |{ive an intennilv uf 
hriir ~. . .... 



TRAN8MITTKK. 



PlO. 4.— TRANS3irn*KK FnKMKl* o|-- \ SKKIIiIS 
OF jrXTAPiKSKU THANSMITTlMi CXi>EJ«. 



is inlapli.t IL ull^fiu-titry exph»t1atlnn. \VlH*n 11 

lieroinr* a 4)U4>).t>on of niaklnic apphraiinn*. ftuch, for 
exjiinple. as In the thentrnphnne. it will be tHM.<e«kary to 
Ailopt otheraTrniiicemehtx and t>> ch>Hne hit;her current 
liiteii>lllefi. Flip*, 'laittl 4 illiiKlrute Iraimuitteni that 
uiay be u»ed In Mich appllcaliuiiH. 

tiiially. we shall uienlion the very inlerr«tinir eTjie- 
riujenta In iilK>uuj;raphle inscrlntinns whM'h M, tJer- 
iiiain hatf now under study. TJic voie^i 4kf a (leritoti 
s|>eaking at a couple of vard* trtim the a|>er|iire of tlie 
microplM>ne is printed tfirnu{>h a line of more than *tO 
tnihtN In length u|mhi the roJter of a phoiiOKTuplL TIiim 
uiethott permits of easily reftiiterliiir "{ieech in tlH* a\>- 
sencH nf a eorre«>]M>iiilent or of jierfnriuinf; eleeliie 
»ten4>i;raphy Fiie, -*> shown the prinri|Mil arraiiireiiieniM 
adi>pted. Tu the ri|;ht iNu. 3>is situated the trans- 
tiiiller uf which wr have vpokeii above. aUiiifC witit the 
battery, the luieruphone and the induction end. The 
current is transmitteil through a line of a U>ni:th that 
may vary aiid reach a leni;th of HW miles, and laay lie 

rjtially aerial niul imrtuilly sutiterranean. The line 
i^iitiiit'ctit.1 with the receiver that litay lieheefi immnt* 
ed urMtii the iihoiio^aph In No. I i FIk- •>'. A* shown 
by ill** detail* In No the receiver if< pnjvi4lcd whh 
a tu)*e which cobnei'tv lis nrilk'e with tlie Tihratlnit 
disk uf the iihonu^rapli. Tliew ex|M>riinenta In reirift- 
teriiiic. whifli we have had an np|Htrtnnity nf witiiew- 
in p. are very inlereslinK and siici'er^l v^-ry Wfll. The 
tjonvenuitiou, while it is rririKterin^, is hea'ril iu a loud 
vokw. — U l^roy, in Ijk Nutufw. 




Km. V KKiilSTKATIu.N uF sl»KKi H AT A I>ISTA><*K. 



KLECTRIC RAILWAYS IN OERJIANY. 

I from the last nninber of tlw ElectTDlech' 

uiiiche i^ituiiit the folluwtnic »tatit>tie« : 

Vu to the end of tl>e yewr l>*lil, the norobi*r of citle« 
in the tjermait empire enj«tyin|i; the adrantaife* nf eler- 
Iric street railways was three; up to the end of 1^93, 
Ave; eleven: imM. nineteen; Ituri, thiriy-twu; 

IWM. forty ((Mir; IWT, sixtyonc. and on the 1»1 of 
Hpptember. IfUtt. no leM than Nlxty-eitfbt. In thirty' 
Ave other cities or dlftnets. railways are In thetttnnHt 
uf <>onHlruc(ioii or Qnally ttetennined u|hjij. Tlie entire 
letit;th of electric lines iii niwration in <lcnnaiiv oti 
September 1. was ^ niilet«. and the total tr'ack- 
ikfiv was milcM. The nuiiil>er of ifint4hr ear* wn« 

II.IM), and the numlMir of trailers S.ltitf. Th»> lenulh uf 
t|i»> new lines in counte of cx>ikstruct»on 4kr alM*iit t«> be 
Iwtruii at that «Late wan ttT"! iuiU*», antl their t4ital Iravk- 
lice h:w iiilltrM. 

Mn*l of llM< lari;e iudilHtrlal cities In Wenlphalin an4) 
the Khiiie ProviiH'c are coni»ec1eil by a iH>twork nf 
elcelrie rua4lH. which serve ti«>l ofily for (MuuentCen, but 
for freiifht traffic. 

The eh'rtri" otreet railway of Ilan4>ver wtu> hnili iMnler 
the ftupervisiuii and ilirectiun of an Amerlcnii frcMii 
Philadelphia, and wa>t n|M>ii*-«) for l>u>>liiexta mi May I. 
IHli*.;. It waH 4MM< uf the Arnt •'l**cTrie liiiev ii)iiii^ira'te«i 
lit Germany, and fc» nnm (Mie (»f the lievt systems in 
existeiKH*. The cars are intNleled after our American 
ones, anil the trucks are 4>f hravjr stet^, laid oil a sub 
Ktaiitial foiiijilatuui i»f concrete. The f«re (or a mtir-e 
of, aay. :t luiten wiiliku tbv vity liuiita !• 10 pteuoiipv ur 



uigitizc 



SCKNTn-lC AlISmCAK SUPPlEMENt, K*. liH. 



iam % 1M». 



U-h tlinn t-*'tit>< of oiiraMNWSr. Volvr-ntal tranofiTii 
itrr i:i-aiit«'>t. Ttu- »|>>4-<1 tr« aIwmii 6 inili^ p*^ hour, niul 

111*' «nr>. nui (■iiHHirh[\ mi. I with tnit llttlt> tmtw. With 
ill till- inn** clrruU, iiinl ri|ii>ri w iti.- i»f tli^ |>nni*ii<Al 
s'.r*'**!-. ^att-mlinir tt« tl>f i-iry limit'-, tltt- rnr> ftr*- run i»n 
til" ;i' ■ mniir r- w-,.t.M|i: li^r wlifii tltn r.iiitHkirtH .-\ri> 

ri'ftfLfl, Ifi- -i<.'t,-!-,i(l;ir.i-', ar,. n-lrJU<i-<L fnjin (.trvk't* 
] rl.i- ;i.rr tmb In o^iTtlpa<l tn-ille*y, Ttir llfl»-» 

,'\u 1 11 iL !iluii.--t .'Very nicii]. iiiiJiffi into III** Mirr niii'l 
rM'ii.r(\ I'll. trnrhcAt^- fi( th** Hanovt,-f KU-f^rii- 
KMti«>'iL> hit»* riMi Hint* U* f\t^v Hij lullf«. Ttif •ii-m. 
iiKMil ^■^'ll-«i1t^ >i' uv. r It >>vcrl)cail tn>ll»*y ratM. ur.-.i 
muliitfvr aiul -.r lli'v '..r* c^(iii)biiw<l. 1*17 iri\»l»'r> 
|<n>nnnti\-r 1 -^itrih^l'-r-. riii-l "H frriirbl v»rv. Tlu-r. 
iin- nil |>i -■■ ,ir ;( .r c-, f' nir ■•i wliii'li furii i-Si , -ii I- i i- 
f ion (o jiM'A. r 'xr -li.- rai - t InMrin' Ht^ht f'»r "ir- - I'- Mil 
MatN 1 11. i;i -Mr i-.ti^ iirt (n>m li to^tl honte IKtweT, 

w K. AimiUM>v,OiawHi]. 

Haiiovt r, .1.,!, , ifv l^tlrti, 



.Ki itHKir TKI.KHKAPHY.* 

Hv \V. H I»hkK' k. ^' H . I K 

(>N ill*' <kf Fflirunry. i.b&4. I n-ail a papfT in tnit* 
TtHiiii itfi '• Hit'i'trir SiirnnUnj; Without Wiri>»>." in whit-h 
1 a1»r*Miiir.'t| \o show Imw at tlml tiiii*' " w*" vftTr trrr^ilii- 
ally by (Mttfiit |»li)tl>lltti; r-ri-^'pitii; .tlontc row:irit tti»< 
IKTi'i-l wln*ri I li'i|H' »w> fttiUt lo iitnkx r»*ul 

fwu^-t tiMiI M-«^ i>f ♦'It'rTri. iinyriiptK* (It^tnrliniif^** ■" 'I'o 
niKht 1 i>n,^i»tv«t* lo rliow \t>n thiit wi? Imvt* ntiiiitic*! 
thni oliject. Tilt? <'\|M*ritii»-»Ml ftaj:*? in »lrrlf-i!t l*-!*- 
frm|>liy Im«1 ItM'fii (wuiMMi in lt<>l mid wr wrrv ihrii r-n 
tennis thi* <H»uiTurrcin1 ^liufc. I »aii) in that |ka)M>r 
'•TJm» <H)niilti<>ik* iiTi'' now cU'at that *rivp-n t\w U^nU- 
1je*i hftfw«*t>n whirh ll 4iiilrabl«t to rnnnnnniratf, It in 
« iircTf miiUt'r of i-Alrtitfltmn to ^>u>w whM hsM !«► 1*0 
dmi'*. It uiuiM lit' i(iiit#'»'ft#y to!tfi»*«k hcTwwn BVrtii**f 
ami Kti;;lati l lu r*-- ih^* r^tralts ftf |)ovt»r."' 

In MATch, iW'K III'- ca>>l« pirttim-Knt: rhf inIjiim! nf 
Unll wilh thttUfeaJnland waa tmik<-ri. .iml .^x r<i>iiiv i mi- 
■niidit elnpse befOTV the rf*|»lrhiK "Inii finiM rfnrli th** 
l«H>nlity. rvMniuiiDientiiMi wa» bvI up wirh tliAl i»laii<l 
liy my !>y)ttv[ii nf irthrric* <«lt^c*%phy. A yni'tft'PvnrhK 
fH>Vi<n^il roi>lMtr win* 1^ luibs long^ wu Npwbilly IftM 
jUiiiiff (h» ArKyllffhlri* rniuct. and (h« ordinnrf jroa wim 
OMBMllnie Cviitgunre aod Am in Mull wan nsMl. Th* 
lUMia dft*tariee «e|MU«ttnff tlw two «lrw» wa* about 
ilirwinlUv. TliCT* wm nodlffl^-ulty In coiiin»»nleiithiir. 

Piiblte nud pr«M ni«»fa}fi>f) wtr*? r«fealarly tntt»»- 
mllt«Hl ujitU tbu* cabl« wan riMiaiivil. ll erralvd lu 
much aeoMiticMi at tlif Uuw lu* Ur. Jlareool^ Morat ei- 
{ivrioMnU ftan Dovrr io Itunkn^Mlum MAitcd dllrhip 
th» piMt W«»k or two. KifCiialioff timwigb ■piMWlIlK 
oat Wtrw beCMM % praetiml opfrntlnn. 

la leM a «abl» wm laid for the War 1l*piff(MMiil 
Itoiii LttV«nMMk omr Car^HiT to th« irinnd af Ftal* 
la tba BrMol Gbaonel. Thm ar» two m- 
forl* nuateatlaic Clia abauiwi at tboM two 

^ Tfaa cfibiB oroMcd * Terv mud' 

mttr ami att aodionMrr cmtttui It 
iMokHi. the «nttiNiMii(rJttiott tM to;: f«t« ft fw wu fy, 
tha cabia wa« nplaaad early iu itfOtt by ao allMata mW 
Smpli. aitd nine* that tbBa to the p t iiu tt t day Hii« 



imanimtkin hn« btwn aial 

la Ua dailr uw by tlie aaldkM wbo work IL 

t will tihow vou tba tNlaaitilBaa wbldi It ft worluiL 
II In tin* to tvtm fonaallaa af alvetrD'iiiaiiwtte wavoa 
or lndn«llon. Thfaa vaTfa. at tli«y tim and fait, wt 
up ^l«cttxi-in«(pi«<il«! dlirtnrhaDcvit inmndnetors In thoir 
u^lfCliburhoiHl. Aiid If tli«i« ocmduptoni fonii part of a 
belfpbuiit* «lr«iiii, lutmlcAl «ound« APf> pn^nwJ in the 
t«lepbui>e' if tiM* di!>iurbfturefl art» rhyilnitilcal, Vibrn- 
tians of about 4'»)> pt^r tveoo^ u!\v»f tiw tutmt plea^lug and 
•ffaetlTenaie. and «h«u tli« note in broken up itttodutfi 
mnd daalica, m m n afc -c a can b« MDt bf tlie Uonte al 
pbftbAt. 

Y<Ml will pTpfM'ivi* hnw MEUply th* thlair wnrka. hnt 

yoti will aUi> U'jirii how rnfiidty the* ffflTMl* oIimtti'iI 
«l;Ftiii»i-.|i iu> th** <hotnn>-*' iiirrv«*p«i wh«n we n**" 
Thf liiw !>-;:'< iiii Ink' ii'l* dkvtaurp U Tpry Miiipl*>. In- 
in uriiftii-r. ami uhfii tUfi- dUtAliCv tH-twwll the 
fuiln ii ctiii-iil^Tnlilt* (.iuii|iart*i.l with the diiiiii«'tc*r of 
thrcoil-*, !ln' O'lTrf't iliiiiiiii;*lii**« n» iiw clilj** of the diii 
tnn<*t'. 'I'^Ij.' li,^l.\:^■t' io«hii li r' 'iiiiiiiiiiicatiuu is po>- 
ii)(»|i» hy "TirLiMii ■.•ir'-t ai-n ■-ft .i ch:iu«t'l is liinitiMj by 
th*' l«*n>f Ms of itH' w iTf on *'jirii fti'i*', .'ii.iJ by thf (hthrary 
of th*- rvCi'lvUiif .ippAriitii* 

rt'ry itiifi'J'l^'fi* tt.vt'ij1;(>ii nf ^[f, ^ydt^i'V liwiJ-tH'tl. 
'rii** vibr ilor y i"! r i.r . iir<- ij. it ii.f.i to priMhl<H< »*<"iiinit, 
>mt tlit'v up .ll rill !i.iuMT (-tiirinn vlhrAtury inovi:^ 
M. owUlatlni: in a Mroiti* 
"•'ipn'iicy uf Ifl |>er Bw^iiiii 
rlK^Tte |f-K-i(M are properly 
\i\.\'r jiiimriciit amplil ii.|i>, 



(.p. 



:1m 



intTitK ill r 1 
iiiiijriittlii-- li^M .! ;if 
in oppr*.«i!f ph.i.-'*- Wh'j 
tlint'i), aiiii iiti} vibratiuti^ 

UH'V MUlkl> INrtltAi't. <M>tUj<! 

a trt'mbtKr-JK'll. 

Pnjf- Uljivr F/Tlff*' ha.* tU vix^i iinnrh.-r riiiit*' of i -dl 
ing atteiitli tti- It" pfo[> IM S T'l I 11.1 lie." ll iii.t n iiiti .t- 
tw tnakilljr tll^- fi.jl of rli.i trl. ph-::|:.f \ iliruf'T)'. ili'l. 

of ilS'illl? nn iron <li !ipl iniLCin. uiiil T r,i;i -n 1 1 1 1 i i .i.' i:ln--r 
\ 1 1 ir:il .lJIi^ iiirT.*> I'.y fo ,i [*ni.i rHl-S iumI. TIi'- l!ia^.niff I'' 
hi'^il 111 m!:!!-'!! '-Im' I'oil vilriir.-. ]^ pr'.i<.It:i'.>l hy a |..(>vt«t 

fijl hnrft^-fclMH' IJiajIlltTl. Til'-' l'■l^t I Iflior- ifiifiujl IJ» 

f[|v*» thlH (i»-w i*nll a prarti' -il Iri.u. It tioj^Ml that 
I will ilf'Vt'lop Intrt a unw r. ifiv. r 

I am by nu riifjiti« wituHinJ that we have reachtnl 
flituhty in tin- form *>t M'tlierie t*^l*->rraphy. Tlitre 1* 
va*t fxKini for inipn»veineiit. We can iiirn-juie the 
onirrgy i-iuitCi*il at tlie MMvlltit; t'tid. we can cnliirfrr^ the 
priiitttry ririHiit hv ii^iiijr heavier ropiwr iicjtl inrrpAninK 
(he '>( tilt* i*nil. W*' ran vary tin* frpqiipin-y of the 
ctirct'iitM anil al^n thi> rharart4>r of the reoeJvlu|r au- 
luirutux. Iitd»'e^l. there* ix a poteotlaHtjr af laMafcli 
nn<l ttiveiiiion iu tliL-^ fldd fur cbOM who hava Ititaia 
and ineliiiatiun. If it hod anjr mrloiu oomaiarelal 
value befora it, it woiiM doabtlfM bo aiploltad hf «n- 
cTprwiis inannracturwiL I'Mlian ualortanatcly* I 
dill OQi pat«oC Jt, and I hava tbarwora no flwuietAt In- 
larevt la lu Tht Poat OBaa np lo tlw prmeiit haTe 
oied It praotieally oolj twlof^. It faUeil (o act tbroairb 
AAtt'Water. owttii! to tiM TapM abaomtloa of the enef ny 
hf the neji, iwid ttwrirfora It failed to faa o-^eful for 
NnblMhipK, but in t Iw ueaatlaie a new inctbod uf doiui; 
HMMuaothiutf in anothrr way han honn datriiwd by 



Mr. Ifnrmtii, whieh hair 1 1 inlri a gliMil auuatloa aiHl 

lo which I iiiitt.t now rvtvr. 

UiHtpAil of iiMinK' 4'Us-rr<» Hkiq-nctir wnveK <^f low tn^ 
qnoticy— ♦**<• p» r M-i-mut -tt* I do h»' u>i j» ll«rrtxian 
wa of \*-ry hlsli f r*'tpicnry, prohutdy o( ji*; many 
nillllots«. p. r ».'-iiiiil Hi- ►-nipli»>* an ortiinary iinhir 

tti>n coil 'iii it U»>'t| III ilhllllilNlte V;%iMH)ll( "tlltrt'fc or 

The pniiMiry clrt-MlI i-oiitaiim 
i ;t Mi.r-f \ ivhirli mil 
nf lorj;^- ;iii'l -li-i-r iluratk»li 
ilplinlji t, £U) ill i_.r4iiHtry lele- 
Tbi! wroiulary cin'uil eiuL* 
'•I two liM^tiillu' .iphiTM, be 



i i:-' \{ -'iilL'f'n rii> 

(MllllllLlIor " . '■ll-: 

1 ti p 1' i^'h It I. II rr''i. I 
lo foriu f h. Mi r-.' 



r -.n-.Mi « liH-li --pitr-k 
t.i 4'nri I. --11. ll 11 
l--iL-h Min.-- v,(ih r\ir- 
thriKHrh wlnrji it i-. d'-iruh 
win* 'u< KiiNpeiidcNl by a p" 
roiniKiwtii ii( I'ltri'inely r.ipi'.l 



■ in r-.' 
..'..L.Ii .1.-- (.1 
I wljii'h art' 



ill^r.UM-r 

I'l... 



.rl..'lr.rit>. 

(itrni to br ri%lU*tl Maxwrllian, 
iri.li •Jiti'il tlii'ir i-xiiTpiKN', whilii 
.. If. I. .1 r hfjf prewf iici- Aiul 
If- i:i--tii H*. 'ifiiB aj>pamlii>4 
ni>i* of elc-trit* 
■ 111 <-vi'rv dir^T 
h,-|.l -io-Ai., 

Jiallr.l tlir..|i-:i 
»*>. iiiul I li. V 
:.i:r^ M-iJ-h.-i] ti> 
> Th-' pl.itfl.- Ill- 

Haiiii;' no'duitn i*H 
if iViver. Thf 



It I . 



for It M-i\-.%"ll ^Wii 
H.-r'/ r-xp.-ii i-t(inll> . 
-Im'^i-'.I n^l.ll■rt I" iLit-n.-s'ir'- 
I'ViTV >h'prr^*i'iri <ii Ihr k-". 
wave-* t«» In- 1 1 t'-l t liri t li 

tion tmnt Xhv r-^r m iit. it ji.-. I-m.^.' 
Tho» thnw* f.f.-.rii' was.-- .ir. 
».pftrt* Piitrtly in th*- **iiit' wuv n 
follow prtH'lxi'ly the wiiii** law ■- 
The heliocrapli fr<nu th** Hitrial i.\ u- 
-ii^iale<l in the »;tiue «iiy and >*y il 
MiirtNMii'tf ui4*Ntiiir(f* iwnw^t the Stniltw 
first n*rordr<l tuenMure from AjratiieiiiDoii to Clyleiu- 
it*^tr-t iiiiri'VLiiu-iTi^j th<' fall of Troy, ■eiil Ity the 
wtiiit .1 Ttu-H' in nrilliint; nond^^rful in thin. 

Tti.' w. Ill- tlmr the**- ilcrtri*! wav4>i« i.honld br d«t- 
let-ifd at t^tvvit tU*taiii'»^ ctirnnvch all wi>atbr^ni anvl xra- 
hoif, diiHiiirlheday and mtrht, antl tn *pito of fa^:, 
and -mm, and rain. 

Ticy an* dalcwtcil h\ n lery ••ituple apparatti<^. It 
in cnJk'il a cohmr, aOd It form- a fftt'tcrapbie relay. A 
itMiail irl&iM tubSf abanl I', im'hra K>ni;. ba^ iii-crltH^I in 
it two nilvrr |io1e'pic«e« which liichllv fit the lub«, bnt 
whirh ant R«>pnrntrtl fnMn rorh atlier by a »iiaea of 
nlimit (he flftiuth of ofur inch. Thiw nimrt' i% nlM bf 
A iiitxtiirii nf flni> iilrkH and *i1vi<r Itlinpi with ju»t n 
tracw of iiM*rrury. TIm< (wib- pifin'vi have w1r«<iatt]w'li»Nl 
fo thfiii whkh iWiAblo tin' tnt'« to form r^rt of llie cir- 
cuit and wliioh areivAl*^! tu ttH* tube whMk tl»« lnUvt 
IK fsbad'^ted. In it« iHittual condition Ihit iimMaIIm; 
1>uw«ler i!< virtually nn innulHtor. Tliv |iartielr« v«rf 
uliirhtly tiMitih eaeh other— ho vlighlly tlut no enmml 
piiMtm. Thc^v lie UiiTk'UHtr {Miuirl«dy, anyhow, faa di» 
<ird*r. Uut Cnt thrui pUirpi] in an eirctrici floUl, litt 
•laoifjowaTM panalhronich thein ; thrv are Wtantly 
"poMMd:** tlMj are installed in niArti/il array; 
tmlr nodwil eootottt It iiwiyaMd: tiM>y aro Hubjeetod 
. , tteir '^aobm** m Piof. Ollrtr Lodoa cs- 
tkaf oaooBia a aoodoalor, ood oa Mcetrie 
MMVtb»«olMfarloniia part al tka ainolt 
afolaMilkattHy.. Thar wUlaoaUwaa loaat aaaaaa> 
daal«ralltiitlM7al«^d«aohered**orl«ilaMd tothtir 
aaodlUoci hf uiediatiieal abakfaiff; 
^ a Haall haaunar to ttoiba tho jchtai 

aiha Mty eomiBt tba fiobmr hat canml to paM. If 
' wAvaa liaT* erantd, tho Inba it inttantJy dooohorad. 
If tbo w«vn> onntinno. thora In do appantot dveoher* 
•nee. Tbi« current nui at th« nama kinw aiult atthflr 
a eonnd or reeonl iibmftl* on pAper by Ink wlilofa In 
VMh cane can l>e «mmI. One side of the ivi|K>rL'r b owii- 
n(^cfe<l to a verttCAl r<klk>etiikir comlootor eiuiilar Iu the 
traununtllug cotHluetor, and lliv otlitr sidit ia cum 
netfl«d lotweatih. Tlie r^dierer ie an viilrrmely re 
Uablo l0BBnuaant~^lable and errtain in itm artion. I 
have one fhven tn nn- by Mr. Mnrvoiit in fxti? that ha> 
nevir-r faileil to art. I am n^iiif; it to ni^bt. 

It will Ik* fer-n thiit tin* apparuriK t» I'bar.n^terkN-d by 
••itTPint^ hlinplH'jty, The Tt■^t(l^^| i~<riittuefor |h curii- 
Uioii to tile trutiHniltCtT and the r-'eciver. At e.-irli ler- 
luitial there lunnt tie lH>tli iraijMiniitifii; amt reo-lviiif; 
apimrulUN, but the efTfcl Ih iuiprtivetl if llie reeeivinjr 
wire 1<e thill and Mm- 1 r;i i - i t in;r wire thick. Wlien 
gtii^nalint; froiu A lo p Mi'- %(frlieal eondneti^r at A 
<N>inr» a win:; of 1 !i (■ r I'U ll I 'r, while that at H l> a win^ 
of th*- ■■.■b' TiT Til" r»-ii-r-' tak*** pbuNi whfii ngiuu- 
in(r fr IN H A. Til. .■ hiriT in prot^Tt^^l fnini tlie 
inl^iu'iii-.' o( itv own r-i.li.iTor by btvjnjy Ini-AK**! in uu 

,r,,n .|m..„I 

'I't '- r:i> - iMti l.t- hf.-i-r.'.l III ur.\ L-'ivi-n direction by 
piir.^boliL- ri-iIw(iM5). hii-^ tht* .-• eif'- hvr for only short 
diBtaneeti. for u l"iiir verliral cotKluctor caiinot be 
with refliftont. Tor lonif diKlanw^. tuidn^ or Kyntoiiiz- 
iut! i« tin* tin>«t prtdmbh* effeclire inodd nf M'<-iirln(C 
M-. r.o', , hut Mr, Min-oio i> ittill in the et|H>riini>ntM) 
st;i>.:t' HI till' tii.iii^-li 1-t int' nubjt'rt, SyntoiiV itt al- 
t-.-11111'.l witi u :ti.' iiv*i..iiii".r.-! bsipu)'-'* <'r t* vtl'rMtUxii 
r.-fii r- 111 til'- v.'ir i.' i w-rl' mI i.,". t In- ii-?itii rn . pff .i - 1 'if v i;l^?^- 
r i' in o' ! b*' r'-.;nVr'r. uu.I rJiij. 1 1 ic-t'u-f Ibf iinpli'.nil" 
(■f iiH % ilirar i.iti \\ Li-n we sjiiic any jmr". ic iiLnr notv 
ii.r: I il p: iiii'i Uu- -t rtiiL'- of the piaciu emit oi,iy f lit- tviitiu' 
li..r«- IJ:at IIji' vi-i.-i' •'...Ltlldevl. 

Tlie verti't^ni noniJiirJor i« an «»»Mnitial fpAtiir« t>t M^. 
Marmni it >y9>t4iru. It ib't.-riuuH-- iiw dLvIjini** to wliirfi 
^luiiai*- be tnwivinitt*- ! A i-oialurlor *-.i> fee( liiu'b 
will NiKiial VTftl to a •b^tuttce <da utile. 4iK<*er tot uiiiev, 
Ml feet lo y mllefc, ll>t> fet-t Vj Vi inlteti. and Pill feet to :)« 
luiJefi. Tlie height of The oondnctore u<«eil iu ibr Koa- 
lotrne ext>«riEnent i*< tiVJ (vrl ; thovcr uiwd iM'twrun Alum 
Kay. in tht: Iwle of Wufht, lunl IVwiU-, a diktAnne of IH 
niupK, N> tt^i hit;h. Tbo )aw a^* <lr>ceriiiln«d by expttri- 
lurikt to thin, that the dihtuiioe iticreiuc« ant tha prodnet 
of two v«rtlcal coiuliictor« of dilTereni belsblBi Thb 
of cuurve 1» (hi» abeve law of the M|uare whan the 
h^njrthK of the two rnriduetoni ant alike. 

Theeff^^t* nn h^'jnrtlv bnet when tlicnalint- ami— 
the c1«Ar i^piuM I'ovectiiK tbeeeA. Tlie tea, likea!<lieet 
of niebil. r^tlfi ih^w* wave*, bot vhM do*** the Irre- 
icnlnr sorfjiw of thtf earth doT Mr Mareoni ban ot^ 
tntiiiHl very iuiti«fArtory tdicoale betwLtoi iHieitioaa 
wlaidt bare b«en arrvetied fruin ennh mhrr b/ biUa. 
Fiendi offieer* on board the " Ibb** at ttennlMV niar 
Calaht, on UomlAy Buccmlctl in Kpraklnjc to Wloiarani 

mllM away, over Cape tiriiinpi, a lofty prooionloiy* 
We do not know at pnwent luneh abont the abtmrMMt 
loBnene^fvf th* earth upon electrle wav««. There It 
room t < • VI tri.ent here. In<leed, the whole tobject 
brlMl' ~ I ^ flehb for fMeardi. It bausUfortune 
that uur pu> -jc.sie kara dooaao UtCIa la Ihit dinKtioo. 



^lAity of Ehetu •e«iu to think thai thf^r.- 
^HtrljitK'e in diM*oV«rlutc priori t y of iii\>ii 
uiakitJK an invention lleuf. 

Mr. Marroiii baa bcvn verv butv lu eii^ifflrtitlur 
between the Ule of Wicht AJui l*<»»irnemoutti. wjj 
niovinj; »hips In tl» Hidriit. He luainiuitK^tl mm 
iiiiinieation between the <^iie<f<n at 4>»liorii«* H„ri*, 
»iiid the |V|ni'« nf Walim on Ini-ard itie roy*! 
" I b«l«»r(ie." Th*' pri»i-ei>llM,'H .>r rii*- yArhu iii';|i» 
hitiir-town retfjif ta of JnJy In-I ^t ^r w " f*- nipiakd fron 
a loJiowiii;: -leniner, and r^'^'nlivrl-. j-r-iit.-.) i-vi-ry tj}i^ 
itJK in the l>aiK i:ii'r>-vi I'f iMiblni, I,m v., , y,^.^ , 
-•"talion at Ualli in I-Liiinl, iii iiiv Lur-b of In „^ 
piantnl in r*tri.iiniiii.Mil:ou vtitii 1 1 iil \ .-.^-t I,-^, Tim t^n 
|tJiu r> Ar.' V. ii.il.-. up-.rt I >(i tbf -*'Ttii L.f Mlirrh niui- 

IillJ[lk'.jtI...I; W.iy llUldl- t'lrolij:*! H lli-TjUlCC Of S\ lu\\t* 

tt.r'A.'4.ii II.,- s.iiKi. Knti'Jand aijd Wi«i#-rein. rni« 
U c ; ^Mii- ' ' iiniMiiiiratloti hii* atw Urcn ehUt>.i*liQj 
lih.l . ^ uriiiiii.ii>-i\ ri riinlained betweeti ll>p S«.ath tV«^ 
lahd. n^-ai tMver. and (be tjuil (bw-dwin bchlnliiit, i 
dintanne of luile*- Tlwre wa* a e*^l' ui. u i ..u Fr.Jir 
butl bi't«'een A HtratnKbip and th-» .i*:l:l'-l;iii dortu;: ^ 
tbn-k fotT- The fart wa» itiinu-iiiiib l> -miiniurofjiVt 
to tlie >-l tor.' f ' ; r' MJi fit •■ly 1 1 r iLiiiuij:.' *Aii.i hlij;bl, Ltit. 
of r<(»nrk*-. 1 1 1** n i- iht w ah nml-' i .f htirli u roKv df jricfc 
Atth-ot;i:ii [ .»!.r.-|.»^l jio.l .-^.^iM:...! Mr. MiatiT.i In 

Ills ».-vp. ||-. .-lis rr.-lii [lis I'lr-t ililr.-,!u'''t!..li t<i lirf tn 
.riinl I'll.* rt-:iiKi'-ri'r 1 b-'n-ral liiid tAA.-ii rli*. t*n«- 
'■-I iiir.Tr'l ill rhi- 'N-lfiii. ll u rl.^ t bi.n.lw'li': ihI^. 
p.-i!il.-ur r.ip,T;iiii-ntn -Imtjlil I >«- inii-.If t" .••ittiriii i:*ir 
"pll-H 'Ij of r In- {ir.Li'Tl i'lih ., il \ .:if tin^ vy>-trKi, Tli»«T 
w-i-r** uiad<- tit .-«-pf[< nib. r, iiear iJov^r. 31r. Mi.*, 

roni'* remhit wereroiilln.i. f I ri fir>rled on the pr.ii 
iwabilliy of ill** «.y»tt4 iii, li'i I rbt- Wlrele*(t Tr-lfiri»p''. 
t"oni|viny. wlm bad wriih^l i^r Mari-oni'4 (wrvitv* 
Ilk*, tiiventlou^. Were Informed Ibiit thev eould (i.nrieri 
Sark «ith < iueni?'»-y aimI the Pof-t Ofrtw 
Nark a» a publio oflk-e. Thev w< n* alw infornte) tbat 
the Koanl of Trtule and tkie )v>->l i idler, witli tl>f ftm- - 
NPiit uf thr Trinity llou.te, would he irlad if t|iH) «aek| 
mnnrrt the South Sand Head li|:ht*hip with Ikirrt. 
Neither of tbi'M> r-xteiu>ion» Bia» yat llMIt dona Th^ 
(tiinikfiuv preferr^l to e\|>erinMnt altawhere. at I haw 
iMTrmteu. to prove what wa* not nece«*<at>' to be pmvwd. 
that It Waa potelble to olciutl arniHi ibe Htraitt of 
Dover, and to tbow that ^reat dl^laiiOf» rouia W me- 
iiecled. TIm* reKuft in Hi tit for nearly two nan Af>«r 
it» nriu'tieability won nfBrmad, tWC one amgle Mf- 
|M'n43ent entnnu reial rirrtlit OXlahk nw OpmtioD» (4 

tlw Wireit'Kfc TeLe^apb t niiapanf are myvttrioai aod 

inKcrutabU^ 

Captnii) JaokM^n. H. N . In Deceinber, IttK oiai- 
Dieikred nt FMynioutli worklni; In tlie laioa dhacMofi, 
aiu) Ih^ huoni'iled tn iceiMnv M4»r*e "ffHih IhnaA 
Bpftce iM'fure be knew anythtii|ror MaroMil or Mi »]r>- 
teiu. lli.i reiKirtelotlieAduiirAll^. however, ttneetw- 
ftdriitial. Ilad they been publuhtd, be would h»K* 
antiri|iat4n] Mr. Uaroonl. 

When Mr. Uaraonl wae thowlng tba worfclna al Ua 
Boatb FoialBad to tbeoflleialt of tba Pattuaeabt 
rrnlvad a sharp nboak. There waa atoioapbartetlpa 



trlHty abMit. and Mr. Moraaol rapeatfd FranklWiti* 
Derlenue. Sharp ttnarka vira allafttfd fNoi thtooilBliif 
IlKbtnliiK, au4l at tha aaiaa ttnia anatle ikiih 
'abla al BoolagML The tpcaUaf talat- 



iagiiaiaat oat taltirlMrad tHUL The „ 

HTM. & Vaffoaa at PbMaUMatfc one day o b iervtd tlflh 

itar dirtoiluuionw and abtabaid dlttlnrtly the MM! 
ARK. Wae thle due to Hr. Marconi** eiperintnltal 
the 8onth Foreland, or wat It due to ataiotpiwrlB iha 
thc4ty r 1 think the Uttan tor I bova fraQatol^iwd 
h^tten>. eepecially R, aa Mona lale«raphi wkM Nibi' 

milk' w:ui eljout. 
Therr r.Hii be no ijUettlon of the ooratnerdul volueef 

(he H> hteiii for lit^htfhipM, iisulntrd li«riithoaiim, Klut^lDC 
^■iierally. and lor naval and military piiriKiiea, but 
for oommerciut um>«. Mirh aa teU-^rapb roiiiiiiauieatioo 
witli l''raiiee. the Myt>t*-in is at pr«'M>itt nnwharc A 
»iihtfl4Y r.'tbbt to Frjinri> rniiM tratiPiult 'i.Til'^ wooh 
a niinuti* wtthont .-«iiy dilTloiiUy. A friii^de M.\rrfmi 
eimiltl eonli] rKrt tnui^otlt luore than W a 
ininnte, It lt« hot watiteil In thlH dire^-tinn. lr>-ii.iaee 
ha>t lei] to Ihv p<i;-i) nr ilj:i-i.i:i tli.it the jm.Ih* juuI 
wirrs wbfcli di-'i::MTt' our linn-.- :o[i> will iiihapi»«ir, 
but there in no e*iii' i M._' jit [tri--. nt that u siii^cle wire 
can Im.' 4li!itpen3k- i it I,. 1 1 ii:;iy m 1.1 1. 1 ^ iir ^y^leIll- 
work. It eanno: iliui.ni^li th-' iininf-'r .i' ^-irt'oilh it 
w<»rk. Tberr i:i.iv tjc iiiun\' oiir|\ttiL' t- lal-i: * fltal ntii 
be .•otiijf.t.'.t to t:i.' iiriiii I ,inK Iiiit tl;i-i-.*.-i I .■.>-] .isl-J 
elTertIV*- by 11. \ onii l.-.I n .iiiii -liel i.^ It :.!ll?t 

ntjr ll.' f.iriri i:eri r|,.\r it,:-. ^^^tt-UI of luuu- i.- in .u'tjvr 
iirn<-t ica i.--". an 1 fhaf \'.- u-« c-au b** la.r>rcly ext^T-.lr'J 
It i- nir." ' 15 ^-n •<< ii,l_ aii't f% not re»thcled by piitn' 
ri^^bt^. It i-. |i('rii,-\p-. unf': rfiinatelv for lue, ik*! mi 'I"- 
hati'!.-> i'f ati t':it.-rpri>iiii:: biiriil ol .-.-ipiiiili'li. I' 
won', it -.T^..!:.!] Mot bavi- b. . .1 i-^^M. f.ii*:(iit. :i. W r- 
li^-- •..'!r^:nlp.■|y l« f.i-.ny \'t .1 ..!.], It ih .■.>p;ibt.' 1 ■! Jf> 
Jiitprov. lo.-i-r. unit if .-tn i- rori; iii;7, t-l i-i- r->-» iT'- ' 
U' il. viK..,! M-- --'Hhiti\v .-^H th'- rvi|:i.-i-r. it v^-mW. "-rk ■■' 
t 'l"^ I -1; -lid ii:>---, for Ibe wa* es m each cmv ^ x*- 'I'J ■ 
t:i--i-\\ ■T' far ill the one wiar ad in the o'-h-.T. >no *' 
re<p:ir?' par.iKt'i wiren that cxtrml to whiI';- ..l i-'.»i -ili 
t'acb f i-b' i-'f a channrl — it more vciiKitive riiaiiii'-; 'i* r?- 
I'.-iVtT wnul.l ri'-bii-i- tb » to v. rr >lirirt U'njrihit, i'tlr-' 
iiui-iIn .-iTi' at ui.rk on tb. >-ii?,_ 

I hj*vv not *>nll^ru'(it i«-L>-itre to devote the n'*pi»l< 
tliiip to develop i'KrIierjf Teleirraphy, either trti luywa 
idati or on th.it of Mr Marconi, but it ba^ a pitriiltU- 
Ity ttf pitbhe u»e tluit i» ftir beyotid the dreaiiit> of iie«* 
pajfer writers, 

Mr. MartMini in to bn very nincp'rrly fN»npTatuUt"l "><i 
thi- Num^Mt of hi*i PY|>eriiiien1* He han attraeUd lUr 
nttenlionof the public to u very fA>clnatliV' Atld « 
elfytrieal devA|>ipinent. and tl^reby hpa fiadllVmy 
M rvfil ihe pro(frw«H of F*eien(iflo eUucattoo. 



The GonodoB of clrilert* >uptM»rtloir theirrvat iSiiiitb- 
Md Market. In ]»ndon. where tbe iindervrn>uud nut- 
war* |MM QlMler the luarkvt. has reached mcb aa 
estent at to eall for rndbaal repair* and n'omMtnurlloa. 
Theieara three or tonr tnuha, carry inc an enonaoot 
iralBc; tha nnaibar of ttoina axcrtsjiui; m per boor 
darloir tha boar part of the day. Brick walk 
aapportinir brick arebat are balas built effcattwlr t" 
protect the boo work fkom tha gatiafboBitbelgwait 
tive^ and tba taaMmrr will totem aaoppati af taaaiw 
criers, eie.. vbleb wii fnadoallr lapkMa tbata iMk 
jHped by aunvatoo. 
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UgUID AIR AMD BZPLOSITES. 

Kv KitBDKUCK H. HcUABIK. 

A rA^i'iN «Tiv<i mUin bu booti rwwntly opantdtn 
lllWMi far npkmUon. It m gmrvmwl hy a ini>eH!ljui 

tiliB |iMadox«i. With III* inmi'ti nr iiln 

nOM aMMar to nrTww iImw uotum to 
! MEOMOIBCll 



Mqaid air, hod acquim a <li!cr«« uf rlaiilieiw. 

■ — • '— - - ' Me 



I ntrwDsly brittle; rum gruw frial 

■W Wi y to bMblooMl into haaiBwn; aiul icri 
t«nr kML Onr oMisktiom to ChariM Tripkr 
wm kaom. Hla penmtiag trark ba* takan liqaid 
ttrtrnm tkc IM of expanalre ariaBtMa MitaMw and 
■liiiiil 11 «t lha awrfaa aTall knertlwlwifc Ha Iim 
ana* it a aoouaai^ artleia, wbow appllMrtiM to 
|i«ictl«!id pgriMMw will eall fortli the Inaaottf «t 
iiiiuijr imIikU. Of It* Talua ta pqm wiaoo* tSara <bb ba 
■0 doubt It* worth iii«aiuimt bv th« doUan of tha 
eooiaaraial world IKm with th<- lutur* for varMlaattaii. 
A nacBilBa wHttr hiu> cmliitil Mr. Trtplw with * 
eblm iliat lunounta In |x'r|K-tuul inutioii from a flnan- 
cittt |M>ilit of virw. This claim ix ttiat a eivcit uuiourit 
i>f li^iukd air ntilixini; tlui hi^At of thi» •tiiw«i|>ln^» to 
eliikritr*' it liit^i Riw with (>x|iAnMiv4> fnrv*' run \*e wurkwl 
tu n Miltikhli* *^fiifmM r i |)rii<ini.>* a laiv>T aii>oiiiit of 
]ii|iti<l »ir. the frilrpju- Ix rniuit)^ AVHillltilt* for pniillic- 
tii'll of |Mj«vr fur lli;ilr if ;i t iirit!^ l»lirtKi-*H. Kr**** fil«»l 
woliM cvrlaiiily rrs-iliil jimil/.- --riri^' t'^"''''''" 

KliiriUMTK lirv alwiivi (.|>i*ii Id priM.f. I.rit an- t:ir!iiL- 
whulc fruftiiit? |4> clit'ir ii:iri-v* .hit ]( .n .'rLl !h<TrLi> 
Llvii.tmu- .■■■iji'.'iifii.ns. imA nr.- 
f> Ilk* i'ii^.IJ> {►.u.rv t^. M-r (t. 

lit r-*«l. f.»r wEiifh iirrji-..' -A 
KTitt^rritlfflly il*'iimlt<litiM rti.- r • 
fijl currency, lu Kuro[H', ni.ut' nr'-Ml kmi li.v 

I«i»l to tllf ItrUJMl^itioii l>f '■. IIIU' ll'lll li ;i r IT' IM 

jiindivt^. It i« i>-|i..rl.-l t:i;il I :i • H .'-ni ii. Wa r I 'Hl'-f i 
■o* proiMT»lt:itt^ n ■■•ri--' I'f i-\fi'Ti:ni*:ils n-jitivrto i*. 



.itruii-i; ilMl -|..IM 

1 a.T>-y l--l;..l 

' " ri iul I iikroi.fc ' uf " 
.'.I Jii: .1 i.t lu.>-. 



utility ill tliiit ilirn 
|. lit 'kli(inl..,lj;.- .: 
it.'L'l-v.' iil Ml "A 



■ tlllilt 

( 'I .r I 



.1 



■ t.i hut 
II run. Ill', i! 
til..-. ».iiil. 
n.ri- ..I.J.., 



iliir 

liri:iti.Tl 



r.. Il.|i,..l f . 
(i»-;ir 'II I ... iKi'.mii-.- 1 l-ir'„-.ly l,> t 
lyMrii.Iini: I 'i..7i)-- lv.'H t*.r-i-t.'i rU 

A liri'.f "iiiuiiiiirv -if II,.. u'i'i:.*-:il j.li' t...ni.'ti i ..t I'lpLi- 
>.v.-. will i.f III VI,.. .-II,..- . Ii.. fl-..r-t ir.ll -i,|.- ..' III.. 

I a..Ii,:,rj i -N'limi,;^* :ri :\ !naiut.. iij'..r% iil 

n( tiin*>. Altil I'Volriui; (N*ii*.|il4'rikliifi ti4.|it iiiul a Ur^o 
vi>Ieiiih> of U-o, nnih'rliPM tho 4.xt>lnKiv>i r«..Artinn. Ih-ikt 
.i- furtilMlH'il hy rriiiitHlktlun aikI liy tliA il4>rriiii|iii- 
^ilioii *tf *-li.h»tht'riiml IhnI>«.^ Td.' iTiiH-^twl ».\aiii|iU.«« 
«f cv>iiibu(.tiuli III hi-' foittul in Ih- -'ii.h ,,t '(i^. iimrlii'nt 
♦•iiiUMivw itn? the furtuAtiiiii nf I I. • "■lu uml H,<>. 
WlM>u the uiytr**u in funii^hml by tlif hrfiikiiit; 
up of this arCioil it«rif rvolvt.fi llrikt to ull^- 

ni4>t)t th* h«at (iirniiihr<l hy c-niiViuKHnn. The t* ip|.j- 
»n«. r^'ai'tioii hnvintc li«M.n orii{iii.,iti.Tl, tht* t^-inh'tirv 
i, I. . [.r.i. liii-i* tliA LtiMixInmin uiiioiiiit of h«'ftt thrnuijli 

the filll-^t oililltCliHl Jn^Mlili' to lli<i Ky>l..||i. (111.1 

rHiiiiKl of c.'triHiit hiiriiliitf to ('t*i i£tv«.<i olT A|*pn>xl- 
iii.>f<'lv l t. >ii<> bnU nails whow ciitTiry «<|tiivaleat la 
il.'.it!l,t>iM> tuoi [lOutHlB: 1 pountt uf liyOroKva Id 
fonolns H|0 eiulTcii aaoM! flZ.nrai Ik'hi iihUk, nr|in-M-iit- 
tii«48kin<.WO(oat poaiid*. It is mmufi'Ki llmt ili>-i>. r>' 
AiKioaa fomUb plenty of mtrgy for iimn to ilim t lutu 
tba perforniftnfHt utwfal work. They occur in llw 
fanuwen of t)4.il>.rii. but at n mt« that' mitov*** iaeb 
action far frviii tlie <>i(plo»lr« nn» in whkh tiiuv I* 
HMMAoml by ib« thouMiulih and ttl« mllllafitli of a 
aceond. On aaaooat of lu volatility w« may ncioda 
Ikqold itlr froin ll» gUDpowdM ll«hl, wltvr« a loi^t time 
may nlapaa balwara Ifaa nuwufaclory and tlw gan. It 

itanoncUM"'' — ■ 

h balnit mad 

aalatttUaoltMi oIlM I* datoaatioa. 



■xpkMim liuit tbaattoaipt 

> Ih* nibaianoK. Tlx etULT- 

llM la datoaation. In BaD|iom|a(» 

p wr aaa l Taly tImmBhaai tha Mmlv 

ai*a, BD lliat lb* p m i w laoaiila Irom aire and alwai 
nin-hunitml aetkn t« oanoraliNK llMlliiMoClMat m- 
M>iAiMv. luia by phytfaal dcttib llto lotlBiMqr of nb- 

lilr»*, th.iinitv, 

t«.CMittr>*l tiki*prr9Hum cti'Velofied lo OMCt tht* vnrhMM 
\»rt>itlfm* fit t?ii[iu<T\*. IVtouaUon arlMii from a wave 
actifjti proi latent in^ l\m rxpI^Mioiiaa rapidly tliruut;li the 
iDii'^H 1 1ml iC iiiAV Iw cncuMiierKl ln«tAntiui«M>aii, (ha iw- 
vult bcini; that tiw whol« voloiDf* nf hlffhlf h«*Atwl and 
rximmivtf giuut** erolv<«l in th«oHgin«J volunw of th«> 
ripkoMve itmiU and tb« hkheflt fmilbte |>f»«*ure of 
tb» «y»t«ia i« tbereby pnxluctML 

Tho r«Milt {« A uliAtlpHar blow that tuw littl>* Tyfraiil 
for t)t«> I'.iun of l<wt runiHtanevt. IHt-toiHit i*tfi itiity be 
ru'Hl»tit-«i fcMtiitwhat m ih« luiture «l it-- ui-rk uj .^''-onl- 
nnw wltlitht' |tnirtlc*l liinttji af ^Htiuu Urj^'i- t.i'wkntif 
ui.AtrrirtI Mr crii'-liuu' -t ;nto xiiuill f m+?infntf« cnpuhU tif 
tMMiit; hanillf-l •'-i>il> It |>t pniluihU' thiit dt-c^>iui(ion 
limy bfpnjvttk'Hl m uny fXttliin.fvr hy wuilnhh' iii**nut), In 
priwtiol? thf ^iiiifMiwilf r- i|.in"t frtiiti tha-lr pro- 



■ Uo iI^C'mntMMi if 

a- I.i'<l l-M':l .^rim 

vi\ , i!i I :n' 



]M'r •»«pli«niti ' :ir i. iti UiniM^'h 
u \tiU^ rUf hii-'h ('-tfili'-jvcrf f^'rl■l ivlv«.i\ 
th- onu'ii 'I >-Mirct.' (if i|..-nri|.i|i..*i1i I 
ri'-iii I'" pri.rnkri ir *: *hi- >:iirt- Wi 

"f r!il;-ulil-, Ih.it t;illi]-.>w.h'r'. i'i[.l..Klr iu J.'. 
urnl iiJU''> .'VpliislVf- .h-rwrutf in <it 

4 .'-onM I'T I t^Mitnl ^>r r:*rlMi:i 'h. f :>riri -if nn Im 
I»all>n,hl.- Uinf rihnt<-l inii'-jruil^ I hri/ii;;lHiiul »uf 

tii-i.-iir lir t'l iii^uf'' L'nru|il>-!f c>Jit>hii*t iuii. the prnpfr 
.niHuitit t'ciifjihjtnt; .J f>i'l i-'mrnU ftxyc**" «n<l S lt'J7 
}MHiui]- iiiiri'/. ii. ('[Mill i^inttiuu cif thi» inixtiiri' in 
rIo**t^l nr i*tiii >-:'h> r.i' pruymurw in n Ktruriif vr-^jtrl, thi» 
r«'iic'lioii iM <M-. ijjiV but ft nihiiiiv frjwtir>n at a 
tM^v*!!*! uiiil wudikl hf '"'Mtijilf-tf hvte^rv KiiV Hppfei'lfthle 
ainonnl uf Jwiit eciiil [ i i ' r :^-,'■| i r-. r'he walla. Thi' 
r»*HiiltinK profhicte V ilIiI I - '■' t\M ["iiit.i]K of (*(>| atkd 
ih»* orlfttnAl H SJT {Miuful.-* iia rMi.->'u. Tin' fi(»|i:iiii<iii Ink- 
iiiir phtw At rnnittiuit v^-hinn-, t hf pri'iw r ■[i.-- Ik-iiI 
for t he Hiiituro of t^iMft- iifttT •■^iKuniiin i- ii K.', »• tliiit 
0 iT'j X I2'-Vjcl = 211(6 hettt ixttitt* would ritu«) tc>^ Unii 
|*oramre I F. Sine* thr aettmi )£ivf« off lA.''*^ \umt 
uiiitn. Ihr total inrrtii^f tif tpiniM-raturv b^tXHh*^ up- 
pmxiiuat«ly 1^700 V. Thf vnlumi* iK^'iipltHl by th^ 
aarbon at the •tari U nivlit-'ihlf in cNtiuiwri-^Mi with 
that of Uwair, no tltnt thi« roluuirH tM'forr anil tirtrT rx- 
ptoniun are cxinal. thi* nitrnt^tn muaiuinj; unch.-uiffvil 
Ami tl]« oxyic«fi bnlnif rvplncpd br an equal Vdlninr of 
CO». The tbw»r?t|(»fti pr«Mnrv w due ac<ym1iii(;lv ta 
r«.i*inff cif a pfrft-ct fput at oonwtanr Tolnin** froiu 
thf Initial itmiKfriittin- Cak«o a»83 F to rt.Ti»J -f ;ta ^ 
6, 132 F. PrdMurvit beitig under tlMMe ooQdJttoitfl prr»- 
inrrtiffnr' to Uw aMm law ptra tam, wb obtain tha 



in* of U'l* ftnnotphRrHii abM>1iit«. Tlie coal dutl vx 
tliHl do «icrur are more danir**muii for riirr) tne 

Jiui for dttttru«Clve elftMiCM, fInoH the 

lloaafan ituimlpable du»< Mi»|M*iidfd uiilfornity m tlw 



proper aiuotiut cm air in nol at all r«ultx**d and thfconi 
buMtioD orciir* Nlowly etMmich la (irnoit ek[»aiinHMi uf 



B«d. for under IIm* loAaeuotf uf Tlw 



the fcaMMi bcfuru nny a|mracSabli! pmuure in iH-ixltired. 
Mltbt r»4ubuiitO>le dniite ftniuHiiHl a|piiii»t iu I 



to tlM eolidltiiHH.. Il ID well known that iiueh eiplanioiia 
bulldlni^ la adtlttloD to iicnUIng comboatiNe 



bIUji aiMl icrain ^leratorx arivw a better appmiinuition 
idltiiHH.. Il ID well known that iiuehi 

..lldlni^ la adtlttloD to iicnUIn^ 

tuatarlaL 

la Lbe above muBpl* tha nitnMea It a drawliaok to 
accupyiiiff fliMute and abiorbinc niat.- CwMlilffrimt H 
fMaoTiKl, the U.!m heat QBlta are avaJlaMa for Inwi 
biff wholly the temperatun* and u i— m ii of Uw 
MMtod* Of COf At eoft-tant voinaa lb* hitnaM of 
•MUpMitm Ift ■.■DO F. tind the iMraw b««on«a 
414 aim* abaobitek To eiupiuy Uili mm 1b pvaatloe 
wa wauld bava la Mleet atMue amnbMlihte $m to add 
lalbaMtyvra ia«vdir to atlaln a boiaatti i aat ii nix 
tuMm, Hany of th» fayilmearboBii %roa]a da. Marvh 
■W any Ike «HivtMd an rpprmratinir Kb* «bllf in- 

■i iai M i li t Id tnuiK ^^v. ^-xpiuftionn. With paiaocnm 
< H* + 3<», = 4'a, -i- .ill.o, 

iin-H ix>und t'H. coiitaiii« <> T'l nonnd carbon ai»d 0%'* 
(Htund hydropiren. The cnnpfeco oxul.itlon nt thi^ 
^.'iv.-^ Vi fn-'i bettl unllf. To hrt-ak up th** iviiind of 
< \\, .il-i-Mi 2.Uj'> bent unitH are rvHitilrftl, aiitf ri> rui*e 
ihf J J p.Mjiidw watiT ftv>m :i2 h\ to bI«'jihi at ito 
liiiTt ilur [.■■riMhH'r.' all i:.iNCfU!« at atriHi^pherir |ire-«ure 
111 th" <-JilfiUiit inrr-i .', ^' I iirnts nre iireiJrtl. Tiim leaveN 
.■(Imint i.",ri«t ij:iit« iiMiil. for pri;«ltt<*ii5tc pr«*»surr. 
wh:ch rV'iii-.". '.-iir ii> ;i4;i .tini* iit.>.ilii'** or 4U»> 

jH'iMni- U;viri' Surl- j i|. -'-I ir. > ;iri- h< .M i-v.-f, of nt> 
\;ili:,>' ;«ir ■■lii.i-i'^' wurk 'i'iiv '4tft. (th*ii WfiUlil W to 
( f-niprfti- the mixture l>eftv(|j, wi tlmt lb** niuitlphi-a- 
tinn of ttie iniliiLl prwiure wmiM take n* Hito t>i* 
nirnii chf htffh (ire^jnirtin. The didlculll*^. fttinber- 
sti!iii':i<".>, i'Xpt'ii**', :inil hti:i t if. i'.in* >•( •uoli .-VHrrui 
;ir> .■itiiiif' fit. Un' rlit-rr- iiri' sii|iV'l)t's of h;t'":il\ ''rin 
lUft-.Mt ii\y^*> n In ii.iiuy Hftti*, luul thf pnu-tii-.ti ox- 
,-. ti'-i^r i-r citjiuntt' nii-rhiiuifal niiv.urt ^, hke 
I'Irii k [i-nvil- r Ii' u vi.t!!ihnrtt|hlt' iitnl an ow.:- !! 1 - m rinjj 
Mill, :iiitj Uit* fi;'lM-i\-' i'int3fMifiiH|-4. |jl;<' ti n i--:,:I_v.-.'rh). 
i:i Wllieh COnilMJt-t i"t.|i- i I n .| i; 1 m[ l>-t 1 1 -W-' - mIh tr. .iije 
in thi^wiiuf tUfurciiU-, 'J'-iii-* ] |'"i;ti-t "t ij.rniL-lyi'. riii 
(iri'iipyiiMT but iT ii i*^iibic i]i<*he» ronUiibK b) wi',;.''''' 
0 |,V-i rarVKin, O-iV-'tJ hydrt'i-en. 0 is^ iutrit|;fn, anil 
ii\yi;t u. *iid, wluMi i*XT>Unh'd in itx own vohjim*. Iin*^ ii 
th^Ntrirltnil |irt*«D>iire of fivi>r :ii>.<nhi utinti»^pb4'rr». It In 
lit he ti'ttfti ihiit ihfHH ilwiirt-tirjil pnt^MireM run con- 
itult-mbly ahovt* me:\xnri-<t i>in'»-. ^in<-»* ^jMi'itli* lieat*- are 
illcrt•p.*iu^ ftinctionK of the tt-niptTatiir»' i\titl rlieiinL'iil 
ilivMiciaSion HmitK the reai'tM^nit and teiniMTalun-- al- 
tatnitble to tlwf vH*inity of Ihiil teniprmture tit which 
t!w» eomphtt4'ly nxuluri] firoiiurts cannot exi^t. Sur)i 
calcidatkiiii>i nr**, howfiv*>r, of vaJue in indieacint; the 
relative ♦•fTft't.'* >if wbN'h varion^ exphwireK are caiuihip. 

It if iiA n m*ur<>* of litifhly coii4ii>n«eiil oxysvn that 
liguiil nirenten hito the eaM*. The low«r iKHflnn); point 
or liquid nitriiL'"ti p«nni(» tbe concentration wUhmtt 
mnfi'rial ha* of lit|iitd air to ti iwiuit wh^rli It iitiittiliiM 
#1 per real- by Webchl ol p ij '*tli.i;i) tm . y- 

pl(>«»ive purpoeoL Jkilrateof (Mjiaah hiih hnt per fi-nt 
of avaalatilo ovymi ami mhHuiu □itral4^ 47 |ier cent. U 
i» bott«r thM DKMfflyeenn with it« 63 nercvni. In ad- 
dUlofith»nUrO0liB,-ni pawina tram the Idinid to the 
gueouattattfb ItMnaim the voiumo of p^^ouH product* 
aa«] add* tberaby to the pr*'A^>ire, ciimp^nsntink' In a 
diffcrm rorth« IbeaC abM-HM*!! hy tt. ThU hijrhryoxy- 
f*4*natr<l liipthl hu a d^iimlty aUtuT chut of wati-r and 
yH-ldx Ii fHiwerful etplukive upon udUkllturv with t*orne 
oombu«tihlc niatrrial panniltiue It to ouak tn welL 
TboM> who have wltneaimi Ur. Trlplcr> eiiwriiuends 
bbff* wwn Mponmi, felU c!i»tton, aiad Mwii bodie* diti|M>d 
Into IkiQld air flash off upon itcoition likaao aiaeli \oix»c 
CUMOtUMia Wb«a illffbtly aooiaod, a propor primrr 
Win pradttM deMatlva aatlon ilnllar to uM of th«> 
dnamltaa. IndMiL the brobMi toba platvrad Id IHuh- 
tnttina IT at PmL PMbbani'^ artMa aofttakied tn the 



April IMH Quunnviu Amnoaff ■mutHKXT ex 
bibit* dmmA irlalMil «llMUebCalfeabW«|NMiliaple u^m- 
Hon in an open tuba of a wad a( MrttOft iatarated with 
lUluld aJr. Thin makm tha ptocw m of mannCaetiarc a 

simple'. Nife. and ehwap nyirtem. Into a nmpared eart 
rklifi^ coittainh^e M»nc: mtnbnvtible like pulrerixet] 
coke or •<oit)e uvak iiitro ofkinpiiuivd nrra,n(C<>d to allow 
ra[Hd iLnlura1^>n. the osyt(viiat€^l Ibiid » ponred. t)ne 
trouble would ap|wi%r at iea«t at thl«i Htati^e. I«(<ttiid 
air produn*!! a most tfcriuutt burn that lieaU very titowly. 
Workini'ii who rnn blow theninelve? up with 4lynamilf>t 
with ntorr rtr |(*m freipiency will give many up^Hirtubi 
tie* for Ktndyttif; Kiich tKirnti. 

Its v.iliiiilt'ty »K a decl<iedly bftfl, if not fatal, featnr*-. 
Thr preMut i^ractioe Ih to'p^'"' "'in'd air tn tin 

cani pafketl in felt. fSiicli i* '■;«ri \.i<\<i\i i£ trullonx h-v 
t.iken 30 honm for eonipli'fe i- v Ttvr i. m I'mf. iVwar 
ii.ui iiTi.i]L:l;t fMr'-v.\ril n .Imhli- wa-U-i] n.-ci^'tiliii'le 
111 w-iii-h ti viii'iiiini ir. f[:iruii'l h.-twr-f-n iht* w,'!!]-". ]'hi* 
i]. vir- nr.iltiiil.i't- liif tliriirr* of fi-lL pr-Mi'i-tf-.l ciins iive 
*<rc-\ tin;-*"! lliit ni t--i»- uf ilrkvi-ry frciii si mttntl 
-liiiii.iL nii'I nn ih- ii ni .i j it n m rh-i'- iir.«i'i.-:-al eanit 
h,v-f.| n[Miri I'riif, IX-'Wiir'. i<|i-n i»r.> fi.tv^lili- t <n>|i- 
• i-„'n.M' -WMiilii iiiitMr.i]l>' <-\p'-r-i t" ti;tv.' r.i itn.-r I ii m;^ nut- 
<IiI--m!.i Clin sir't^ iTi'ti 111 hiiii. iirisi the afyw ll;.'i)refl 
ninfct Id* inAttifLaUy r»>.iut--i-ii. Mi-rt pliu-cti whc-c iiny 
aiiinunt of hUutrluK eX|»lo*.iv<-« in um-i1 .'iri' j-:-alf'l la 
oiu-of the-way plftce»«. rram^rMftiitLnn hyfn-tt'ht m out 
*'>f Hie wtn'. ftful fxprt**** i»Mrvii-»- i*. n |iri .hnnirtl luxury. 

K\'-u ii.'^-.miinj' ir L-iM.iM l..- ih':i\.'r.'il i n:i. r.M.»ll;.-, 

li>(in(l iirr wi'nM hiiv»- (.i hr- iitcl i>;> fhui .i f.w 
at ttii* tKiliiju».t, niiil II'- r. ml niir'.fr 'Ai':iI'I t'%en i-*'-U*lt.ter 
thr proiMMUion n{ hi-in.- ilr^poijiUuit -everal litufs a 
wct'k nixHk the nint h- ti'livrrv I'f rifi'lLmivr itiitl4>rial. 
Tlie only wny ntit of itie ruiitter i» to int^taM n pLiTit nn 
the b|Htt to tlehver llqulit air n* nepii«*<i Tin^ Jtniiiv 
our ca»'e (o ciiulrnet'* of witna- deicrt'e uf niJiK'iJ t mi*-. I ri 
e.\teupivtf hlaatini: the ecijriutui<ral |*ohry In c^> tif^ uiimy 
lioleti iLt the Hutiie time. >o prutectlinf envcloiaii llmt 
would lie of value i*i |>ermi(iiiible fur the oluiriire. hlnce 
f'tilart^cil bore bolr» reprr»ent iiiereavr^l expeuM*. and it 
i^t tn*i'» K*.iTy that therlilirs*" nhouUI be packed in closely. 
Tti''^ tuiiipii wonid not Ktay in lonp nfMlL*^r the preasure 
of th** evft|>orHtlnc oxygen. What would occur wouM 
be t but by the liuie the holi?« hail Iwn loMlcd, the 
mitva conuL-cted op, and the m«D removetl to a safe 
ptaeeb ibora wonld b* no aiyssa taf t in Uw dauipBa 



Some Kunifieaii te«t* ImVe found httk- vjilu*' in tht- 
rotuuitTt-ial iillltzation liipiiil air for «'X|i)i-»»iVe w<->rk. 
I 4|in>te frnui l^itiithMi Kn^'inr-t-rint.' : " Ttir procc^-t has 
hcfU trit'd ex[trrniientally, but on a n nunieri'iiil M<akt, 
at the |*i-nxh*-rt? coal mnin near Miinieh. Tlw pow< 
dfri'il ear^Htn inixt-ij witlj one thiol it^ ut lKht iic^loii 
w<K.il i" pliu't'.l III a cartiMl^t' e.vf nf t-iItT pa|»'ran4| 
tl»e lifiuhl air i^ttired 4»ver it. The uiixlMr>- niiiitiraiii>« 
ila full e\|i i-n'- pro|terliw for ft to |0 nMinilf', hut 
aftcrthai iuIIh til! iu power, and at the en<l nf i'* ti. ::ii 
niinntm Iumu ail itn esploeiva pri*p<rrii«"^ " Th • 
liqisiil air waa vumiUmI by tba BafDiM>tii. n v.^-i.*.^- r 
Ilr. I#iiMta« fnwn bin apparataa tor nqu'-un.K uir mn: 
aoolatoMl arauad no per ami. osirfMi. The effrci* of 
tlia fiMh eipMae win wy paw trial and aoaipam* 
Ma totboteaf dynamltet. 

raoTooRAi>HiNe hactbria* 

Hy KiiMi NP J Si'irr*. 

11 *<^rKUl in tlirir naluml un'l.ini- d ■^t.^*,.* nn- i'\rt-«Hl 
In^'lv »<inAU. and for tlie iiI'imI part oiltirlr^.t ami ftrne 
titrc^t'>M> IkkIu-* of prototila^iuoitlal matt4-r a^5umih^ nil 
nMii)n*'r of ftliajM'fc aj^il riavitii; i^ueh a hitrh refractive 
index a<i to bf iii<tAt itiltli-iilt to >»^> *-V4>n with a niA^ii- 
n ration of l.f^»*l dialUftt't* — and ».tlll liiort' ihfthHilt to 
photo^^Tuph. Allhoii>;h thfw |ittl»* (►ri;ah»«'itiK ejui U» 
artilleially vlained by i»i>lutii_iu^ of njany pti)i>>intHi'*>, 
Mtill eaeh variety •t-em* to hiivt- a ni'>re or h-o* w«-tl 
inarki'^1 *elertivc pt>wer ol ah>orbinK ihi- c-iluritij; mal- 
tiT of niie or two iip«>eial dyt^ in preference U* tlial uf 
uny other, lleoee. «> tKe pho4o niieni|crAplier niavto 

withcliiNt)! f Hork be mut-t pxpeet nol only ^1 

varielleM of phape. but itll varieties Of color uImo. 

The dtllleulty t»otic»l hy all ubotOicmtdier* In oMaId- 
inc a n-cU eohlra>tcil print of lli«ae Utile bodies detMUde 
polely a\nm Hn' fact tliit the dviw with wltirh llw or- 
Hanifiina arv *<taiiir«i tin not nlTt.'et tin- ph->toi;rapiiia 
plat«' In the MMLie inanuiT ami to the Kanie extent aa 
they do tlie *ye. For example, a ».liile may b.' a very 
excellent oDe from a bacterloloKU'^d iH>iitt of view, and 
owiuc to tlie eelcMKIve coloring of the orKunmm nt* ooiu- 
paml wttb tbal of the backicrouud, niay Ut of a looet 
impreialw natars, jret It will ao€ ybeld aa ectuatly con- 
traMed nrinU On aoaaideration, tbe reason lor tida 



apparent ammnalrii natter toaaelt. Coaiiaet vianally 
was obtaiiwd by oHfapentlalton af «alar nndarinff b» 
tveen the badniwaiid ftb« bMfcvroaiid. wberm n tlia 



I'hoiOh'raiibttBiiiftdaiMod apoa wliatHrc«t«aflli4olor 
L^iit cause an Iha pktek Put aaatbcr w^r^ aaatnit 
viHuaiiy Is dnatodaality at «olorf«Bderhifr. whsre a i in 
t)i« print it alone depends npoo wbal amount of dHln>> 
entiatlon in teruis of black aiid while Hie c«ili>ni eia* 
pkqred as stains hava been aid* chnnimlly to pro^looB— * 
hy de|»o«i)thHi of Mh'er— in the eiunUion whu-h covviV 
ifie pUte 

Tlx* aim of the ofterator niu^t be to Increo^ Iba 
diifermtse in tlies»* df|MK4it rattt» at4 fnr a^ hf iKiMibly 
ean. To nndemLaiHl how thin can Lie erTcetiMl. the at- 
tcnllan of the reader inii.iC l*c directet] to the fuUowlliK: 

1. f^or seiwatmn to the rye i» ilrprndenk upon the 
wave len^rth of the li^ht employed. The lonffvt wave 
fcivt'* ritit* to thr> Tv^l nsAtion. aud tUo shtNteat to tha 

imr-tii-Mi.nt.' i.-:i,-T^i^ being prodoKtlsaafssaaa 
i...o^ I-;*!! >l'.i■.^^^^ vtiiuw gfagB, ffw —, H fi iaii bh 

blue, bhif ami blue v|ii|*-i, 

2. The ordinary phottvriiph ih taken by the vh»Iet 
ray. becuu*>e the u*uul ruml'-iiiti i><jtioHt ■eu^itlve to ihjil 
|ur1icular wave leuj^h. I*li*te"<, however, ean be hiniriei] 
tto a^ to l>r extra »er.' iti\c lu any one or more ei>lor«, 
but even then with thi^ c\'.r.i svnintivenintv the iu'ti<m 
i>f tbe v?o!<»t in al wav'* t ]i<- .iiri ■iji^. >t, i, e. , more prwipi ta 
tifitiiit i-ilv.r tinic (iiT mill' [in- tiif<-il with vioU-t 
h^Mt th-iM ^iiiy ittt.iT (-..l.ir. 

-) lir«hn«r> >* l i'f' l.u' if •"'»^JiM(«t« a htt'iidlnic in cer- 
tain prt^iM.rijnn" 'if I 

4. An iil-riliv [-Tf.H 
that itilerce-pi -I iill'i'.h' 



luonuehroinatlc fcrten i* onr 
■A.ivr leriu'th". »nve th<' one it 
paMBRs. A rt*(i v-n— 11. rti.-ri'f F'-, cii'.- '-fJ irviIIv i'iiIi 
vert* into hear; ii.l ii;li(-r rav^, Mivf inc n-il i li.i- 
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It IV .i.nti-ii 

.;l Ml.pM.-.tiU- 

rt,.,!.. ... II-.. 
l%l>*t itf tut''- 1 t|i;iF |..ir(t -:'I ii»n 

il»-pendni on lit" •-ir.'tii;ili vsf the 
,a ■cre*'ll nirtv In- ,ilttii>-t |*rr 
li;t! far from ].cr(.-ci with a 



put« off all hn*. tl 
obtain a rr.tllv !i. 
to I.i. lam H ^-llvv^ 
eiv^ V'f ri <\ k'lii--"' 
of iiH;in*-h''ittii.nIi' 
iU iimititiir . I hiir : 
ferl vtita a Wcilk 
•trr.ijc 

^> Till' ■ lT.-<'t ii£ ffli- iriiinii' liri'iiirktie ncrrt'im 

ear^h uh'titly |>erl»>ct, ami ol tin- itilen^ity. over 

otiv another won lit be t(k caiixn hlackneK*. fiiich black- 
iieM behi^ the more perfect the more litten»e tbe 
Bcreeiis or the ferhler tbe white liirht— "-Teend of ilifTer- 
inK inteiitiily var^ in their elTet'l ae<Hjr<hni: to Mieb 
varialiun. by which i* uteatit an inteude red, and a 
feeble preen will allow a rc!»i»luum <d r»*<l ; a NEmn^ 
gTpen and n thin nn). a reiiialauni of ^een, antl ih> on. 

6. \% idt-ally iMTfi>et inonnchroinatie M-reirn^ nru ob- 
tftinable with such thflb'ulty, *« wtth ordinary nnee 
another re»l<)miin may tt*^ left. Keil Alters often p**s 
a httle yeUow ; bhie oiii.>t4 often a lllile reil ; itrecn 04m*s 
uccmitonally a little blue, and oltvh Tn\ : while yellow 
ones are rarely pure at aII. permitting' red and (rrMfi 
rays to (wtst to M>iue eonsidrrable amount. If. n<iW. a 
blue pJUNiiiK red bu plartMt ox'er a (rood preen, but one 
passing a raodicnin of red. and provided the liphl Iw 
inte«kse enoiiith, a dark, deep ren rMidiiiiin i» nntimi 
insteaal of Uaoknees. Thb Ih obvu>ii*.Iy eaiiM>d by the 
green ar»d violet eauainjc darkneK*. but not hunirtent to 
aunilUlate tJte reds froin eiuili irii^"* More preen or 
more violet will often effeet tbe pruduetiou of omoplete 
darkness. In pracllee, owlag, oi fx>urai!, to impunlies; 
)C in found that some colon are more antithstieal tluui 
others. Red and irrsen. for example, nsimlly prodnee 
greater blacfcoees than red and oraiiffe, a fact which we 
fcball praseatly eiplala Is laade use of at times. 

etow wttb tnaee six prcaepta before us I hope to l*e 
ttbtolftAaw bow tbe pbinaffnipber ean incrvase the 
contnut to bb nesallve* and aa^ of oonne. In tlw ttrint 
wbieh Is token froid iL Let ii ba asennted that be hm 
taken an ordinavT pbotafffapb of a iwd baciUoa on a 
white ffitiond, witn blmMttalned nmilei of rells inler* 
*<IM>iiHen fthoot. He flndu a flat mull, a necniire that 
I'rodoces a wrt-tehciliv ]M»nr print locklne all oontr»At. 
Sow let blm pisi'*' a /airly Mronic irreen sctwoorer the 
Uhitulnaiit and u^e a itreeii-MttuiH^rplate lo sborlen ex- 
pijeure. The revultmip ueisalire will show clear palcfaca 

* IW ekswiai SB g U iNii an i m puliy is Tbt mi w e wm ql Jswaik 
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of jfliu^t rt^TTosiKiiifiiiii,* It. rlir' n**! Iijirillj. it fiiirU rl^-;ir 
(ti'iMwit for tin- liliii tiiii li 1 uikt] nil iiiu iLM-U hhn'k '^ut* 
for tlui iuir'ktjriiiiiHl. If tlii< l>iu>illi nn* <*ft cK-Ar. mj 
iijiu'rh Jbii tltatuiiy titiU* nltiTatiim <»f titrdrtiir*-, >«i-h h>* 
tificri'ie;k(imi. **>i-iji« ttu-ii l*-t him ii3*i-a(ikti)t<Tt;rt*rii 
or «*tu|>loy A tirltftili-f h^'lii. Mui tti ri^ult iiiny U*k*><^i1- 
li Htill nut Hutl'-fiK'r ' ' " ti I It try ^irtui^'i' w-ri'i-n, for 
a» thiit t^lur In liut > It rn 1- rii'.Vl ftj» kti-^h iv r**tl. it 
w(f n llltlv iiw*n' I'L-'ii fi. (iswoi T^t*"> r.-siiltin({ 

jtr.rit 'Vill t;W-e i>f oniirM* a I i :. i. i .h i-, ;s '\i I! 
a|i(xMLr.-iUri- of lllfi HTrttl-i'-rMl "In'*' Iki.Ii' - 

Aviit itt^M lyina «Mi arli-ar wfnle iMkL kfrruiuiiii. i ke h wktiv 
plirturc Ih full of conlriL^t aihI |»Uirk. 

a liuittt*r of tnct, ptim UKtiiJ>dirnntJt.t(r 9>rrmiii for 
p1iut(>mii'n<m(»lkttiif liiu*r*'rU *ri» ti<it ii<iiiiiri-c) ; trttoil 
iKit (c^lrw^ uff Miuj'ly »>nni<-ifJir. fnr Im» it nn<l*'r«tiMxt it 
IB only inrfv«r»t' of (MiitrciHC iliur l>i r«>i|iiirtNl, Atid ni>( rn- 
tirL' Aiiiiihil.itidii of •triir-tarr*! iN tuiU. or tlm ri'iuWriiiB 
of iuiDUl<> lilies visible. «n in iht- r:i>t' *'f iJiftloiiw. To 
be prartirnU tlirti, in ]>liut<»f£Ta)ililiiif Uact^rUi., kIiimon 
of nil noNknt uiiixt 1mi (^iM'urt-d. atiiJ nW» It it <H>i>vt»iil*<nt 
to f;i*t BfivrrjU »)iiiilo:« niid i^rvrml fNftitiliifH. Por what 
mny ffiv«» hw to *ulfU^i«*Dt L'nulrii'«l to fyt with lh«* 
or«|lMiuy Iftinp luny not bf^ itufllcli-itt. or, tm Iht* other 
liAOil. whieli U MinVh iunr«i friH[u«int, iiiny Ito tot* fin'*-^. 
wh*n tlw* ikhototffAph i« tnk'^n. It wnnM hnvi* bwn 
tiiouictil the irittfti>«t< lliuo-h);IU ohniijil alwavit ^Ii'iiniml 
•till irimc^r titiokiiifiw of eotur. bin it t" «iAiiulty ju*t tltp 
f«if»«», for llie lifflit i9 Tv'XtiK-M «t>ti»i(lfrul>ly. a» tte**!! 

till? KTouiul kIv> Hcnwii. w\\»fti r4MU|kHrv>4l with thAt 
VimiUly viowctl At thif ey-' -ii'l vfty fitrt tlmt n 

VirtM] iiuiMcn jMMiti by tl»t* c->v! ^lud nti nrlMwl iiiiairv 
Titind on tlu) pintn niitniU a Ium uf ialtiBl li|{bt, M tlw 
raif» bavp to mcniu t^mw. TM» 4ii«MlnK !■ < 
tlH> knatc^ npfcl^U* thurn to tha «f«, bnt i 
npoii tlbe |ilHt« In <-4iin^>m 

s4ereviiH mny beii-w^l l'» incrwiMe il^rtnltwn whnn tnk- 
lug pli4)>t«ncrap1i* uf QtM' liiii-<< iti iliiilouip, «n<l th-^ l>^<>t 
UMtbutl L» U» lunke IhtrM? by lutliOK UklUii aikd utht-r 
i with a s|iL*cinlly taatlt^ (^]ludMHI» ll>ntii:-<l hy <lii<- 
.ne piirfl (3rllin<)iti<- in 'hiojiI ptft* of fllit-r nii<l 
nleniiot Fiimt tli* eolloUicMi '^vvr v<^ry ihiti irlni^w 

iHQilv ; 

X«lMytosr*«n« iMtbyl gnwn. I 
ftkfllwIiL atphthol ywUow, clirTKndiii, «U «f iliflfrlnir 

MTvkMk Thfr» la ii» bimUI dUlleutojr «tlwrvlw thwi 
to obtain Mdll«(«oi «ootrM» In tekhw photo-vloro- 
gimph* of bacteria wti4n tlwjr M ■taliiad IMlO- 

tuBtmmry- »p<H!iully wli«a buiMfft alidM AM ffaqttlfnt 
for no backicrMuid, nnln* fi b« Of MflM^WtiAtt BMtar^ 
fti nmdmd^ and tbo fautaffte tti titaar gteik laali luiub 
b«fit«r on ttw MtTMHi t3uia wbea Ui*]r«i«jihMraMkillfif 

Wtllt* IkarkfTcouuil 

Wb«ii takUttf |>)*<^i*«KrHph of lirinir bAirtoHil, nob 
M tbe dumping Th«' tvpbiiMl gtrins JO WhlaTtfiMiKbod 
Of dtamMMta, miwb UimouJir may bo •xptfHufMwU Us 
0«Ctii« % gihvtomph at alt. It iahm tbc« to tak** ad- 
vantaffa of dlffraeUoa «0Ceels aod to elow tbo 1H«» 
nrhifsh iiaiildfaootlMrwlaeoon«4(lertii »ti uiiilaaaaaDunt. 
IfylhlHiiiauHiBibint '*MaiMUni.*-*'<it "••iT*i>t f*pr(H)ac«>d 
wtikih raabtaa tbe btafifvria mIiow KuMt^ienily for tba 
purpoMv providtHl tiif t*!**'!"!!^ b** eiwr\ eiH>tii;^t to pra> 
V4int cht^kintc t^ftr-t't- ■.•.n i >'t lon^ tMii^tikTli to n^TA a 
■uffli^iitntlr (Kmi<m> lKboU.^r<Laittd. 1 huro r'niixl ftboot 
t4iD Mmoiiiiii AiiCntui'iit with a xuhtlued liuht and uitiiii; a 
l-H inch i«|KM>hroiiintio ikbjniti^'i*. A ri>rtirA] apparatus 
niUHt l>f> It nlKHiftl ii4* i]iiitii>i-tly rruit'iiilM-ml 
that wh^N pliori»irTAphinif kmi-toria at any tiuir th<! iri* 
itiaplirairiQ >*)toiili1 n»*v*'r Im> «-|t»M>il, aiul a fiill-jtijtft.l niMia 
of liirlit alwny* Hiiiphky**!! ; <vih»'rMi*M whs?*- <<h1frai>t|on 
lini^ will app^r iiriiitiMl tlti* < r^'im^-r- Ai ciiikf** 1 
bav« thoii^cht that u \ ir vi|i»ot;(-- : i,,] n-. r u';v.(' tn^X- 
t«r rnSult*. «tf|>«><'iiLlly when pi;^;>U'j^ra-iui.iuu bauteria 
with nat^-Un. 

ArrACLVTIS n*K ST*H»PIM* HHIT»8 

TitKa«rcDt of thi» AiKtrinn IJayd Steam > iirn' n .n 
I 'iiiik[iittiv, in Vr^ti»r«> hiu brauiint to loy ridtjcn an 
lh'«'i'"ht *t-rii-iMi < V I K^riiurutH r»*crdtlv )xiniJnrt<*il at 
Pninu' hy till ijjn. r. r of the l,|oy<l Khipynnl*. Tho 
f\5>*ritri' lit- u^-fvU ilt<' i»ibpi*'ni*y of an inrt'iitioD by a 
H'UiL'iin \:i >^ii|cff|4H>r. Mr. Sr»*(kovlrh. for >t^'ppin(f vt'«- 
Sr-N MiLtlHr ' ill "t***!!! Th*' A«-trl«» l.loyd plawJ It* 
ti'wU'vit ■ lM»l|.t«" t\f. the <li*>|M<eM) of th»« lnvrnt<ir,{and 
tliri'.- tniU-- «,.r-.. lL).^li-' '■;» t^-wl ibe inveiitk;!! uiiUvr dif- 
frn'iit I'.iri litiMiiH 

Tiiut marine britke i-f a t**>rX of (Kuachis*" =-4 •Itie 
■[Hiuff iitn*l plnt4^ whH!h, when out of um*, tit mlo i ne 
annthrr and Umnu above water. 

Fnr thai flntt trial, the apjumtun wa5 ntlarhed to tiie 
«t«rn of tlMi flUhtilde." and the »tramiT ptit nn fnll 
fiUMiin. WtM^n ninriiiiurn i>per<t wni* atiainr*! -in An*' 
Irian rwkonln^r. U luihu |H>r hour --tlm r^itainin^i hook 
wao reltr^utfd. and Xh^ jK%rflrht»t4* plun»re<l ihto the wa- 
ter. With a wai^frly |»-rc(-ptlblv »>lnM'lv tlw* Tt<Wif I ruriit* 
(u a HCaiidotill in ^Wt feet. It wnei foimd. however, that 
the rudfi and tmys iiup)M>rlii)|; the brake were biidly 
HtraiDeil. If they had tiuC >ielde<(. the HhovK would 
harit lir^n luueh iwnv tewre The fat-t that Ute attp' 
ports dill yield did not ar^fite m^rioiuly ajpibiit taa 
■pniejiTV of the hrak^-, hut wiu attrltiute*.! to Ibo prv* 
vIhIcmwI ettufAeti-r of the nrrant^Miieittji. 

Th** »eroi)d trial wa* d4*oikru«*d to aIu^w hnw far the 
Vew*el would prw»>'Md wht>h h.-r ••in:lii«'#. w^-rr Atopp«d 
at full HiMH-il, III! I»ritk«^ belh(C m^t, The dl»>tai(4>e wfuit 
found to htf ittX) yard«i. 

The third trial iiiisa*ittml the f«^T«artl iiioveuK-rit 
when the etiK^ine* were revenu:^! fnnu full mxxhI ah«taid 
to foil s|M.'e<l aiit«ini. Tliisi time the " UlotUde** 
in iu> ynnU 

WhlU- thw (veimd and third trMiU Wff» lo 

tbAloartne brakf Witn n tlrird witli tuOM pOWrlOl Mp- 
porta. and a frv«h < xiM-riuient wa« ttiada. Tbla ttwe 
Ibe rcHtfl Htopprd aliwtst hivtanlly. 

TImm rvMalCa, while hanlly to b« «n«w]danid vabd 
for the powarful aeoan Unara, with v^iffh tha iMwaanltv 
fbr a quick stop {aoaciMlonally bo fradaL lodleai* ttmc 
an impaftairt prliMknlP htu beefi iittrmtuMNl amonL' 
uarloaaaffffiuiriilii TIm Aubtrisn Ltoy«l CMupnuy h 
avafitlntf wtth Fnl^m^ the feault* of an rmpntnaant 
whtab fit. HvatkovMa wMm to a«M to hM davaee. aod 
wrhMMlir «ualMD»lBl«« n|ui|ibioc it* Rnwt AmK wMl 
tba nwfbl appan&UL 11, ABBW jciBlfjtoar, 
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S089BS IN VATAVaua 

MApurt (Mk tiMt uorih lxhi^I of CiitML ll IIm huiuw tlfiv 
two in) l^*!* of lluvAUiL, wilb whirb it U cu(iiiet*it>il 
by rail. In lini*'* or pfui't' it i% ttt llavntia what t'htlii> 
d(>li>)ita in i«» NfW York. Thf ilav/^iwsf run u%'»fT Itt 
Ihr tiiurriiii>; iiinl Imck tit tii;;hi. Uiinnu^ the lAle iit 
HUiTfClioii ill L!«li» [lit* rmlriuMl tH'twt**-n \Un twi- rilU-s 
wa> pntbiiblv the M»i»-t iI;»inr»'foHh ruiiil iu tUi! world l<> 
Titir- uiwiii. It wiimaWii)'-* '.hriiii; nr«'<l iiimui by 
I'.ic ii-M.ri.Ttil'- 'ir l.iv ^| 'ittiiarilH. Tin; pruviiuNt 4*f 

.Miit;*u;.iv I- Miu»l.<-i '.( th«' pn.v iiji'iut tli-trtrt" <>f 
4.:Ei(m, .-tM.l i.mr:^ ;isi iir<-:i ti( '>i '.l»*J ■^{•urt- mil'"*, ur ti 
hctlt* 'ii.ir, that itt tiw i>l;iij.l Ml Porl't Ui<v At 

lUt- ll. _-(i,tii.i;: ^ff thf (*iilK*ii Wiir tti<* |M>|itiI.k;iMti of 
)lfllnii;:<i- I'ruvliii-t* Wii> |irol»n,Mv m the iiri;^'hl^>r'u^wM.l 
uf .JT-'j.tK^' To'liiy II Ik K>tiiii"iro.l At .kUjut rJ't.i»»t. 
«iwiti(r {" »**«r ^iimI |k— ^ilv-rirt- I'Iim fity hj«it !rmii l","')*^ 

Im'ulI ■•[ III-' \l I'.uir.i-. ir i« wfMinU4*iJ fnjw ilsi 

^ul■rl^l ■«, Nit. v.i ii ,1 Wmitilleei, l>jr Hua 

.lijuii UiM r uu till- uun- -I'll' ;lu- Yuuiurl Kivi-r '>ti 
1 i.r . ■! :i.'r Knnii tli*- t [• ■ I -ii- hill iwhiiiii ilif i-iry 
t itK' >s ^-r !iMik» ihtr tiilL bi 'nil' <-<\ • \|iiiiiM' nf ttic Ix-iLiiti' 
tn. v.,il.'> ct >\(imii'i. Ti'wi li.ir t I. .r Ijiu .S»'i4'ri'»r;^NM; <<n 
Hi.-'Ti nr. -i'. Ill la briinalit ij.iWii li^. rh. '^.m .Iimti 

l.iits in w-'ll '.ll. fnufi till 'rtiii:^ .t..].: 1 1 !.■ :i- tt -li- 

i??i-f. *l.t-li liri:i„'- ttt lfiis> -r'n >'.mi' t « tj rtint » 
h.\'\t till i'-- li I 1 1.'- '-.*->' ■^r^^ ! 1 1- lN"jiiit ifiil "Itil.it-'Ii't* I'UVfK 

*ji E^.-lli-iiuir. ;il 1 tlLr--.- rati-*- iHf\!<MiI. » *ur tMiirniv- 

ins* iruv jui ii'.liiiirjit'It* uiisi of tli*- <*!tv. it!'* S.-iu Juhii 
mill Yuuiiin Kivi*n», At on*' tiiiif M.i' lu,* i- :.].| '.v.i \ -i 

kM> tht* Ixksil uf tiiMTUltoikK aikil i:i Hi> * i^^- iri 

<>JHiu[iA)t£n. but rv«'iit». Iliuilly pthiH^vi TijiMii*flvt*», so (hut 
Shi>iIh|£<i, Aii't nor .M:ttjitt7Jt-'«, wiu. tb*> »..-i'tMt ot ibi* <*nn 
fliel. Hut whrii I \\ius t»M<rt»iiii*H 3% iKtiMtlitf wniu-r f»^tirt 
MaiutiXAH wlU eerUiluly be of tbe l«adiiu{ ftttnu;- 
tiouN of iiM iilMd, Mid WMrbeM lb Gnte J« MMHiarv 
iiKirtt bf-auilful tiHA in lUn eliy, witli Its fttlley «ia 

Nniv rhf «;r"'f(H iirc cK-iii iiri>l wt-ll k' l'*. l lli- 
wiivi' of clfaiiliiH'*-* b.v« aljtit lurJ lb''! nil tin !;uil't 
InCK Arit;iLit All ll r:»urtyjir<J* wbu-Ji ui-n- >«■ tilrh>' tiini.-r 
till* old rvtffiinit. Souwt|mrtii uro i;ivi-ii u diiiU 
and a riifid »ritt#iu of i;;iirbiii;i' <-nii:« h.vt b<-» ii ititrn 
diMJed, AOd lUiy infr«rttiiii of cti>- ^^ikitur) htw ifc >< V4-r«-Ir 
ponlah^d. Thf^ fortttW-nt tiiiiH woiiltl prnlxitily imt yuiv** 
proved wy fmnublaibt^ r.< dur w.^r v^-^m-k. foV K<Tt Sj.h 
f*«*eHiio, oii»f > »r i\jtf t»rlti''i|i,-tl fMriiri<Miii.ii-, b vl » "mihII 
oollecliun uf morlurn itnit niiition. tioiit* I'f whu-li vh^ 
Irm tlmo forty yifnrs old, uti4 for all iLc dtt.ina;ci* tln-y 
could have ihntv tbn Irtwpii etMild probably hrnxm been 
UiKl«>d Ml tAiuio-hr«. (»n tli#<rtliaraJdaof Uwtey arv 
the (aiui>ii<i ^Htid bactariM wbir* Itw tafrtorls *'ni«I» o( 
liAtaDM*^ wiukktllML 

TIm chJcf IndoAtrv of th« dtoMet t» uigftr raUiov. 
•M Ih* pmvinw toMudw »oiiie of lh« b«>0t buvnr pUii 
teUoiM Ofi (be Iflbuiil. In 18M Ib^he w.^r.' itw ftt^r 
Ullbk bill now, owrJuMT lo ikw wur, unlv 4^ ur*' m ■•[» t-a 

lion, la ISM tb» ptVVJiHW «X(Hjrlril -iiiit-<A hut over 

4IM1OM tool of Muar, iibcnil oue-tbtnl nf nil ihnt w:i>i 
exported frota Iw Inland. Thi* would nrprr»«ul a 
VAlIM of nearly tMnfM.OOU. but owin^ to the Imek of 
MdllflCiinidarintr UiK war, it i* dmibtlal wbHhrr tli<' 
Wfaidn nitar iHitpm of tiw i^lmid fur ia*9 will exurtHli 
tMii ananut. 

Ttwra Ktm 445 aillai uf raUfoad in tlw pnirincM, rx 
cliL>ir« oi prlvai« Hmw on mffar attatot^ ao that U will 
b« Mvu tlws tiM fMlUtlea torocNawanleniUm art «SMft 
and w« iMr look forwMil In 111* thua wban th« 
diovJm* wlUba tba won fiwMa of tha cntlM Mud of 
cJnba, and ch* Hty of naUntaa will b« ona of tbawunt 
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Ir 
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d iiiTfiil'. t .iK ; 111.' I 'II 



Jill > I' fH- 

lld^ I'tld 

till* i^rrilKt-'l'' f'lr fitK(. tit't* 

plAnie. t'^iw'i-tlly iniM iiu: il 
ar»- eittir^ly .|f,..>i..l.M,i hv< 



U In.- |ih. until. 'll.. i.r ti.-i' art-, tin- 
,1 w (h" 1 •■)■• r i|- iii \ .iT ^]iri<Mi^ 
(Infill r-; iirid Ibi- |>,iri iciiliirly 

k tU'l'iril Wr- Vuri"U'* <'%(4T- 

rl -II llu* n |iri. ' ion of tin* MfH- 
h ui.iit\- riL><- ih.- iiiitiiral «ml«*r« 
]it|ifut£Oli Hi iiit'lc of^'aita |ioilitiii^ to 



ihli-b «hall crm^idtT in 

■ Th/it i.f tb*' wliul. M-tny 

■ ri,-.- :uiil "totMly »|iriiiw. 
I t il- I y r..r tlielr ler- 

t5H^»tHin F'>f t'iuni|>li_' ; III ttvf litfL'*- irTo-ipof irv*** 
ll i biiltdir rliH oiiki> and ehe*<tinir», wlicn? lb*' bli'>»oiii3 
nr" III Ui- foriu of ratkbit :iud wIhti- lb*- iiialL* i\iid llf 
feinab.* Iti^wero ant bi-iriie fi(liMr nii difTiTfril or 
diffefful [Mirtioti!* <>f Itn'Miiir tnt\ wo (bid tbi- wittd 
roriiiiiif? iiti itidis^K-nNubli' n»;<*i>ry iti fam iiij^ tbi" [i< ilb-ii 
friMn tbi* NtJiiiiiiuil**. t'litkiri lM<iirl(ib£ ltovr<>ni tn the piit- 
tillatr rtoM-rr*), An <-i;iini|ib- of thlx Ih »-4>n lo onrnHn- 
iDon i*bp*tiint, wbirh 1^ onn nf tin- tri>.-- wInd-fMtlUawl. 
Tlw ni»l« llowere are lioriin in lotit; l utkbui t'omhiir 
Imo MoaMOi ID tba eiiHy i«n of .Inly, wbfn tin- trft H 
are folly In 1«ar. The feiualt* lltmt-r<> un* Iform* in Mtiall 
alOvten* »t the of tbme t-Tilkin;* and do DnI coniv 
to nmttirity until tiftfr (lir male f1uivi!^or thfir mpri*' 
tivrcalkiiis have pTWM'il live |KdU'ti Itmrlmc «t«|{«. It 
will bit MMHi fnim thjti huw nkiMj|»i4*ly mrccMarjr la tli« 
•uurrinir of poUan fnmi tti9 one iiortttin of % tM to 
anotmir portion, or from oit4« tiv« to an ndJiiMSl tRn. 
In nrdvr that fhv fruU luay Im* prMilueed. 

Thr imk* Al4i>»bo«'aii i^x«iupt«or tliln niodttaf fvrtll- 
iMtlob : but Id this icnmpof plaiita. altluMiiKli btlon|^ 
lo^- ro ih<<< tana natural oider aa the elioainot wa And 
(Imi th«< fltfMn coioa into bin— inn wry early in tlM» 
ft«ui»ou. itafon thm IcHivni hava inada thalr apiraavaocw : 
and ifaiM ia aloa tru# of tlia boaali, whipli Imm aikotber 
givapof tl>i*> mam order. 

Anolliar lancA itniup of plaiilaenilrely limllM by 
tba «ffon«y of t)»e vlnda t» tha icfMoea. nta» tba avdpni. 
Id lb«»« two iirouiM tho aatlim OAr atMatd on %my 
•iMfedar ttbiiuvutfe. and ibe flli|dil«iit a«ilna of tlw triad 
ooMalooa Uieai to vlbnio m«iidhr aad tlia nonaa la onr 
Itid la BOMOa owr tb« hkmnuibig flolda la thk wr 
aai^ 

PralMbly tfa« moat Impnctant, howavvr, of all tbe 
aflanta In tha irprodiKlinn or pfamts are tiM* ln«m. 
vwltanta, It lias lM>en known for y«ai* tb«t planta wvtp 
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■ll t't a LT»'i»'*'r or le*** nn lu-i., \^ 

ri I;.', I r inn : !iiit h-«w intimutfly t'< r- 

1 n iiist , (k V,. o' "A lib ft rium >|M*eie» m[ 
, ,1 ll... I - r k im » I, until t^unpiirjitn > ly 

li'i,i iiiiiiis .ii-lniii-.-- Vflwrv *|Wi'ir> 1-1 



w.-t*. nn- iii .Md-tiii* 111) '.>liMi rr till tt-lunl-- i.f 
hliHiiiiint^, .luii, -■id.-r .ipii-^irniU i.-rf. .t imm: ri.i 1- --t 
vifi- III lh»' rr:^U)k}titrl liijj- ol lboi>>/Hei> f-^'nlii hm.' ilmAii 
Tuunotb^ r, tboy cutin ly ■tiMi|i|«4-iir. 

Tbt* 11' irwl i»r>:!*i>^ >»f pliinU tbiil i>, tl i i imll.^ ih. 
tib:»wy |Kjrttuti iifTbe tlii^ti'r- arc i*jMM>iitlly ailMpti'd Si.tr 
l'i«- nl1ra<-liun u' iiirt>'t vi^liunli!. ; mid wv •^•t* rlu» i-x- 
fiii|dint'<l in verv uiiiitv int»r«^!inu' • FMrftuuipIt-. 
uiiiny >|k<*i>i<-^ 0^ plant.'! wldcb arv rvrtjlitinl by ntL'br 
tljiiiK ihoibv or I'llirr initee(», bu\e (lu'lr flowt-r^ »*bllt'. 
Ufa |ii<ii* >.baib' d >ellow, »o that they an- ea.'«dvdi- 
i->-ridblf til tlie dun evi-ntiip: Ji^'ht wtit-ti thi' iiiM ctK nill 
Ih' iiiovliiiT aniMiMJ. Airiilti. In iiiaiiy w.- mm- iimrk- 

on lbr<N»rotla lo K"i*lt^ »li*« tubf. a* 

It iiiiiv iMt, in urdiT l4> get its load o4 |H>llt-n and t^Jn^- 
pikrt in tliia way to aiMvtlMir flower : and, ktill aKim, we 
ititd the Arnauieni>*nt of tli* corolla hurb to «<ntraM 
tbf bi-4«'i %i*jtnnt uulll thi* iioilen hu> \h vu xiit d .uni 
it czui then eorryita kiod away tuanutbiT (toM«T.w|wre 
the pt-iil i<>^ in a rree-pfiw <'uibdilion» aikd in a^cain Im*M 
jtriMiner until after the vlamMia ItAVt* dml tliiHr load 
of )inlli-ii, when it is nHkiiMNl tapithnmirti tbvaaiaa 
ii|MTatirjo with nnnthrr fliowrr. 

Pi rriiiiitf io alM.> aikotlii^ iui|iorl«at opant to thlaaaina 
> i.d b>r Ilia Attriwtlooof tbahuwetTlaitaatat ood tidi 
th pariKiilariy tnia of iha oMt-Uaenliis apMhaof 
piauia. It la lavoriably Ibo aow tliot tbey am noro ar 
h-%a itronnly auemML 

Uoeof aaraoitbac ptantatoaonatnto flovcrittfbo 
upringtlme ban preuliar adnutation for tbia laina potfb 
|M»r, tha mniinon aliank iMnbaffa, Tba oilnrof tbto 
ftowar (wbkh In of a rer^' pnnirtiit and KHnrwhat fHid 
Datura) nrovae attract) v« ton uniall efycelvaof rarrlmi 
boatlo, vhlob Iv the«i:ent hv widi'h tht* plant bfHtQn»M 
fHrfflllted. Wh«n tin* fluwerv eotuiueifeve to blo«»oni tba 
(d-til" nrv floT iirotrttdeil lUidiaa a Dwltvr of cohutm*. 
iim\yy ' f ihi r^o nrsr Itowtrinff plania brinjc nn aefd to 
itialnrilv ; .i*- it in iut|>*'-Hible thai th**)- fliuuld pel |ni4' 
li'n t.i f>'rlillie them. Hotm-davM I.Tler'bc* "iriuiensoN 
pndnub'd. at wliieb ^tat;*- the iiix-ei viKiiitiilR are 
ulwiiv:* present . al tlie tlrwt opening of the flowrr, 
th<' piiiiu'<*ikt tidor iM'i'tiiui"* inore pnnioiiru-ed- Tb»* in- 
nrPtM w ill rf-niuiti fi^r dn) at a tiiii*' nmnod tb<* titiM- nf 
the flowrr i>**i(rinfcr )»Htdi\ and ibiiv Imi'uiko •h.trniitjldy 
■-i.sfrt*.! -l-^i:*., Minbr t-iirf^te.' .4 \tf btnly. anil bitrk — 
v»itb Die iMilleo cr^in^, uhlrli aft ^bed very |ir«dt)t»«':y, 
Aff^r th'' polb'ti h'l" U-en -Im-I. !b<' piiMk:»Mit o«|ordb*rt 
a»:iy ai d ' li..' In-. 1 1. : li' ii xinri!- m <nu-l of trvs\i fli-Id-. 
and in thi- u i.. iMrri- ^ p< >dfri toa in-wlv oiH'iwd Hmu 
er. when f b. j-i^ul hi u r- iv piive c- iih1>' ion, tlotfi i-n 
ablinj- llu-ni lo prmbifr I l-t*ir <piiia o; -'1 En tlu- 
Hi 01 IT <>f t be I'tiinniuti iiin i> ■»liomi » toe ■ 1 li.' -.rrji riiM* 
lii.-ntH for fbi- attriu-non «if in>nrt» l:»i.i! ..ri istly 

witliont Jinv otb>-r riinrt iitti.-tl (inifN'rin - in i.n' h.iirv 

wliii-b Cbirklv rt-.tbe tb." b.w.T bp of I he ^ -11:1 -rii,--.- 

biur- are "biipK b'r lb.- ifniillnir i-f Iti. 
iTi^dit 'initifc:'- iu <*o|'.r iiitd. oft^nMin* 
IM.Ik ii dii-ltd fntpi Ibf iii-i'i I vi-ilafil* fnMii aOMlber 
pbmt. Tlif in- bi-urN biil a n n^d- f-taniT-n uo'ler ^-jiv b 
d fli.- Ibur (lord ii.-rtiMii-. ; Hi,i| r|.. i r .-^'.-t visitant 



' tnni t'l and nt*- 
will bv.-HIM- 



k'tta tbe ^liower of |willen IIIkiu 
Later, in llf BUb^cquriit vi*il« fli ,ii 
tbesliifiiia bii» bi'coine in ii r-- i pi 
bt-nt tlow'ii, tblN pullcti, Ml ur.|iiir 
tl-i* «ti^;)niitlr -liriacc rb'.i" .nr-.iriii 
th. rln'A. r 

ll. .nir.-nl:.iiiini iitnll. i-i ti.-i-l .1 
I.»iii-nn' 111. I-Tl iii/.»T|, (,, II, rli. i^'i' 



? M • I I and baek. 
I f :it r U- iwer, wberv 
« >- iMiiilitioii and i% 
i- IS l>ru»bi-4l i-n to 
t bi- b rtiliZiitioii of 



in-ril 



pi-til 



rbi'f urr.iuir*'(oeut 

.ir rtrfiiOK-v ni"oi of 

A( (ll- I IM 'h..! 

II il ri_- -.'(.f I V. I-- 1 . 
' I lii; (lie iJottiT e. uunie<n.'»"« 
>» rkiUfcr upwiinl, it Itrintfs 
lU'T pluril and <b-iMi*(it!* it 
!\.' . i.isdisi' n; and by tbe 
' I ll ki 1' M 11* n . ■» ivi-yl 
:nivl% I (» i,< d ll -wrn*. 
rr (I ito the dpv«*lo|w»l 
ki of the tiowi m of tbe 



th. 



iriiT 



the Ht.nui I ' III ri'H|(t-'t II 
tbe flo A*-r '-1 ■ i|"*M*' ; 1 1 1. 
ditioii ; and a>v Hit- tu-'- t 
at the b<itloni of thi- -. ii 
ilN totul of pillen fmiii v> 
43n llw jii'^'iK its sin- m 
tinii* it ti > t.i rbi- t |. 
areiibvr Ji.ud nf i.-«ii!rii U 
and ejirneM tiii% a»iv> r 
pittriN at tin- Uii^eof »:i 1 
»!w*ine »|ie«-le- 

()tie«dr!ie nio-t lufei>'*( iKiT fortiiM that Wf hiivo In 
thit« ■•■<(ion eliowjiii; (be nrruit^iiient for r»-biiniML' 
the iiiMM't an a pri^-'tiier until aftrr tin- |willeri bus 
Ik^'Ii Khtt.1, in in one of our vtri*-^, the Ari.'<toloclibL 
elenkentiti>, an iiif nwiufe*! Kpfid***, elii«dy allieii to 
thi- Virtfina «i>ak(* roor. TbiK plant ij< ted iituxHuiiion 
in M>uit> of ib^- oltl tW-hlH armind Philadetphlik i^jmmm- 
allv iir«*iiti<l Hurtrnin'it (iardf^tm, nnd In M>me plaetui 
tbroo«:b U* Uwtire troiinty. Pa. Here the owrolla eon- 
hif-- nr it l.inu' tul'^ with nuiii^-t^vith bairn ihilntnie 
d I" ir Tbe llower i- ft-rtnl/cd fititreiv tbroUirn 
ttii- TL' M I' . ■»< MUiall t\jt H. '1 br-"e rati ea-ily etiter 
th^ luu^^ tube of Ibe eurulla. Immmi; altnu'ietl by Mw 
tuipleoaanl odor «( Uh? flower .md fiirlb*-r by Sla 
fioeilllir avddMl'grrtfii enlnr. Tbe fb> v coiutn;; Ittto 
tba coranOi have iMJ dlflU'ulty mi all lu icrtlini; down 
tlip tabi; but thf^y t'.anno< gtrt out nntfl nrter tbe 
iiollipn ba» been nhed. The antbefa an* lorjitrd in the 
|( I wor portion of the flowar; and tbe fly will wantlvr 
anKiiiil iti tbe bnM< of the eticolla tab« iMitll after the 
iioll*-n boa tieeu cuiHOUHly ilied, « ben the bafrawh^h 
jiavn iM>ld tbe priMiaer hw>oiM« liup unil abnvel up 
on tliaaida of tha tuba, wban tba flv la rvleaaed aod 
taauiadlotaly vWta anolbir flowor- Id tbia paHieular 
OMO tha pWU la In »T«rapklva rondltiaa baton ihr 
polleB Ibalwdi Bottooi It I* Impoaribia tor tba flower 
TO bo IbiiillM by Ha mw Mi1leD» «» tba atlgiiiotio aur^ 
Cmo tooollMly dfM wp Tb o tow itu* pollen-oboddlntf 
atoMitovaoahMI. no fl^i, oiler tvcrWJmt lU lood of 
pnOon hiia» tfaia nawfy viiilted flowvr, rLiita Mill on- 
otbar whleb In not >o rally adranrad ami with a pnr^ 
tiiin of Ita enmlU erretail and acting m* a aort nf a 
banner to uttract tba fly, and It thtie de;.niilta Ita load 
of |H>|lan tm thafkiifrma «hl<*b l*t waltlitir ready to m- 
ce4veti, and <• then hald iirl'^MH-rtutnln nntO oltar It 
ba<* reoi'lved itiill another louid of pollen. 

Uuiiy llowen*, an iMWluntily atnit'd, etiow lueebaiikal 
aminareui-e'dii (i>r tli« ftlieddioa uf tbi-ir |)ulH*n ; atid 
thi» b iwrlienhirly true of the or^ler Kritsieww. One 
of the luti-l nolieinhle aixl itilrrrwtiiiR of tli«e tiie- 
vlitiuieiil arraiiL'eine<itn in nt-n in thn fltiwer of tmr 
eoiaiiHHi LanrrI ; and ir iiiav bf •'t.-itcd here tliAt iti 
all I till- Mi--i buioi'a; arr iiivfi-m. iit i> ^r^-ii in tbr 

Ttaiie'ii!* till- n-r.-rititiii nf tbr antloTv. a-* a rule, m 
pockate id tlw curulia, the) bt'tUK dt»placvil ny 



»hirbtt'rt pn-MUre. 1 1. 1 It- .ik'-e t.f 111.' liuirfl 111.- |:*>;( 
»»huw» the piH'iiliar piickel hke arruEi>:euieu5s Uvr (h. 
fii-it-tdnir uf tiie klaiueiitt uniund the o<»ro|]ii. lli.->.< 
livl-- p<<Tkr-i9t III th«- ttidi'v of thi- eur4>na r4'lii:ri tli.> 
,uti liefM vi rv flnnly, ttie liUiEieTnU t>r?rijr t^-nt at a n 
fidiTible ti'lixM'U. An ii.mh': vi*itiij^; tin |1| 
prt'>.>-libu down on •.i.rlio'.- 11.11:1. liar, ly r. I.mm* th,. 
-tntn.d*, a> li. ri'ii- th* rt- t>eiijj; eoiiKMlcr 

-ll.:.' i- ti-inii oti r|i.' I Lioii- iith, III.' .tfauieii^ arr* 4(uit<|(tv 

l!;r.r.Mi rnr..'inl. Iliiih .jK-,lir;: (|ir..ilirh tbf »Iid at ttl'f 
aifdi^ r-- Ibr polli n -mi ib. limt-r nirfjirt- of tti»* {nivci. 
Ant>thi*r |K-euliaTity .if all tt 1 pUnl'* In Itiiv nahf 
nb'tvi- rrfrrn.-\i tu ismi^Ik- iiii'IIm.i of the i-|w-nitnf Pf 
the auth4'r-. It U invarlabiy at the fiiU— tv.o opn. 
iii|r»< : and tlie |t«>lleh L'^uin* an- he'.d to^retbrr in kc^ 
b.-a'ilike ptriiiirw. It ejm Ik- readily w-rn frotll thi* 
that an in4«-ci. vi*.ititit: mieb a llfiwcr oiul rareiviiig' |t» 
UmoI of indb'O it flit* ariHiiKl ov>>r the bead of bliw- 
wm", Will rouie III e«intiwt «ith a flower mntimd- 
vanev^i! than ttie Mtber^ wlwre the pt*tll It* ht ar 
lire ouiMlition , and ii« tllb in alttay- itiurv iir J 
glutinnwiat tin- tip, it leavett Ijebiml It » eertam pOT- 
tion of the«e |Killan lirada whinb are imi«|»< nd^d frau 
itit u-ir« aiul tha luwar aorfaea of llu* boci>. A iiiftiUr 
armniee4uoi»i to tbia wo eaa In ona of i he Kuudl tpHw* 
uf HuvklelierTy. and thie l« entirely' fmilised by a 
rniall epeeiea ur bee. The flowera in tbia partkofarl^ 
etoucr an dmopiafc : aiMl the llitle U« vMtUt ei«- 
inittotlia flower will thruitt It^ head Into tbe aino 
ooffolla wlktn it Inuiadlately n-ceive* » ».b.iver«f pdilo 
iu ita (mw: ntbar rvide trwiUuftit. ut* It would e«a, 
from n li a w e r wblcb ia abeoluiely dapriiding onttb 
*flMll boa lor Ita ferrllbMttoD. Tfabk lioanavcr. I» 
nMf In tM> way dbtaatalnl to tin HtUo arorkar; m It 
wlH perdtit in visltloff llowar oftar flowor, and in »uiy 
eoBM. of ••our>H*. aooeaodo In ftrtlHslDfl emue or ib<* 
moae fully deveiupod iowoio wMi tbofbowemof poUtw 
wlileb it hae eaaoeaid«i|]r lOOBlwd vpon Ita bead. 

Anotlier aijaptotinn in an alWad opotlto It tound b 
nor commoa KhodDdendton nutmnm. 0» oefl 4P l» 
the rarlnue upef lea of Acalea Whleb on OMire or Im» 
coiDiuon fn oiir wood* throagb tha tprlnr and nm- 
uter. Ill theee. the »tamen« hava hmff Slamroti aod 
curveupward; tlwInwH't rinittnirnflowaripattneM. 
In tbe eaw of the rh^Hlodeitdrun, by tba epottiny tl 
tbe tbmat ot the corolla, abd In qoaat of tbe iiwtar 
whieb in arcreled at Ibe haae. preHhee down ou totbvr 
pn^tnidinic »tnmenR. This BiKgbt pret«urv b eoaOl^ 
torid>-a»<« tlie iKtlU'n, wliicli if llirowii upaard oa In 
til*' Kis^er Mir^aL-4' of tbe insect ; nnd, as in (be cue tf 
tb*' laiifi-K it will flyaway with Umg tdrtnir^ of poit'O 
irralhH banhrlnif t'l Itu l<Tff»t nnd U>wer iiurfAee nl tti- 
'«»!>. Tbf"'- flowt'p* iiM' fi rlih/.ed aliiirwt eiitirflv li^ 
til** ' lilllr dH> Ilyin>: biimieintf bird mntli*. f^^^- 
lui'iln will l«- mrn to Iliuier vi-ry lUditIv ii> fr mt f 
(be llovtcrnnd. ill k'> ttb'i; III to iret tlie inx-t/.r. jiro. 
ayaiiiMl (be r-laliirliH .-^i til^'t^e dt-M-rilie*! nUii th*-ir 
bvi.l - r i*dlrn. The pi«ril doe^ tiol devrln|> tifiiil t 
r|i. r Mill n> bu^-e ib<-ir pollen, wlit-n It )• aN< 

I r. ir 1 iiiii ' 1 in tlu- •aiui- (r*-nrral [K>«ilioii nt* tbe "Iniaeiif : 
ao.l I II' II. wet vi*riiiir tbr Boux-r with its Inwd 'if 

It'll ^r;»lll> 1- vi.v, t- Jr.. V(r fOllir bcblJld cn llU'lfluli:. 

I tiiH .-titrnoti 11- hni f 'I. *■ 

dti.'id )bf I.I' h! ( itfiT^tntjf ifronp*. of plniil^ whi li 
«e Dnd •■■iMHMully a«lrtptet| for Ihm i-t ;prtliijuit; c > 
that -Ld rbe <lrrbi<l- In tbei»e I'iid imnnn-utA.- 

riinc*""'"!": biit in uii.»t of our -lat i w ►.[«'«-|t n: uin 
raU'. ?!i. \ ar. pr-'vidcd ^illi wliai .ir> -.mium .v» i-iI 



rjtt' lliriiiit 
UTIllIlf Tfi*'*»' p 



id-- .-r 



ln.im, tvsn nr_' ,1 •. one on ei(t 
the (■.►riilLi. S..('ariiiw tbe »tiiiiH'ii 

liiun* bavi- nt tb'*ir t-ii^' ."ina.I. (.'In l i!i 1 1;- '-l-'i i- n-- -ii:'i 
ILf (hi' orKaiik^ rheia>rl\-.-' n-ir b.ir],c im mii-i I fofkif.- 
at eh' iniiiitb of tin- i .irnlU tnln , «:e.t Iher^- uiutn-fi- 
r ii-hi i.-- pi .iniiliiJt- un iujieet viidtant. nn-bjiMy .1 
•-iii.dl 111 ih IM t'^'t' "^h'lfcT lt*i he;id Hie! (ip.-Im'mJ 
.11., lull. I.. r**i-.-Ut^ tb«) iieiliir, im-M 
-I tfi.i-.' r'.*n Mirfac^'*. and, in »ithilr:tv 



11.1m Di. 

(l-btl* UL'A 

ulu- 1fi- ll. 
pi>.:'k. I - ill ■ 
with tl cm 
ofieiit line-' 1 
Ttie v.fii£'. 
at It^iijtf, i» t 
rollj* tube ; 
(if bniH-v. att 



it Willi !rr.^- tbe |i*_il|ini.v fn-m i*' 
ll in r.'l (?to-d .Hiid » II fly h*ii' 

■II.-: Mjlills tu Ml- hi n r J-.i: 

■iirhi I' ;ii imwit of our H->i^'*-ni;ir 1 
r ur- iliid llir Uppi-r poninii 'if III'- ■ 
I rl,.- iiiMTiv vi-iiinsr a fl i^ir "i 'ii'" 
p<.illiMii ir-iii 



- - liU\ llijf ( . . - „ , 

fitb.r How.-r, lire nm' to pn tb*'»e (k-lliiiiii' rtttfli' 
to th" Ii^jkI a^-ain*! rbli i*tii(liuif Ir liiirfui***. ttni' Tii'' 
ferrina n i-i-ilnio '[<*\f^U'n ^.f iIm' pnlleli to i( III"! " 
ffrtili/iiik' tl"- .V..M- , .-o d. m I-'m v iiLu tlte fl.>«-'r ni'."" 
ir il i nt ulr.'ji (y li.id .:iii in-. .-I ve-itaiil. t 
carry a«ia> a fn-^li [tiir of pot!ii*i«; (o. In iii'i.. fi'tiiiH' 
ateitb- r lloner i>f viine a Uaecijl plant, ll- "'I' 
moll nri-hi* »pe*'lahili)i— tbe Showy i)n-liMi-' r^' ' ' 
our e'.niiMon ^pei ii-» i dooming in the uiiddie of HJ;. 
tbrtiiii^h riidi ni4idlAijd«>, WO find * eboilaf nOMliN^ 
nieiit to tbar 4'Ti*-tiMt- in tba Bofaamrlo. wfaidi «• 
alrvaiily bt-»'ii d* •^-ril'ed. , 

TlleVxti mill affentaare not only aeiir*- in III'* n 
duoliiu of -<i-d. but alM> In their di-lriii.iii.<ii 1 
now nder bri»dly fo arninretiieritK libleli b^*"- 
tli^trttiiititvii of m'kI by tin* a^eney 4<f lb'' wi:iil. ' ^' 
itiMti t-xatni>b'» of tbei** may tn? w.-ri in i iir JUpe? '< 
ttf «bl' b art- pros idini witli winKetl •et dt- : iti ttir- '-' tii 
mon .Vilanthu.H ; in tbe .\»h ; and In luan* i-fle r 'l^'"^' 
iiftrei-K: in tiie M ilk wei da and nearly all of (b*- I'b:: ' 
of tlw <>>mpooltia. the eec<l» of wbifh nfr fum-'" 
with attai;bii»ente wbleb enable Ihem to rmi ' 
hww abuot by the ajteney of the wln*!- 

Aniuala are rety larirety rehiamfclbli', alei 
lt«n»portai imi of Bred?. ; and uianv M^-tU batc*)*^ 
adaptation for tbia purpoan, iH-in*.' luml^bt'' -i" 
boobw borba^ oic, by which ihay alll adhm 
pnMta« obieot to tbot way loMirioir ^^J^^T ' 
(bin ftott ptaoo to idoco. Kiompl^ nf thi^ ^ ^ 
>«effi In tha Bponlidt Medina Btiiffa''* li'*'*- 4Mir'.»uaMii 
Tick taetoila mod many otbof oiMPnn rl*"'' 

Tba plont« tlMaiiPdvaa ba«e nnhy '""<'''="r'^ .oi 
ranfleinenta. nbo, for tha diatributlnn ^^-i' 
tbtff in %een »ti tha nese of our wamoi- W M """^ 
the Herb Rnhert fa iiporle« nmimon in T^, 
and noHlieni wondeK AiHdber plmd t» 
thli»Mii»eirMnp— the little WotMUom-l- .^In 



In dr 



IMYultar meehnnleal arrnnceuMnt fnr "Tl-.-aj 
lion fif tli eewl : aiwl. strntiKely emHurfu * 
theTuui'b-tne iMtt,««irouitiHm abHiff oiir»tPf«aj^ 

a itiei'haiiical iirr.*iiL'eti:ent eiin )n tlw rrcfO '*^_^ 
tbe dink llim.' of tb-c.»^'.l iiiMTt'bf ■HgOtrttP'"^ 

irr ICUeh. ^, ai^M^^ 

A^ttiu, QiAuy pUudf liuve ad^ptolMl Wf 
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scnamno ahsbican supplbkeni; ira mi. 



1M01 



iMaiMl many Qtb«r rrute-bMniiK uw bimI nbruhK c»f 
mm MMMvtrr: «ihI « v«r3r ptettf exaui|>li> i« thikt t>( 
" of MotfUnMa. wImti- thr brilli*iit 



%mi tliry will he iv«.li|y seru ami ♦•nn bt» mn»I)' 
rxrhw] by ft mJ(li*u' t'inl. ibiu iiiMiriim thr .Ii-triLM 
tiun ot tUv |»lurii ovt-r uidi? un*aK. 

Wfttt^r ib «1m> Mil Itijpi^rlHut utfrn! Ii> tlif truriNv<hri;i 
tttiQ vf BTtHlH, IM»[ uulv b> 11h> uut. r ir-i If, u-^ iti (lie 
caie uf uur riwr >>sl<Mn9i. Ixit u'.mi ilmMiirli ttit- ii;.>v-rii y 
uf the hiny, whiL'ti. lo thi'ir iiJicr^riMtib. fMltitu !li<^> 
iMlurui of Ditrht. TtiiH U Vi'f>> t,iv\\ -I nun 

aloDtc thv .Su*quctiunii« ttinr. wbcrr umri' . "{ 
ourth4Ti» tnh\ «*>iittii:Tn |>laiit>< urv hi(fruiiiiK><''l ti t 
fii>rih*'rM pbiiiTo hnvtii^ lM'»-ri (mii-'|M>rlrti Ou n* ibrM-.u'li 
Cli* a»c<'nry of Ibt* Hprmi; urul «uiimi*-T fr<*!»hrij( uihI tin 
«>ulb»*rii !<(j«*flt-* bv f lir jurcnt-y nf the itinl*- triivf .ini; 
tiorfhwiirJ ill 'lii-ir ••(■ri^ii; iuit;rnli(itir>. llvry »*»• 

OIK! of th(- .-■■Ut'U-ni WfM'.-i.-^ m[ inuUfMk||;i MlU'HltliH 

uiiibrrliii uhii li ti.j.H um ti.nt-rtxlly b»*«'ii S?ilnMbitH*d 

Chr./Ui^'b Illr .l;.-.lifV uf Tit.' LIlI- iti Him- III i;.'r.-.l 1 1 -Ii . 

ani] it-s Mii*.t in.rT.i.Tii 111. Ill I- III r;i,in'-i3 ik'.^iji.' tlu^ r;vi-r 

iK>IEf»' Ifil Hillt> I'tli.iV rniiiiulM l, wl.t-r*- tltl* ffUlil t)» 
libiifKbilit in I)i>' rniM"^ iiN rii; tin- rivi*r »ln'Pr. it* 
*hlr*« trunk wu-i Inr^-.- |.-l^t*^ ^'ivin^ i|uitt< n tr<iiili>3«l 
ii-i (u t I f >«'->. I- T Mc niitiii n small iHljttjilt* 
una ihrMii-li (hi- I.. r |»..rTii-ii i-f ih- S i- 
I 'i-.n.;. I liiicr [i rill r (■ ! i.'i r ii. pltc.'- rur rh.' .t..!ir- 
i:irMit ainl dl.*lnliul i.ii I'l •-■.-.I- i.r i.l.it i.r.Mi;:(if (fuui 
ahoV4f ».v 'fn- frr^l.- t*.; i.Ti ! :ir >b ' - 1 . rrv. af the 
|M>rrinrt w d. r.- ib<' ii:» - 1 \ . - ' .f 1 1.> r.-tr,i if i k-o ■ 1 1: river 
tkim^ on tt* .-.It^-. / .I,' iii;,ii-» iM.Trh' rit filjint*. not- 
ably ««iini^ 111 : li-' I I Miir 1 it I -(m . i.- . ( pine unil liiun-U, 
rhoiliHlciKln-Hi-. ^'r>. a II in .-nn- 1 u-nk)>li- iibuii>liitii-k> 
sittii luiun'ttiK A', t'iirtr-ijlur |Miint itn^ ru'i>^r In 

(Mit H fi^^ h imlr'.t vimlo ill -Kiihh ; nhili- M»iiit- 1irT«<«-n 
uiiltti n^:\<-, ii ' <.''>|iiuitiiit. Hur nvt-r ^tn-ii-h*'-* mir ion 
tiiilc r-r uior*' lr*nii fch^irc to «liMrf l "liil 'hit* parMnilur 
I>- ' in t i>i yi>rtr- y i.ni'- i<t thf {<lAjt-« m bcn' ih*- nvcr triTirt'H 
iTi It- *prifii- irp frvx'bi't*'. Tlk»' •>(nr*li riutiilv wbirh jire 
^i!-. ;ktMini]t«fit ab>i,^ thr- rivwr linri.ini- nrt* 4KS'utiitHl 
' fi i>l«i)<A iMiib nti-f liwt I . ;i ti 1 tuiui hiTii ill thfir (jri*:tn, 
I- w> II T|.ot4(i wlin li lit I..II:.' iiiiiiinttly in l!;i« nvinn ; 
iit'l tiie><>^ txrf i)iul<<u)>tf^tly lutrTMluueJijiUw waynikbuve 
rfVrnMj to. I'libtr by r bt^ atcfwy Of IliP bMi or bjr tta« 
fr^ub'-tv in the *pniifc iiud Hnuuivr, wbfD th>JF tuooiM 



KAKTH WuKMS. 

By M r H..1.MK-4. 

BABTBwoiiMs. nur littk- friMMliof Ui» garden* AtfML 
•ad OMMbdow liinil. [Oiiv jL fur i»Oit lni|MltaBt ptM 
tUm Mrtb'* butcir> umu k» uoald rappora. W« know 
tfaMIl M timid iiiUs erf«tttr«»; aikpr>-|Hi>^i'H!.inir in ar»- 
pMmOMi, tlitt ItfV In barrowx m rli>^ ^'r^ntKl whu-h 
ih«T nuwlf ovot la the •J^ivtifn**. v.'i thi- w<>rk 

wbiph tiMV MOOUplMl laMUIkftMbHi-. wtiiU- fbvir lif<% 
lialMlM. aJM ■tnietONI Are AUetl with ^Tfut inten^t. 

KATthworitift OOQltot of fraw uut- hiimlr.sl to two han- 
dred eytindrini rin0ior«mpiiri]t», th(^dor!»nl iiarf«e«of 
whidi i» t»r a browoiill tvd mlur. ulifrhtly iridMl«tlll^ 
wbll* th»rmcral mawimmin liielitrrin enluraml luor* 
TbiHH* Mgnmitji mrm fnrnl*h«d with brlMlfl* 

Jao rallKl locvHuntor *ninM. which ar« ar- 

mnged u Imt loofrttudiMi row» ami^ xht veuinU mbi^ 



Che 1 

r^i liiiiHaa Mm AmMll MMiti , 

tfiM McUa. btti tiMf Mft bt Midhf ten hgrmbUim tb» 
toCMV aloar the Mf «r th» «ttHB b«B tlM pMterior 
to tb» ADtmv Md. f ba flmt mwimiiI i» not a cmtu- 
f>lec« rliiff, bat fornu a nrajvetlnff Iom or Up. Thn *ttc- 
oeedloic rinoi ar* eoinplcta and alika an as th« ninth 
M^iduent. Ttw T«ntral portbHM of tiM ninth. t«fitli. 
aiiil fl(fV«Dlh »ef:fDPnis ar€> tblekeiM>d to fcirui wbU« 
srlaudular proitiliK'rifWi 8<ffriti^iit4 twiriity-iiitic to 
thirt^r six form t)i« «rlrd3H. aud frtnu tlie tliirty-tiixtb 
thvy drereaM lii wkltb to Ibe |Kwteriur vxtnruiily ol 
ihn body. 

Tb« body riivily. fxrept iu tbe poatrrior WKCUtMitii, 
rsontJiiiiM n' tiiilky' fluid <-oi»i«tiiig of roa^ilabkt nlbn- 
uiiiKHi* ]>Uu>iiui w)iiv<b cuntninii a nainbiT of tnut*par- 
^lii jcrniiiilwr roriunclfj*, »U<t » ^n^jit nmiiy fofpijjii 
b<-"li4'^. t>n>kfi» %*-tMi\ juirudit jf inf ii^'dfiii. 

ViTX i«j[»»'rrfr:ly •■►■purMi iri>: th- \Hniy irir»» i-,»vnit<» 
u tilt in;; wif b tbt* ii]r**k:<)iii*'iir, ainl HMft'iiiMlin^ t bt^ 
dltr^-'-tivr' Ini'I, ;irr- lliv iiii-iii;:ir ] i^n 1 1 1 t<.«lis ur di»- 

l>hr.'t.!-,MU'. 

TliM ijLtr<--tiVi' truiT i-i II iii.-ar'y -t-iii„'lj; iu\tv <?Tt<>Dil 
hiiz 11 l.iuu' I i:i> uic.li.in liiir- 1 .f I 111- h. i-.l;, (roiu lb*- untt-rior 
:.. iliH [j.j-r.-rio- iiiil T.ii-> 1.^ ii.tistmtf'tl in Kijf 1, 
whi-jli ^-ii-^iWf .t<« (JuOiis stirhirf, HJuU* Fnf. • n'pn'>«*nT* 
tlie <il):^-tivt« rrAi*^t nlouf, »bt>wiik^ rbi> vt>iitr4tl tiiirrurt*, i 
Fir»l yvt? bnvc tb»' pbttrym i Kl«. *J ti). u t>ruiMl titiixiMi- 
liir or'^'iin e«lfM<li|)i; from tli" ff^nnul In tin hi-vnntb 
>»>i.-iit<-i:i rr<.iii :iitr I'li.irynx nuimtinjr iim-riiUr nU?r^ 
*<vtt'Nil iiiifA.!-'!. hill. lii, IX it tu the ititr;:utin*iil. At 
n ' H - ti t t Li- f Inr-i iiviui-'iat an? tb« ^iipnif. iplmicful jjaii- 
iiv.i [ir.ir -M-ijtt'il b(Mli<*« on Iht? ti<>n»al HUrlAcr of 
ihf iiti-iriux 1 ai. Tht' e?*opluu.'ii» i» u thin 

lAaiU'tl I'll"' fri.m ;»(kviu th*; fii-htb E-^ tho »ml<^ijEh 



■CWIIIWM;'- l^'-L' t'i A" III' 
lueiltB nr*- v.:iHi- il.ir |hh|i-!ii— 

*liv;«T«ii-Mi, U in il.i..iit;";it. v% 
wbicU "fnij-- t'iit iiii\ i:iii" i 
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. u I ■: ■■ y. lu -li 

HI lit*- pTOi-'e?** of 
M-L; fr Hu ibr' f<KMJ 

'■lutiiiii. At atH>iil 
I' .k iuiikriiIat orc:ui 
:ti«i i;lfxiir.l. it llrm- 



wiill*^! c> hjuitii'-jil i_*UHiiilifr I Kik* - '"■ t'ollnwhiir tlip« 
^z/.ar«l t* tbf liit**^tini«, wliM'b (iamich 1o llic (wi^ii^rior 
c'liiJ of lb*- body ^FilC. 3 f\. The walls *if ibii« "ririiti nrr- 
v*'ry much foUUnl or -tuc^rulatAd, <t»pi?«*iiilly iu (bf aiitt" 
ru>r (Kirtiou. ii-t dorsum •iirfjirn In eov«r«Nl bv a layor of 
lirowninb k''*-'*mi kUihIh railed hf^piitlA KlnmiM, thetM> arv 
Very ilrlic.itit Hiui HitHlly rii|iEiir(>tl Tliey «Uo ftiirr«Miri>1 
tb** <lork«1 btoiHliVHHfl M fur forwjiril an tb» ««3plktti;MM. 

'VUv OofMal blo<_MlVif»o^*| t-xtritilN ntotifT diifw-iiv*? 
tnusK In Ooutact with Its wn:U. hut atadiHtbii't ' 



Di lli|lOtC«riur ctid to tite iinlerior (•nd of 1h«- (•9oi»ba- 
_ t tPkS' ^/'^ whrre it <ltTi<lt->« into i>t»aJl«r Vfuvelo whieh 
faruify n\iou th« pharynx. It bUu pven T'\»r U* ttuiall 
hir«'rAl V4>Mi(»lH wbicth supply tli« luasralar partiticHW, 
lui«icuitteiit. and dlgentivv oricnns. Iu inain inink 
dilntM and w^tmOM^UMt^^i^ hot jo port of It It 



Tb«' lii-rvonii syt-trin i;* vi-ry wt-t! *b'Vp|o|i«Ml. Tb** 
I'l-ri'hrjil tfuiik'l^H lit*' *iT uiit><tl oii th*- t|i»r«ail mirfiicif of 
tht' pb;ir\iix • Kl^,' .i a I I'roiii .'in h Itnif of ttt*^ T*-r«> 
t'Miiti II irftTVt' ni»y lit* lr«»-^'l rorwnril whii'ti <liM-lf»i 
Itiio HtufilU-r i(f~rvr- tliitl lo the atitt'^'ior ttf'tnifriit. 

<f'iir. U^', I'ViMU th«' outt-r iw^riion fvM» c».iimii|H'>iir»'»< 
•* ■ I ptt.-^* oiitwiird iiinl iitiwowjinl unotitil thr 
plmryiji, foruiiiiir tht- rMtpbat*"'*' o->liiir timt riiiiliti;: 
Hith tilt* vcntriil litTvi' <'hA!ti. I'r-Jiu flii?< r>>l!nr ("Mr or 
livr- n»*r\ <•> -Mipply ih»' phAry?i\. .lI ■ • ' .i 1 1 1. n t < jf nrrvL* 
ni't-r* brancli oIT lo thi* s m: ti r li.nr-.li M*;;ii.eiit 

I I'ii;- :i d Hinl ri Till- vi-ut r.v. i.vsw lI_iiii, '.|^l3J^t^o^ 
• *..!n;l.>-.iii.»- . -r.l. Mil.- In -i.l-' M. .-. Kl.u'; ll-.iii til.- 
[..ii:-|i l.,,>.- '.'l-i^i-u: . ALu^r • I us ■ .n ,ilfai-:t 

'.^■^•lll.•llI ur- u^^ri^-l H KMi- f-i. (ir^-.M|i.M.iK Kik' hi t'lwit 

t(;Oi,.-| ji |. II. ■.■-). I r ; ( . I If r I .: [ ■ 1 a ; - i r i 4 i nr-r Vr-" oJ icuillt«'*i 
-1^1 wi C liii' iLi.i-r|.-- ,,u L \i-i''-f,i i.-f "-ach f**u''u**'*^- 
il L' ■■■/ii, III till' i'oii'iujsaiir'. .ui [■-! n ii" ^:>lhr iratiifhu 
!in-" p.»irof iwTKfy wbieh \" iIj-- f ii' iti- ir f.n--- 

I l.c iiiiiwuliir partLtloii^ 

Tilt unttTifi-r )Hirtloii of rht* hi.ily i« v rv -.-t.-il w 
Tor- in-'-Mi irr^. f II'.' it lit trior portion I!* 1.- i, r;i>- ■< ■ 
liu'l r til ly I'f r- i.r.-ntrutr-il the po^i.-ru-r imiIiumI 
fiC'.'ij'i-Mi iihv r-iTi*)'C, iliAi iM. iho wunuH will not retreat 
ihTo t li. r hurn'WH ut »-bow- imy »ifm«of ninnthw^ but 
con^rmnit. i iv ray* of Jiirlit •m (ho ontartOT pOltlon, 
Atul 11 rtipiil rt'tivat lo th** r»-»i||T. 

Worni* HTf ttt'-itirtir*' of but can ib^liiifrni^li 'm*- 

twi>*>it tlarkn^-f> atnl liijlit ; iii fart. ihi*v arc very •wMUHi. 
ttvt- t<» lliibt. SuJiltrijly brincio*: to br-ar on tlifiii I lit* 
liL'ht of a hiiilfrn caused IIk-iii in rupi«iiy retrriit luto 
thr'ir iMirroMTM. Miikitif; tlnr liL'ht t<i (■ratln.'iliy tthiiu* on 
tliria rAitscxI iinfai>>itMtii>«, xotUftlittt*^ r^'trtut, tlKMiKh not 
^etifTallv. Tb« liffhi of a candle in nimt CAM«can««Nl 
a rrln iit. bnl MMneibii**. only pH><l«c*'d rt*f»Kl««iina«K, in 
which i'.\>f ih. wonu'* uoiii,|' mt»«> lb« nnlffrtor portion 
ut their hmli. . froti, ti.M irroiuid unil w«vo II centhr to 
ana fro The hhI Umi JiL'hlMit; of H inatch Cft1M»d t&Vin 
lo i^ini'Jily ThIiiv Into rhnir hnrrows. 

\\ oriJi" ar»? more sen^irlve [<► ii;;hl t lifiii to dtff«reiit 
tl^L'feefcof hfat. Tiiey were iiMliffi'rrut to the bent of 
ti red Ilut picHw of in>n wlteu it wa« held quite ii«ar 
their bodivw, llkoiiKh at tiniw wh*n It wan only held 
tii ar HMMiKh to allow a klight daffTM of bwit to be per- 
ceptible tJwr wonid huintdkhtelr wktlidrow into their 

^Z'''^^ A CMdS'btlMfti Mk^MVr'tlN^bSHM 



tbey bemtoe rr«tli-«ii «tul utiMny, itpr>4<nrintc nioTi» fco 

wtieti tb>^ MlliiiaoniH WjU< (o-HF No tloilhl thit< UneAHI- 
nev> Hii* i*JiU>^-il \>\ the lrrtt.«lioa of their i*klii9 pru- 
iliiee.l hy The liinidontA Htiil 1 iiTj«»'nt I le- : howr^er. when 
enl'haije (ea%t'H » i-re pliireil ut tlo* \*t*\m thr> were soon 
• li'^eo^ere-l. u'kI when burir^l in (n'ln <>r?e-eiirnl (i to ri 
iliiurler 'I iin jij'li of vmI, Werr «h-e. .i r .11, il rr 

IlloVfil. lij IrirviniT the leaver, wiicu v.j w«!t 

watrrtNl ttud lij^htly prewed down over Ihvui tiny wvrr 
net ^liMscnrorMl, e¥ld*iilly bemiue 11m caiopoctnewi of 
ttie MHl pioiootod tbo oaoapo of ony oJor front Clw 

h-JlVe*. 

Til.' *eli>-e of t«*te l8 reiii.-^r-^Ahly Well <S- Vf'I. i;*.d. «»• 
niit|ri-< beeni to prefer on*- iifl(;i- nf h I liii-n- tbaii 
auo1b«*r Tbey are fond of i-iibli.iL''' .t'liw--., Iml nei-iii 
to fare iiiurr for lialf deeiiicl Inivf?* t-i-iui for fn'»b 
one*. Bits* of caIjImis^! IcjiNf himI t.'i lr-r\ leavi'st wen' 
plac<-sl III !hf i>:^t* ; thr I'.-U-ry was rirvi iMl4'ri., niu! 
i-'riuls-r i|iiiii.'iiy .:if it ci.iiMiin.-l Hnl' il.-i-JiV4-ii .-.i:.! 
:f.-> , ,-.i|.iMi;r l.'u-. :0,il r» l. | \ W-lvpiit ii, -, iii.- h.-,!' 
i|.r:tWMl lir-' -111.-... i;i.. 

Ill- '"r.-h U,,^.--. r- t.i.i.ri.-.l Mi,-;-nrl 
H'l-' .if i.riinn .Hid .'.-i.-rN ir-iv.-. -a 
IIh- f-Tiij.-r ui ri' ■-.il.-i.. Ilal 

ftii'i ee]i rv .nL>fs Wi-n- i'l.-»i>-i in flu 
OH lu: I • I !»• ■ ■ li 1 ifi. ivn ^ 11 r»r t - ilrn , t . r 
Untoiii'lietl Eor f-o|iie (line, iind tlx 



.■i-t-. \.< \:. winf 
i I -r .*i-i .hr. . 
Ci» .-n f Im-11 i. .iiiO 
lerili 1-' I ''.St 'i 'ilL'r 

itn l'-it> ,ir 
rt':i.iu i.i 1 1^' 
11 t he reirr\ lir- 



I'" 



litlH4'k*^1. I>-Jive«. of the Curtail alul bt-^-t «fre put In 
t<»t;fther and the cnrrtit wiv- pre ferred * 'ftriot mid 
hnlf dt^ayed riibhiiK** i»'id beet lej\Ve* Wrfv pivifii (hem 
and the ciirrot vrA-* niili preferred. Hit« of ruw ui*<nt 
thill were burieil in the (w-Jt* were i^tftii discovered ami 
eiiten, tb»n btt.-* 4*1 /rx*-«h imd putriti meat were put in, 
tlH* p«itrKl iii<*ut n*majnMl untuuebeii, nbile the (re^b 
bit* verit »oon oonMintpd. Hitii of lnr*b itif^t am) fut 
w^n> placed in tb(> pod) ; by one not of wonim tbp t»% 
wn« pre-formt, by the other* (b» frceh Bwol. Worin^ 
*e<cui to bav* a dMildied prefprerkoe for certain foo«U; 
tli^y are fond of oelery mm outon. but fteeiu to «ape for 
ctarrol leave* won tboii nil o1be^^ Tb» f«aTM of 
tlie wiM eberrf obo form n very devirublt* anicle of 
food, ill tfoiue Ctt!M"? preferretl e\ en lo eurn-il iea^pn. 

With rrferener In their luental tpiahtir? tbrrvaanbo 
very little said; they are tiiutd, aud no doubt eolW 
poln whMi hiluiwd; tlsey otrtainly onlugr tbepleoMiro 
of flotioff. two Mon to poi w lonw iomoI Mioft m 
lb«y 4o not ulnd oottlag tai oommi vMi oiota < 
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altncMt fto bum thi^n without produelnir any effecrt. 
Hot candbi icPMUkM dmpp*^ their bodien oaU(«d in- 
»tant retreat. Findlnic a wurtu tnit of ii4 borrow In 
the daytime and conee'itrmlini; 1b<< itun'ii rayn on it 
throUfCti a leiiB at tin\ produced no rlTcvt ; in a few nee- 
ond!4 it btmaiuc milmtt ju»d uneiuy, and nftrr about 
three-ipiurleTM of a uiinut«* had eiap»ed tnr wonu l>r«it 
n Vfry mpid retreat. I'ourln^ hot water on 1b«ia did 
not iu iuo»t ca»e9dtsturb iheni ; when it did, tlu diKCurb 
aiice wan doubtleai enuxeil by ihi* iinnoyMnee of imv 
intf wntrr pournd on tbt ni und not Ity itH lit^at, 

WonuK do not i^wKt-M tlie *'-nt.e of hearniK. u- tliev 
Wfr*i liidiflfereiit iti »hnittiiiu "iii-ri rt^ jmil the *ibri[l 
llote»> of a tin born, In - i ur 1 1 u*. m 1 1> - - c^ire waa taken 
iio( to allow the biviiUi lo ^tr.k-:- ili^-m. they would 
<pilckiy retrea<. 

Tbey nre very weiisitive t4> the vihrationN of »*ih<l ob 
jti.'t.i. The pot." ixiiitainirij,' the worm* w»-ri» jilAet"*! <ni a 
tJihU-. .ilL.i tlie -.all i- w.iv t'lnil-v t.ip|M'i| witb ll fliier i 
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r.'.j lilt-;. 

■^iU-MLf. • 

.HUT ill- 
[i..iir til. 

«lde«i of thf t-iT- ;0-ini,i 
ilrawiil. Ir h.*'- ii.-.- i - 
l>ealt-li worm* win rra**! 0*1! 1 
l»y ft moU'. 1 have k*ealr-ii Ih* 
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ii-nle withdrawal 
i.f vjhr.ttloii9 ^^ 
't ti' '> tran-itiit- 
'ii-"i^ 'ihil'T r!,.- jri;-!-. rhroUu'h the 
iiti'l li e -^jji ju itlelli before R^Hcb- 
iiiifrii[if-' niilkius aer4»!i the fl^wir 
l.i 'li the pots wi-re kept ratisc>ti a 
111- iii;tri--* up fiiiil ibtwii nn tb<t 
-tfiij.'i rljftii, ■-.■iiL-tiiir int.t.-»nl with- 
■1 -111'! In it " i-'ii th" tftouiid 

■z r I t y are pnr^ii>^l 
.1 II (.^m ! 'tiief. but 
tiav*' not found thi^ t<i h*- tbe :m->- , f-i n -lii;cinj,' for 
wiiriim. iinl*'«- the eartli iii di'«tiirti«Mi iM'rieaih tlieiii, 
tiler will not crawl ont of their ii>urrow:<. but down 
into thr-iii. 

Karthworni)> nri^ citreinely M'ri*itiv.- to e«(nt;tet , a 
Umbtpnffof br».iih frotii i>ie' month •-^^ii.-^l an iii>Tjint 
retreat, WHII- irfii1«y f.^nnon' Ilieru eai>»»ed r. tl>'ia III 

iixMl ea«ee. Holdinic the fa^-e near tlieiu and breath- 
iti;,; ill aik ordinary luaiiner «n tlieni «l«0)rB OMd^ 
Ihviii unnuy. ainl wheft (hf» wan kei>t up forany feeagth 
of time eauard them to etiler thnir hnrrMu> 

Tlie »eikiw ni iinirll >«»ein!« to hi- eon'ii t lo f iKemodon 
bidonirintr to nrtirle* UM-d Ijy them f..r l ...d. Tiiey 
were imhlTeredt to the odor of mlo^i e vrheii eotton 
pellet* K«tur;kTe<l with It vert hohl nrar them. They 
«•!« alM> indKrerent to oniinoola aitd turpentin^ 
tbongfa at time's wbon tbo oottoo polhiu ■Miirotod 
. ^ tbilr bodl^fc 
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and in oold weather a nniaber of tlwm will be Hound 
rolWil up together in a ImII at the bottom of tbe bur* 
rowtt. They aho hare tmiiie Idea of comfort, as tbnr 
line their burrow* with oinall Mouen and leavcii; Italiiii 
dune no dootX to oreveht their b«idle» from OOOlllV 
dtnevt eoiitai-'l with tbe damp, oold earth. 

Wornie instinctively pliu; up the luouthii of their 
burrowii with leave?>, rioue*. and loo«o enrtli. Tlie 
cuu-t reavtTi for rto doiiitf in doubtful. [>arwln iclre* 
three, tirst, to prevent ibe enlranrit of wat»T dnriny 
hk-Mvy ran IK ; hat c lien he uii'ii, " |t niay t>e urireil 
lUTHluxt till* that n few wWf ri>nnded fctorif* are ill 
uilaiiled to kwi'p out wau r " Then the** pliipt may 
aid III eoho-nhni; the hiirrouM fiiiiM aioinalM that prev 
uiwm the Worm*. >*o they i_*;^ii tiRWe wifel)' reiiiaitt w-ttb 
their heinU near tbe niooth- of t^-eir hMrr-i»*>, .\ thuit: 
wbicb Ibey are Very ftnid of doin^r. ■ 'r ii iiut\ I., 
theite pint:* are for the ptirfc^e of ehr-.'^ini: Ih'- fri... 
injsreju. of tlie lower h:r:il'iiii -ii air tih> i. 'hi-u-.l hv 
radiation nt ni^iil- 1 »itr\% mi 1:1 . har-ii v a.-.tlI 1 hih 1.*' t. r 
view, lln*t, l>iH'au!*e wi.rKi-- l^rpr iti i-i r-- 11. u iianu nt.^in 
wbrr** iMld air (N'tiLd iiuf . ni. r i h h 1. n | > I ■ t k'jr***! 

theUI up In a vloVein) hill. II. I; ..n.nd Ii.imuh.- miirum 
oft'-t) !i!ie tlie tlpjfuT pull I -I I - i.'i !■ I ii.-i ■>« H r 11 |.'a\-«-M 
-o Ihei- I.H'll.-'- ill U'^ ■.■.:iM| tl.- .■,.,] fivrrll, Ht)| i| 
ln:iV h.- P'_iH-|:|n 1 '. || p .' U-^-l r i i.' pr-^.-e-^ »erV*"» 



);i. 



.r:i.- ili.-iliki' .iMi\li.j.* the 
■11 I hinii ^' 1 1 1> .^iit iimijii,! 



.-1 i-r -ht-l.t Ii r ;^ 
i.p. 1. U.d iI fi.ll. h:il 



a!. I.'U- 

loi.ini ;i- t'f t I fir lii.il run ■ 
nti'l wmt'-r -.i nii'.h-" rlii--i- pi 
tlf-ularly notieir^l. n,>. 'In^int-! I'lc 
reoju-n the IjnrroWH, .'lirf. faii ti 
jonutiiii'*. •«mletmn•^ !• i"- !"!! ti.. 

cenerallv rln»iutf and re^jjnMiinK theiu -e^erat iimiM 
diirini; u neamvii. 

I>nrinn the tlaytime wonni* rArely ev4T leavi- (hrir 
l>iirr4fWit, unh"-* th»-> ati- »Lek or durinc iiie funnni; 
t**';t*«ni, but tl;ey iMine oiit Jit niirlit. in.w«'ver, c**" 
erully rt-inaitiitut with iheir laiU ui»«»'ri»'il ni the nH.uilii.i 
of tlit-lr biirm*-. itii«. which tbey <|uiekly withdraw- 
when in .-iiiy way alnniied. Siviiieliiuee Ihey lewve 
tlietr burrows rntirely. a<t Okay be peen by llw worm 
tracfca IradinR from them ; tiMwe traeks are |nrtieo* 
bvlf notleeable when the yrcmod la luoisl. It will be 



that three tracks alwaye lend from th« bar- 
mwi nnd noror bnok to tbrnii oafkMoontlr H ir Ifk* 
ferrrdthalwbtii oorvniioiiBolMivemlrbnriooo they 
«i« vBobto to find tbetnnqrbMkniinhi md laoit t Ao 
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miiiH It haA b<*iHi tlu>iiiclit werf> dmwnoil in tlH*ir luir- 
mw*^ k>tit tliu iliM^ not MH'iii tiltviiHi*. tu * iiiiiiitM>r of 
W(.irui> lit A |M>t riiiiitiiiiiiite rAtti*'rtJry M*il MHtii 

Willi*" tlM»-i' nhieh wei^ k«*|»t in * |Mifc 4>titiiv|y 
HUbhM'n^Ml hi H-iiivr livHil TtM<>-«< ItkirtiT wuriiiD ilir«*Mr 
tip u KTv^X iiiaiiy <-ji)*titi|fM. tiluknci'<>r thWr biirrowti with 
(h«*M* candiiim aliiUf. iu> tiu ltvtv*'» w»Tt* uivfti thflu 
which they couUl u-<i* fur that piir|K»M*; <'ert«iiily thme 
hiirrows iit nil tiiuf*j L'uulaianl wiii«-r. 80 lh« tlmwii 
iiiiT thM.>fy doc* not mh-Mu corrrcl , it i» ntore lik<'ly, lu 
IhkTwin hAH iiUtrK4*»ti*<l, lh«i wuriiu wttru lUrfluily »irk, 
mimI ttiKMllittc thi* ieroiiti«l iiiily hjuttonf^l ihi'ir U<*nth. 
tUif thhiK wn^ iioliriHl in rn^.kril 10 thi* wiirum k*<|>( iii 
(he wjit«r. tilt* J»rk ttorxnl hurfAi*** tHH-junt* vi^y Kictkr 
In vulor juid miilf tmn»|Biir)^ut Wh**" thi^JM* Wuriih* 
wtfrc* rrnio%'iNl ami pliuvil in n put «t<*tilMliiltttf )i|ju-k 
luoiilj. tht-y evrudiullv becaiiw 4|Ult« linrk in ouU^r 
aaU l(i»t Ihr 1rjuu[iurcricy (r*iti<^ whitr in tht^ «ttt*rr. 

Wurm« have I wo way« uf excAvatiiJU thtir hurruw*. 
br Nwulluwuit; tho eiiiih un<l by |Hi»hini; it awuy on 
af) *iiK-« by iui'Aim of llu* pimrynx. Thr lAti<>r Jk thi> 
UKUitl wity fiiipltiyK) ljy tlifiii for thi» [Hir|Hi»*»L tUt*y 
rvti*li thM thiit Jintwrlnr Villi nf tlip ImmIv nito n liiil'** 
riolf or erevicH in th^ icf*"itt<l: ihjN Ilk** « wt^^iir**: 
thtMi piioh forwiirti (hi* ijlmrynx. which fi|i>Aiiil» aiiil 
piivlM*!) Ihf rurlh awuv on all «t<lt^; In Ihlx way 11 worm 
i»laLfil on lotwe niouhl will bury ii^lf in Ivnti (Imu five 
luiiiult*!!. When tlu* iiiunlil ii* oi>iu|k%i-(, thif exmriitini; 
i» (i<HL4* hIowIv. nti*.) w|h*ii Vrr^' voiiipiM't th«* hurn»w« 
arv IUU4I1* by iuenii.1 ut mwuiIowiii;;, oiiij thvu thit {tttinf** 
iitr4>lvt*s. not luiiiutM. but hoiirv 

Worm burr(»wd aw qnilv di^fp. rxt^ndintf «lown 
aovi^iil fi*i^< bi'lnw thi* Durfni'c; thi*y fF«tnpnUly niii |M>r- 
piifuliriiliirty. though MiiiM'iiiiie* ar»- hliichtly ohjH)ii««, 
«ni)lntf 111 A" •^iiUrtciil rhanilivr which Iti euiii4'ttiiie<i 
lhjt«1 with wItlH'rfil UtiiV4>H Htid ofbMi ci>utatni« tiny 
8|oiH4< anil (tUhl MM^U Thv 8Hle*« uf tlk< biirruWH lira 
IhKHl Willi a hiver <»f fli*e viirlh fjccte*.! by the- wunun 
whiirli has tttwuiiw hunl. fonuinsr a oruient, thus luak- 
inir Ihe U-11II5 (piitt' Hrm. A :;r«*ut (|uaiility of nvth im 
nwtillMueil by M<»nu<t.it TotkI: iId'V ttx(r.ti-*i fri»iu it any 
uulritioii^ luutlrr it may contain, and aftvr the Unnl 
tuntttfr U extruPteil c-jwrt the rartli. fonuim; thi* w«ll 
kiiuwn wurti) njiitiu^. A threat many ciutinifn ara 
furm«M] whru wnriiis t]c>r(w» thi^ hurruwA. lu thi* further 
down thry gtt the luunt oun>|Ku*t tho MUtli iM't-nnwus 
ami till* ifxr«,vtutng ruuxt tkiMij Ixt dimi» by nii-aii* of 
■wa]l<»win|[. 

In fjfiMmif ih«t** rjiMiliitTH worciMi iwrform chrlr irrettt 
work in th« foriiuitluii (»f our well known Vft;(Mab|e> 
iiiouhl. They bav«i playeil a pruiiiiiieiit imrc lu 
burial uf ohJ Ijtiililinini, nml have be^u lli« iu<>Hnii of 
preM>rvtni; tjuiny am'ient dbjrfti. nufh an slune iiuple 
uwntK. anruwlifai.lt. etc. Tln« wubjtH't is fully (letuilml 
by l>arwiii in liu " V<*gi*(jible Mould and ICarthwnruUv'* 
Ortainly woniis ea» eovrr ohjot-lii 111 u mnarkably 
■liurt tiiiir: 4if rouHH* my oliMTvalions in thiii muttor 
hav« biN*n rMirirtml to *uiall l^^^)*'ct* biirh>d'by wortlM 
kftpt ill conhiH'iUftit. A »mitll pl^v of wtMHt one lueli 
iH|uani am) a liitio tuor« than an tfl»;hth uf au inch 
thirk Willi btirli>d by twi» rnflier HiuaJI woriuft iu four 
day* A Iwrtfi- ^.N-miiluni ItNif wh- buried hi »ix dayii, 
and after the aeventh more than half ut ih« aIimu was 
«ov«f«<l, Woroi* i^ci thr\>w iheir e.flin7?< quite a dU 
taae»: this of cour>N« depeinlM on iti« ooiidilionof th« 
•oil: if niol8t. the CAflhiirH are e>fied in little »purtA, 
whm ilry tlH* ejertinir ii doiif tiUtwly and with a kpiral 
inov^turiil Two wornf> iu a \Hti c«uUainiD(f au uiu- 
brelhi plant wht«h was kept in a alws b<»wl. thu rdfci* 
of Whifll eiteilded two itiohe^ bi-yoiMl the »id(^ of IbM 
pot. wuuld eject their caxlitik'** with itiii*h fore* an to 
Ihrow Iheru beyond the ed^ of th«* bowi on to |Ih> 
table on which the plaut «1<mkI. T)i4> 4'arth In thi4 c«m 
wan very luoiU and tlieri*f<»re I'^Axily e>«M'te4|, 

The idea that worm* injure pliuitx iktM* noC neetli (u 
uie a rorreet one. il» in «r4'ry eifcM* In ahleli \H*i» w>u- 
taininir Kmwin^: pliuitA were Ceriaitte^l by w<»nus the 
planu wero imt at all injured. Ir was n4>Iiee«.lilc that 
wh4'n the Mill In the iHiti* wa^ kepi rlear from withertid 
hmven the tturface *o*in beraiite covi-re^l with ojulines 
•howinic lhat the worms were kubsiftliiiff un th« nutri- 
M4»uf> iiiHiter ountaiiied in ili« earth, while in the |HitJi 
when* leuV4*H were allowed t4» remain rwy few raMlinff* 
Were ejertetl. the wurau uniiif? the h^aren for fixMl 
Thi* certiitiily W4)uld iiidimte t^iat woruitt tlo ikut giutw 
the ruuU of plaiita. 



ACToMiiHII.KS IN PAKia 

Osf Kafttor Hun4lny lApril -i, ImOOi the Ur«t iniitallinrnt 
of aiitoiuublltf cab* wa» placed at the di»[Nj*al of thw 



abliuft them t'.t travel from AO to HO kiloiuetem |37 to 4U 
uiile»>t without reeharffinif the Ikatlerifw. 

Tlu* tarilT varie* aei^ortlintf t4t the niiiub«rof per«on«. 
F4>r one or two paa»«'iM;er>^. rhe onhnary oab fare t» ap- 
plliNl. vir. I'M or 3 fram,^ or ll>i « ceiii»i |ier hour: 
for ihre* peCM>n», 3 franc? the Journey ; and four per 
M>UH. i litt frnncH <40 2 crtitv). Between I2:»t nml 0 A. M. 
the rate i or 3 fruucu 443 4 or iH 'i cteui»\ the 
louruey ; and 3 30 tu S 70 francs ^48 3 to i2 H cents) [ler 
liuur, uoeorxliop to tike number of luusenfrerm. Farww 
beyond the fort iflratinnii will be 2ftecutimrs (4 ountsj 
abtiru the exti>tin4r mte for orilinary rakM. 

Th# Aventual H4loptu»n of AutoinotMleii for (rvueraJ 
iiMi In Part*, aj* well as thKi«i^hu«it FraiicA, »«<em« to be 
a f<»rivxie <ii>ikclu8lon ; but tii«re l» no doubt that the 
tntmeiMlouii »p4>«>il at wbloli prlTat« iDdlvldoab with 



ouii on« ttiat wonWI irhv*n» th« priiuai-y wtr« of ti 
mil. If unrli an Hp|karati)M were not u«ed. NnmLl!!' 
iikechaiiicat Hyt.t»«ms have bwti dcvited for olKalHi** 
freipieiit and rapid Interrupt ion». and auiuiic Ihi^ 
UMiv beiiienlioiied tremblem. L'nforlunalelv. treinlSSZ 
Kivlii(c frequent interruutiuna do not pnAJoot huJI? 
uhefl. aiHl Uio«e that prouuce rapid ot]p^ ijik fart^ 
them with idjffieient frequency. ' **)cli caM» ib* J!!?! 
U not well uttlixed. since the int4>rruptti>u of tl^l 
rapidity rihluce* th* sec<Midar>' U'UrIou, aiui ttiaji r 
ftliKht f'r4Kpiei.py allows a r^'UtiVely leuirihy iieriud 13 
time to etap** bAtw4*eii tbe succeMlve s^iarka. 

Huch Inc4mveni9nce« have made theui*elvoi iMirtini 
larly felt in ra^lloK^phy through au incn*ai,imV^ 
lime of eipuaure, aud lu radluacupy thruagb fiam^ 
luK luacleu liu&ie«(i upwi the flaonnr^t Krwn^&^ 




flu. I. 



Kiw. 3. 



Fui 1.— Tho WehnWt Kt^ctrolyile Itit^upter. Fio. S.— Th« D'Artonval Arranie«>nMnt for Currmtaaf 
(ireac Frequency Applied lo a Btuall iDductloo CuU 0|i«ra1luic with the Wetioclt lnl«rrupt<>r. 



their motor tricyclns and other experimental aato- 
inobilm 4l(t»li ahout the streets has had a tendency to 
disi'onnMce the ailoptioit of antniuobihts by those wlio 
wtmld oilier wis** luake purehoMis. 

liy daily nWrvaiiou in Tari*. it Is easy to mpo that 
impniveiiieiit^ ar»* i-ons^tanily heme made In dolnjt 
away with the nbj4iH!tloiuibk> odors, excvMilve vibration. 

aihl IiiiIm*. 

The arrion uf the Comiuurnfte (ItMiirale de« Vuiluren 
in ««tHbh^lit(iir th»" »|>eeil uf Us auloiuobiles tn the rily 
at alKMit H klluinelers |5 milee^ an liour will diminish, 
if iHkl aviiitl. the cruthint; uf pmlestriani aud seritfus 
lus'ldf-irit. Tlie eN'tueiil of fear being ehtiiiuated, the 
tntrDdueti4>n of reliable, ami not 1im> romplicate4]. me* 
cliani-«m will certaiuly produce a new era in looomo- 
li(Hi throuirhoiit France. 

I may »tute tltat an impartant and apprpclat^K) mirric 
in the new itutouiobih* calM is tho hrake placed in th» 
interior ut tin* vehtcJp. by which th* pasiH*niC(>r can not 
only clufk tho N|>eMl. biit briikft the ooDveyanc« to a 
stai»i]*>till lnde|)4Hid^ntly of the oomtoctfir. 

In «»rder to have tike trial compl«te and obtain lh« 
coriS9iMkii*> of public opiniou, reK-lfteni tirr pIaoe4l at 
each eab stand for mu'ti observations as individuals 
luay Rev fit lu make. It is the intention of the cum 
tNiny to daily increase the supply uf rehielas, as may 
or JuHlified by the demands of tb« public. 



THK WKHNRLT INTERRUPTF.R FOR 
IM)Dt^vri»»' COILS. 

TliK X raysatftd wirelean tele^.Tajdiy Itare opened up 
a witler 4luniafn fur tl>e apolicatiotia uf the UaaMMt aud 
Ruhiukurft luduvliuu cuil, Lbe uiw of which up lo 



inanufac'turem and radiop^pheni were patting lltrir 
wita lo work to deviii^ some mi*«haijical arrancpiiisiic or 
oth«r tn r»in#>dy such Incnnvenienres, whun Tir. A. 
W«hnelt, a scientist of trharUtttenburg, (ierxuiiay, in 
Inventlnir the electrolytic Interrupter to whu-h' hi» 
iiHUie will henreforwan.! remain RitA<ihe<], tiav^' Iutivjci- 
irator»au Ideally simple aii<l prHctlcxI fip|»aratiu ablrli 
it destined rapidly to fUpptaiil all (.tthem. 

yf^yi. 1 represent* two very simple forms of thto llit«r- 
rU(Her. Intu a K^iutt Vcwiel cunlatnioic aeldulslMl 
water uf a ilensily uf frum I'l to 1*9 dr|n^ cuter 4. 
plate of lead ctmnreted with the ikeipitive pule uf thf 
electric souriw and a glaw tube Blled with uierrury Ui 
the (TXtrrnnty of which is soldered a plBlitiatu vlr* 
that pn>Jects a few milhineters from the bottom- Tbe 
inerrurv is connttct^H) with the fMMltiTe poie of thf 
source hy means 4»f a cop|wr wire ttiat enter* it: u4 
In the circuit ihiif furm«<l Is lnter^io»ed the iiriUHHir 
circuit uf an Indiicrlun oikll ithe treuibler of wliiri 
has previously been preveuteil frum u|>enitliict W*l 
an Interrupter fur upeniug or cluaiug the circuit. 

In another arraiJgriueiJt irepreseuted lu the riyM in 
Fig. I) the plate of Imd is rephu*e<l by a bath ot uitf- 
cury a few mtllnueters in IhirkncM intu which MDl«r> 
an insulated cupper wire bared at tts exiremltitfs in 
4ir(ler to form a cctntact witti the luerrury ami * 
minat. The tul>e may \» Mratght or may ooniain 
one or two ttendit iln order ttiat the plnttuuoi point 
may be directed upwardly) without the operattnn ul 
the interrupter being miHhrtn^t by Mich HrraotrMKat^- 
Th9 Mfiirce with which the ooil la cvni>ect4H] luay be ■ 
battery, n series of accuiuulalom, or a sector with 
continuous or alternating currents. Tlie di/Tereiiw w 
poieutial may vary betwevo dO aud )3U vi>lU(u«r ri- 





KLECTRIC VICTORIA. 



EL.BCTRIC BRorUllAU. 



Parifhin public, say^ ffui^ul (leneral liowdy, of Paris. 
As wMMi M.H they t-ourd rr4}m the 4h'pot at Auttervilliers, 
tliey wi^e eageriv «outrht after, nttil gave iiKwt witis- 
faciory rifsnlts. Thr iiiiiiiher of tlti^M* vehieten is tiaily 
ba.Ong inrn>AS4*tl. itiid the < *oni|ui4rioti tii^iHlrule ties 
Vollur^ exiienCA, iift*>r a ii»ontiri> trial. In be in a jxwi- 
tiun (<• jiid^r*' <»f ihe ciHiveni4<niM> 4»r 4lrHwliHek-< of the 
brvseiil type of rabs, |iiipreik*>iiiiiR of the wof^d cMt*^ id 
the iwi»'iv|»e- lit pr»— eiii in u*»- | inrhiM* herewith. 
Ttooae vehwlt» are prurltlvd with aL-cumulatont mi* 



pnwent years has been llinlted to labonUory experi- 
ments and to the ignition of expkwive miituree In ga« 
luomr-. 

Hilt the fart mUMt Im* admtlted that, in all the ap- 
Iwratiih hitherto 04>tistrticte4l. tite interruoter has been 
the weak (Hjint. It having often prttveil inadei|uate to 
draw frwu the coil the (inwer and the iiiaxiiinim ten- 
sion llwt the appHratUN was capable of giving. It is 
well kiM>wn, in fact, that the object of the int«-rrapc«r 
Htoeuuvcrt Into au iut«rru| * id enrroot ttte contmu- 



perhneots liare not (rone bevond thnt) wlthuiit '^^^ 
terrupter o«aBlug to work. pn>vid4'd that, becwreji 
Hclf-lndiKlimi of the primarv circuit of tl>e c«*i^ " 
letigth and diameter uf the pUtinum wire 



electrtnuotive force of the s^iurm. tliere *^^^*^"k\^ 
tk>iis of which the numerical valuse are «» yrl 
ouir bv lentatives. , ^ nh- 

When the prc>|>orttous are well establihlicd. ^ uj: 
s»r\e. as soon iis the circuit is cloned, a VM»l»c»f»."»» "V: 
around the pUtinum wire, bear a sharp stridcut umw 
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liroetNMliiiK TrtMu llir inti^rruptrr. nml witnrsa an Mtmii* 
daiit disraicairtiuviit i>t g*-'* iii tliv rl^^rtrulytic Hquiil 
«jmI a trur torrent ot flaiui's t)ctwi*ru thr rxtrtMOiticv a( 
tlir nM^nilikry win*. In blowintc ii|kiii thlit flAitir. 
which ift hot 0noiiBh to innitf pa|irr, tlvr upark be 
eoaiPii AtrAtlfl^Nl, thii« nhnwiiitf thnl ih« fih«<nni»i»non m 
ikol eontiniiou«. anil thnt th« (lAtnp 1h i]i«rl«> up nf a 
•vrif« of fm|ur<til 6(tttrKA thiit thirt into (he ulr bpAt«H] 
by tiM* |>nrviuuB oiii^ 

By way of lllculralioii. wi* tuny tmy that in imae rx- 
peri'invnU iDiwle at th«5 Uboralury o( electrtrily of thr 
0rhool of f*bviii(^'< nnd IiiduBtrial <Mmaistry ot the 
ritr of PariH, U. llimpitAhrr ^iiiployril what in rnlliHl a 
'*€ rnk. iip*rk rar|M>iitit>r coil and cibtain»«l ttt^riiwlch 
i|iArkii of A l4>ii|eih of 15 and fven IN cm wtlh a fn*- 
qui^nry which. Mtliiiai**it by a r*volvin*c mirrur. varim] 
briwwh 1.10(1 and l.riiM> a imMjruL Thtf primary cimiit 
van Hiipplit^J hy a Uattvry uf W acouiuulatom mutinliMi 
in l4^ntii<(>n, a»d th<* platiiiutu wire wan 01^ lonL. in dta- 
mrtcr and pruJtvtiKl n or 10 ruiu. frnni thit (claM tiiho. 

The MAHK' \VrhiMt[t tubit waji tiiwd hy M Mmpitaltpr 
for rppmilticitij; Koinr fxpt^riiiit^ntM with riirr«>ntii nf 
irmat frM|n4>nry hy innuL* of Dr, d'Antonval'i* itr^Htly 
fiinplitlMl arranfrciniHit nhowii In VifC *■ Htrt* (hV 
«nn4l»'nh*<r* «r** fornHn] nf two Saint <ialnii«r b<>(tt?« 
iwarly full i>r waur nnd tin* Mirfa'.'v of which fc*cuv- 
frr*l with till foil for altoiit a thint <^ thv hfiitht. 

A tiiiiiph* ci>p|*<<r win* wound iutu a vpirnl nauneo tlx? 
«al«T U> cviutuuuientr elwlrtcntly with the wTondary 
rirralt of Ihr <xtit Th** ciplfwlvc ditdaiire of the nacil 
latiitf; tlischartp* is rrtrulalrt) hy moving thi* bi>ttlr«. 
Ihr rorkii of wntrh ^amiort two horizontal bran* roilN 
i mm. in diatiirt^r. Tho rirciilt of ffrpat fwMpittiif-y 
tft forinwi of a Aolf^nnitl of mpi»*»r wire fnim fi ti» 6 
iikin. in dianw>t#'r r^tlngr upon Hh4*t>(« of tin foil pn>- 
lofiKMl andor th« bo<tl«» (he wbole itelo^ ptaoed u^kiu 



It rfmain» for u« to say luerrly a W(»rd a* t<» the 
prmtMit and future appliealiuns of (hv Wrlin*<U lutvr- 
ruptrr. Wr Already hl*^ that they will Ih* nuiuerotin. 
a»td«i from laboratory cxprrinirntii and It'ctnre cour*4*« 
Hadiofrrnphy and radioMs>py are m>w uiiinir the ap' 
paratuft (or r«M]ueinfc thi* tun* nf expokun* and icivintc a 
r«tniArkfth|p utability to ch^ niMiir"* nixKn thi> finore 
•oeni (»cr**en, WlrVltntd (t<h*iera|itiy will not fail to 
ulllifiv (hr irrrali^t frtHpifni'itMi that tlt4* ftyntcin |M>r 
tiilt« of ublalninyr- (iti« umttHX. aniltMirticiitHrly wnft^r- 
Cna luutufy^ in which hrniliou is difllcnit. will, thniUtfh 
the ai*tf of iL have a hot H[»ark tlutt will Burrly prevent 
anv faihiro to ijcnit4*. 

'fhiii int^rrapt«r will pt^miit nf fnrininp a vpry ninipl* 
anil |»rartlcal t>le<^trt« Mildi*riiiK' iM>piirati)ii whVh city 
clockiimk^ni and Jeweler* may e«»ily ijHe hy rnnnecliniir 
an appmprintr tninHfurmer with the rinr^iitu that dH- 
tribute electric energy. l*hyhi«iAiM will have (he muiim* 
resource a( their diMM>«aI for tbrlr Cnj<jke« tu1>eti 
witlMMit tieiuK oblipKl to liave nraourae to a Iraiiti- 
foruter or to afsruiuolatoni. 

Should it biH^nte (HiMiblp to ilhiniinatit vacuum 
tutMTii ocMuiionally for pnKlurinfC cold llirltt. the Weh- 
nelt inE«<rrupt«T will *nietC4>*>t ttwlf for tlui pro«lu<*tion 4»f 
tlx* fri>quenrv ntftcewwy fur thin UM'thod nf liirhtinfc, 

(>thi*r uppricftilnnt will Ik* foiiiM), "inoM th** quMitlon 
In a n«*w oit«, and no on» knew the Wf'hnplt int«r* 
rnpt4'r thre** uionttiH aru. 

For tlw above iNkrltculan and the illuttlrfttiouH. w« 
are ludvbttxl tu Im Nature. 



THIRTY THRKK.TON BI>))CK liOAlHSU TITAN 
CRANE 

Thb blnek-loadlDfc titan crane which we illudtrate 
this week has bee<i fxmiitTU<]t«>d under the (iU|M>rint«D«l- 



utiptcMMitit. We iDU«t preface what we are about to 
»ay t*y Htatint; ttial Mr. LnyctH'k iv an RnfrH)>hinan : In 
fncr. he it a Vorkf^hireiiuin! which a itnoi] niany pcoplo 
think 13 the iuo«t Kn(fli»h M»rt nf KuftllnhmaJi. Al* 
thoufcii htM inrlinntion and itynitK«tltlA«> tktt* entirely 
toward the cnuntrv in which li^ wa* born and briMitfht 
up. h*> h*A twvn oblitred to |to iu^pii*»> the A(lafit>c ii4»t 
only for nt-nrly all tlw* *>|>eeial (o«il-> ne^le^l in hl^ works 
hut at^i for a ttrvnt dfal of the inuterial which he u»e«. 
Tlil« i** not fruui liirhnntion ; and. iiidenl. Mr. I.«Byc«ick 
rouvlanlly tamefitv the iief("<«ily of sficndiiitf n'loiiey 
out of tits own e4>untry. In re^^trd to machine tools of 
thi> rliikit in thr»c work^ ih«re u ito nt-t-^i to mv 

ninch tocn)(ln«M>rii : the li-«Mm ha* b»rn ton well rnhlMnl 
In of late hy practical eKpi^netioe. The cai^e of the 
rork-tmikinir* nuu^hlnery here de^rlbed U a typlr-al 
ca»e in ikmiiI. At flrvt. ati Atateil. nrdhiary etiieinrerti* 
latheit were ; tli4*u the rvpretM*iitative of a wr|| 

known tJcrman flnu raiue alont; and otTemJ to dewtini 
and .«np|ily vpccml machinery miiirantceinip a xub»tan- 
tial fuirint; on the old method of niantifarture, acHM^pt' 
anil* and niiynient Uepi'^ndiiitT on the pmniiM* matlc hi^ 
inff C9k.rrl4*d out. Thm nutchtnrry wn» nuule nnd dcliv- 
er>-«l. and proreil a MitMtAntial Ailvnnc# nn tiM* old 
ineth<^Hl»: then a n'pr«^«cntAtir#» of )|*-Mr«. Pratt & 
Whitney offerevt to ffo one hotter. ifUarntileeliii; a fur- 
tlier cotmiderahle Mvlncr. iMrnln tuiikint: the fulfillment 
of the iru<inin(ee A condition of the o<>-titracl, and the 
rettuU hai^ liera ho euiirjently Mkti5fActory that it luia 
paid todiM>Anl the licrmun machines; ainJ. indeed, the 
AuMTicnn tf>t>U |>aid for tlicmMdvcit in a very thort 
Hpnce of time. 

"It WAM iM>t that the DricUh toohnakertt did not 
Hare a chance. They were not only encouraeed. h^it 
invited to compete ;'buc the luoHt that muld Im* oti- 
lAlned from theiu was a iikodincallou of ex>i>th); d«- 




THIRTV-THKKK-TO> HI;()(:K-Ii*tAIMNt« TITAN ORANK, 



an ininilatinK table or upon a plate nf fclasii. All the 
cxperimenta of Te«Ia and d'ArMtnval may tie niinply 
and effectively rvproit need with a coil which wnold 
pmv4> inndc<|nate with all the tretnhlerA known 

We ailvian thoM* of our readem wtw» would tike to 
repeat iheee v^ry nluinle ex|>erinientM to nue ax Uriice a 
veeeelitfl p<vui|hlefurthe iuterrupter. In onlertn prevent 
a too rapid bi*atlni; of the liquid. unle-H they liave It In 
ihcir |M>wer to cool the latter by a rlnrulattou of water. 

Tlu! objeet of (he mercury in the Wehnelt tube i» to 
coot the platinum throufdi conductivity by increaainK 
ita Rurface of contact. Tlie «ame rrault may be oh 
taineil by anlderinir the platinnin tn a cnanUi copner 
wire mHulate<d thrf^tifitt ITh entire kniicth- For feenie 
nirrpntji a^kd small rolU the platinum nwtn of d|i>carde<l 
IrM'andeAoent laui|M ciin>*tt(u(e a 03%|>ltiil iK»*«ltlve pole 
for the Wehnelt Interrupter. 

We •'hall nut utidertake to nrlve an explatiathmof tlic 
theoretic niierntion of thin curious ap|>ara(u>, a (toint 
nfM>n whieu opinions are as yet very much divided. 
Experiment ha* prored that the interrupter will not 
operate any lootrrr if the Mitf-indnctinn of the circuit 
he inai]equAic, and that the frequency diminishes with 
the incrcAMt of »p|r.)ndnrtinn and Incrtwes with the 
teii*inn of tht- current. We have here, therefore, a 
very ottinpl"! jitiennntetion if> which the condeimer i^if 
VATialde capacity Ifonueil of IhettaMeoui envelop that 
■umjuttdit ttie i^fwitive elect nxlef at>d the (*elf Induct M>n 
of the circuit piny the leadinc |MU-ts. The beatiUK of 
the wire has no direct actitm, ait was at flmt thought, 
nince, when the self-inductton of the circuit ts too 
feeble, the plntinoin wire reddens and rcmnlns ritti, 
while thft current has merely a very ferblci iDt«i>slty 
Aod k«t[M at a eooftaot ooe. 



enco of MnHrm. Coodet. Si>n St Matthews, of Westmin- 
ster, for ("oJombo. by Mewni. Cowan5. Sheldon & ('oin- 
pany, Limited. Carlisle. It is cvipabtn nf hftin«r, lower* 
infT. racking ont and in. revnlrinfr a cnmpletc circle, 
and travehne with concrete blocks of tons nach. 
The titan Is mounted on sixteen wheeU fitted with vo- 
lute sprlnirs. the oetitera <»f the rails on whl>-h It runs 
beirif; feet ft inchew apart. The whole of the framina 
is of 8t«men9-Martin xteel. all the irirtlen* beinsr of ht^t 
section. The suwrstructure i»» cArTie«.l aihI revrdve*( on 
nast steel live roUerv. rc>]tin(C<>u a vteel |>athway. tnrnnl 
on it* face. Pitch chains are u*e>d for drivinjr the Irav- 
elinc wheels, the sprocket wheel* (or which are of cast 
steel. The eiifcineii and ffearinfr for all motions are 

filaced on the top of the ftuiien»trivrtnre. with all 
landlee mnvenletitly amini.'tHl for the Atfen<Unt, who 
alM> has fierfect ofuitrul of the lo4itl hy ineaiMt of Mat* 
thewV iialetit hyilmuliti brake, with which the crab lf> 
fltteil. The titan was t«»levl at tlie makers* workii with 
a load of 43 (oilv ami the si>eedH of all tuutluus Were 
well over thuee s|)ecir.ml.~Kngiueerini;. 



AMERICAN MACHIX::h IX RNGLAND. 

FonKKiN enKltierrini; publioatloii* are devntini; a 
RTvat deal (»f «)Mioe to d««oriptioiiH uf American works 
and pnxliiots. It is seldom. lK>werer, that one Hinb so 
ontM|)oken a tribute to tMir industrial supnrmary as 
tltat reoentiv printed in F.ni;inccrinff, as part of an ar< 
tide <ht«cribinff the Victoria Works at Sheaield. The 
article says : 

■• Befor'n di4mUsinff this subject we will venture to 
ad<l A few wonls. even at the r**k of becnriitnir teilfous, 
fuul certaJnl^ of »a/lag •oioetbiDK wtUeb luuM prove 



sifots which have Wen stnndani for verj* many yenn« 

^181, Tlmt. however, refers U* machinery ; in uiateriAl 
r. lAvcock liAs had the same experience. The brwM 
fxkI he "uses come« from .Vnicricn, bewiuiw it U cheaper, 
anil iHit only of Mpial rpiiilitv, but dt>cld«dly better 
thnn that which can be iMHieiit at home. Ainerican 
Iron casilnies. e»pecially iniillentde ca»'tinjr". •'e t>etler 
and cheaiMT than tln*^ which can be ypit here; the 
detivericM arv more reirular, ami when a new iwrt ta 
neeilrtl. it can l)e obtainetl from acroes the Atbuitio 
im>ne exptMlitioo»ly and with srwiter certainly that tl 
will be what is mpiiretl than is the caise if it ie ordered 
in Rni^land. 

'' Ti)cre is one thins to Iwi said in excuse for Hritish 
machine toolninki>rs in tht« ronnecttnn. and pcrluips 
tilts will l)e t>et>t eiplalned by a simple statement nf 
fact. Not very many tnnnths'hai'k the representative 
of an American Ann. celel)rati'»l tv deenmets of auto- 
matic lalKir-navinK timchine t<Md*^ put certain »ninr**s- 
t)uns Itefore the princqml of a larKi- flnii of braiM 
finishers in this country. As a coiiMipierice the Ann 
determincil lo remodel a part of their sii?«tcm of (iro- 
dudion, substitutine automatic machlnen for the <»li| 
primitive metho«U of hatid bdmr The arrantfeuients 
were ail settleil, and. we tM-lieve. orders. iM-taally iriv4*n. 
when Xhf mAti*»r rnUH* to the knowlei||;»< of the work- 
men, who intlMiuted that if llie«e inarhiopH were hitr(»- 
dnce«l Ittey wunld ico out in a buily. Tim firm diil iH>t 
care to enter ou a rontcst with Ihelr lueu, and tlio 
onlcn were oaiweled.*' 



ToHA4-(:o HKKPi* are so minute that it is said a 
thimbleful will furntfth enough planu for an acre o| 
grooDd. 
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■il UTUl il'--"M!-r:itl 
till* t<'('tiiiii'ii[ ,*[nnf It wfiiiUi tir' \>Ail |xfil rutt Wt-r** 
I to tlrny ttiat we hiivc niiiiiy <'\|n'r( liini-tLiiK' i|c»it'ii- 
rr^ Anil liuiltiiTv but 1 onlv ni>jfi:f In that ktnd of 
**ma<'limn il«>«ii,'iijiiir " wliH-li is n<iw |ir.irlii'i'tl tiy 
ttt^Vt-rMl pviMi pr4>itiui.-iit tl»i.|it niiii <N.ni.l>ir« of hilv inj; 
the tiiAeliiin> fo Im> "onii.iriii-l*>il " from Aiikfrtt'ii. ♦•itli*-r 
Clirvrt or throoiftt uu «t.*»-itr. tJikstit it aiiarr. tiiiviti^ 
drawintp' anil pHlt*TitM iitnil*', ami. iii^liurl. iiirtntin^[t 
down to cai'll -iTi'tt' anil |tin. Such a roiirin' ii* in no 
aiM> profllabli' t4k Itu' oriciiiul i>tiiUlt*r«. itur In ipaoy 
inntAtKM'ii tn thr final ms-t. 

Kvi>Tviini' wliij (ttiw iio«it;ii<',l n ncv ttiAohln* tfinv' 
rleiiM>ii th<» ilifTt>r(*iLi'4> Ix'tni'fii iit**ory wnl imwlier. 
Many A inai'tiinf ntiurUt ran liiii- rWkwork in Ihn 
drawlnic >"■ <■'■'''> wIumi ni-Tiially fiuill up for Inlinic. 
\ri it niihrlit ^fit-r'Anrtl itrovf fij be n complvte failarv^ 
n-lifll to a'-tnal n<*i< in aiiOlher sfaap. A firMtdMkl 
of ruf>nt'y aii'l lirain,- t\ry iM-^towail apoik it, and yvt It 
dn<>< lint "lill tliF bill." Hnnwiiiani amn* Impfora- 
nii>iitii luiM-il <m niwieeiiliom (ram ofMriiton will iiMtk* 
th^ mitrhiike inert tli« r»qnlniiii«ntJi, h«t In imttyfiftM 
Qoly MV«t«l rmr* will hrinjt It •aiiM> M»p« nmtrr thv 
MQnlndaUnii'rii. 

A crMt nuiiiIxT of |>rmiilri<>iit nuicbiiH> tuol buiUI<-n. 
oti tnta «oniiii«iit M>lvi<ri>»r i|i«tr toulu mm bring buill mi 
Ain»nimu plniift. 'tUi» ni4>Hi» tlinr Imnnmvl thiilr 
leinilAr pallrriu lu tbr l>r>l of their knowliidni, adopt- 
inc MMue AiiuMrkmn ideiw of " I tow to do it.'^ Xolwdjr 
oould My juiytbimc MalMl this If il h don* In ik wt 
w»f, bat thawmdetluaaiiferiwd Id MMMf* eoiUd not 
iMMlMflur. 

I< wnw tp b» hut » mrttw of eoniM ttM •««rv4m» 
who attaMitto to Initata » Mrt«to oimMm trit* to do 
« Uule lapmviiic cm Ik and It ho dot* tM Sad aojr' 
ttalBf M diK li* putt ta ifHtCl* IMN nrvlKht bm andTB 
Itui* ICM thMCb or wplMM k worm gear hj m bcml 
gear, or anjrtlllaf «1m wMtll ta hll Mm apiiiinn mlRbt 
Hire • little tMtUli m aidltlttB to tikmt tlw inaehino 
alraadgr poMMMi Tkli mmm lu be hit hnmiin Detor*. 
How one eonlri aty that la vrrjr loaiijr niimi siirh an 
"llPIOTweJ" inadiine lulljr rwenUM • nrrrlmn (it«Ei- 
of the oriciMl eonnttmiUm. and thai it nhowi. any- 
thine linproreiBent i In •oio«' fmna even Juki 

the r»v*r»ft 

Thin la what I desired to point out. If any onr in in 
tlw luaritH for u ff^wrtnl iiiachiue tool that ISniiii to 
be in ffoia|tHuioti with ff« iiuilatioR. hr«boult.l fully 
Kod tbormttftily iiivt^tiirnft- fM>tti nmcliiui'*. anil i"t 
aMvnw to lUL* rery iloiibirnl wl»f'fln-r in ninny paki'd tln> 
iinitalor will ?t-furr thr- unJi-r. I'i'ii[>li' jtay fli;-4t r(n> 
ffeniuM i« hunuri-«l by iiuitAtiou. but in hU)i.in««>« alTalni 
thin dors not count. 

AnMirlciin raauafaetarrr* will Oiul p<irf<>rt t4>tcnl |iro. 
t^irtinn in all thr Eurapran rnuntriiK wh^rx fttioli ImiI. 
tatltinH iHniKI hr pxi»rrlrtl, Thr |mt^liT law- of tlir 
prinriiml Imlin-trial rountrii?* afTonl firi't-s-tioii. iiii'l 
limnufai'tiirrn^ Kliontd not sparr thr wliirli in not 

ttxi hij-'li. to havr their liiiiimvriiirnt* thon-iUi;IiJv pri. 
trctrd. A frw iiiaoliiiie% that Ihry will wll in pr. Irr 
once to (oreii^i lluitaCiooa will Iw aalBcient to iwlriu 
alfy tlMBi In ofwjr mpaol.— tiarman Oanaaiwadaat of 
Tha Iron Aa*. 

TBAIW SDGOBBTIOKB FBOU UITITID 8TATBS 
OOKSDIA 

Mpkaia of Oepper la rvaaee. — The appnuirh 
4f tbe wine-inakili|C arawni haa enuari] tiir at;ri- 
ealtlirfoia in tiiia ^mrt i>f rmiirr- to unite in a 
lllovrnii-nt for thr n*|K*al of the tjirifT on KiijpUat«< nf 
<iopp*'r. which i* rxti-imivrly uim*iJ t^i pixiti'rt ttn* ttrnpi^ 
viiira mrniiut lilark rot and niililrw. In iNrriotln of 
hr«vy rain*, tin* rinr^ iM-»inrtiiiir»i rri^uirr live Irral- 
luriicj*. at an rtKWr»jatr r\p*«iii.n of from f ^ to ^ .*h> per 
ttiTe. Th* u*r of rnpiirr lia»< incrvji^wl. an-.l is rijirctiNl 
to (urthrr raiw tlit? root of thrRulphaIr; liriicr. tiir 
inovriurllt for a mllirfiotl of thr duty. 

thr Utlitrfl rStatr* k th»* larirwil ropprr proi)urini{ 
©ountr>* iu thr wori i ii n'-ii of u lial is aaitl on ttii« 
auhjrrt in Kranr*"-ll i:i>l I"-* "^ilhoul intrrr>t, iiayi< LI. 
8. t^iuMil Covrn, of LyuiL»- The iinporuof the aul- 
phatr into Fmtirr wrn? : 

1S9.>.... U.W 

it»5 , ;u..'i:ii> 

t«iT M.nna 

. im ni.tdu 

The metal ban nten into Um 



MMBpoaliloa or the 

«icnL,tba prieeof 

iC cnUMljr fWMiMd ky tha price of 



•■IphiM in the proportloB el W per ani., the priee of 
tk* aoliilnta bMnic anU— ' * • 



thapntMMiliaa wai niada to ntaora the tariff 
naa iS7 eenle) per M poanda tttm eopper. It 



rimthaf 

of I (nua .... 
waa ataled that an American ayndieate had ounieml 
tke laarkat and that the eonwrmwit anon break, with 
atanltlnr (all in pricM. Wine iCTOirera, lnflueiiLt>l bv 
tbia report, refrained (mo layiiiK In aaupiilyul nul 
ptiate, aiHl aa the ileinaiid fur that antrW w,mu-<i. 
nianofacturrre «t«>np<*d |in>i]uoiui;. A IriEislatii-r oom- 
mi'^^'ititi apfiointeu to Invrafipilr the subject r^'pni-te-l 
the advaiiett in fvnrr to be a Irf^t iinntr m«ult of ttir 
Wlirklngaatf tin- law of iiuliply ami tlrinaii'l. ' u 1', -h'. 
new ana bierraHeil of i-<hpper in niarhiiierv , ttie 4.\ 

tenaionol t»lfifrH|.h», lrle|ih.iiie. eh-etne tlcliLl-ii no. I 

alertrte traiii»Hi». anil rHi>-i'uil!- :ii. i.iiii.iinL' ..f th.- 
M«tro|iulilaii 'I'l'illey R'lilna.l in I'.ui- winch will 

eO*l*1IH»r 't.OiKI totir« of <v.|.fi.-r rt .i; li. r.f, w?is r*. 

pr.-se<l liy I i.t iiinKm, ,M I ii-il the <l.-i-!.i i t f..r e^iii. 

•■"liMplioii will eonlltdie In eV"-i-s^ rif ; r. .i I ii I i. .ii ; that 
.lapan jin>l Spiiiu rniiii'it inereit-.^ I ht-ir "iir pul ; tliat 
< li:l.. <.jili in'rea-e h.-rn; lull I iuit the po-sihility of 
ftpiii'i'iiiu III'- tw" f.vli.n — wilpply an<l .■.eitiiiu.l --iiint.t 
«lH|.t.:i i m-Ml the eopj.er [troiiui'er* nf ihi' f^nlTi'I 
JM.irev 

T.'i*' i*'pTi*iinip*ii-ir. Ml I r,,-i f pii irtitt. nfiniijHl!'., * 
00,1X10 t«>n»~tT,tMI tuiio lu block, bur* and plataa ; '».IX0 



touK nf oM metal, nil imported ; aadSi,MDto<,HOton» 
of old popper |jipke<I iit> .It houkr. 
Til iiiijiiti(.e .ifth.. I.ou-rr liouNoof Varliaineat re- 

rnrled ailversi.ly to a reiiiielion of ch» clIKtnuia ilaty, 
I deelared tiiat |.'r*n<Te waa powrrIr.«ia to liiwrr tlir 
priei-nf enp)>er, Aft il .Um>« not firrHUlri' ttiat metal, it 
It. U'hi'Visi iiert* that mnch of the rH*ii(i.'r that elit>:-l-N 
Pr .fi Il l 11 KiiKliiiel th* pfodnctloii o( the L'uited 

Mi>'''~ I' lefe.i as Kiiithah icooda, aoaa to ceeape 

I'l- • \tra uureiiuutM' lak levied opoD aterebandiae that 
is transsiiipprU Irjtu theccHinlrTadiaoijniBtoViaaoab 
It was Kiatrd in the reoortsf ifaa aaaaiaaiHi that if 
thr duty were ubolubad, bllllMl dMilBI awiMat anaa 
faiea the prtee el copper. 

Tba anatami tarW an aappar ritHa a ranooa of 
MOu* taiM* (tlT,niA ptr rrar. 

^^aB VM^^^^^B tf^te-A^-ftA S^^^^^K ^mMM^ ^^^Ah^^k ^^^^^^^^^^^ 

fOWfMM MQHPy Wt9nW&tWmm9 wlUiflDHHi OOBBhWh^ 

I oiiflDlAwr, BiHu. andtrifato of April «li tflOt, 

""'11 At-nf 1. t>if PV-t.-iri nf int. h' Imt i..v- cr T^^-^tnl 

Sinf.- -A-ii! iiil' i-irt-'I, 'I'l- " iiil ti iii'iiici i>p.I**r fr-->in 
|ifi,'r'tn 1111% ill ■.ti" 1'rii'cil S'.Mit't l:ri- rt'i|u ri*ii 

(rci:i iwi'Tjf ;. -l-v,' I.I ttiirlv .lir.v U'lilr t lu' ni'iiM-y 
wa» fsftid tit-ri*, th*' ortlrr wjij* i^i-iii^l from I/mkIock upon 
rill* rpt*v>ipr of nuiil Artvit'^-t fmiii rhi* |>ti».t oft1i*»\ aui) 
thiMk niMir i«» thr rort'ivpr in t)i*» I'nitfit St*tft< Tl>Hr*« 
i*. ii<» Imrik hi tl)t> <N>|oiiy, aimI iti»'ri-hitni'< (liMlik*'«l In 
ilrnfr* for tl»ftii K^nn hy rfririHtf«t>Nl 

nuill iT wjw) iliftiiMilt ro ts'tnit, Utr 1! rii(>'<l SraicH lullti 
are mircv; bat inow. tli« nafe uuU cuuvvaieut i^yvlMia 
«C dim* «rillM» faM iMaD adeirted. witii tii» «aiNil 

TVad* OondltJoiks In Auatevluii. -Th*^ innrk*^! Irii- 
pmv»<in*iit whirh liiiN otitnnifil hi tlM> iiii|K»rt;tr u mi • >r 
grMMl^ ttf Aii)fri<*;ui iimnufiirruri' mtn tli^ Aii"tmlitri.*4t 
i.-Tilif(iM"M U'AH UtHfn >luf tiriiitiirily r«i \U*' finT thai i-tiir 
iiiniiiiriirriircr^ hik^'*' tnkrii tlit* tnHihlf to c<vii>iiit unci 
rctii^nlrr tli«' n^niinMiu'iifH of ihe AuMfmUnn i!isfKirt<T<, 
iiriii hii\f ri.'iiinr.-iiri*'(l ii unifMriti -l .-i :iir . I >.jM.».it s luul 
fiiii-»h 111 llifir i.'^Md--'. Jinii h:i>-'- 111:1:' .1 . -frill jtiijv in 

pHfTM. In itl^illDff*^ Krlli-n- tpjikiU y iltt- br. n il. llhf.*- 
ah'lv \iiri>i iiti'.f vrifi^i h(*vo Ix-i'ii /utv:iiin , < i .■u• 
»Ilp^ > ■■■ ri' in t Imt simrki't h*)t tict^n ■■ i-r-il- I, ' i 'u- 
ivwiills lull'- i-'vsi .ii.'-it.*trt«iiii In tt-.c t'»|>eirr«.n.., nijil hutf 
hi\t\ ft !» tlf-i; ii^'tjiiii on i»i.-%iiufm'l»treh» in hliuiUir linw of 
lin*tn''wi. 

Tlmr 111*-' .^iliMMfH lii^****!!! *i vu"t fki^fniiii: fi>r tht- 
inr rtitliii'! i^'i ■ : t . . 1 r u'ii ■■ - 1- r-\ 1. 1 '-npci-l liy tin- fur- t .i.'ti 
ni'.tri» tli»!i I ■ 1' I iif . ,;:r .' t I' II Till niiplrun'iii* 11 ti |'i T-t.- : 
art" i^t Aisi<*rii*ait ri/utJ n 1 11 u - .i-.ni ^irtir'n, }Ui<i tli-ivr 
■.T-|ii.'h .iTf tti.iiiufAi.'lur>--.i .;i f I li iiii' -- III.' 

■:-r rr.iVi-.-.ic* .if tin- urii.*muK fr..iit ttr Siiif-- I | .r- :- 
pi'MM' I" brii'lly rcvii'w !«fiifu^ <fl lij"' i' -mI- niih i, ut- u-p 

JttirT*^! intit Au^Iriil.'uiiii, *Ayn rmi. •! .-^r.,!. 1 1 mh-uI 
I. 1' Hray, of .M' lltfiurti*- 

(':«iHt*-<i Mt'i^SA. — In i>|ilt«of tli« lui'tki vauiiiuK, Ihcn^ 
i< ti I %ru->- i)<-itiftiMl lor AMerlttn tmmi, wblohsbmild 
.Ml : ir i_>^i aim! •Unnlatad by Jodfefmu ulwrfttoinK 

.•Vl.il i-fTiTtai. 
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Fish. - The eiumeil urtieJe (roln thr Paellie 



11' - -Tilfl l'nite«l Maten hiM. 
ti.. luarkrt for many year., and 
lie til dn »n. 

«loi.e liAs 

Ahsolare rolilltialld of thr sahlinli trade. Tin? Hritisii 
el|N>rt*arv ronipelinK fttrongh" In other Ihies, There 
t* a Very ifiKist o]»-iiiiikr iiere for tinnrd atel othrr hnra 
i.f tish. as the eltirenrirs of tliH whriiate in thr tmpit'jll 
l:ilitj« raUfw' an e^teiisivr it in.utiipt inn of I lienr i;o(xl«- 

llardwan?, — It i- a fiM-t that lllnst cif the liouM'liold 
artieles nse^l in thi- roontry are imported from the 
['nttr.i Statrih, Hlliiply on ac<N>tint of thi^ir rheapiii'w. 
and adaptatnlity. In heavy linrn, .<lipfHelii uml Woh 
verhaiiiptnn. and oner in while lienuany. rontjnilis 
to hold tlirir 41W1I in etlcr ti^M'U nuii rii^-iiireti«* and 
lilMkaiuith' hainwam. Carpenter*' tools are rniirplv 
from the United Staleeu 



FVia aiid Oardeo laipleaanli.— TbeM arc of Amrri- 
can oilRin. and aa loBit aa thajr ara aeatlir pmdiMad aiHl 
the priw la kapt wltbiii nawennable liadta. tba DbIImI 
Hutaa will MhttatM to ml AaaleaUan wanti in thla 
dIraeliOB. 

Ataa^Tbaaa ara «U of American prudueilun. and 
ara Ukaljr to iwmalo ao. If the qaallty ia k«'|it up tu tlte 
praaent atanilanl -. but the arifun u( Kiine of our 
lunonfacturerti in tuakintr n cheap ax at a vary low 
prioe will, if not checked, bavrtt delete-riouii ininnnoo 
Oil tlte tradr and provoke aompetition. Tlia Saadllh 
waken arr alrvudy doiof thair beat to aotapata wltli 
the Aaiericaui u. and aa taoo aa tbajr Mt a Unit Mra 
azparienor, will itocona tomldabli malt. TIm fact 
rnoaiaa, bowartr. that aa kr thigr inaa to aat lhair 
bandlea finNB tba Uallad Statoii 

Satna— FmiitaBtadaaHlitag', aaiaWnad with eheap- 
iirwandaaad ttaalligr, haaa taaitoilrt in making the 

itradrntaraoAaMflcaB am aaaihrtiM (arorlte. Tiie 
Irm referred to la beina eery clQaeljr run by other 
AaMriaan eonipetitoea, who are (ettlDK n pruiiortiuu 
of tlie trade. Amerlc* will oomtral the luarkrt for 
iiaodaawa. drcoiarMwa. however, are atlll r»-<-;;n.r.<.d 
aa havinit tltelr ortelii in HIiefDeld. and the .sheniei.l 
trad(*-iuKrk is usually a i^uaninty of f^ooil (piality. .V 
I'hilaflrliihia firm ii nnikiiif; Btr«<iiiions cITort* to train 
tilt? tnaijr. The ShelTlpId pmple havi- been Insin^ 
k'triuij^i iatrly, owini; to roiiiiH'tltloJi «ud mdiirtuni of 
ituali:)- to mrrt priee^i ; hilt p.iod rnii ki.r- ure i.ii, m ta; 1 1. 
iiiit prip.^. ipiallty, and re|ilitatiou. 



Hillhler's Irninniifn^'..ry.— Tilt 
United Hiatrs i?et a c-on.id^'-i 
IriKle, niul witli the exp> |irlnii n 
will innintain thli> (Hisittnii. T 
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hliir.-. ■ li,, •! „]-■ Uiiii . - L^ „i.i| -1. 

miport.-.l iruju 11 t'liiied ^Icates, but lint iu tlie same 
prorsirti.-tti its froni (treat Britafta. 

H'ltd I ill.-— -Tiie-a an alBMNt entlraljr o( ObIIoI 

Stiir-.- inulitlfaetnre 

lhini{is INI ll \\i-i: M lis — I'liiiips ivri. aliijost alt of 

.■\iii?'riraii tiiTii-^.'i Pii. .-M'- p' -P -ini ininips, in whieh 
Hrtti-h iiiniuifaot uifs stnl hold Urst position. Winii- 
PI i I . .1 ri. all .\nirrip.vii. 

S p - .Villi. riPA had .^t one tliup all tho trade 
purtaliia eeoktitK atotraai but tieollaud 



drsjieTnte attrmiit to recover |>restit;e in (hiacliiMal 
eaxiingK, and ia luure timu partiuiiy surenuful. 

Woodenware.'-Tiie Unit«d States coutrviU thif uiaib 
ket : aiMl aoiooK aaour manufacturerft tiiainialu Ibtir 
Ntamlard of rxrellrnee, tikey need (car no oomiietllionk 
Kiiriiiturr For hish daae Aiuaricao fnrahaN, thua 
is roiiipanitivi-lv little tleniand ; bat lor cheaper liaM, 
•ueh as ileska, chain, ami bnreana, there it an iTirraa 
ineouiiet. Wban oonFoar Bianufa«'iun?rs rraliwtha 
diir<?rrnre Iketwaao the tdlatatee and the nrcmity af 
adaptlne their gaodt to tlM Ml|alrenMnt« of thawtm. 
er .\usiraiinn aoaalriia thay will ha«a tka niil. 
Meanwhile. Cblnaand Japaa baveaa UDportaattrtda 
with Au>lralin. 

CarriK«p« and llnirei'w.— The deiaaitd li ikotiticraia. 
Ian; ainipiv liy reiiom of the excellvnee o( the local pia> 
daetioD. tlioiiKh all the |>«rt> iiefr««ary to tlir rqul^ 
of M Ur-i rhvis rjirriaur or bugcfy are Inipohicd 
(Maa the L'nilnl tiiat<?r 

EnRineen' Toola.— Thla trwie la beina etaidllz *^ 
vrlojird. and the United Statee ta ecHpainc tha Bn^ 
poan iDnrkat 
Boola and Bbaaa— na anttlnMa of tlw Haiiilna 
I il aauanally atf ailltid, and thait aliik- 
tamtiar oat laila to flMat AatfiaHaa n- 
eiuimnenta an derlVlnc praflt. Bat thil lad mill h 
•oaentially a eabnUtl one, and, in tlaka, AuttaMaalll 
prndiire all abe nKinirea in thla Una, 

Ijiiii|w — The Tiiited 8iate« haa all the ebaap tradr 
now, and for tietter «laB» ftoode the demand ia Uicreat- 
iiiK every day. A little alleliUon tu the atyleof Brilbh 
luvdui-lloiks would enable our niaiiufaclurera to Bupplj 
the whole <if Australaala. 

Preased tllaaawaje. — Tike Unltetl Btnlea ecKitrtalatliia 
line (or iirariy all Aiitdmlaxia. but it will br lotkff tie- 
fore we can competr with tiie tM>ttrr Rlaaa of Enrap^ii 
ffooila. whirh nm riinap and of ifixiil ipialitv- Oar 
iiiAiiufiu-r iirer^ nnkrht to make an etTort to i^aiu tliie 
Inlsiiiess, esi»ectally In tile put ^lio* trade. 

t.'ottoii tiiH»ila. — lieiiinm and heavy clothn are flnilinp 
a market herr. and (.Canada is a slrontx coiiiiietitor with 
iinrat Hritaiii. Tlirrr is an rxrellenl opriiiiijr lirrrlir 
.\iuerieari eotton rlnlhs, but our in.-kiiufarturrni iim>: 
llml .■i.,.-t:-. nli.-.t 1. 



!i-!ir?. 



-.1, ari-l inert I he 
'li.il'-rw.-jir tli.ils III' ilriiiaiiil 
; Pe.r Wn.il|.|l or iiiiiou j^mmU 
[ii.'.t inrhe A .i-trahan rtHptir-'- 

.,1,1 ilirTeri iil friilii the Allien 

?nr inslaiu-e, -h ut! 1 Is* " liL-li- 



l :i ler.irur I 'olt 
li.-r*.. fur elittiatip re 
woultl *ell r.-iullly if 
liient«. which are e- 

win I 'oinlMimtlop Mpf-. 
imieil," 111: il e le ■ le„--. 

r-i; Iri.p -Th- . 
Iill,r I.I h...h-ir...| 
lie 11 LT' It npirkt-t 

h.. ii,,Lil.'.-ii lipT liri-tit il'irii-ii li.tv tip. sijir.-iinn.y 
. w pp: ti . 1 i.e fio-r tjoit her iron - el ^ I' r let I A iviritliit 
«ll;i.i Ire ,;lil l it., of alioilt W e.nt- u - in .,1 
pi. 111,1-, e;p|. tilt-' Ainerieaii ha- iilvt-n- p. full 
r.si.-- Th.. H-iii-h eel a nntiimis. .'n-itrhi nil.-, l^-nn-.' 
fl... ipip I- II— il lor lii.il.isl. .i-..i:ilh f. .r ■ppleT • liip-i 

l^iir Ir.iti — A-iie- i-ii I, a- (his hti-iiu--s ill h.-r Liii I. 
if sh" -sill ip.x ptaiij (|UAllty ailti kit-p dDwii ite 

prii'e 'I'h" iiPalllv of uiir or two rrr^nt «hl|Mllellti 



1:1 V of .\nirrimii i iij inip l,io left 
.il '.hat .\iistraliti 'A il. in Mp- hitiirr 

:il. Aleeri -iil. I .p. .llir:i"l. I'lirinel 



I'h" iiPalllv 

1 iii'-h hnv reip-h'-i; th-.to inarketa linft tiern »o irr*irJ 
l-'ir'tiiir niiTphiiiils iir,, '-sliy"of American tritn ni.pl 
te.,?'.e.l I '[ilv relbipil iron is deeireil. alel the pritv 
nii;sl ■1-. kept U'.ow that of the Krititih until a rr|e,ila. 
turn u eataUllahed. There aeeDia to he a tendenqt l« 
ndvaiir* pilata Mocatir to BrttMi IMaU*. wMekana*: 
lie done jrat, aa the Onlted Btalia pradnct h act a wdl 
kiinwn. 

Slerl — Anirriean ati'el ia clleaprr mid frei|nenllybrt 
ter than tlir llritish, owinR to liie ln'tt.'r qiialitT of thr 
ore used lor ronvernion iiiir|»o».es, Kor ctiesfile rwf- 
aleel, .slliefheld will keep to tile front for yearn to culi"*, 
iiilt forojipii hearth and H.s.heliier strei. -^inrrtCA paii 
havvtah tlie traile. If .he leivei il the proper altmri-'ii 

Fr»l»l>t»,— Tlie recent frrr|rnhkrity in (n?«irhU liat 
Kiren rlae to a itrvat deal of trouble, and aoiur etKer- 
tiaJnty. They oiuat be uaintaioad anKonn, and the 
advent of aleaniera into thla trada will baof (leat baa- 
eat to American nportatlon. While frrlirbli oaafat le 
be muiinrralir* toehippera. it la aincerely to he hopnl 
that roiuix'titioa will rtetralQ them (rotu theertrara- 
Kent ratrs |i«raiat«t hi by tike recent ahifHiiiiK riiifc. 

Bank*.— Anatraliati people canuot undrratand whiy 
no American hank haa yet u|iened a hnuMh liefa 
The enoriuoua amount of excluiDse lailb the UalMd 
8tatea aliould liave iudoead aoata of oarcapilalialat* 
exploit Ihb territory 

Amerioan praapect* ham naear beao bil(litfr hm 
than thejr ara now, and a little law IndepeadMlw «a 
thaipitt flf looie of anr ataaafaaturen— aataMrlii* 
nail ladoatriee—aad a tittle more raaaid lor iaau re- 
quire manta, will iMd to a widely inerraaed voImm 
of trada It nait, iMWCVcr, be naaamhered thai la all 
tba aaewi cohnita HonafaiK the Anetrafauian ■miiHk 
tliaraaia ao!* tJMjm pmplc. and. cnnaennently, lea 
raaah bi the araraTiaialta lunai not be expKttail kr 
oiir mamtfaetorem, who ari> heciniiiii). to ctmatiler tbe 
|io«<ibilillrx of Anstmlaxin n« a field for riisirtatlea 

Incraaaa In Vaneaoelan Tarlt — Minmtrr Ijinmi - p.> 
bleu from Cariioas. May 19. HB9, tlkut tike new loriil 
law of \^'Meriiela. bv wliich tin pnialdoill it iaipft wtwl 
to add ^.'i per i-eiit additional to all dtrtlaih tMl tllK 

elTect pmljalily in tiiiny dava. 



iMlltX to AlIVA.\l-K SlIKItTS c>r CoXfil^LAB 

Rkimhtsi. 

^<t. |:J«. nmt tt. *TnUr 4^Ti.ii1|.rt. In .^MralwU- Fwl Utwn 
klfii-. f;Tr.«l... I hios-. S'..n..liii' IJiee fjf^lrv H»iIs11.TOI^ 

roiiri.iii 111 limmnT Sti'Aiiist.ip fni.l In Mnrll 

W«. (.13, n«> 'l.t,-lr.-it^»'.a 'i/ (*itl|ibwr IMP 111 ?.i(llr-"H»e 



I'— I" n,i,.u SI iie»-nj 1-^ 

■ < III k>M«-4illI'«- II 



>o. It 1. V1a> i I, l.-.ilr "I n:. 
Mel I '...itti 1" ll'i t fii""- 'S,,liil.,ie 
Bcltuai. 

^•■.419. afar Wier Is Hetu-ltiei l '.is.».sti,isn. -r (i..«Ff-i' i>^ 
rmi-rMl-iv.(,|,., >,'! Bni- I'l JimilK lv.(.^l naljBJ;*^ 
ilel Pe-oilMiil -I' stjil M"t'->-iinlir s*r,...tolli BrlUab liaaaNe~ 
■Ilrre-Ast III V.-i.-iiKltii Tnrr. 



IHI.. 
Hi>, 



t.'DI- 
131. 



nmr IK. 
nai it. 



»iiTrtoiif I '.-.tiillllnfs. ir 



rrwn 



III 



TVi Rrpi»t> naillisl oMi la aenM !•> wSI lis aalikM tattling- 

tine AMBBicaa MpetaaaaaT. Imiiiiaa aaifiae aaa aloH w»ia5 
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awniiM, th« tcl' Tii^ ot hmmtimOob "HI M onl/ thra* 
hnoilnd yur* I .|<| naa ymr, aa It datw IMn liwjMib- 
Uiatian of Hilhcrfs (uDon book fat th* ]r««r ItM.— 



El-KrTRtCAL MiTKs 

II ii »1(it<*d bv l^iiUid that frwm 'i\r> tu -.-vt-nfy ik-w 
i-li'i'irir okbsol'the iitudarU Ijpe were m'eully uul uu 
till- I'nm rtiMta, and *<n wall palraoiiM ur tlM 
ixihuv. Alml in ngiw will h» tkarOr braugU tela 

use. 

Workmra o< llie M^tMcoHlan 8tn>»t Rnilmjr Cnm- 
)iany iiiifarilinl Iti I"u11liii 8In!«l, S«w York. thi« othnr 
liav. thr rriuniu-t of nii i»)U trott«)r olol. r*T:iIt1ii2 llie 
fin-t tliat (in tlini »lriH't tlie ttnderKraand Ir<>lli'> >yiiU*lii 
had itt flnit Ciinl inaro tbu ttflMII ri-itfs neu. The 
BaDllMr-Knlcbt mMa «m md no Fiiitin fMmet for 
tcmMl ■noibi.-HBlMtiloal >»*i»«. 

IteCm •kotris truMtv te Um INilth ImllM Imm 
kMnomud in BMMk, JTaM. It Im* bMM kolh bv 
tlw Union KluictriiiUata OCMlbehklU «r BmBb, tor • 

Dnteh mmipuir' Tlw popvUtioo ot BataTh la IIII)I.IM0. 
wiH, Miv* th* Bl»ktra««i-lmiiihvr Aiuwioir, Uw Mrrrl 
trslllc l« oouaMmltlo. Thn li>nirth nf th* Una !■ Il<% 
inStM, An Inteiwrtne tratum In cbiu. nut of Mmtne* 
k> the lua^Mftl^ «tisM*rvAtnry In th<* inMitfhhnctiood, a 
double rnitl«)' B) !>I««iu hat bwHvmpliAp-l. ihv ra(l» carry- 
lug nu i-Mirrvut. 

A prvtty rrndinf? biutp i<t mad** with ii nnuliluK sIm>LI 
for u niiiitlt* Thr Khrll i« uiiMimi'd vrrti^-iilly, hk« a 
wbt-*^!. Aitil AiiplMirtptl nil pivotfcal ir.* usix bftwi>*'ri two 
-'nltd?int>> riAjit^f triHD rht* fciip|H>rtiiif Iju**^ nf th)k Inriip. 
Tttp ttariuK uioutti of tliv »JiHli fortiia cbv lii»Kt of tlw 
■baaF. aiMl within Ibia. att«rlH>d 10 th« Innpr aid* of 
the (hrll under id mo! at thr slirll in pUwd. ii nn in- 
candt>i*ci>nt i^Uelrie light in k^-^s* txilb. Thf 
vitii tlw liftht iilifninff tlir«Mii;h it. irlowa toflly uitb lin 
Opal<>m>i^nt tint;bT turning it on pivots it -rjuj he 
M< Id any d«ttiran posltimi tn throw tin- iiuht ft^-in 
under ch« tanodanon ih* book, and with it« niLvh- 
laeut of BMlbIc wfr» Ih* lamp niay h» |>Ij«i'.>.( whf rvnttr 
it may tm tun*t i>ODveni<!iit nn tht- tBhlc. — l-;i<H trli'lly. 

Prof Swinf. II not«il Knjrhxli ittiI!ionty. in a rMMlt 
lt'»*liirp. ri'iunrkrd ttint it wiw* %ui.:l tliril n t']iiin*.«c imVi- 
;:fttnr iuitii4>d lloan^ Ti a* iimt; ac* twrnty ((.iir ct'ii 
tun,** ti*>f.>rp t'bri«t nwd n miiirnt't f.:>r navi^atiritf a 
tlf^-t rd Ahlp«. Thtt pri>Ktjiiirtbly wa* th*» tir«.t of 
th^ ni*riiier> iv"iiiptw>» Th*- f«irtn in wlnrti bt» i*- «iftid 
to h«vir u5»-ii it that nf (I ffHirm-'nt nf hi^lvvtiiii.'. 
whiob wa« llaat«U au a» to tMt li^' ror>-vi>lvi' I/kI,- 
(tme. it wilt bs raaMmbcml, to a niiiir.il ni-ikitft, cm- 
•WiiMr o( tba nalural masneliD oxidfs uf inni. Thp 
■lirilMr^iaomtMw of (Thinns origin wan antlmragibt 
*i> Bmopa In tn<' thtH>'<-nth rrntnrjr b]ranun nainad 
taroo Polo, Notwit iutandinn tlww aarly OMa of tha 
l.Tii^ ot aMMrnatimi will «• ... 
I 'Id ntnt ymr, aa It datw IMn 1 
VI ff tf 

Am4*rit«ii Kit^irician. 

What is Haiti to la* Iht* fir*! fli-ctrir i*ipi>»*j* line opw- 
at«l ill finropr wa* rm*iitlv .»tiirt<'d tH'twitMi I)1l^jM»l. 
iorf Md Cl«r>ld 

^hteh W flHNli 'U to 'Ui iitili^ |M'r hour, ihri> not vttry 
aeoordhiff to Ant^rU'iftM iiUns tkH« mum «i>iu. tli« 
nvtfra^ toouly about '•M: but In Kurn|w. miH>i*mlly with 
au eleotrio lioe, tllto Itt eotiN|«lpf e^t (|ull« * hl^ti ftp*)»»ii 
Th« di»t«aaB lit only 19 uil«« Atul a trip w>th 4>iti* ititi-r- 
uMHiiaftaatop m nuwle in half aii bour, a rnr niiniiiic 
*Ti»ry bonr. Innteml of 1h« trulley wh»-fl. thf wrll- 
koowa Qontact bar, whirh in tt««N! frr<|U'-tiC ly lit 
Kora|W* i« QMnl. A novelty cnniiH:* in thr ti<«c of two 
trolley wlrw, pr«f-iniiAlily tn iLM«iiro bi'ic*T mntiK't ntui 
■tvy^tlif arrtnfr Th»>ro i* ^nly omi iiwitor on thp car tuul 
'liat i>4 n i;*NirlrM« on*' of Aii hanm powtr, th* Mm bfinic 
to iivonl ih^ ilisoi^r^^ihlK nol«M to th<> icmnn^-. 
Th<*»<* ilatH arr (jikfii fpttn ft very brief it»«cfi|»tu»i! In 
l#'KL<.-*'tricii-u. 

Various aUoys hnt'p h<*n »nl^l;*•«t<^J ("r lii- iii.tl'-riiil 

i.f lirtivh.-. u.-jrh f lir .-.Njrrt cf i'miii 1 1 1 1 1 i :i -i-r 1. 1 f : i ■". I vit V 
■itrth lit'li- Irii-tn'ii tL- I"-. — il'.c- Till- ^'i.l.swiri^f 

iiliMV" fttii-L**--'-! !■>" MMii.tf.-.mx in tin- |-.|.-ktn>- 
rhriuifrlii:- Z**i!«-i-ritl i:i.t\' r». ..r cii.ri--- .ij.3>v u* 

iiirta** ri.iUM'- '^ rli 1. -JO i.r ,.f ■.i-niu'h, 

twr cell I- '-'f irftil III .11:1 iii m 1 1 |"^f* (-"'iii n' -ir r lUMHiy. 
rtKUt? prutwir' ii'tM lii i\ he v»rn'<|. tli-(M' I l;n;_' i<tt flit- 
jiar]w»)M' for w :t 1 li 1 1 i- |jni-h i?* to 1. TIih 

ipmntityof tl.v niLrrfli- i.' ' whouhi ili-uM" i. ri>r in- 
■tj»nr*>. if Xiw ■- ■i:iiii-it.i' r 1' •<'. 1 jninl t'p.n,'"— likf 
cnpttfr ftlloy, II. (i t.. tn- irijihil if I'f "•I'tM. I 'miuh^t 
Kru-ti*^ ft?" MUi to nt'iKTAlt* umch Uior«> Ufnt by frtf- 
tion tlii^it liniNliiM ni:^l*> «»f tl)i>M> Alloys, TU*> int'tulA 
m»>' fitlMT tiit^Jt*-!! tufOif r, jiN iiMitil, or ttK^y in«y 
b* miied ftne poitUeni aad tlien otHunnawd lo- 
nttwr, mifa thttaMoC beat, tot»th*d«lMd lomaiid 
flondslaiMy.— 'AflMrlaaa Bteelrtefan. 

Dr, Benuchk* ■t<--iTitii>^ .1 viiii:>Ii:' tuf-f!! .•! of nii'iL*.nr 
has: the "f «:ii«ll tun m ^-r*. 'I'li-' :ni't.>r i.. ti.- 

t*-Hlf^l. S-l-.- I ri- ! I|>-r f ti- lllnl l*-»Ifci|.U| W | ir- .VI. I fi 1 

with II lii-k iT!i I mI— a ' Mir I If r ilji.f..:- v-iliiiliirh |i|--::- 
Vnii*^! I- 'llt-i, i.li'itlil''i|, JUnl 'Ii- tui. jir- Jihvi'-'il ti-'irK' 
,.-.r'.-t«i'«* -SI 'Ii 'I'li'-r. I -^-ijiI tt|.i* l<"iri_' ;irrunj-fii 

'.viir, .\ -ii.i -ililf n'-i-'iitj-'-- i:i --rrt^--. -n tt 'it il- ^jwm'iI 
1 I r,- r.i- II Lj I'lcii Tilt' I W.I iii'M'T' .k"i' l:i"ii 'ilh, uml 
Mif viili. ' I >f t(:>' fun v_trwf.i !anai*,'li lii'' ifflr** ill 

thf iliak, VVli' ii t Li> t r v|>«.,.,U iiro tim vani't r»f 

th*' fitn •■«'»'ii "tiriiiii:!! it. r>i.' holi-n will Ji|i|i-\'4r to DiniMl 
»tili **» loitif Ii* shM liinuU'r ot vjini'** ih »-»|n;ii to th»> 
niimbtfT of Iinl*^. TUe it|M-«Hj of ilw -#yi>tid iitoinr i" 
Atijustrsl initil tlit> vuur^ UftiM-ur to -ttvijil xtill. ittnl (hi* 
Kpitrd in ]uti>A<furi^iI by a B|Wfi| rumiii-r. H<?fon3 tbi* 
KpwHl* an* nlike the rantM aptir-rir to movo alowly in 
o>m» ilinwliun ar tho otbnr. Anotlicr applicniion is thi* 
nManQriiiic of tba frmiMDcy a4 an Jiltp-mnlinn etinvnt. 
A bonl««(wat«rl«plMMloBafleiii»li» otnml att^rhr.i 
10 the aroMtar* of an atootroniAcnpr. throuirh whu'ii 
ibe oamnt paawe, tlif* batnir viiirHt*'<l wiih n "U^iit 
motion with vibratkmi equal in tuiniW-r (•> tIih fr*>- 

audacy uf the cormit. Tbewalf-ri^ ibnii nh'>wt^ U* 
rt*\i out fif a Hole in the- bottom of tlir lt«itl>. tlw 
anitibfr of ilropli ttrln^ nltout rqiinl to thr nuinbrr of 
OKlllationx. Tho utrr-jim o( drnpn 1« Umki'il ut thraimh 
Ilia hol«a Id the di«k of tlie motor, ami wh*n ih« Mna^ 
bar of boles pa«»liw par Mwond in aiiaal to tha iiuuibar 
«f dMpa» tba lattar will appaar to ba st&iidlnic HllL 
Tba vpaad of iba moior la ibna aaltipllad bv tha nam- 
bar Of Mi* in tha dlak, tba ftoqaaiiuy of tha earmic 
balnc ihm obtalnad. Wfaan tba tpaed U not esael^ 
MM la tha nnubv of dropa, thaf will appaar to luavc 
ttpmvd Mid pM tolp tkw bMI^ 



MT^rrf.I.ANKors NtiTK>t 
Tli» •in>:iit)» ■ . f , ■-"k*', v'illiJtT* aiiil fnt'. ffMii T:u' 

aHiHiiujmnHl with 2. !'<•'-'. toiiN I'n January, ]au^. aii<l 
i,?a,OiH ton« ill Jai>u.Ar> . l^*'>. 

laarrcmtiwuv Tli(> NVbnutka OonaarTattTo fita;*'^ 
that tbtt com nrodueiiiK Slatea tlHkW niMb ld4>ho» of 
ppoNtiMity. It luucoQui to Ktay. pvcivfdad li i» |>ro|i**rly 
oaraa lor. Oond«niintion ia noaeoary lor Ita ooutitiu* 
aiiee. JoM aa tha maiait mcccM in aablevail by Iti- 
dfutnal «onof utimttoe, ao will tb» be»t rMnlla ba ob- 
talOMl by t>h» peopl«> in corn-pmduiriDB Ktatm in man* 
ttteflturiog fnuti into Hour, cereal food. f.tarrh. gluraw. 
and Biuular ariirivti. Tba oauia uet rMiilm can be had 
Id Ibaw ladualriea a* already M«ured by ibe iM>n<feefwa- 
tion of oom into beef and tnrk. TUa eor»-Kruw|»0 
Btatas fhottld not only bava tha pmduaer'i pruAu but 
th** waandlMtiirff^ It la mnab wbwr to KiaJn thJ* 
moij«y ttMUktowndttOQt «f tha cooiitrr. What Hm 
iMrricultUMl fltataa nwd soM kdivanltjror industry— 
fuftorlva, lallk ai^ pinto «r «U kbkto ainploirlqc labor^ 
and, at cite MMD6 tiMA, toMktef Um yooncaawoecapaiF 
timu. lire very d«»lrabla. 

TTi# plf intii pM<lm'tir>ii uf tin" wnrKi in 1**H* i* r*tj 
uiiif*-*! hy the Hitiiili^ir^ firm o( S Klkun 6i Coiuimny. 
iu nnimiil Hiriil-irnt 31 itiMlJH)!) imi^. ni:>iino| ft y»^iirly 
liviTlHT'' of '^^.^V^l>•^ ton-f f-^r tin* lUe \■t^r^r>. lKi»I 
r.>r I'-lt^ thr I tiiN'ii S(a!i"« liMil" witti I^.V^.t^n torn., 
foil^^w^-a hv iircat Itntnitj u iih s,vVi,l>ii, (imiiiiny with 
7.4lM).tHM>. I^Rnr«> with 'J.i.^O tHN>, ami ali <ilh«r ovuii1ri*'» 
WUh 4.1M»«>.<HMK Th*> RVtTJi^ vi-nrlv pnwiuctioti nrnrti 

I»7l. ill Uve^year iwri.Mi*. nu^i \u \.mt,>m tonn. hit* knt-n 
as tullows : 

ri.jt4HJ8talaa 4'a \\% 

<ir..%tBritiitai.... ... til ITS T» < » 

H..ruMWV »*• *^ 5 1 74 

Franto IS 1-S 1*7 9<0 S'3 

Otbtf aoantriM ri «*« M M 4-0 

iVittiB u-i m-r «T m» 

Since IK7I tlif wifM*!* prtnliiirtUHt hn* Inppi'wwl hy 
143 piT rent- ; Ihftt of ' it'nuany ba-' iiiiTfii-i-tl fonrfohl. 
ami cJiot uf 1ti<* I'niltnl State-' IhefoliL Kii;;laiiiiV ha>* 
likPft'aMHl only prr rent. 

la a pA|M>r on oil nrrMUii-iuir wfiU, in the YrarWHik 
<»f th- r>»'iuirtiii''iii of AKricnliurr Mr ttill«frt H. Kirk* 
e-l]iiiati'». x'tppiv-in;: thut t»vi> poiiiHlt< of t*i'»«l afh nro- 
i3ti'-^ii for rv»T> pooml of (cirihfl eurton. iit-urly 4.<llN),- 
(MNit<»iutuf eoLloa serd were proihieed in th*' L'nlted 
Stntr* in lN>4-^'i. lliHlueliuie mIhiiiI i>ti»-thiril of this. 
r«M)iiinNl U>T Mtwint:, thrre would reiniiiu timrr titan 
S.mHMXH) toil* fjf >.><>i!. or tbia aoMunt, nlMmt l.5(>«l,()0t> 

wen* ur.rk«'>l at tho oil ■lilfal, MUBh tOD pCDilnetn? 

45pilloi>> i.r •^rihtp f-o^tton iwad oil and 900 poiantU of 
c*<L»fton iuk<- Thi* ffliliuato slTMatnta] of 
otJO,oi)0 irHtlo«i>t of oil Mid OOO.UilO lofis of oil eak*- pn- 
duM^I in the fniled SCalaii la a BliiKte year. Ai 
mnts a tculloiL, tlii» crudaoQ waa «tMth91(jkOU0.O0ft whtlH 
tli**«»il eak« ttMNwda #ll,4O0,N0 iB value. Uf thia aji- 
niiftl proiluetion of oU, about 11,000^000 galloua aiv umhI 
In maainic "eonipnund InrvV,^ «tr.. wbiw the ri^r. ifi vi- 
pnrtfld or ia aftUir*! uUh Urjingoibtoriiaetl in tkii: luau- 
nfaetaraof anap. r.ot'on semi oil bi abo largely used 
r<»r ntlrtlteTiiHn«: of h.-r oil*. 

Th» last yif.'ir nh-m - ;^ .i. i r»'ii->*- in thf riitio of luttMiit* 
i-rftiite.) to ptilf-rii- ii'pl '■<! for in (iMFtiiaii-y The 
averatci' ratio i-i no.v >:i imt rft ' Hni it. -'irijf tmvi -lit— 
the peri'f ntajfe in uuir t. |. m-.*r. Th-.i-. * f 1 , i .O upi>li'-a- 
tjoliM for I'liT^tf:;' .kV'imrilii*. i't,lv ,'t..'i w-ti' .hi | m irs! 
with : ;i[|-l -r !'■'." iil'M-' t. i|- I 111 [Ti 'Ml^ir t l:r ^'i-lMTiil i. m i.t 
lf*)H. only I '.") w If i,; [iri .v.'i] i. << , Wi t>- l-i .t 1 nr-iik'hl 
oM or iiih»-rwi'-e linmitJiiUt' l>y tti«i iiij[horit:i>it. W*- 
apt»r*iiil a few ntiiiiliern for with thoM* of In^i In 



f lari'til he^c*-v Nniulw-r- of imr^-nt- nppht-tl for, l'i).;t21 
IIS.M;. : nppllratioiii pril.|iH>|a«iJ. H.*»<t4 iri.II',»rn; (witt-dr. 
([rnnte.5, ^.aVi i.\*irt|; fttnuiMI or witlnlmwn, 31 



■iptrt'il or iwfnteil. 1,'>-Vi ■ i.-'otti : reiuiiin in forw*, l!>.!l^'2 
(Il'.^tKi , Sixty Cwt» i>er cent, of the inaicnlrf* wen* Uer 
tiuiM »uh)*'i't*.'41 p»T r#nL of them re^itletl in rraMlA, 
3M p»T o^nt. tiWiiail. Af rr^Jiril* th»» retfi«tratM#n of 
ItAlir-rn-. The anthorltte*- Ar« I»>*m M-rere. '.M.IIlt* <mt of 
2a.Iltfl ft[mlii.-*tioiiH hiNni: tfrniit»-»l The nuiiiber of 
tra-ie marK« rejciclerexl j-iinv I^ttl ii!. imt ; ."j) | applf- 
eations luul been made. Th« f*»t«tit OflSiv jmy* itiei 
I-^ ti*e«, and pays well indeed. Tin* total iiimiue uf the 
ytf'ur l%>H amnuntnl to t.837,900 mark : thi** r<uui is itiaile 
iip of 4413,000 mark fnrnpfilieation fw*, .1. U(t,LM:i mark for 
patent dtiett, iai.;U'j iiiJirk for repiMtiTed patterns, 'JU7, 
?*KI toark for tfrtile ni.Hrkv fte, The lotftl eiiM>iiw». ttiiin 
up lo l.KCi.<K't mark Thn>^ tht-re I* a halanc** Jeft of 
2,.Virj,.VM m.-irk. a iiioe hulti of about ITiVWi. 

Tha liqaenr ( 'iiartreiu*^ .^ffonlfi. a eisfmnB ttutans-*' of 
iiAUi^ evohitioii. ( tf onin-f. fwryho;!* i;i:it u 

wii*. originally ii eorruplion of iht^ l,:ti in < ' irt'i u-i I nn 
onitT of mi'tKt^tr^'K r<Mun!t"l ift th^' •-|t-v-nih .-'Hi'My. 
atHl takitm i'- II :ini" fr.iii, rv |-i llf v:[|,i^-.- near « t;i -li Mim 
)lp*t iiU'Iiiislrrv wa- f.nuiil'.l. i 'art I j-i-. ui, ■ir in. I'"ri'iu''i 
< 'liartmiHi'. Tti<-<* inonk» wi'ri» liound •■•y thc-ir voww 
to f'lit no Aiiiiiial ffiiiil or rathiT no meat, or any pre 
jiar^tioii* into whli*h nieiit .Miti-rt-il. ami as they j^ew 
vr«'uhtiy, they lii'.t«»»l i4fter tli»- llfsti |><itfc, the »>liliple 
*lit't of hreitil jiiiil v<'irt't«ti]fn piill»-<l Oh tli»-lT i.-^».tw, Vi- 
ti!»li\ on*' of th*-!]! invvtitntl a r-ake. the tia-iMof wliwh 
wiun a pii--t»' nat'l to Inivf ltf.>ii nuiiilar to or jilcntioal 
with thf luaeartMii of ti>'iiiy. The ba-i-*, hou'ev»-r. 
eiit^ little Hjrnrf iu the iniivi»lou.i iTike irilo wlin*li it 
tliu*llv ih-ri'iope>l Tlie iH*iKhhurhooil nf CarthH^ia, <>T 
Chart reii**' wa* iM»leti then, as now, for t he jrreat varifly 
of spifv hi-^rtth tiiJit i;r«'W there, and the |:^-4'iiliurriehiie»» 
il.'Vi'lo|M'il hy th« iii. iir«(lnally oiif i*Iti'r anotlHir ni 
th."»' Iwrti* weN* intrvHlfteeil Into the t-ake. alnnff with 
w iri»« of eontttandy iiicre^istnir uhv>hoMc »^tre(ifih. nntit 
Ihially hratidy was UMPil. Ui tlte meiiniiin*-. ritrUM[« 
fniils wera addMl to the IhmIv 4*t the eiik^. iitiltl it 
finally becoiina attiaiw eriisl uf itostry. tlUe^l with fruitN. 
uptey lierlM. Mi|pir, and bramly— a miitt^e pie, in faet, 
without tha nmat. Astliayaara and eenturies rolled 
on. tli« prooaw of evolotMNi adraoMHt. Having got to 
tba point slated, on* \iy0n9 tli-e utiuU ixagan to dto- 
^paar from thadbdia o^tav repreM'nte.i tliareon mmnh 
Igrby thHr eswnaaa, mniybigly duuil^Nl. or otbtrwlM 
otatoinad (by niaoeration. ut by aibatittloo In hoim 
lamil Angrlioa and hraiHlytaifMMdin pro|>uriion. 
BntUflnaUy tiM) last -Milid wu cMlUinnlcd and i;har- 
tiaoati aa wa now know It, tba mut nagniflcenft oi all 
lillQ«ani, atood Ibrtba^VatloBnl Or«||tok 



SKI K*TEI) FOKMI l.-'K. 

Bod t»jg P.3ii.:i&« The be»*t of hiiir destroyer* with 
wiirii A. ti .V. niii.ii* perm>ital expenmHiit. says Tiwt 

^iti |i-iij»:i»i, IK ortlinary kenr-ene or mal oil, 

Thir- ;i.Kr;(iii iv sili* the (it'vdoiM'il in«eol and pfrineate* 
.Hit! ili-fllrfv ^ lh»' ♦•irir*'. It lift*-, iiioreoTer. t!»e iirt^iterty 
ol rreepititf." "r ).. -:i-.-.*r la: n ■*rr. hik-u-.th.-- ^-nev- 
icv*, tluif foltowiKi: 'III .-f Ml.ir.» !.< tl.l lTl.k^t rt--i:r1*<_ 
It I* elie.np ffi'iri;:!). Imr .r | nh . 1 i>.iu:r.-<uiSn.* ikii .s of- 
f..ti*A-,. ..ili.r M.'»--..||ii ot l.. ii.-.'ii^ :ni^ rhi- .*:viiu' vrop- 

►■rtit--. i-iir oi-i-ii 1.. fill- Miij.-.-tiMii. 'rh.' ]>.llow- 

iu^; Ic an fii-w-Hent ile?itroyeruf the bu^aiKl e(np« : 

Corrosive Babllniato.*»«r« 1 pare 

{^aiupbor 3 '* 

Uilol lurptntinr 4 " 

Alc0hol,«u«ei«iittoiiiak« i« " 

HIT. 

This b elllelaot fato Ml odnr of auMphor and oH «f 
turpentine, wblch Ii IMt«ilRi«l««i, bot it la MtatlVflr 

nut eheap. 

H*'re i* anotlier ; 

('orr«wive f'tiVtlitiiate . _ . . 1 paH^ 

AiiHlhU'i'ini ilroehl'Tafe I '* 

(iHe^r ri , , I " 

Wiifer " 

WixkI .oi'.'hul, '■u)ll.:i»-ut lo make . .Ui " 
Mix 

la«b*] Paste - We hfWt- pn1ili-heil w niany formnto 
for label |>astes within the past year that it i> very dllK- 
eult to make cbolcaof tb« beet. Tbei'hoioirrnphiiwlM 
Zrituui: datiiis thh fominla aa a "univrrMd siickM; 
arlinf; M^ually well with tin. glav, poiwlaitb/' ale. : 

liiini arable a 49|inrli. 

Tratriveanth in powder 88 ** 

ItUcerin. «.ti....-IM 

AVohol » •* 

Tlivmol, ftiifflei4tnt. or wiv I " 

\S .il.-r M.mel**nt to niuk'i> WO *• 

IiiK-.i.Af 1 I ' iTHiti iiraliie tn lii' fuirt^ of water, rub up 
trapiefinttk «ith lv'tMinrr*of vr^'i f : nii\ thv* twf-hf^tiidv 
|va)ts the miitu^'- 'ii'-m-li n rir<' 'ir\.-, :\:i t M ill rUf 
trlyeerin. I)i«''(.4\r- 1 1..- i li mm 1 1 ir rh.- ;i:i-i.hii-. ah-! lui.l 
to'tht* nnxtiire, and work f lii-r; i^L'riis it], r^^^viher. 
ndilmi* the remainder of tJiv wni- r i:i itu- luetintiiue 
Kor a HHUpler jia^te the fi'lluwui;; 'auI ^i;*wrr It 
makes a |M1N wbita pfwduct of rieellent adhoiivtt 
power : 

TnueaoiiiilbbipoiiRdir* tptrta. 

Umllnr water. HI 

WhaaTlloiir aa « ** 

Wliltadntrin 1 

Told water 4 ** 

Mix (he traKiiranlh and l>oilintf water, stir, and iwt 
iu>ide- Mix the flotir. dextrin, ami e>^ld water, and add 
t ■ tt;i* irii-ri iiiTli Mnv.' tw..nty-fonr parts of water 

ill n,-i\y i iin] iMi.ii. tind Into |i {i^ur the miltnm. Add 
one jwirt of u'lv. - riK iiiid aNnit otiH'-hBlf of one per eent. 
of iwtUeylie arid, ,-,iiii U t rli*- wjnile IkiiI fmn» three to 
fiKir ndnnti**, tl rn ri'ii.ii.vi- ami let oool. 

W1iUew**h foit Bdck Walls - For briekwork, ei<|»e- 
eially where «xito«^i to damtk laba half a pe^k of 
well burned nuicKllnia, freih froM tba ktln. slake with 
liot water sufn«i«nt to reduea It to a paate. and pafa it 
throotfh a fine aleve; add a gallon of clean whila aalt, 
whirh has Imwu duwlvad In a ainall quantity of boil- 
ing water, and a thin, sttioutli nH«>te. aI<-o hot. made 
froin 1 pound of line rim fl<mr: al**o *>f a |H>iitid of 
five b<«t wliita glue^ inade in the water baih. Mix. 
••tir walL and add H of a pound of ihe bevt Bpaalah 

iiltSncm •qnarto «f bdfing waters stir, covar to n- 
lain boat and evcloda dust, and let it utand n wai k . 
Heflt to lioriiiiir. *tir. aT)d (*p|'ly hot. The abova pto* 
jrt..r;i .1-- Will >->i'-r f.^rty Mpiare y«n1*. 

ItfuctUfe.— The Kra I'uriuulary gives these* 

I Rye floor 4 ounees. 

i*owder«d alum ^ 

Unb to a si»or>th pn»te witb SowMM of eold water, 
strain tbroUKh » elie^fe elntb. Mid PO^ into I pIttK «C 

boiling water, f'otitiiitte liaal watulbiabMod to attH 

When nearly eold. add : 

Glycvrin. 1 ounee, 

OH iif rlorca 80 drops. 

This Is snilAbls for Un or Mod bOMi or bottles, and 
kee{»* sweet for a longi tbM 

2. llttui tnucaaanUi 1 

Gun anddo * 4 

Dtsanlve in 

Water 1 

Htralii. ahil add 
Thymol H gndna. 

Sithpeinlfil in 

<j|voerin . 4 OVIMMi. 

Ail l water to tiittk«- 3 plnta; 

a -I'i'>T.*'(K ^T\M!• MrCILAflK. 
I>i>.-»lvc 1 pint of Ktiui <iex(rin in a pint of btMliog 
w:«c*-r. vtrnm ihruuffh Hannel aiid add 2 ounecs of ace- 
tie jteld, ^^'hl'li nmrly eold add 4 oum**-* cif aleohol. 
Htir eoiiht.^utly, mtti Aiutliy «<id enough warei water 
to make 1 ipinrt, 

riTi^XDARD AI>aSUVB Ht'CttJiaK. 

4 iMini arable in ftnanowdfr. 8 onnoBt. 

Utne<^' « 

Ai>)-t If arid. ...•>•..•«»••• aar 1 onnos. 

lii«..o|vt* the gain arabloln (ba water, then add tba 
i;liieM<^. ;ind bring thc wbolo to a good boll, stirring 
well, li'-uiove from tba Am^ and. laaily* add tba neitla 

a«!id. — Phuriiiaeicutiaal Bn. 
Almoadklsie.— 

A 'Mi-::-i.ii nM>al TOO fclHWlKi 

II . - ' ;irrll. ....■■«(■••■.«••.... 100 ** 

* irri"* n»oI , 70 ** 

Soap m ** 

Oil of hitler alinoadlk I 

.\innkon)iiin «RriNQailaaa«*>-* • ■ 9*3 gminmea. 
UTan»>. tlowarinrtar-.. ♦ I5 0. 

tilw-^rln WO 

TitK-tiire r>nnlliarldia O n 

iMeo UalMiiuit* inillun*. 50*0 

Dibite akwbol i0'NB| lotro 

— Pharinaceutieal Kra, 

uiyiu^uo Ly Google 
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•*A THorSAKO DATS IX TIIR ARrTIO 

TllK iinvariiuhtHl tiilr <if a thnuMiml Mm<^'iitir4><lnv(i 
In till* Art'tir. printotl nlitKMi won) fur woni iih li wan 
wrtttt*n, whilt* tlip fAi^tM nnil linpPMuiioiiN weri* trv*-'h in 
the iii^morr. x* iii(>*>t ihlt>ri>»<tinjt, ami Mr Ja(*kMMi Imt 
prixItKMMl a work which U <i( fcrtmr Mii^tititlc vnlui-. The 
miiarkiilile rvviv*! nf Arottc fi|vUiratioii which Umk 
l<hu*i* in ItSIH tuiM oontinu(*d with morv ar ln« Artirity 
t<i the prrMftit Lliar. aatl yrl thr Arrtir rrffion* M>^m 
i«> Im» now pv»*n inort* attrariivo chan i*v«r. Mr Krwt- 
•'fwli ii. Jai'-ktton, thf iMrrutnr of thi*. ih*> \Mfft of 
Arctfo voyaicfN. t<iiilr(l fruiu tUr ThanH<» in July. IWU. iu 



1 iwlnji trt th(* f^nat prcnaiitlona in (tie wfirtiofi and 
pr^lmfHiinn of fiHxl. thrri* waji Httlf* iIhM*M of any of 
Kh** |iitrty III th«' wh<ili> thri>«< y«*nni. Thr tu«>nibcrw uf 
ilif fwty tiidiiilfsl Mr. Albt-r't B Arinitajr*', who Itad 
chufiTP'tf *h»* a*tr<>nnMt(cHl. nH'i«H>mliJ4rlcjil anii nim«- 
nriii' (»li>^rvHliuUH. I>r H«cuialil Km'tilitr. wm 11m 

1)hvHiciAii ami KtHik)i;iH(. ^fr. Httrrv l-*k*>hHr w«« th«> 
HitatiMt aiiil zoolntnM. aikd Mr .1. R l.'liiM miuerHloiriHt. 
Then* wrr«- alwi f^mr nlliiT uwiubrrH of tli« (larty. 

On July 12. lMt>4. thft imrly arrivrd on board tlx* 
" Wtndwjirtl " iit noi>n ann M>t off ahuo«t imnmUatf^ly. 
TrotM>«» watt i>aMftt*d im July 'H, und Arcluinfcei wax 
rviu'lMNl on July 3h Aft«r autue eicitluK adventure* 




AS AHDITION TO MR, JACK8*)NS LAR1>KR. 



command nf an ex|M*<ljtion whirh ho atuypiufully <stn- 
dnrt«>il for throf yr^Ars 

Hy llw grvnt "tci*iiffi«*)ty and puhllr nplril of Mr 
Alfrcnl Hnnti»worrh. Mr Jarkm>n. an mleriiriRini; 
yoiirijr Kriu-li-hMMtn. waa n|tiii>|iiH| and mtiI lo uiake 
n r 1)1 tr(»iik:li ly •fii»n ( ilU' ^-xiiji trnl inn of Fntnz-JuM'f 
I^and. A—oft'd h\ a Muall but rurttfully ««tt«lMl aXittt 
nf •rlmtifii' til(«<*rv**r«, Mr J»ek<un iti't uhout hi« au/^x 
anlunuM uiid*-finkinir 

Hi? drtrnuuird ihv croKTa|>hu*al lluitts of thi» Und, 
which lir found In fHin<«i»t of namrrxMi* iftlandii of no 
Ti»r>' jrrvftl t*tt<<nt in any dinN'linn; conMrpifnllv. th»» 
idra of Kninint; a rrry hiith latitudi* wan ahnmloitiHl. 
a<ul tho 4'(tnrt*at ihi* rxplon^m wori> (*iiiic«tntrnl4*d iiiHin 
th^ thornufch M-it-iktiflc oxarnmAtinn of th*' ffrrMip. Thix 
work wiiJ* cAmi*«l on nnd>-r th4* nio*>t difTleult r^Midi 
tlon^ owlnjc hi tH»» raptd I'urrvnt*! Ih*cw4wii (he inland*, 
which k-|it TliM Iff tilititM I'nnHtAittlv in motion, ami tn 
thrduihtfii and ♦•xtfifiur rhaniren of ti'iufMratiirw fmm 
inlffiiM* fnixt lo rapid thaw; thrM* nuMt trrine rlianiCM 
bf niK far in Pxec-^N of tho!w exi>i'ri«iricyNl in othnr partii 
of th(> Arrttc n-i;i<m*. Mr .iarkiK>n ntnnnt Ik> too 
hijriilv nrAisi*»l fnrhiii rnduranrr in tht* ihrw» vi-art In 
thiAhV" latittidi*. Ht* iidh4'rod tohi* pur{in«4't(f carrying 
on f'Cli'iiriflA o>Mi>rvailtiii* aimI (Vil|*M>thiic Hi^^'hurnH In 
<tVMy d«|tArtni»'ni of iiAturul N.n*»tio*t which tln^e i^lamlii 
anil thif Mtirfiiuitilnn; ctiukl Ittu-lrnltr. Thv long 

9vr\m of inairii»-ttrnl. niKtH^rolntcicaL and oth**r obs^rra- 
liouM. tojffth'T With lh« irrMil tmd mttmntinj; coll^r- 
liou of !ti>«*iMiiu<ns niadf, umnty rrpaid tht* oiiliaynf th* 
Jiiicloou liAniiitu-tirlh rxprditiou, which wilt loni; tM 
rr-uicitilifm) by tin* »«i«<nti«tA uf all nation* for liii rfcli 
ooncribiitiikUK ti> thttir »tnrn of knowli^le**. Hut f«<w 
plomr* have ever had the npitortuiiity of ojniutMiit; thrvw 
DonMPriitiv(« yearn in th^ Arrtin r*>KH>itN riMtiiiit* from 
huuwn h«'l»i;it- Thlx haM btHiu doiii* who'll fitoapi* u-as 
not tiiiAMllilt*. y«*t Jackwm and hiM c>HU|uinhMi*« cheer- 
fully Mtiy(>«l on y*'ar aft^'r year, allhoui;h thry hud nn 
annual opportuiitfy **( rvlurninj; by the* " Windward." 

In Au)CUHl. 1^73. what was aftttrwartl calhsl Franx- 
JoMff Land was fimt acrid i>n tally lU^cnwrml tiy th^ 
AtiNlm-lluucArian ex^icfhlion nnn<*r tho li>Aileni)np nf 
W<iypri*«*bt anil INiyfr In nnib'nvorlntc to iianh an>uiid 
(h^ iiortlMirn t-tui of Xovaya ^ruilta to di'<!ov«>r 1h« 
NorthMivt l*A«Air« th<'ir»'hip, the *' Tejceth'tfT.*' ben^tui* 
ill th4< U**. and after drifthiir for twelve niondiMan 
entirety hew land rAine> hi HiKhl. and the fUiv uim»u 
which the Ahip hail binrn criHtKMl up wa-« frozen lo the 
land lee of Wilezek I<>laud. The followintf sprint; I'ayrr 
ma<le tliref iiliu'ky and advvrilurouM journry» up and 
hi tiMt neiKliborh'Ntd of what lut thi^u nam(>i<l Au*>irta 
I<o«nid .Vftcr n hanl and pftnloiiK joiirnvy they wtarn* 
aide Ut tmil a ri>tri>ar ut N<»vaya Zetnlta In Iheir bmttx. 
l4(ar|iiiic thefthip tti it»- fac« o«i ttie iiltorv^iif Krarix- 
Jiiwf li'tiid. tMuit qtilt4* of (hH<»philou thai 1h" rvMin 
try was iinappr»achutile bv ordiikiiry iii«'anti. It wa^ 
U|M>it nM><-»> itbMervatiurm thai Arctio aiithiirilii*ii mlvo 
ratr<l lhi!« route u the best for eiploriiii; to th« north- 
warvl, and u|Km thi:i Ur. Jark^on forniulatiil bin 
i(c)H>ni>ii In the yi>ar whim ho i\r»\ |inhlt*hed bin 

fibtnt* whkli ui<*t with ihv approval of Arrtic aoih^iT- 
teM. F'U' ftntiMt thii»<. HAld Mr. Jark«itn. th*» Ntn)«wti of 
war wcr»* i'oii)»plc*iou'* by tlmir ab<>«*4M'*«. and lltil^ cn- 
^uur^^^>M|el|t wn* kivkh. but ftiiatly Mr. Alfreil Harni**- 
wortli. the wril-ktiown iie«*|ia|»er and tuacaxine owner 
of l^riidon. priieriiiinly ofTereil to proVidtfthe ne<«et«*ary 
and l^Hit; ^Miirhl fund^ for Mr Jack!M>ti'N propocrd rx- 
pediiHWi. Th4' "Windward" waa iKinifhl and altera 
tianN elTi'Tte-l in her A U>g hut was inadv ainl i»rerte<l 
at Arehanircl, aild farv wrrv pureluue^l for tb*» |Mrty, 

* " A TtKiaWMl |Ut« III Ika Arclir'^ ywnlrtirk ii J4rkMiit, X«w 

Twk wi<l l><i>bin : |lw|irr* |ln«l»-n. 1^ IV Maf^ ilte- 



with the fm S4-pti<niti^r 1<l. Mr JarkMin i^ntah- 
IikIivhI hiM winl*-r ipinrlen* uimmi Nnrlh HriKik Inland, 
and lite W4^rk of iliiicliarxrini; The cariro waf Iwi^in. 

A walriin WAK vhnt, wlitcli wan a Klurl l(»r the Lariler, 
The work of bnililinir the loj; liitriite wa-i anliioun. Thr 
lioiifM* wiL* Imtnirht in pieer-* frutu .Vrchanirel. Kacli 
Jo|c wii* numbeml iu order that it could be* put ti>- 
p tbir with fit*!*. The »\otier* oontuininK the pri> 
TivHmft w<r>rr haule^l to thft top of lite cltfT with th« aid 
o( a htvaui winrlt. S«>veral h«'ari were i>lH>t at thin 
tniHv Mr JackMiu (.bowed a ph4»tiitcraph nf one of tho 
bear«Jit>>T after he wai^ ktlletl. All th^ blood fn>m th«> 
anluialtt kille^l wa*> kept and fro/t^n. and ^very day a 
|M>uiid or »n of the froM<n bl'Kul wa^ chipped nut with 
ati axe unti added l<i the Hi>ut>. Walnt» meat iIoe« not 
appear to have l>een |>arti«ularl^' |Milalabk* lo the 
party . it wan t'»UKb. ciwinie. darK in nulur, and had a 
diMinct flavor of loilinp.. 

That thr BngllKhiuan will bavehivoold hath w)ii-^lior 



bnaM the reatel for th^lr m^AU. Th« hut was h#fitH 
by a bNiw ^ouJbu^t^on ♦■tove whwdi hwiu<iirrcl 2 fHrt "J 
incbn by I f«K»i 1 inch. Thin wim> bMiod i]uite »uftlnrt.i 
for heating the hut. 

A* ilays piuwed on, num* and more liDproTfiueriii 
wrre inailr in t)»r hnt and otwervAtiuriK were heirun. Mr. 
JarkM>n'ii Imok contains a full rreorrl of th^ ■eatbH'ci 
raeh day. Hi* ilef<!rlplH>ii of the polar nlteht u iniwt 
inlervtitlucc. a* well n(> tht> A«rfmnt« of the various hiiat 
inj; trip*, in one ot Mhicli a >M4tr cub was eaptiinyl 
which wet4:he<l 17 pouiMU and iiM.'he« tniif, Tti* 

bmr cub wa« thr vource of KT-eat aitinM'iunil ; tt criml 
eXHctly like an infant, and it was feil with ctiiHlens«N| 
inllk which a'As fnrced il<»wn its thruaL On KebniArv 
10 tlie thennonietor rpKi»icr»>d ;l7 Im-Iow itti* 

The fln«t nle<lm* J'Mirney nf IKWV was Wjeuh in Uiirrli. 
For a kuitf time the party hail lH*en pry|i»rini> ti»r a 
|irrhniinar> journey iiorrhward. and a>< tbeeiflnf ilm 
dark time aponwched, all iH^nnie hurry anil hik»t|r. 
Sli^ltrc*' were built very uiuvli on the iii>e« o( ihr»«of 
A^tmlial McClintock, wh(» is prarticaMv the fHilierol 
»|inli:liitf. The miijorily nf them were U-vi Umc by 
f«H>t wid«v and the tKMlicn of the sU-dtfcs Wfre miMvl 
6 iiiclicM above the Know and ice. The mniM'r* wrr* 
3*-| inch»^ Wdle; the •litljfes weiizhtftl IU iN^iiud* am| 
were built In Norway. Tti*» partH were all lasbrd tu- 
frether with rawbiile to tfi^e tcreaftf'r *>|irliit' and riA»ll- 
city to them. They yiet>- loitdtnl with tftvat ran', Mr 
Jncki^nn ut tending tH-r«oiia)tv to t he mat ler . tiovtt 
ninre than 'MO |KMinds b<-iiii; plnce«l on iinv t^tne 

i'mt* Flora was left on March lU witii twci [wnifa 
drawlnfC fi>iir iiledcw ; the total wcluht wa* abfiut 1,701 
|iouiiiIh. iH'inff tin* tooil and cqulpinciit of thr^ tatti 
and lwoi»ontes for w>vi»n days. 'I he juiTty pmcefdfd 
around th* |>olnt nf (_:ap*' Fiora and up Mler* Clkauori 
Thr lent uwsl on thl> >«>urney wa> Iliads In EiicUmt. 
and openeil aliil clo9e«l much like a ("liihete tAiit#m. 
The spirit ftlore was made of alutninum and wri;rhn| 
&I4 ihiiumIs, and on this all the |irovi<>tun>i were c«Mili*it. 
Tbre#> |>ound« a day were allowed to each inun. tia 
r«*HcbMijr the »|int where he decided to cai»|i. Mr. 
J;4.*k><in> flrnt carp wan for the aniiiuils. The pmiin 
mere taken out of the (>|e«l|Cf* aim) their blanket nulla 
stnipjieil on. and ibey w>'re iltsl with hnllern and fnL 
Thr dn(^ were fa!*(en«Ml hm out|Mitit>> to irive waruuii; of 
thr approach of bear». and n |H*titHl of tiieat wtis pvfti 
10 each. Thry then pmcr>e«|e«l to piltih their lent, ^rt- 
ilnjr into their fur». and tlien thr «linner was «f)o)ird 
Then followciJ a pipe of tobacco. uimJ they all firrpuml 
III i>li*ep for the niiElit. This is not u very (»asy mxiter 
when the tein|»erHlnre Is lower ihnii Im-Iow rem ami 
when a icale of wind )« bh*wlnir. T1m> Inevitable («4| 
bath of the Bnielt»hnuin l» aieuln jh evidence. Mr 
JackMin KavN : "I alwavi' •'tripiM'd to the waMt. iia4 
with a small piece of ()|h_iiii:»' and "nap aiHl • l<Kilk- 
brush which 1 carry manaireil To frer-hen myself ttpeoA- 
sidi^rably Wasbine i* a necet»ity. I never ou uoewi- 
irli* nftori'iinic mi*e*e<l it durinjr tlw whole tiiw* Ibal «p 
were Mi Frauft-JoM-f l.and, with a sulitarv excvplina d 
ihrtw day* In sum'MioMi wlu-n wr were blown 4iff ibt 
cna>t III tlM* »utitni«-r of INIHl in an (mi>n lioat in a ffiUt 
nf wind, and then we were very fully iMTU|Mpd lu try- 
iuR to liM-p afloat, and realty \'in*i iutin> wanthinn ihiiii 
wr dcKired. I have washed Iu teiiiperaturw a* livv n> 
41 below irrr.!. strippiiitf liare to the waiM to di> NMiftJ 
never derived anylbiiiK' but iriMid frnni It. Hut in my 
opinion the srus4* of rlranlitHMs and frr«lineMi derive>l. 
if only coiu|»Arative. owint; to the lock of water, enlirvly 
ciiniiirnHAtM for thn (miiis and |)eiialtirs invulve>l n 
ih*> procitfi*. 1 may be ' faddy ' <m the subjecU but I 
prefer a waMh ev^irv nioniiiiic, and bad it." 

And w» ou frtun day to day Mr JarkHMi d#<»rribr« n- 
liciouvly the Muiallewl hnp|»tinini! of the trip, and it it 
thi!< which civestbe book ilf* interest. II l» a >itimil 
pure uud •'iinple. aud M such is of coarw nere^Ninly 




jail. 



TlitC I.VTEBIUU UF UK. .tACKSO>"a HUT-TAKEN BY CANDLB LIGHT WITH 
FIVK HOURS' EXPiJSURK. 



on tAblf'fMiil of Tibet or in thr Arvlie rejj'ou'* i" 
nttilitv .ifiiiMtmlrAti'il hy tho nnrnttir*** n( Mr. lAtidoT 
aiitl ilr .TArkM-ttt. Tht> InrttT nmktit,.«.4l n b*ihroom in 
iho iiiilv livltktf rni>ln In t)i«> hut with cAnviui M.riN*iia 
driiikpfii .town Iroiii tin* <>i.illiie, whirh wi^r». rolUn) up 
yrhfu iH>i lu uhi*. AH tttf wat.>r ii*t.<l liiitl to \n> tuMtmi 
from Miow. Tim pr.'^vntr^l IUhiii hnvUii: iiior*. rhiin 
• bnth ill 111,* iui«riitujc. Inlt rwll luiiri Iia.1 'iti4* tiittli 
oiw a vvvr-k. Thr artnnl liviiiir 'pnw in liir liut wiw 
13 X fctt. find iu it tlii-ciitht iiirii lirfil. H\r\ii, and 
dUI tlMir work. TIms tucuibcm ot IImi |»*rt}- weul oti 



<li<kiiut«<l. hut II bt nmw tlw lew vuliiabl* on Cli'» « 
cuuul. tin tlie l«th ot Jluch tli»y •rriv«l «l 

Mr. .U(-kM>n rntide n »<-nmtl Jonrni-.v in "JJ 

•tnrtine on April 1(1, niid Ihli. r»nlfnl io iIm- ''V^",; 
of whut WM iialuiHl yiiwti Vicli.rii* Si-a. In ; 
imrt of .lunr th» >hip wa.* »u'ii out of In.- icr , 
la f.K.t N»w, whIrh wiM »uii|wiiili>il on '^""^ l„i 
wurlipd >>v tvvrti iiwii. mkI on July !1 the ""('»'* :. 
for Kimlaiid. carrylnc inalln and dl»|»tcli«.i , . .„k*. 
•• WindwartI - iialfml j.r»jMir»tl<>n» "fr* li»ad» fornp""- 
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iiij; the ocMul in a whnl« ticiaL Th<? trip wax Jt inn«t 
ikiJT«*nturous one. uii) n^KultcN) In ihrir l>#>lnic npArlr 
lottt iu n Aerw Nt<inu whii'h (>v««rwhi*liit»>il th**!!! whlli^in 
ail up(*ii boat. Th«t vArioun i»ltii*t>» uhlrli ihpy vMit4>il 
wm* morkml vltli CHlriift nnii Jhi^r^tnlTM. himI tlie rt'*<(JU« 
obrairiM) hy thi>lr *<x|ilt>rAt)niiH Wfre uf MiKd notHutiflo 
v-ftlue. M chi^y wrrtf an ltii|K>niirit cxMitnlMiciuii lo the 
tnr><''VApt>>' tlilA ltttl«* kn<»wii nftriiMi. Tlie |Mirt]r re 
tiirtiif*! ut) April II. The |ir«paruliuu(i for the wcMid 
winter were b**Ktiti suun after thin, aiiil the rurious 
»tH*ciuieiu whbch lutve been ubtatiied iluriiii; tlie tuiii- 
luer were eiaiaiiQevI anil preserves!. Then fnllow* Mr. 
Jai.'k»on'ii narrative of thi; wititcf, aniJ rniimilerabltfi nvw 
laitil wan 4)ueM>venMl. 

i>n Jiia« 17 oorurroii lh« lanut rv'iiiarkabk tni-^liient Iu 
tlM» whole thim»aiKl lUy* In th*» Arct»r— an iticMerit 
which Is r«>iDarkatile «>ven when the uiauy rviuntitic hi- 
eiil«*lit« atid thrilling eVentH uf Arclio exploration are 
cuuaiileriMl ; tUitt was the uieetiriu: uf Jaekwm and Naii- 
»eii. JumC after iliniier Ur. Ariultiure ratue ni»hicit; in 
to lell Mr. Jackaon that tlln>tl^ll hi^ ftel<l i;laiu he euuM 
•eo a man walkinir nn the iet; floe to the loutheaiit <>l 
Ca|)o Flora and aImmil four iuiLm out. At ttrttt it wa* 
thoi>i?lit that thin wan a walma. Mr. JnekMon gnt a 
|[iin aiiil fip»*il ajthc>t to Attrai^t rhi> Ktrans^VAattmitkon, 
anil orArtfd off tu meet hini i-ominn atimam xiw Ice. On 
nearer AppnitM'h Jarkson Hh<Hir«Hl u> t\\\u ami waved 
hiKoaf). The tjnfrlinh eiplurer ihoiit(ht that '<mu<< ae- 
rUtent IumI luipimieil U> the " VViiiJwan.1," anil thai 
tlib luau bad oume oil iu a buat lu ooiuiuiutieute with 



four milM of thp «p<>t whem Nanvpn pdUMs) th* winter 
of IHlMt. Aitil the iM>i( fiprlni; JarkM>n waa not far off 
froiii bint. On both 4irciL»lunM JackMrn hail NAnA(>n> 
letter» in a Utile tin cam*, nnd it I* riirloiiA to *^ how 
Mannen llnally re<>eivi:^l hi- lelr.-rn, ThU "|>wet oflJce" 
WAH unduubtedlv iti the hi)che->t latitude ever kuuwn. 
NaUM*u ari^beu 3Ia> |ioiiuil!i when lie arrive^l at tlte 
hut. 

TUe darn which NanM'ii paasetl al (Tape Flora went 
niuat interintiniT, An<l the lime win vpent in fpoiQfr over 
colleettoiLs, making Aiid venfyinj; inA|M, and xo forth, 
and on July % tiw "Windwartl" hovA in iiif[ht. Tht> 
l»-tt4ir» wi»n" nnvlveil Aiid diMrlbiit«-d. and all had din- 
ner on the " Windward." It M^eiiMi that after leavuiK 
tlH> Mininier befure Mie was cauirht In tlH* loe to the 
N'Ulh and waft lix'ketl in Ittt uurelentli.;; irraHp to the 
betcinnhi^ of iVcember. and barely r»cai>ed |HU«itii: 
aiM»ther winter in (he Arctic rrtrton. AM ll»e available 
timber i>f the t<hlp was umh] a» fuel for her entwines to 
force lirr way eloar of tint loe piu*k. JaekM>n requested 
the captain of the "Windward" to write Mr. llarraK* 
worth for peniiiiwion to take the "Windward" to 
f'hrUlianiH, and having rve^tvfn] hi« iM>rmi*4ion nfferefl 
to lake Naiwen th*'r*< and thfn I*** frnlded entirely 
by tb» Norwetctan explorer's w|Nh<«, The "W»i<l- 
w'aril" haIM on AuicuM 7. and tlieu oome« the Htory 
of the third winter, whkrh wati taken up with |ire- 
|uiraliofli of the M*ieutific mlkclions, data, htiutint;. etc. 

All the halidayH were duly rrnieinbereil, and It is al- 
wuKt pitiable tu read of tiie Chrifttnuu dinner in the 



PltXCTirK IN STORMIMi BUF^^STWOKKS 
HY (GERMAN KNtilNKKR <;t»Krs. 

Nrxt in linportance to bnlldiiic liriiUr*>«over larire or 
■mall Mtrrauifs the chief work of lite enirinet^r rnrpn of . 
Che Urrman anuy fx>uiiiittB in pr^'parinc the w:t> for an 
Bttaek uiKin a fortiHration. r re<iuenl nra<*tii*e ii< t;ireii 
In thu braneh of «erviee, an^l fiiLally it ik rarriiil out on 
A larire ««ali* at the irreat drill in utomiin^ breAstworku 
whHi U held every autumn. In thiit drill, eiieh of the 
eikeniy'*" protect**!' rwloiibt* in finally taken by i^torm. 

KeaJ furriflcat^MiM an* ofl^o »tor»i»>l by a' Mutdefi 
chan:e, Inntvad <d by a formal *le^. aftPT the artiltery 
of the be?»iesern liaM made a t»r»-eeh In tlii- hreii^twnrkft. 
At every attack an infantry divi^iuu of enirliieerT- pr*'- 
ee<le5. farryiiifr with it the (rtiiiter t<Kil" to reiiM've all 
obfttiM'hii in the way of the atlaeklii;; cuIuiuiih or to 
hri<ltre any frapN over whieli they will have lo ttow, 
tliiu elearing the mad so far as iwHoible for tlietu. 
Deep ditchoii irrnerally forni the chirf hinilranrm to 
lh« attark. The#e Are'eitlM>r lllletl with water, or luir« 
barbed wire fence*, calfropn. etc . nlared wherever im*. 
i4|ble. tiow4 to make thetti lin|Mift»>Anh». The englneem 
mrry w It h 1 1 leiu. t heref<>re. #■ ^peeiid ty eonhtrurted 
bridfteti for the pur|Kiee uf britlihtii: uvt-r iIm* dltel^et- f** 
tl»e attuckiiiir iwrty. Theee bridt'e* are fnun twenly- 
»ix to thirty two feet in lenf;th. and re<]uire ntxleen 
men to earn.* Ihnn. citrht on eaeh side. Two otlMY 
men placeil at the ent) of the hri<lt:4T hold it back by 
n>peN fastened when then* is a stee|> e^rarpinenc tod^ 




the C«|M Flora iwrty. On ap|Hi>aeliinjr each other 
Jarksmi SAW a tali man <m ''Mkitt" in nMii;lily made 
elottien and an old felt hat on hi* heail , he was cover***! 
with oil Aiiil tCTeAMf Anil blAjek frutu head to feet : hlN 
hair was lonir anil dirty ; hin cnntplexton appi^ared to bit 
fair, but dirt prevent«Ml anyone frtMU beiiiff sure on thU 

riint. Jaok»on nay*, *' W« shook hands nwwtlly. and 
rxprrvwd the icreaC4v>t pleANiiri* in seeliitf him. mmI In- 
ipitml if he had a Rhip. 'No,' he replle<l. 'my •llip 
Is not here:' and then ne n^uiarke^l Ike had only uue 
ecHunaniuci. wtio was on the Ihw edfpe. 

"It then struck me that hw features, iu spito of IIm; 
htack fcreiue and Umg hair and l»eard, re*eiubl«Ml 
Nans»n, whom I had met once in Uonthin bof(»r» ho 
itart^l. In IMOll. Th«n I oxclaimAi) : 
*• 'Aren't you NaOMin T* 

*'To which he repUed: ' Ye4, I am Nanven/ With 
much heartin««i I »h<wk him warmly by the hand and 
■aid: * Ky Jove» I'm d — li nrlad to see yoii,' aiul eon- 
grattihtted him o«i his vafe arrivaJ.'' Naiisrn then 
A brief sketch of what had oeeurml. Nansen's Arst 
qiiesliofu were in reference to his wife, and hi% ser-ond 
A« to the |>oHtiefi of Norway. Nansen was enrttiAlly 
reeeire*! at the hut and warmlv* pheer«l, He Wfui 
([iveti ererv liiinry that the lunler onitd -upplv. and 
afterward tiai) a liiith and a cl>aii;;eiif clean clothes, 
and wlH*n Jiihanwn. NaiiM>ij*H rui»|ianiuu, arrived, he 
waa looked after In the wme tuauncr. 

lu the spriitg of 1M)5 Jackaoo wiu wilbin tbre« or 



little c«bin. Preparations went niado at the flml of 
the yenr for sledt^, and as before important explorn- 
tioiis were made, and Mr, JaeksonV \ttmk. Is armuipa- 
nieil by a number of well evecuied maps which gt^o 
the etMime of the varlou* tri|*. ami (»ome hundred* of 
lllnstrattous hhow the l(iteref>tinK nature of the flndt 
anil the difncutlien of travelini;. <»n July 53. |HP7. the 
Windwaril " wa« diK««>v*'p»Hl, and the memben> <A the 
|Mirty were naturally overjoyed to obtain letteni and 
news fmtn the autside worliL Mr. JackwHi wished to 
prolong liix exploratwns in order that more of the coast 
nnd intands could l>e mapr>ed, but otlier armii<renients 
had l>ren made In Ixmdon in connection with the 
"Windward" wbh-h prevented her utilirjition for ex- 
ploring! piiriKiws. Thp»cleutlfte collectwus were packed 
and carrle^l on hi-iaM ; stor** were put on bnan! and a 
portion was left in case '«onie explorer* Hhould b* <wst 
away on thi^ tidHwipilable shore. AueiiMt 6. the 
*' Windward" steamed away from fape t^ira. and oci 
September 3 the vessel wa«afntin in lheTham<«. carry- 
ine the party who for mon* than three yearn had been 
endurinf^ the n^rs of the .\rclic cliniate. Hundre<t« 
of teleirrAius (d coneratiilation |>i>iired in on Mr. Jack 
son from all over the world, and it is in exactly such 
painstaktiiif nnd cjtrefid explorations as those c4Htduct- 
ed l»y Mr. Jiu^kitun that the value of expU^ratlon eon- 
slhts. The tHiok In uiuwI elatMTnrely ifluHtrateil and 
b««ullfullv priutetl and we calk rwoinuwud U to all 
Juvem of Arctic Jllrtmtunw 



scend. Each bridge cvm^istH of a »tn>n!r ladder with a 
low railinsron each »ide. A w^Mtdf-n roller iiKHiided iiu 
posts (Toes with each iiridire, and i^ carried by two ii>en. 

Thu is set up on tl»e etice of the ilitch in the mnnrier 
shown In onr illustration. an<l serve* as a *up|M»rl for 
the l>riil|feat one end. The hndf^ is ran over the roller 
till Itif end rests on the tcronnil at the other shte of the 
tnoat. Til* roller support at ihe near end ahw> servni 
to raiM> the bridge snltlclentlv to clear the wire fence 
which in freriendly placed on ineconDlefH'arp ait an ub- 
struct ion. 

As uton as the bridge ban lieen thrown acmN«. two 
men hastily run across ami make the en<l fa«t. so it 
cannot slip off. The others then follow with hntchets 
axes. etc.. with which to <I(»stroT the nAli«ad*>s, fence*, 
mines and the like. A floor oi boanU is it«^iinlly laid 
for (rreater convenience of the infantry in the rear of 
(he pioneer enr[)ii, and when tlwre is tinut an uicNn* 
leailini; up to the hridfte Is pliic*id in iwMitton. — We arw 
Indebteil to Ikas Buch fflr Allefnrttie Ab<ive llliutra- 
liou and de«ct1ptfon. 



On* hondrad haildinpi c«>nstructetl of iron thmuffh- 
out have lH>en sliip[iMi liy a Rritihh llrni to Momlia*a. 
a *en|H>rt In Rt'lttkh Ktisl Africit, to be u*e«l a* a camp 
outfit for workmen employeil In tlw hulliliiii; of tli« 
Utcaiida Hallway. The ciM of theM* biiildliiirA waA 
»bout $730 e«flh, bo it fca 8tal«>d lu preM dis|jAtcbeB. 
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WHAT A WKATHKR OHSKKV KH tiliUl LI) 

By N. R Taylor. ObMrrtr WoatlMP Bumii. 

Winr uni*f <'*r\<- ki'nw In r.nlrr to hroojup nn ob- 
M'rv«'r (II tli»> r II iTi I it. ^ W i-tr (i^r Huprau itt n niip«- 
llon tit;*' . ^ . [ '. III. ill i:i sln». M»rriro ItiA* n*'pn 

niiltf-i 1" Mi.'-'^^T rot-.-, ii.'i:.-(ir n iinlifr, hv.i\ if 

tlii- ;irl s» i .1 ^-ikM an m u ■ j n.-.: r.'|ilv' :,. rln- i|iu>fy. 
th(* M Titer «A jH Jt^l 1 1 nt III- . itn .r ha» U'*l U-'-n rir^i^wn 
Hwnv. 

Til.' ('ivil Sirrrirp ^ ' m iii'^-'.oii wil! ftlM> n.ritw..'r Itn* 
f|iii>>.T Inn from tlifir Urttnipoiiit mxni trl\ ih-- w.nilii i — 
wi'ntliMr pfopli. t rhftt id Aditition to n fur ).:i w li .|_'.. 
itf tin- Tliffi' " K >• " h'^ iini>t knnir MUtjf h iil/ > 't p :i\ - ii-h, 
i:)*ii;rrj)i»(i> hi>.f»iry. f'tc , rt!i-S « e?"*'f%f 'I- hI "I nirrr-i.fi.. 
oir>-. in upi!fr t.. -I .-tj-i' rlifir .h[t|.i!ii;i 44i*;ihil.rv, Imk 
tlu-y f(%tMiitt f' ll il t 'i-tr L-niil I iT.- - h.tnii i.t.- . i.i.ii,:!, 
to rci'i-ive Uit ri| i| f 1 iil ni'-til. lifl Mff ,.r n- \\,' ai 1 1 ti*- ;» 

\\\\'aih«r l'i:r.%iM III i:i -iTvi'iL' nn ■>' :i t m -i i. n'lif thi-r 
h»* Tank* O-* It'iTil f'ir'-iNi--; i ■[!)■' nl, M-rtum dirortor. 
8erv»*r orri'Vt l- in 'h.- rhnt^ 'mbin»>i, to Ix'acTi'vlit 
to tl.t* "^rvlrv. hi ii.iui ..r I'lliirnrioji un^l tntln- 

ftiif, und ill a ltlitiivu Ui tM^tjik;. iik^ M*-nJ:%iiilri Frunklln. 
a " iiliilo-Mplicr. plillaiilhnnHNt hikI |>rtnf»T." 8h<iul>l 
a HtxUnf ici^ii. .-i >,'v*i|Mi:i><r .(nil h Jnnuer : lit' iiiMBr ttv> 
»Wo to pn>|i(i»*«v <>f wtNithcr t-vctilt Xt> p<mu*- ami kt-fp 
mt JMCnrnt*' aii'l (•nnipr»*lifu«ivi' miirj of tlioM* |iii>t. 
H9llMMtl-.l biMin L'lt'firioinii too; atkil nn a-nt mtiotnrr. 
niMld^ tiy Aiiy ttiLr^'AJCii]? furnphiminliit wtlli wtiicli 
to *w»>*p rill* iw^uvt iL* (op loKt rotiict*. 

ttlinMt too «TMlMit to diHCUxv, a.« tho K-io^ni*i> ht* r»*|ir*>- 
•enU !■ based oo mtaral nmny of which yet rc- 
nain to b(* dlMovcrad. And fh^ Wt<»thfr HurfHu of to- 
dATiffilH itn remarltAhl^ tw^Sii^vftueiit^ woiihl not lie in 
#Slll*aon hifl iml thiiikiiiiC tiM*ii turii«Nl h.to nocoiitit 
ttl44r knowli*iL;c uf pbymcw aud applied it Ui th« varimis 

fo«««Mtliif(. «iid tabtttallnir wmUmt cOMdftiaai ftilla«ra 
in JniporCMic* ekaa on tin twHs of tho aeteaeB Iroai 
vMoli Itmrnnr 

ItlPMlMllot that philanthmprroDliI «nti>r into 
AH OMUpAtlud wh4>r4t ii:>ld-k*Uto«t«1 onU>ulAtlon*, fartit 
AmI ftg*rM» pkny Mil liii|k.i>rtAiit n p«Jt. liqt It niioiiM l^e 
rMHMUIwrad thftc i«ii otiM-Fv*>r Ifi at all tliue^ rn^dy lo 
bmve »v«rsr otiiDiit** for rh^ beii4>nt 4i4 iiiAttUind and 
■rienry* : th;tt Ii-h wtut imii .ire «-AttePt*d froiti Mr** t-dfiv 
of till* Arvtii' circle iii Ai«-Kn to litt* (rttpicnl jiiti;;left uf 
ftoiith Aiji«Ti'',-» ; ttiai 1h' ^huuld *w ir<tuitLlr «>iii(«i'l4'ol 
to (on*t4itl A ctuAge of woat hi^r t<» t hi* wisu'v ^Id M*rkrr 
on th# YukoD. MnUdm appronrbii^r o>h] wavr (roia 
bUblcok piMt Id Iba for 5i<t-rihw<ti.t. or r^^roKniM tlui 
iDttlpleat iiyiufitonw o( ft Vfm% liidin ImrrlauM a* U 
Mfbfor A«pnnirftto«raMWMNM to wkvtlMrn «at4>r». 

Altfaeairlin prloMrli taralHlwd to WMbar Barenu 



in tliH \V«'urli(»r Hnri';iii <liirinf: itn rornprti-ntivi ly nhort 
f*X iHrt'iiC-' : Mit-lli'ni- ftp.- inorf ^riftititli'. ith nliiiit ur** 
IirtMflfr, ii* r^Kul!- iiji'Pt* »"H^t^^lll•r<►ry, iiiid. m prf>]K>T- 

ti'Mi to pnnfrewji. itn ItrrNl fnp ill t»*| |i L'f 1 1 1 ii*)p.t»rViT»» (■* 

Im'cou iiiu' M I T" tiriri'iil. It i- t 111* drf.iiii <»f [|ii-cUi«fof 
tti«' \\r-:ii:uT ItiircttU toftouK'duy -Irikr lln* krv dot* to 
alw«i:ut'* act' larucy lu wriiIh<T (mpi'i-ahi im-, i%ud a|j tilw 
^r.ll•llr■ilIJ;v!:*■» ulifKiUl iiKliilj^f iiJ i:if -itriM! Ii<»i»e an*l 
wMik t'lT till* Kaitir ronrJu'^ion T- ■ »-tid. no stoni' 
tluLt could hidv iIh' jirocuMu *€^rvt »h<mUi tw left un 
tomad, DO amfttitpntt tM>vrpvi>T mnmivw bo nntrivd, 
•M M tbeoty De unt««>ifd.~Monthl]r WeatlMr Rvtlvw. 



fTHB OOHVERCIAL DEVEUIPinilT 0» 

tiKRMANV* 

lU <\ Kn^KMl \\]'. K S S. 

At n tiiiM' whrn lb" ■^-imii'Ti-iiil 'Triitri^'lr i-f tlir i,,^ 
tioUK IP. luon* anitcT tlittn --v.-r. nh-_Mi riii'ti .■•luntr;. 
tryitijr to KyuTi* the lnr«:r-.r p. Sir- «li,vri' ; [ t hi' w. irht'ii 
trudi*. It I* of tho hnib«'«.t iiiii«irtiiin-. ihur Kii^'Li!u; 
Hli«>tild follow intt'iitly what ht-r rivul* iii.'l nii: -. r i*. .rs 
nrt* dnlli^:; for (illlMniitli Ur+»ut Hrllikm -.Mti. ht r .'%tt i. 
bSvi» fur^lirti rttid cotoitljtl tr5»il»'.'\>i«l naviirurtnii. h^-r w*.!! 
oririiniriHl iiioiu-t.^trt' niid tiiink)h|i; t«\ ^ii-nii', Ntill 
lunrrhini; nt llir li**ad of the irr^t ronmii-rriiil iiatioUH 
of thf. (jlolMf. other na^iol»^ nPf not idlf; imVt'd, nmiw 
nt thitni hftvi* tntifif iiinrv«'li-ii> prnifr«*«« in t*vtrry dlrrc 
tH^iH. Thit in I'upwially ihr c^wt with Ueruiiinv. which, 
ttinnk* to th*T zojil. rtwrf^v, knowlmiuc. and tliopouph 
npft'of hiT hmiinti«ii mm. i>prupii** an importiiiit plar*in 
tti^ world * trnd«', furcinic upon Kng^lnn.l a rantitninl 
ulruBi:'*^ «'Vpry wlw>rp. lii'ii'wi, it in not tiw niiirh 1« wiv 
thai Ui'riiiaiiy hiU) IfCi^me onv of Knt(lnnd'A Kr^kt^t 
c«oi«iu«TT_-iai rIvaU 

It i> uut the flr>it tlui« th^t th^ tiMrtuahM bav» taken 
n Inadinff |Murt hi comuifrcf. Alrfady. in th« mlddl*- 
Aj^c*. Clcrmaii coniiucrce tuunirt'!>t<*d iE» streu^tli. not 
onlrin Clvnnnnj [tMrlf, but alwi la toni^ Donnlrim. 
wharo lb» bqr IndluMal dllM of OMftiMinar liMl«ml0d 
cmnnimiiil oOpfti «r HaniM, wbo had OMlnad. fmui 
tho «o yf al gl l or gprertimeot wbero thry wura 
1nti*d, dohmpoiis nrivil<v<*>- At flnt, thPMi OWlMS 
HafiM* WMf> fo dLr^-ct aiu] rwmrly oxirliiMire rolatiOM 
with tlw> town* whirl) hnd or%'nt<Hl thpin, byt Ittllf bjT 
little th^y Joihftl Into out- i*oii(*'d»'rA'\v. UtttaUkg a de- 
fruwive and offHnHiv*' Ifiuniie U*r the uiaiDteoaoee Of 
peaerw the ftdiuioimratUm of JiiHtiee. tti« eKIvaaioD of 
traii*, the rvi^lalion of quealiotw of oumoum, and tli* 
wntm of vscbaiige, ropKaeatiiiK. In a mcd, a pDwarfnJ 
bodr. 

Tnto HMHMlUft Lmmcho owmI Its orlffin to th» imnriw 
MUm of tiM jpoliMcal and kwUI in«tit«tioi»otf d«r- 
nianr Id tb» HBiddlo aim and to tlia InMviirtty of tmd^ 
aiwi fiavioattoQ m Dorlhtni ^ totMnsUonfll 



^ tvlatioos itradnallT Impmed and BiiiriO|it attnliwd a 

atattaoB wlioa* iMibillMllom «m printtd, Ml tbm will blaber detrre«> or eiviiiMtSon. the atlllCf «t Mali ft«0B- 
otten artoe nimailflm whtm a lia<wftodigB •rtypt irtltBg USmmof «a» ii-<«« ft ii. and aftvr four «MlnriM «t Bua* 
would rreatir [MTMM ttk» valM «t fltt flMWWraftfl tUatingprtwiieriiy. after haviuK exofdica a aoBiidar- 

abla inllaejMw on tiw isommeraoof BB«o|ia, lb«f aoald 



|W«¥«nl many a teiii|iorur|' break la 



8tatMti4*« pUy no nijidl part In m tftfT o h tm ¥9 t\ 
work, and in ordrr to o»tapUa a nfu l data fmni which 
to dednco linporlutit Umtm !■ Iha Itotun*. it i» ohvlooa 
that mucib dvpemiii upon raeoM* bahifr lutrllmK^atJf an 
wmll ma aiwiimtclv kept. U la a popular bidi«( amonif 
tome that ona dar » the aniet eountavpaK of wimo 
other ; tthftt back in antna poriod of tha worlds blutorf 
t)»e at4iio9phem rnrlfxt in prewnni, tb» temperatnre 
roMtAiMl M\, rUt^ wind' bm^kod and re^ml and the 
okHhb fiirtiM^. ciititik;-<l iheir •haneaod melted away, 
each in tlieir tu*i). vith unvarylni: reicularity. atcniii 
aitd afrnitk. Ut be r pettl-M] hi reinit&r cycles an tin' un- 
eeosiiti; laill of time tcrlndrf out Cbe yean. While many 
faetM leud to prove the falUey of this tbeoc}-. clinmtk; 
nonnlM tlo nnt yet eiteiid far enoufch bark to iwaitively 
enntrtjvim it, and it rr^t* with the wcathiT onwrTiir in 
the fotnn', with ht« orruiiiiilatci) data of centiiru>«>. to 
aslahhith tho trvit ti. 

The relaeiirti t>^tw.^<n oliinnt»>'i and <*ro|M iit clo-«i 
that a kt«ow|«ilg» of tli»* Inrt^r K indf<|>ensah|«> to thf 
proper perfonnaoce of an oiHif-rver'n dntiifi. and he* 
Nhonid alM> be (ref>loiri''l eii'Miirli to Nttidy the •'oil in his 
Slalc or IVrnt'iry with n vie* lu d«*teruiinif ilw BjM*cinl 
ndftptiibilily to Ihe v.-irnMiti pro^hit'Ia. Thi* Aitn'oMi of 
the* pifint^cr, th^* enjoyint'nt of tht* li:>i!rUt, and tlm re* 
I'fiiiry (.f tin- immIim -"-^-k-T (1.-[hmii3 i.i.t i-iily ii[K>n tlin 
r'iliii. i:.' ■ if li plA-,'" li;in.ii. ■!) if 1 -.yr- !■ I u. t ■.. .ii^ :ua wt»ll. The 
«p t-i ...iti- i.inii- r i" iJM I'i-i.:''T a ('ri'Atiari' of ni^r« 
liT i 1 1 .1 . r ! I n;- 'U* h'- r.'l >■•< II. innch iip<in th<» «^li>nc* 

I if II- I ■ 1^ .1 .li ?(ir < 1. A-* hp iUt4^ iifHin tlif j.wt'at 

of hi. tiui oiBrifti who reprwetita the Climate 

iiti'i I 'r p s.-rvinp of th« W«ailicr BoiMa ■boakl bo 
nitsr^ hi. nt^iU and AO anfolUa^ ■oorae fioranj 1a- 

fortii:it.:--ii U*- iMay riMpttre. 

Miiny Ih- iii'i-t irii|uiT*Tii5[ rT'c'iiri!i rif ih*- Wcnfhrr 
Burt-.\u .-iT'' 111 "V ;,>■ M- t rfi;i->*.t*riu^: ni.\plt.'Eit'« 

which do Ihi'sr ■w.iTk wiih ihr aid of ci^trii- .unr.*. i*- 
and while! it ix n<:tC ncccuary to bi> an Kditton i>i' u 'i'."-t.i. 
in nrdirr til uiiNlitrntAiKl thn f«>w pnnrii)t»>3' uf fU ■-*( iciT v 
involv'4^d. nn obwrrar aboolU, at le«8t« luaster 

. .uajh of ih« ntono* oCtMa MbcUa Unld «o aaaaiiat 
fnr ;%M.i rmii^Miy wf dttooli Is the workloBi of Main* 

-tnnii.-i.r- 

NViihi- II k[j< 1 '*''>■< t^-' riif T'lTi uiv H-ji- Jnriif ixnt'd a» 
(ju*' l'f ■ h'.* r.- ii.ii-'Mii>-ti' - "f iv 'Avjit tjiT ■.»t..'..Tv^-r. ir JiiU)«t 
tiof !"■ Mi]'[i"vil "Ikv". thir »{Mt*Ei«^n [« liM'ii ni (*..ti:ii-i'tl«iii 
wit'u iiirr -^-i If' i' ■ '^'v in h ■r^'ca*tinif tlm w.'ari.'f, ..p tlmt 
an .'ItxTv.T vhi.ulil h.' iibli' to i»lmrt. th.' r.H.-'.'lhtiiinii 
of rht» hi'uvintv tlcnrr out rh.. time for the nevt lpan^it 
of Wnui. or nu'tu^tir^i thi- p:iPaIlAJ of Slrin-*. TJiepe 
nrv lime*. h<iw«tvt'p. wlinn i\ knoulfi]^ of notiie of il% 
erementH i»i liiiikerstive. fop he sliotiM know ht»w lo hm* 
thiM»- jrii:i4;i'iury |Kiint>4 and nrcli'i* in the ckE*'*-! hit 
»pliiT»* ill order to inteUi„rnt!y lU-^Ariikt any phe- 
nniiieiui that nit;;ht havu i. beiirhJi; ii]m>m |i|m nnrk. 
Thi>re in th.*' niinipiitu tH> d w-riu-.l In , 'ill ir* i)»'tiulH. 
fMiii titf* l)r>t arch of lUwti lilse liirhc until It Imr-H 
ft*nti liL .'lU 11^. Vikni>;;iit*'d hplt'inloP: tliePe itPe htilott of 
**idl<*»« VATSi'ty, Iwitli of Min jiimI mjih»ii. tu l*v noIe.il; 
tlwryaiv uiynii-U of iu»'ii*on* rimf wt^nder from their 
orbita aiHonie tbe etnrv aihI »l>oot iuto uur ulwospbttre, 
laavlaif a llMtliiK but luuilnaUH track, wbleh the qnit^k 
•yo of the obvert'er uttuutd tueonuro ; and there ari» 
many o4h4*r wntiderfiil thmcH cotLTlantly oeramoir 
anM'hir und a^Kive ch«- idiMi-l.t, it r^.ord of vliirb wouki 
innU.- UM'fnl djit;i for tiitiiri! lu "utimtloil. 
Tlitre bavt btwn naaay inarkad wnpffQ fWM aoU OMda 



w lonnr eoinpeto oMior wHh Holland, whwb had 
•neovMod in atimctioff a large Bbara of thair btirinw% 
or with Bn|Han<l, whieh th«!n had already — e o red a 
naalttoa cf great hnponaiice, and had pennaMntl]r 
liaeoino one of the nrinrinal coniiuoreial natkma Tha 
l«a«nw wan, tli«rf»fom. (IImioJtmI in lAtl. The hMory 
of tl>e HaikM** and that of the noverfal Hanwi towim, 
Hainbque. Hrvuien. I^tievk. and other ciit^Mi. t^oneof 
the loiiftt iniemlli»fc paiTM. of the hiMory of the com- 
iiieroe of the wotkl. *nowinK that. ev«o in thot*e dayn. 
tlie Uerwau tuercliauta wrre already mea of enertry. of 
rnterfirlftiiig Hpirlt, and endowed with great buvmi-^k 
ca|Mirity; hot the MUlte hbton* »buwK aiw» lluit already 
at that lioui there askdoil In Germany a party xtrontsly 
in favor of wobMrtloniHo: that, a* in thr prvHint ilay. 
thm wm tbtn nvmroufl adlM»r»nU t<> roniiuerHal 
RMtrlcttonR, and ataolutinn ht errinnini<*At tifictriniii, 
the ftpptlcRtion of whti-h iMrittyr.ed iht- . level.. pnieut 
of Internatloniil coitmiHriw., hihI' ufii-u tfjive ri»H' to 
riviilry l^etwei'ii the v.inoijK Uepm^iii j.ti»r--- nod towiiH. 
Si> Chat. HnflePiiiir an they dni fr-i i i u,^ -.f urii^ed 
ucti<m, nutie of the ireriuuti -ht'*- nr ■uiint-n lal 
townit eVf-r siifM'f'esled in rt^L>Vi'riiji; th' ir ^inin r hrK 
iiiin' p"-iti.,T:, lui'l il i* only ^ince l^Tl. wltf:i \':i<- IiamI.' 
(if S' ljiii ii-l :h" ioniiniitiiiir po'itiriii m' IV ii^i'. ui 
Kuri>p« Mid opitiu'd Uw way for tbo letlifration ot the 
difr^rent timuui ataMa Into ont «mpiN» thai Chir- 
ninny ImMOOIM flftlte to tb« Imit; io A IBBTM IMUk- 

n^^r 

Theii the K'fnat U.'rniah who wan placed at rli>' Ii.'Ad 
of the iifT«ir^ of I; i- l' i in" r> -IioWihI clciirly -a lu - r-n' irc 
twlicy chat llie nniii.-p-iiii; i.f hi** ni^ifim^ w.i^ hm* -mly 
to make iierinauv ^ln<ti^ iiij-i p-nvi r^iii, hni nl.-.., m 
i«*curc for hc-r £ti iuu[>- <t^ m.i ■.-.r:j.ii; ■( r\\<- w.irli's 
tra^ir. Afti'f having; provuh'il ,» i-. m i: i it. i -ii t-.;r 'An- 
united (frnnait fininrrv to th-' whi.h*' I \thn'h li'-.v].- 

plied tllfl Zollvpreln. hr- enfor -.i) \. rnul »- iit'( fi{f 

tlon. pl.10•^^ the rftllwl»y^ in t h-- hum |- - f 1 1 iri a .■rii- 
infiit. IntPiwIm-H^S ut.i'.inTi ^^ - iirh i - , n i. u. -. ju ,.1 
ColliH for tin- Wtiolf ■- I I i'-ri.;,,|,_i. . 1 !. -i i\ . .n 1. < M r ■ . i i ^ri 

Bi»marck lakl the (uuudatioit uf the future lereat f jer- 
nan MBpffe^ aiid« by liii vIm aiaattira*. caahled Oar 
«anf to aoBpeto on Cbe MA of intamatlMud eMn< 

tuerw. 

RralizinfT tlint K"! ! th.- pn-r inn^ metiiL par eind- 
Irnn-, in tim ••■ttl- iu- ii: ..r nil uiti ijifttioMil tpAiifc?*c- 
tmnM, that Knijlnnd wiih hep i:>>ii| htAnt];\rd ntnl M>iirid 
ban ktii|t I H il l**> ttiid hcci utie * he prl iicl pal cold atid 
iii'iney tnarki'l of the worM. Hi-rtJiin-k erenle^l and iic- 
cepted tlie pr>->idrni*vJt>f the Iiiiiieniil Hnukof (irnnnny. 
after haviiiir rrpliiccd Ilie jirnUien, bunco iiinrk, thaJrr. 
aini loiii* d or tli.-*:er l)y th<* n*ifh»mnrk- Ili'!*nw hnw 
Enirlanii, by nutahliKhiiM; nunuitiHiN iMuikftainl hmncheft 
in )i*tr ooloiitM and In Africa, Ania. China. iSonth 
and Xorlh AmerkrA. had •H-eiireil fr^ter facllltlee for 
her triute: how bllln on Kiiirland and BnirM»*h luTepl- 
AiiCM wer** ererywliere r^eailily taken, eo heindiiri-d IiIh 
cofiiitryuieii to e««t«bli>h tieruian bankiui; mnriitiitonN 
in foreign |>arth, twti«<ol«lly in conntriee bf vond tin* nea, 
to maketbe t^vnuau relolieuiark and tieruum billxaf 
eTobange familiar everywhere, and tu iMeeure to the 
lierioan bankM the eotomlwiun, interent, untl prolic 
arising from excluinge o|Ml^ltkml^ hitherto pnid to 
Eugliiifa banlot, with tha nttialt that Iterutan i>aiikf. apv* 
tonndad tba Afiwntmo Kopnblic, Uraxil, Cbila. and 

• A MWArt Mm ibe Bf Ma i 



It h.id llkewiiM* not eM»ap4^d th*" irri'Ut eliaiwellnr ths' 
a wt-ll oricaiiijci'd fNin^nhir rorio i*:»n futi rihuir inuvn 
ally to eiilli*lit4Mi ariil l*. extend onritiiial Irmlc. ut.l 
uihIhi- |m>> hIiji' ihrertionv, j»iir| tjrnlfr tliow of hi^ im. 
adjilt'tr*-. an •■llTi' ' I s-^- ' i' -r ''ii <» :i- !■ r'nc l. u "no, nhfiKid. 
zeftloil«lv proiUi''" ltl^•r"-l^ .f < i'-riii:uL . . 

Ha-iEi.ArcK fii " f I ii' jn Kn.-Uiu'-i fttiil I'ritmf, the lumt.- 
fliiiiti- - .111 'A ;i ' - 1 p; ' irr 1 rlir ;ri>v<*rniiii>itt in III! thfit i» 
tiiM'fHviri. r,. iiiUiirii-f t l-i- ureKrire and pro«jMirify t:if 
i'tHUi!r> . Ij'mt ir -i1 rh. c^innw! H!id jutvlL-eof r^it. 
Ii'adin^; i>nnki'r- <>'. irr-unu.y ,v[m .n.,: i > 'lij^r of rh),. 
Herhn lltfent of r h.- tir»I '...nki^i^ hi.u^.' m Ilie Wnplil 
He olA^-rV.-**) t|nH' Eh^-K''-'^ -irtf-i, i i. I'j. ;.'I,iin'i .1 ti. j 

KpJii !■>- ,\ . i. valutHt r he ■ I 1 .p^-r-tl I 1. t.f cipah.r riK.-iJ, 
mt'.[ hi. !..■ r.itimilted the Itr-' li-rnnii .v ii r h u-i- 1, i-.t, 
niMii^'i -.rv niiii-cr., I..-m3wi- H.iiiif.t-rL'''r 1 1. .iil-Ii 

jjii it'T iir-.-'U'i-- I. !-il.n. .»] ppi-i'M.-i.!- H.' i.hvuh.'.- 1 1 ■ 

Mipp.l-t I l.'|l.'ri.l'k. '.vlli.v.. l.-ilL't' ^^ -'l-. II. V,-, t-,;,-i . 

jti .pn-.t I. nt t.ri'.^:i— • ' f i-i-.inii*-h-.' -i' Sl.ph;ii,. w;io, 
.11 . TiMti'-i th.' lir.; p i-t:il iii.i.iM .-r II.- '^'-r, I nrnl 

t^iiv, I i.-rii i;iri\- .Hii Jil III. .Hf ]-.rf.-,-t pM-l,\l ;ui<l I'M." j-riiph 
K.-pti/f. Ul>'i.tiPc-k n-'il tl,.' n.' <.f Ml- uiuij.'Mii. 
-iMriin In.- «hl>-li i.-' 1 1 1 in-r ; Jli: l'I Hi ■ i ^^l1;l parr^nif 
r li'- " .it; (1. ■>.! h" rni'i ii:riii'«'d ' h'- I'nii-.i riirt Hi-n <i( Hit 
tnnn lunil bontn, obt.'iitu-d KUt>vi)iii'» Inr licrni.iti «'r.*iitii 
nhip i>iim>ani*!it to all p.irt» of the friolie. whri»e hlnfw 
MooEi villi with Kinilinh »-t»vinii>ni hi i*oinfori, di>-ri}ilii>e, 
and >i[>4'cd IjL»t. but not l4'a*1, be r«M-octilii'd thnr free 
tmd«i woA th^ foiindatloii nf Kh»:l»ii<)''- wealth aud 
profcitertty. and the Iron r'h.^ncelJor bfcam'* a free 
trailer, and §noi*ee<led Iti alM>|iKtiii>ir all import da'rf* 
With the eineption of a few liv^nl rliartfr*. And Kn- 
rupe luokv full of adiiiinitiuu. the ticrmnn fx^iitlr «it|i 
f«<elinpi uf K'lLtitiide. on tti't luan whiw* indoinrt khk 
wiH enabled him to cnrry out hi* Mdn'mm fur il*f rtriu 
CKtabliKhntent of th«> trreatn^-ut of tterinuny 

.Itwt n* under th<t *lronir gov^Piitn^ifit of KwdielifU. Mni 
arm. and i 'uUi»>ri, Prjince priJi*]H>rfd: JiiKt a* under <Htv*r 
Cmiuwell Kiiiflani] tuid ii (M'rii«l of treat (ipowfieril*; j«*s 
AM under the •.wny of >iitHj|eon 111. the <<«>iiitnerrv anil 
ilidUNtryof Kraiire were in a IJourifhiuc slaCr; to uo- 
tler KiHiiiari'k'!) r»''4;ime Herliii t»«K*niii4' one uf the pnn* 
ei|Mil OnanciiiL retit«>ni of the world, *bnwing aipuo 
that bn!uiii*mi prnnpem in a country nih>d by a i-tmiw 
poUtt4uil goveniOient. Under the iron hand whichheo 
nnifim) and loagnifted Genaaoy. Uenuan trade and tai* 
duiitry developed lo all dirootlomw 

Hut the tiemsana wera dairSed away hv their laeti 
proapertty. Intoxicated by tb^tr rep«>atetl tmoueaa hd 
away bjthoPreucb warooutribulioti of the niilliudi 
of franee, thev foundixl tiu luerouK oumj mn ir» and ladai- 
trial uiHleriakiugM Ueking a lulid baiia; and. an im> 
ally the enw in liinee of gmt exponafciB of tradaanil 
IndoMtry. oTeffptoilnction nod oeartmillnir provoked la 
Qonuany, flnt^iapM doelln* In prleof^ aod ■nally, « 
■twin crMa. Tbto ma but n nmtlllon of what no- 
oonod ta Eoikiod In mt. UR, mS 1«0<^ whan. o«M« 
to thedtaaetrooa nMlM of ovtrtimBacb too gOTafftawot 
wae eowpelled to Boapawl ttao Bonk AA 

And Ueruftaoy bagati to look for aitlAekl lanadha 
Indoatry, oloafB pioiio to ]H**t*<Uon. aMrrted it«ir; 
It denaniM imporC dntiei, not ao uioch ai a mewnm 
of piraMetion agaloit. ItaNigD ooinpetitina, becanw 
OoNBony Bimody oeeaplad an Important poeltloo )• 
Indnalrtfel nlkba, faot in order lo anforoe bitf lier prleca: 
and whOD Iha (lerman market* were flooded wkb 
Amerlflan and Ruubin wheat. KUmarck Iwd to yicM 
to tbo repre>«ntatireff of Induntry and agriculture, who 
ineUted npoo prote>f*tlofil4iu. niMl the day» of frefi indr 
lo Germany were ov«r. In l^TSf, ih** flmt proiertt.oiW 
tanft waa adopteil: the ini]*ort>t of forciirik in>ii, wot»l. 
and grain were checked, and both liamt>uri; mid Hie- 
nteti^ hitlierto free |K>r1», finally entered tie' fi.-riiiuii 
Zollverein. It eooti bceniue manifest. lio'H»'V»>r. tht<h 
a« tfi itiways the 4-a<#>, wh<trflvi>r protei'lLunlkiii i». iii. 
plied, one riMT in th<* t^ifT ih n^^ver >itnicient: o'lii'r* 
an* naro to fnllnw. The Indu-trtnl larilT i^ii- hu'rvfo-eJ 
brtwM>n Iftkl iind |hj<V and the lnMM>rl dul) on ci>n» 
wa* rnlned )oii*rf^»>»jvi-ly in ;in 1 \-^-*'.. 

Now. the hiMory of cruun .ti'-- •f.irh:-- n-. •.! ;[; tir.^ 
t<*etlonihnt iilw-'tyn ft-itrf?< nueriiatinn.ii trjiiti-. nl«iy« 
leadN tu retahiiMi.n. iiinl history re}M'Ati>t| itM-lf u'ain 
iiithi^caHe. 'I'l ir r% t-r ii ii'reii5.inir duty on sr.*iii IjwI 
(be elTfN't uf (' I: CI' kint; it luit of jHui.ping ftlru(;i't b'p. 

II.- "ipi .rl :■ I .. nii.in V • it t n.' pr ui i' p.i I art icI.' at Kti» 
•-i.il. [in -.iiii-t n .[I y.'i.,',t: Aiiil h:. iPi-sin retiiliAtfit 'o 
tmpi.Min; .A JU'iivy iiupoir duty upon loTMiimiy's jiriii 
rilial article^' of priijiir-t luti—rron ■^\■>\ 

And (rr«dimlly rbe rebitionn tw -'.-'-n in - t " ■ jn-.U 
ixiwefw berailie le^n frietiUly. Thi- Uirill wnj-wvrul 
|uwi'i( by Uieext'ii'""'! Uii' < ifTEMiri (.in-ermiKtit --i 
the poles who wt,.rk'i.i 1:1 t:n- fai^ti-rir* and hiirlHin 
tit"jir Uie f run hem RiiMon retaliatetl by ini|M.-ii { 
rfU'n];i'i'iii» tetidin)^ to rentriet ttie r||:htfi of f<in'i;:ii''r» 
t.i hcl t pnj^Tty in Uii*>.ia In a word, tlm »lri;:i:i*' 
h.-l-A.-.'!! the* two preat iinrt)i*'Pti |i«.iuen» LK^jiliif 
h< t'^vT iiril hiTi'i f, I II tit/ t r.i 1; i.\:t KviVeriimiT-t 
t.-nip-i'.l ii L'i'''it t-i .ii.il.-M.ini'' 1 lie cp^ilit nl 11m* 

i'ri..'ni>, .Hiiil, hv .).-:-i..*. t_ti >ineii h^-r in. l^'*!. ihr liri- 
|M 1 i:il l''ii.^ 11' (i. riniitjy derhne'l \i< ii.iik.* nuy fiir;-'--' 

ji lviiii.- n Unh-i.-vn wrtintii-s. I r.. !. a i-f -r*! n"'' 

fr'.t.i ;v p-i] li. il •sh\:i Ifythil, the MlUEiilii'iince <if to*- 'I'' 
4'ree i.f ■ 111- hi L'h r«-i iiii | turtanci'. F^vr it nni-l 
be S.iru'i'f I'-H t:i.il I'lih--.' |t|.>iiiiirek wo* not oulv Im- 
peniil < iEiiriccI lor. tint til*o I'lv^idenr <tt the Iiiit**^-'' 
nank of iJermany, nni] tin- r*^rii«iil to Ailvarn'i' rrKiiit " 
on the Mvurltjes of h fi.nfttry with which lifriitun"' 
ntlll conilijii*-d to !h«, oflk-iairy. on friendly t^rntv i-"'il'i 
o-ptaitily not have l>eeii a*iofile\l i«itii nii h;-- ki i'"!- 
edtfi*- OP wirluKit hi-* entin* con^onl, 

Small c.-\««M M:>nietuui!K have RTciit rr-iul(f. i li'* 
trtMluction <d ppott'ciw>ni»m in WtTimmy us^e n** 'o 
the tariff war. #irt.-rw--\pd to the tlnanc':ii] war mtfa 
Riimui. uiil.'h. Ill iif ftirn, U.il to the poUii.-nJ m"I 
tlrmncla] aUianw tietwe^n KM»fl[a «i>d france— sm 
arice which, to a creat eJllent, hel|»e>(! RtjMi.i I" pl'*"^ 
hi-r llimnoei nix) her luouelary hV^ti-iti on.i"""Ci''- 
(•Ji-iv and eiiiiblt-.:! Iu-r to t>eronie 'i .iLtuiinr^tJii;; J"'"''' 
iiol ouU oti Dm* t-'untitient, but »Im In (Vtit'Al 
and (o follow in the Far Rost the fMilMry vitli ^>i-^'' 
we arr ail acquainted, 

A» you see, pnifectinnbin ha« been Ihe iimni ""-^ 
of important International *»v(»nt?, tlw c<nt»e<i" ' 
which caniMlt bo fftreet^-n even m thi» juocton- : "^''l*' 
In Germany Itaall the further dt-velop^ocot 
tloniMn wetit hand In band with the proprf-* 'i 
ocMiallMU. In TAln did the gorernmeni iin'i«'- 
neaiiuree for promoting tlie welfare of thewxrkim: 
■nn 004 tha inprovemeut of hbkn. enulaaUy. tiM 
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iltUtfaMi bMK n wi ifioro nnrl more priticnl. stxl Alih"<ii:h 
BiMMkPrk Ra<^Ml*nl m tyntiifiitithiitc bh firpfirit^ a*i tv- 

wKh tli# «iiti« .'itiiHrtM'iiid'jit an ftwrruerly. fiiliff (hmo 
cvown ur fmut uatiuu. Hi* faJI bfcnmi' tm-rftv a 
qimtKiri nf tlayK uf boun, tHi «t ImiiI Dm* fniitifTil r 
vani of luuDarcti aud faltivrland bad tu iliidi])|<t-ar 
froin tbe putitieiU arrna. Hn mnv harn «t»uiiuittcti 
niaity errunt, but to him li«>loiiir* Knv lM>iior tif ItariuK 
laUl the foQndatinn of thv prv^piic mltchty Ijfniiaii eiii- 
fiirv an a politirnl (■■■initH rriiil ]iJit:.<'ii, 

Tlw Work of iliM cffJiTfhi *Ij(l*->iii;iii iif niir ('Hiiliir> 
wa» ir>o(ttlui)(>«| tkv hi' -uccfK^tir, <"«|'rivj. hiit tutiler 
iMiirli iiitir*' ii)(i<.|t<rHlf L'iirimifrrt«l -.xtnl I'l-^riil ciKKliliitriH. 
Tif (Mi]itiL*Aj allfnitce witli .\ii»tri« iiiul Iliiiy iMricItKjcvl 
l\v MiHtiittrek luiitlr it jMi*>?iili|f f.ir hii ■>i.M***r-.-i*hr tu miii 
I>IeT»t it by a roiiiinrrri.i- :il li iiiiN- wwii i. i:( roimtrjcH. 

thrttthnf I)it>'i:it..T. I'-IU ;i. -i.i-iiLi. i.-i.il tr.Miry. 
bawil iifKm iowiT t.ii uu^ .■. ,;i l luji .| twl m t<.»i» ( i«'r- 
aijuiy and ,V'i.;it.. It wuh foKuv* ci) mm b'^-rtrtmrv 1, 

by muithvr ir.'ii .-s with hiilv. Swii/crlaiKl. 
t:iui!i flunl S.rvi.» -.ilii.' a trf-Mv oniumTft* iiiij 

I :t .1. M „. ^-,,r,.r,..,l .« il ■! K.rllll.-.lli i ■ r hi' IsT 

.I..i-iiJir>'. 'l\f"- ln-;il.i.-^ tii,,-. l-c "ii- i-icjil of 

•AiwiT n.ir,ii;t'r:-i.'il trr.'-a!u'9 (*ii..fu|tt b*-, tuit in'-vcrthi'li'Kfc 
llif-> |>r:-vf'.ln- 't'liil liiut bt'i'it to tho i>ti;krt» |irii- 
I'-i'itiiai-t |.t |ii'v f'jiltinfi) liitlit-rto by <»■ riniiiiy, thjit 
iiiort Eiii>t]i*rat<i iii*"!t* b.iVf jjutii»^i tUv ii|>|i«r" hatid 

Itirrr. Ttki'M* tn^Ati. - b* I •''MM'IildAd tOT * UHH «C 

\i,r ir '.Ml- ri.r 



■ rt,i 



1" 



■li 



-\u 



M,*rr 



aiiil frii'inlJv riAtioin* 
l\.n~-'*\x. »»n thi- Mb 
jMittiikir f t d 



t jr- i_'i.\'.T3ini'Mit !■( Mli' i'liT til 

to (b-p t^inrt wur witti Kii*t.i.-%. iniK-^-Utin >iUn ili*- <b*i 

thr liu[M>rjjil It. ink of <(*'r rii.(itv nf tbr bMb .Notcnt- 
b*'r, wbirb |>riibib:tM.( !%tiv:iiii-r< on Klln^ian 

»*Tiiritii>*. S«) tliut i« iiiiif** iipiitb'mlt riinn*rri il |M)bi'V 

b^jil**!! lb*- woutnt- tiitln't^^l by fi!r«Tii«' [irnlr-^'tiuni^iu, 
lb»* Ainifnbl^ rvlniiiiri- Ik-I thr- Ittojrrt'at nnrtliiTii 

iMiipiP^- wen- r«*^litr<*d. ^n.i Itt-rbci onf» again jMrtiei- 
' I. Ill a iuurkr.1 luiincfr, in thr importimt jtpwiaa 



hiMLncinl ufwrntiouK ■'•tnnis'rrd with tb* MloHtlOB Of 
ibt* f<>rr<*il eiirriMkrv in tbiit •■■Mintrv. 

Ami l!ir favorji(>Ji' r«<>iilt<^ whu'h liAv*- fnltuwitl (he 
iii^>n* nnxbrriit«Y <Mmiiut*ri*tul iKiiicy »(t:»iiiruriif«*d b> Urt- 
rii.iiiy bi*r*iu*» iui.r»» t-vii)Kii( H-r Mirl«i»*ri'f ami ooW- 
iii.'r<*t» i|*^rt>lii[i^l Ilk tkll ibr»'»*lH»tj'' In indri-'ry, iStt 
h*--iimf a f»owf r : in rfi«tiiiv«| miil el'i^irtf iuibcrtrhM, 
ritH litTtimtiH nr>- tf^dujiliy tiikiu^' I br l4-iid. *iufinwi 
bniik>< nbnmd < lb- Hnuib wi IK^iik f><r < ii'rniAt.y, wjtll 
» ra^il.nl "'f I0.in>\t^*3 mark-, ii n ivrf-M-i.ii-iJ in Kwd* 
Jaa«tru. Sao I'uidu, fjanlm. ctf. ; tlw liviiurhi" rbcTIM 
Bank, wilb aoanital of 3Q,iiuo,4MN> marks ha** oni«etlD 
BiMCUia Ajrrw, Valpamivn, etr. . tim Hajtk of Chile and 
G«nnuir. with a capital of HMHiv.OUO inarks, Is uUo m- 
tftblMivd In VHlimr.<L»i; wrhll« iIm (Hn»mn Ada! la 
BMik, with AcajMUilof iVn^'.QOO snarly ia f«pKMot«t| 
la ShAOffhftl. Tl«nl«ln aiid Calcutta) «Mnilributi», with 
•il«oc<w. to th« promollau of 41«nuaii trad« abroad, 
•arainv ■atHfMturv dlvldnMia fur tb«ir 9haJV']iol«U*r& 

In Italy, hnniediatvly aft4>r the dMutmaa eriiiU in 
18B3, which eauwd 44 Daakii and bwnkinit bwuan to 
■nincDd naviuMit, the Uannao haata hanqiH^ tOfB4b«r 
Willi Ihatr triHHfo in Anatria and Sw|tx#vhind, Cbyiided 
two bwMcInK iMtitvtiiNiii-in Mtlait. thn Hmma Odu- 
— w lali; In 0«iMi,tb«Cr4*ditii ImlianiK boitaof whkb 
nadir InportmiliorTfora ftuii m iradeandlMtaitry. 

OcnMHir* llOflftifVr. In tiol "i.ly rfpctMHliid ftbiMId 

hf liMilDi»Mt ftltD by her surptuH |NjptitAtion. which b 

- Btartf 1 per cent, every y^nr Tin- total 

iaw«iMmM.OOII,0Oik nxiiir.iiii-t 
pwwiy BptidnlMrpaiia, lblly«^inap{M-4 wjtb 
th« knowM^^ foreign ]aniruiMt<*«. to alt jmru of lb** 
world, louie m derfcs and comni#r«{Al trnv**!^, mbHi-x 
•a t^ehnloal offlelaiR and «ncl»(*^ii>. vndeavortri^r tu 
«rp«««» nnw roarkrtu and to d^v^lop tradi* \\w 
fatb<»rhind and forvlipn <«<kuiitrt«9. Kv4-rynbrr>^ v*f 
dnd Gprii»anii and OfriiiAii iKmws wtille (b-nniiti rnpt- 
tnl hi lovMt«d in MMny fureiirti <'iiU'r|iri>^'^ Th^- Kfuch 
AMinil liallway wfM built rntin*!) uirhiirnciiuii-.^i:ibit. 
while Omoany \» larixHy in1trTi*si<*(l in ib.* Ni tli.'rliind 
Hcmtb Afriean Kailway Cuuipaiiy. lu tbo Hru7ib;«ti 
Railway 4>t»te de MiiuiM, and otbiTx, tb'rui.iny in in^ 
mIiImn htinily f^iiiciurml in Tufkffv. rnvfruiir tb^ti liKiitlry 
V* M iii't work of mil WAV '. In IC j->iu. i b riminy lia-v 
r<>illktt A liir^ti rt»-l'l fur Ili'T fliHrir-f-. .■»|.i'rlHlls ill r»Mi- 
n^TtbiK witli tbt» bull. hut; <■[ fbf SiImtiihi U.iilu-iiy. 
wbirb. wtit'ti it.iii|il«r..i|. Will •■biTt'-ti lb*- vny.ip- ftir 
both (jii-^t-iiL'tT* iiij'l u'"'**!?* fnuil Wt-rltTii Kuri)[>o Ui 
('biliik iltiJ J:i|i,\:i. -i-i I. ! be iirw rtjutr t rnvrr?w*:« I tor 



iiiniiy fntm tisit' -nil h 
wjji rx'iip ini'n'.vsf'l rt't-. 
without rvi'ii ]:liui.; 



^ II. ■ 
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li 



-I . 



i.li 



.11 f'.iiWHVB 

I ml imnic 

''i*ill;iffi-i lo 



Ih-ir ^-l.iliir- 

A' ti_- •:■ .iT:r ill I'l-'in-.. h.- 

li'll' I- in |.illlllati'.(i4: ill Slr-^if' 
ill \ . rit :c i..| 1, ri.-«ljy 21)0. Ill/If ll"«l , 



1 ll- 



I <> iMlil inrtrkx 
iil.v of wIlK'tl 
I. iiiMrlv iml.lNMI, IHHI : 
id Itrox^i, ijiu^Plv liVi. 



iJu.i-. 



I.Mhl lilH. ■A i. r'h i,'r.«atiT |>illt lni« tt.'.Mi lini.ht.'.l iti 

inOil'Ir.ul .-sii.i i il-il .*:it.-r|irl>i»'M ; III rlillt' tllH I ir-nilixtl 
(•n|iit-il . iii|i v. . I ... .-1 iiijit...! at 2" IBMI.IMHI. .•hi<-l1v in 

Vf-l.-il III '.ilt:...r..f ut .Vffii'ii. I WI.'UMI.^IHI 3i.iirk)«. 

Th.'V IkV.'-t lii lit. |-..|ir..-.. |I ili-ir- T I III, I, •. H I. .i,.;iHi „i 

tlsnrk-. wliil.^tli.. ' .t),l i,Mi"i;rii ii[ iiir iiui ■ ii-.l.il .'m- 
t l .\..| til furyiitri ftlcKik* k» r-tii[i.%:i'.! Hf luiiity iniili.Hiii 

It'll the ^vnt i]<>r4*kipti|p|it <.r Irinlr iiii.l iiHlt|.>try, 
Mm' -Ti'ilf ivpiUTcK* ill i.vi'ry tl. itiltilii . siiil r*i-NMnllv ttiit 
mii.i.rtar.i'.' tlii* l<«>rtlii Ktttirw. hn-* iiltiiiiti-il ii» iiii iiilpr- 
iir.ti iiuil iii,,?k..i, wi^nA n tti'Hrn ill ,nit-.iMlii' Affr»- 
rirtii (irtTt). which MtlL-rnM*Jt-il in i:»'tl:iii.' it l.iw |»ii»m*i1 hy 
wllii'ti Srufk Kxrtliviii.'r tmiMni'li.iii* iiiiii t i;i£i* lMir){ntnil 
wpn- lii»il>l»-r«*il. ill malty rniwi« rt'inicriil tnipiHNih^, 
nliil Itv IttM (ln'li'-rtii.ill (Triiili liiiirk.'t wa« illKiirirAllttf^l. 

\Vhi*T,M!» I'riMiiiiiTci' ill Kii^'liilul IK r.-k^Hnli^t HA tha 
^.T"'!!!!"^! ^i( nil iwiiilii-al ifitiirciitu, In lt*Tiii..^uy thf rcoi!- 
ti..iiiiry (wriy nt**-in[ito\l to l|]i|.r>ilM iiiii<~Ii .-i* [k.^-ililrt 
llit- fiirThi»r i^xti-iisliwi (tl njH^i-tiJaliv.- Triii-'su'l inni., i>f 

Ciirtitli'Ti'.*. .*illil nf MlUttHtry. 

Mil Iti>' it,<riiini] Airrariaiu have ^tn•n roilatl, 
Inr It^ntr-v, (N.iiiiuenie and indiuiry flomhiiiMl 4-n#r)frtl* 
oilly to ijpiMiM- Bueh a tiiaH'paslilnt polier, aoi) lb* 
■ — . •pumd Unm m (o 



Rrontur aptlvltr. Tha aim of OmMtmnf to aequlra » 
iaf]ff«i portion of thn world** trada mnaraad tba aanie. 
Thr fiiit<l<ttlc»o( rvivntymn proT* howaietiva Oar> 

inaii triwli'mul inJiiary h«vi» b«vn. From to |8(T 
III!' trailf iii«rwi»«l «" i^iT rent . i«ii<l III) ]vr cntt. b»- 
tw«'ti iwl ami l!«i7. Thr larircr [wri nf ttnn iiKrcnw 
iM«Jii« lu (he uhippiui; truUf, lii'iinr iitn-Kit (l."i p*»r f*nt. 
of the total. 

In ISM the eoiQtuervml itilvatitie. fitr from \w'mf! re- 
dnaed, baa iuetmwd iu liuso pniiwrduiiii. Thia (level- 
opamit will In am Iraoi tM folbwi^B flguna : 



V« BHt Mt fanwt Br«ni»i>. abaw n*w btrbor 
aauMMdaUati. ««(Tnit iM,atCi,m oC umikt, Ims «tn. 
tribntad inmmueljr In tbe dcWHOpiaMt Ot h«r (falpoluc 
IradK Baaidei, to the praetlMll WlliuillMliM it brr 
cutton aicbaii«». Breman la Bdlir ifaa bM •Otl«li l—riril 
on thn CoDttnanl, tba weoad la Eianpc. Tha Anirt* 



cancivitiaatMaiioDWMmOMn b«]*i.4l irilhb aol 
l«« Iban umjm ««n mqI to BmiM. 
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ftTORB wiwnow WARHnrn. 
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i« to 111** fiiot' fliH wtiidow U tu r!i.' 
'.u^ or Ibt* Htfire i* to be atlracti\c. 
iiiiSitir iDUft b?* briiriii. wtnir*- 

fi--[ iru' ii-. ■".'.I'l'-. t-r ifVi-n 
It - l:;i'- •■ll■.lr■■l^ .^uj i. rvrt 1-- : "[uioM 

lifiy crtitK. iUw I* tut UM>re 
bii: on«poMMM»ft«laMll- 
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wt tyni. s*t ■» dilleMli of pvrfae- 
spcTl woold MUto %9 chdn Ite 



Or Icii imports and r xport « of Kold and silver : — 



In i,i>ft> mukt. 



In 



rrurLi. 

j.;44i,l^l 



will illy 1.11! v«H I. and Ihe 
lUiiiiL' 1. iiMinlly n iniiltir uilikli in 
drc'iidt'ij. f^ii »4ii)|,itt All u[icrutiuii in It that it ia io- 
IruNteJ to ilie ' — 

tioii that tlie 
nttAiniui'iit. 

F. Focp'f^T 
anioiint ot >:\r 
vi-iirji to mtftrt 
kliitln of kIaa*. 
hIoiio, which 
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Cou|i«nd with other coontfte, Oaranajr hai. Id- 
d««i. iMda snat proiraan a. *«l ba ««a by tha 
flgmw In Taom I. 
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This .b.V, l..[;-|lt. I.' 

Ifi-niiiiny bn>i, .iki iniiny •<'.i\r'r (i-il 
(i4:aiii*t the pr«>t.- i II iniNt »V'i<nii iii';-lit--t 
I'liilliIrjHH, It p>tfl> 'till- t^- ibr- tiiiiiiv fx; 
i.Xiit-IflbrvtTeinf I. w priiirttml ctbjt^ i In 
bireiirn tr««le. ^>^»*•l■iHlly ibt* Kxport rnifu 1- 
l" tn bt* iiM-nlii»ne^i. h^itftlibiht'ii in Miiy, ] 
"lily iiK'(iib.-rH. ptnb'tf aii nnnuAl sut«*t'rtpin<ij <if 
^'11 tii iTV.* .Mcn, tlm' tifii'iM bivA now ihou>Aiti)K of iik'Iii- 
.■'-■r-> Mii.hiij^ .lilt iriivi'liiijj tHiiiiiniKftiiinM, ciri'nlarh ui 

l.:;ii.'ijiit.-r^, .;-Ti.liui.' b.-tw.'t«n and 
inarkh lit i:i%f>.tii;tif>' tniib' j>r' i-ip.s-i m in \>Ne]f itt'tu, 
l->Hi-iil'ir, V'-ru Hmi\i.i I'hiji', Mfvii-". I'iiimdii. rubu. 
t'fr*. liii lU-rliu tn-**iy t%>r]M>riiti<Ht» aii'l ncwjiiMipcrK itrv 
WDfkiEi^bi tlie •.^iiit* illr^-rrinn. fnr ii:«-liin- r, to ijtiote 
"hiy ii feH' : Tbt- 1 'cut raiverfiti. f«*r i-- nui n rri-Mil i;ro- 
irrjijiby ami prtJiuittimi nf fnr**lirii tr«(if». tb» I»*'l»twbl^ 
i'<iloiuulvfr<Mti, with 'I'tii air^itt* in Fyouiioii. Antwerp, 
iiiid utbcr iiii(K)rtaiit noiiituerv^iiil iiiark«t>t. In a wi>rd. 
by otiHklant vflorlit, by coutiiiueil Riud> and iiiv^^tlira- 
tjiiii, <t«miany fndi^nvont to extend brr trudi* in I'very 
r**«p«ct. Th* ooiniiiiTPiai Htr^i^rK'*! betwtiMi the ualiuti« 
tA now w> aeiit« tbtkt tt^i? 4*ffort* of one r.ini;l- llrui are 
not rtQlTlcltint : lti**y nil work to<f«»tlMT, j in lishin*: illiis^ 
trailed alnuinoTA, nUinif every itotAiJ i-f lum-i' product*, 
the addrvwi-Tt of the ^''m^ whnexpurf them. *iiil n aijily 
couiplyiDR' wUh thi' rft|uipe'i«**ijt*. of the foreurn 
toinem, whether in qiuitity or in<»^lt' of pui.*klniC the 
pioilii, nelUuic ntit in luiirkM, but in (be curreiiry of the 
ru«toiiirr, trylriif In nvery way to plemie thp client and 
to f.-iclJtt.-ite the btiyiii){o( (icriuan fjuudi*. 

Hut«Utb»4e efrnrtft would probably not hava hwl 
Ctae RTMit r«ftulih fbowa by tiw eowteattD en > M in <l«r 
manjr** ftiiKirti* njentioneil bflfom, bad Ctorman wu- 
ttkcfce iiot round In HaiuburfcamottMttabto plao for 
the concentmUon of the evfiiort trade. TbBM HakM 
town, with b«r intenwUoaal trade evUbliilMd aaata- 
rkM ainij with her branehoa and agMila in averyaomi' 
try, with b«r ext«n>lTtt iibi|»ptaig ba rin — 1, l« lawhr tha 
pnnelpal eoanerelal G^nuao tawo, tba prlnalpil Oer- 
UMD marlMis aad no efforia an jpara d bf the Han* 

loirf beSonvShriflT &ai!ilmnc%M nc«M%p £lStiSSt& 
t hail 8ndi000i.1l0O niarkft oti ImpreveuMiita In fhe harbof; 
but 1 he >i mia Hnet eonncetanir t hat part witb'all parte of 
tbeKlaljeaiweaiMtnntly incmuiiiig. wllb the Nvnll that 
Hambnnr ia now tlie Bnt port cm thr Continent, mnk* 
ing IminMllntMy after lAndkm. Tlie shippinft tmda of 
that port ftar tmi, ooiaparvd with the three toroNr 
yvaia, itMlallowa: 
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ti-.n . f MilpiLurie iwid dis«olvr^| I 33.5 to 1-54 frrnln. 1 
[K^r 1'^ ^t. tiiiric acid (hH<M>|v«Ht 190 to I-3& grain. I pnr 
rent bvilrorhlone arid diwolvcd 1 S8S tO 1 #t giml4l» 
and 1 p^reiMLt. anetke ncid 1 US tO MB ffaln CAIlh per 

1 Kqlllir*' ilil'lt4'« of 

In H MTU-, lit . l.kl.i'i.iu t:ih!<*« br bii5 tJrt«"iMlr«teiI 
the tii-ftti-i ><r .lilT. i.iitl '■rit iiirrli M>liltirin« of aridt iind 
of wntei npi.n ^-|-h>'-'" 1 -.Ltlb'trnt '^'fnivf^sitioii^. iiiul 
wilder d*lT*'r»<iiI rtim, rui.i. i.r riin. t. inp-'frtturr-. rte., 
Ult the f;i-lH :ti.' -■ilTiv'i- i." fi i mh;- [ 

Now fur the Hp(>li</.'»li-i -i' II'' f-t' ts 
woAhinK tlie isn't con-nierAl n -i 1 - r " i 
and tlH! 9r<M>nd to |>(»b)ili Me- u'l;*-- Y't 
p<iint of view, tbew tvto .\^<- i'.riiMc r.'-l 
to ri':|-M% 1' 111 ill '.T, l.h- -^liirr It. pr.'i 

nuiiTi r llni, -u..-.* rh.- i:iu:i. r 11 i' 
tiif hiiJ'-i-- 111 rtt:-b r..;-. "li.- ;.ri.hlfiii 
ket'l''' ^; |"""P'-t -I'lii.. v.t-r 

f ur till' r.- vhI I.r ili:r !i 'rt-ik iiIkik'-L I* tbr niovt 

(reiieir'jillv '■ni-.-i-tiV Ir ih l.i ;b.' I.t;. t:^■|..•l ;.^U.i.!I, by 
f lie decinh;:-i-rl ii'ii "f >-"iip I v. -i I li. w-ilt- 

that the (b''f-L'"MiI i.r.ii-.tT't.-- "f • -ip iir-, 11. p.-vrt ii; i.- 

(ibu«i is iiimI- mV-l*-- IK- iiM'Tf fii*lil>- rlt'atn-'l l<> tb." 
ocru-ii'ri.i. -if w. .-ik k.->.i tlmri by pure Water. 

tb*in;^ii ttM' iitiiT \> b-tili >rii!iru-nt nnd eftldent if Ur»ed 
fiv-ipK-titly i-:i' -iiKb. Siiti*« Aniiiidtiin im't Ii>m nettori 1:111 
(jli\>' lli;»n -mill or pi>tiu.li, tt i* to Iw prefem>i, iilid, 
fqrfi.-r, tIih -.^jiter vletuM not b.> ln.t. K'lt, iit tK-«1, the 
Alkftb wiii itttAi-k c)ie k'<^*--^i >nbpt'nd houii*' of tbemlirii, 
and eaume the tlreitd*-^! »treAke«liii >»• 

Then, tu curf>^t tbin, .-^fter the r»-iiiov:»l <d tb»>tbr1, 
an Hppiieation Lif «euk iicid iBdeHirjibb-, Kilb^r bydro- 

ohlorie or ae**lic iK'i'l in l<i !*• prefr-rre*! Il^^e. nn iint 

ctf their V4»liitllity find «b(«riireof ci .rn mi v*- pruptrl ie-<, 
aiMl hytlruohlurie ncid b.tx tbe> tidvaiibi^e hi point nf 
roiit. 

Thon thf wpioncm i*. fir».t nr* Alkali to reinnve the 
dirt, and then an arid to iM.jivb tbi>ttiA5it. If rotb<-.^*» 
we aihl ariother factor » iH'lulnnu tttfeut in tlie *.|)np<> 
of mm^ wib'-tiiiH'v wlitcJi «lll pnniiife a imUl (fieuuii 
withoitc venitobirn;. hiive rumbiiied aJI the virtues 
af the roniUH^retnl pref^raticmi* CoT tbie pUpM With- 
out Iheir drfrrt* and with rtn added TlHOA 

I would rrcoinutend ihit following prvHWdUto: t. 
Wash the glaw in Dm OMial luanmrr with water eon- 
taUiiDg ahont M ounce of eonmitrateti ammonia water 
toapallfal of watef^-HM>t morw, ftw fiwrnf removhifr 
the paint or varnisb from the wmxiwork. 

ThM. while the glaat I* vet, antl wiibont rtn^itiic. |^» 
over the eiitlra Mirfaee with a wrak etdnlfon i>r hydro- 
ehloric acid, prepaml by adding ton {Niilful of freah 
water 2vr S 'juoom of itlnHtg inurlatie aeid. Thi* Ma* 
traliiea the ainoMMiia and the alknll in llie giiw. and 
fOrunH wnue aoJuhbf ehhmdes wbleh aid in tlie poliah- 
tmr Finally, dry and pali«h with a elvan eleth. 

Tbe aeld will have no ill efftcte opon paftit or varaifib 
npoojltojrindow fmiaM. oor aetn ipaa vnpalnted 

It owtal vtadMr.ftanM bald the glaaa. the aekl la 
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Uablr to attack thmw. miil iihoiild K\*n{<iiH] or ukmI 
miiliofuly. A wmkitr nchl wniili) Im> julrijablr in tJiis 

Hoiup h«vr tr{«Hl thin plan anil iirv* pltf«iiMHl with thv> 
fVMilt, Thor rhink timt thf clin^ lAki»ik tti fco nvor thi» 
sIms with two iin(M*)>*u.lv# wiit*>r« l« more thmi coiiipiMi- 
MhtMl (n th^* flnrlne or tiiiw> in th^ >lryh»K hikI |M»hiihinfr. 
and (fa^n rhe vhhiow hrliclittr. 

Hut if ywi waxh windows m* fivqiiMitly that th»y do 
not gri FMilljr iliiiy. ihr aikajiti** walfr nilithl Ix* oiiill 
ted. and ynu may lir plrtiM^l with Ihr rmult if tlie hy 
4irf>rhlorir iinhiti<M) in um*«) in nlaro nf pnrr vatrr. Tbci 
addition nf a httl^ mlt to tniii iiii|;tit provo a (iirth4)r 
ploMorci.— W. U tScoTillv in Tho Aiui»rican [Jru»n:i»r. 



[Oin1lnnr4 tmm ftcTVcnavT. No, IML fcr IBBffl.) 

THK PROORERS oF smUAKINR 
NAVlUATIi>N. 

Thk w^cond ptTiod Willi <mm> of hkiWlNton, An en- 
deavor was nmktnir tn ap[dy tn »iibumr(iip tuMi* the 
varfouN indiiHtrinl iniprorpiiit>nt<? in tii**a«iir(* wt rhny 
»|»pi^arfd- This f)^ri«Ml. stml** in r»-«ulti«. wa« pndific 
in idrw< : and patrnltf lUuUlphcMl Ihrrcin. Maiiy iiiveii 
tor* did not rfi'ii oriifinntf a rcuuplrtr MihtiiAnrir Ixiat. 
bat ainiply drriju^l MMar tirw motor, or pn>(M]M^l a new 
fnpt or a nr^w inMhod of mibtiKTsion. 

The d»mcrlptl<ou« whtrli n4M<nui[Mny thp flirnrf>* arr of 
an aa«4>nt»htUK varlt'ty In tli^ir inonot<Miy. There m no 



loDitvr any queatioii an to the dm of powder UMvtort, 
yet we find M>tue <>f lhe>e, nod alno rarbcmic a«id. fcw, 
animooia, rther. tfaKilint*. sleain and cliwtxic onen. Ai 
for »iihiui>niion. thmt u rlTrrted in (oar wayii : through 
th<* introduction nt water, thnHiirh a hofiicontal mil. 
dttr, thrnuf^ha reniral Hrr<>w, and thrnnfch n diiiiiou- 
lion 4d volume, that in tn «ay. thmuich dl«pliict'tiimt 

It wan >nnn perrelvpd that none of the»e aie4hftd« 
ciintalnext In lliwir n c««niplete koIuImhi of the qnevtioti. 
Th^'n the iiiethtidd wer** KiuHl^'ainiif e<l. With AdmlraJ 
Ho(irKe«iK and Bruii hi Knuin*. and AUtitt in Amerwa. 
a|Mifnred the uiixet.) inelh4Kls. 

The AUIilt »ut>ianrine boat nKvitn^ted by iteaia 
wliiUr aJl4>at and by elerlnoity when MahioerKvd. Tha 






Lratflk. Itn tert; 4Mmftrr. 9 f 



FnitiWT. l-Veneh (!M>It. 



^i.. — . . ..^^ luhn. 



■atiiwtca Ihnntijk Um InlmlactltM «f water tad twdsmtal 




rmnpBrUnriilp. A, If, /', >*, Ih* rtttrml rtnmtmnu^M, 11 A fnri In tllM 



.... _ Ptararw Nwir niv nf 

4tngtt ani fte« lu Ibc purfacw; |'-t>inai4Rt bt • vrmv •rfeulnl by • iwrtt* iif aakauwii rtanM'lfv; mt«tMf«tr« UinNVll th* InltolilcUwt nf vtati^ 



Hni BET No. I. I-VMich <1W»». 



I^elh. IRK f«rt: wilffh, ««lft<rt. ttflclrt. t ffwt; pfn|«lM *y 
m VitniMl wivv anl an *M<Tnr antor. 

fttat of 4 IL P. md ««f»t anDMl ««Ui hvpt-tltt win rMIrr «M 




noi.i.ANl» Xn. a. Amerienn fIH02i. 




HniXAND No. n. AnM*rienn 

l^iph.»f*rt: tUtmf**T.tOt^t: pe^^ohlH tty • m* moiar ahllr tiNl f Irrtrv-ttT Nhllr Mibnrf«n]. wfcairr^^wt Ctmxtffe ll« IntrMuflM of wilrt: vnied wtlft 
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i* the prinifjole Co whir'ti u r>*titrii l>iv>> lii-<-h tniK^t- lU 
Ube proeul; d«y, ftiti-r t)i>- •'Xi-lii>i\f ti»e ul cjt*cir(cit\ 
had beva rrooiuitirnilt^l. 

As for BoanritnU hi.iI Mrnn h " iitffnr." laiiticliwl in 
IMS, thftt WM truly tL fhf/ ti n u r» f f lie r^\»wU. It 
wu 146 feet in leiiictli and wKt< prKp^-iit-a h\ ,i mi bin 
(kd aerrw drtrt^u by an W) IwiTt- (w.iwit .■<iti.pr.-.''M*.l .iir 
MiKlnv. It WA» a fct^naiiii* %\u\k cup.^l'ir "f r.vrryii L'JL 
tiLDtr* crvw. Tlie Bubtncmiau wan t^fT'-i-^ti'-l lhruii|^-li chr- 
Ifklrotltuilioft of Wttlrr. faal the tlt*|»i]i i.f >ubuii r*iiJii 
vw r«gtiJax«d both by bjdnwtMle piwUMu mU a vvrti- 



i:..r u-iti'.i.in vjtlavlnfli»itMliKaftli»"QuaUve 

Tlir ••(iufluvH ' ■ Mi>i>. " iiij ! ■ \ufvji,l"ty|>i'», 

nil tliffe buill jti l- r.NiM-f niKt. t ih.' .1.r*'r-|.Hi ..f r!M' I'n 
i;inr»'r-' 4>f tmvul i-i •H'-l rin-r n in. r< irm [tn i\ i -n itinLy Mt h<n*-t 
tlir- la-1 -l-ii ill ■Milni^iiriin- iiti\ ii.--fi' ^i-tj, 

'I'll*' ■ ' tuHii\ ■* /y'-lt' ■ >«' r r.M'^ijC tnu:- nf u hu-h 
tuive luaiie M> liUK-ilt wtir, a Hutin iinrH' li>r|>f<l-> I«>ht 
«»iitir«*ly rl«^'trio. lln fyliniiru cim: u'ul (iril. >,! lioui?% 
lurtiil IK 14-s ffi't iu h'nirtti nnd 11 ■f.L m ii niiwtrr It 
di«pliicaa 260 t<Mw. t^nifiubiiMi m igivvn by m, acrrvi 
— t— ttd by wlwtrte woUrof W Inn* jio«tr euu- 




HAfaHT Altl» Wonli. 11886). 




GUSTATK SC&IlC 

R." iMh. tmir. dbmMH. « r«<ti ill 
' raiidaiMiMMniMirtcMMCniiiiiwf 





and I'lijli|'|>*>iii, Hi.l.t hi.M'aU wiT*-^ :twiU'd»d to thr «u- 
Usop' of j>nij»'ctb li" l>fli tn^.-t'tt I.I rh»* navy. A n«<w 
aubiDartue txMt t>y M I "r/»<»» i»rk i n t':ii;itif.>r. 

W'buat tUi-Kjifl hit- ultf i-U li.flP r*'|irtiiMr-4'.l wVi-t;*) 

tijiit*t» na UiiifyiA. v«>ih I- it--«*il w:rti Nn j*iu] iihiuli.f»! i» 
prw.f i'( .1 in*' fnirti. '-. A pr,/.- i.f :i. i ' 1 '< ^ ^ - W a war.l 
i-.l r.. Mr, K^tr^*^t. iiii.l ..uif ..f ■ . M i'hilii'i^i.ii. 

|-'iiiail>", tlit' ^lU-jwiiik' itTi'p.imtiuiiH »fre Ioriuiilulet,t by 
ilu' I'liiiivr'il t)<'ji.ril th:it II. f otmiitroetioD of Uoiuaxzi-l 
iiH --.M.ir>>f " flioiilJ Im> iirtivrly puabfd furwunl at 
( iicrli'tui^; . tt'M Mr Utbi ul t. projtTt for a aiibnifri:! 
ble bunt *>lH'iikl titfi p.H^-<->l iiiiil. r •tn ly , ttiAt M. 

DfxewiwktV uHMirHiuh fi.r luiiiH-l.iii« lorp.'vlow and M. 
For»--it .-^ ptrlri'ltrUUJ iUM%.r sliuuid bi^ tr)ii«i] ui*on A tor- 

'I II.^. 'r. . I 1.1:. i .nai are uow |Mr1l«l)y realiu'ti. 
Th>- ' MopHi- t^-t-ci subiuilliMj l<> trfttM eu* U* tiifltt- 

n*'>s <^r itN H(>utA luHal hull, and M. LatK*iir'>< ' NnrvnP 
i(i tii'liT ruimt ruction. Th« " M(tr5e " iw 11 ^tntiill iii.il 
|(r«^irly biipro^'od iJiiHtavn Z^ili^." \t tor the"NjLr 
vnl." (bat, |>r<i>|M>rly uppakintr, vill not Iw a t.ubmartm> 
buttt, but ratht-r A«ubmtfrKUtlpoii«*, NAvigatinir ilia 
Kurfat'tf of (be uattr and li<s doui** ^iiit'tifinic from thi* 
itra, it will, under »uclt oircUMitttMnct^. Hfcat^H th** qnant- 
bUiidu<*Mi of its brrthrfu. M l^pinu** piMiMmtnl »tirh 
AKilulioit an luo^^ a>;«> ajt lt?t<l H^k prnjo^'t. eitebtf^-ti 
VHm old. thus bMXJUi<*« a r**utity A- lumy bit* t»fvu 
from tlip nicorr that we publivli. J inrluilr-il. abuvc ihr 
bull. A llrrnt a f«»t ID tbiL'knrM fonuf-t pirr^'f <tf jui 
|AtH*«4Xil wtHxl, which ri'iiiU^rLHl the bout nji-ik[-^bl<- -.if 

TU** vtry »elwrt»f<n of thf XarvaP' rvp« by th« 
Krcticb navy uhuwH what liiita of thf> problnu or sub* 
iuariii« UKVif^ation Mill mnain withttat tuttofactory ao- 
Intiua. Tb« >ubiuarit]c> butttH nf tu-d^ ftr« Mihiuerici^I 
with Miw iukI move forwttrd with friiflKiWDt rapidli}-; 
their itablUly i» aaliiffaetury, llwlr vvolotionii art* eau) , 
tiMajr hi Mapirablt In tbriu, acid tli« (irpiemii of «hriu- 
laftnr f* lUKn) 1 hr we of aMorinK caaiiuuvmrnad 
indvflnit*' renewal of it. It uulv rmiain* to 

. optJraJ and iit<*erine apparataa toat ibail per* 

■Bit of tNVf Uui; andor wutitr. 

FlroW whftt prvxwdM. It may ntiiily i» M^n llQw gn>»t 



Ijrtin DMllleiti of Knblunrlii* navigation has 
MtiM iMflDHlloii of Inivninra. ,\.«f l«v« 
•tttsdi car noiitviioUlar» riiittrawii itll ili«p 
whieb • |mo«l«al appilealton haa bemi u»ij«. 

Id adilition to Ibew, tiow luiay thm ara tbftt 
liKivwl aburtive for want of rMOumw ! 

Tb« lint ■ubuarine boat ww iHsarljr oontcnipanuM- 
ODi with tbe Ont baliooo. It* dabiit wa< a laeBM. 
At tho varjr daft, tho mpwiaiaotiir niccaedKl in aub- 
B lM giu y hfinirif in tfaa mitw, jiMtaa b»«ee*«d«dln 



rMw in tha air. Than aagamd •Mflodaf ml, and 
(or iwm tlMB a oeotnnr, tabawrim IRm aaria) ioaviga- 



Mm aiado but inalicDiBeaiil piug iaMi Bblb ara l 

awmkaoitiB ima ibi^ir loDK •luMibcr. WbyT It b b»- 
Mwa the prognw of Micuce la poiUiw moMaad imm 
pamrfDl ■ouraaa at aaercT al tha dfaponl ol larcetiifa, 
Ha •M*«MMlMt la Jin tbfk 

la ardariailaaraiMhiMilka taM, Jatt at In ovdar 
to ataar a hallooa, a cwiaitt MMUA af notim foraa 
nait ha eoaeaatralad iu aMlMia valplpa and uiular a 
aartain walgbt. Saab aiMwna 
calrulutilo. It i« tlwt which will i 

OTurcama tha rasiataiMStt ol ibawlmL With thai 

rina tioat. (ha dafloition h a Httla laora soinplax, but 
w» ihall attemirt to ftiT» it. 

At pnaaot, «■> hav» ih> loathod of tvting mot* than 
a faw yard* ahead of u« tn walvr. Tbr tubmarinr 
narlKBtor i« tb«refo«« domaed, tf nut to blliii]ii<«iaC 
Ifiwt to ifit4*t^uiyopla. Batthie iu^oiiVfiilenve.which 
l» DOW luaanuoaotaolak woald be wry arcatly all«nu- 
aiad mfe it paaiiiila tor UmtetlialD tka i arlaaa aad 
iktmltariiMnlsptha fawi 



I Mtabt ii prrfactly 
paiTBut tha balloim to 




^nMttioiti ftaMhqaa. ^ _ _ _ 




MSnBaaar' T^Miate* " ' 



r - t, h.iL't.i, 11 — f"-; 

■ ji r fuliiiu- Uf till 

H. raiUct; c ■ 



Ai'Mtim. PnrnoKriis and Hhi'X. Fn'och i lM.t>. 

fiiiiv-. li.ti.: in.j.ii.l..-. li. . R<mr«raMk.t by in II 1'. n>ni[in4»n1 kir rf«*jic; •iit.tnLT.tim aMn i ,it i iIm ialmdnctiun at WKU.,— - 
&L« • / . Uj l^^'^-^ [luuii., fr:\\^i MlLk % Ufc^l, irti^d M-ltii • turi.«iu. illMuiatial In lm«, a/vr smtW u' *x|i«r1m.mt llat mw ■lllliwi tB ifta 
"»">". tsuiaawnl MI mMot; E, ^umtMf m^ati II. lyilnMuk rjUaAtr: A', iMAmn Jl, ill»nl MRWl .V, UMmMi A. a( 




OnirrAVB ZkoC iTo. % Fiaoab (IMk 
l| Vtmum W.I 1 I I II III III; <,f«iiiHiRKi 

THB pjuHtaaea or siibxabini MAViOAnov 



This aabinarinfi boat wat tn -i) f,>r loii{» rhn*" in (tir 
Roehvfort liaain. and tiuMi .n -li- i tto1»t*-iii) i-r t'iili«i.-. 
AlttHJUfrli tlw iMirni'il A.lci I .Ml li'iitr html ihI the 
tUUitlp^ COndtlloil* i>f ^1(1 111! If UM* imViL-ilt n.ij- Inticitu 

dliial and lalittidm ii ''>iiiji:> of i^ixiiimu. .uilnlitv rii 
n»it« and atabllitv iinoti HUbiuvrytou—it wa« in Ntabii- 

totlM»tka*'PtaMMr'*«wl«*iiK. U wmiT 
tM to MM. bakSSinMto at Ika ittali al 11 1 



structni by Mnnkr" t^ ui'lrrl Ilur:i> iiutl >nppll»l by 
abftltery iir I,-* irr-iil i'ir% iirciiijiijliit.,ri», Aii Air cviu- 
Iiri>iiM>r »* U...-.I ( ir [■Jiiir;.-i^iL- tin- rr». rv<iir« fur tile Ker»- 
li-M on tuinril uixJ Iitui,. hin(f of tbe tor|MHl^i«- Tbiii 
ihiftt tlntef tiiiL'k Iu islt:. 

FViriy-wmin invruioiv look pari In tlw eowiiatitiaa 
Of un. all pn^aata aaly war* anmplata tlMia «f 
" aotmiitM. If miiajrtaar, Dw— jaaM, rvrmt 



Hvl lli> benriii ilikI Illeli clivr with thr ability of A 
p<>r|HjUe. Tlifti iir linn* aiii|jUt t>|iiKirtiii)iti«i« 

uf escapinif tlH' l^ri' u( «n eiH>iiiy. Bat ill orarr toob- 
Inlii •nrli nKilltv. br viiiiM hatra to bava a powar of 
|ir<ii>ui«inii niiuiantiiie with tlmtitt tba porpolie. Jiiat 
a« tW ballaoo w cm til bava to poMaa a pow«r oiHupar- 
abli with tlwt ottbaMrd tnmdarto UMbt tite wind, 
llov Qooaaf tbt NaiMaaf aaaifjr pcaatleaUQr aipioUM 
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iHUcli M Mfftin, (•kftriHly. ctp.) rtiriabUHn tiw nn y*t vith 
iU(itor« wIh)ki- fM»wt*r nud drsibilil)' AppnuM^tiv* Cliftt 
Willi wtilrli Nttlure has riiiNiwrsl i'i*rt«iii livititf l**'li>tC» 

Suoti iiiffriurity i»t iivfi'luiiiiL'al uioton* ia »UII ftfrrait. 
but i« cimtiiiUAlly thtitihtslituf?. Kvrry Jay in Mk< 
Urv vorKI, llMxiMiiiiin itf liuumn hraiikk an- wurkiliK ttt 
ttiJit pmMriii of rji|iilikl iiif«>n>ftl to haiiiaiiity. llir cnth- 
CPiitmihMk of •ttiffvy- Kvcry dny Miukt^ unr iit iiivfiiliiif; 
n iiif w Hiitiriiv«*iiii<iit iwi itiittint; «>< tli«« iim> of sli^uiii at n 
liijriier |irp*<^urt*. nihI of nioriiitt or |»riM)iiriii|f rU-ctrt<?ity 
with A (•(ruiitrt'r. HiualliT uii<l liKl>t«fr niiiutrutUh. W*t 
art* dniljr iipprxiai'lkiiiK thr f^iMiL, tuid uUUuuich, a* 
huri* MUil, ut)t| A» wif ri*i>tfnt. tlir prweul HuUuMtniic* 
bont in aji rt'C v«*ry far fruiii briii^ (irrfrvt. wt? luiv« 
tlMMiMUHlKof rHnMoiiit for wnrkiiitf to imprnr** it : but w« 
rImiiM bw A tltMiiHHiiil titu*^ 111 I'frnr iu luakiuK (>ur nyM- 
tctii of iMival tMHiK) rv"! thorfiiiMJii. To lu'l tliiiH 
woiiKI. til itiir opMiliJii. I»t* It) ooiiiiiiit tb» Muue iuipru- 
il*'iic<** and tli*< Kiiiiiv i*rriir time vt* niwuUi were we 
Uf MilHjriliiiJiif tilt* orpuilxnttuii of our Uum) anuy t4> 
thr (»f •liriiribU- hnlHKiiiT. 

Fur llif alMKVc partifulant uud tti« «iagraviij|pi wv Mv 
imU*)jlcU la L'llluxInUiou. 



rylliHl^r. ^whind th* lamp, U rlmu*tl with a cuuraTr 
iuirrw»r. J{, whirh wrt»*rl*thi*ruvit iti tint luiniiuiu» MMimc 
III ch»'iltri>rtM>n of ihi* hyMeiii of It'CiKin <i4 which wi« ttavo 
KiMik«iti. Ttw ohjmrt to bx iir'»j4'4>ti-i1 it> pLii<*t>il atrjuiiAt 
Itif «UMptirai;iit Ai[iiitl«>d at it. TIm* focUHiiie of tlh« oh- 
jHTtii'i- ih «<IT«H<t«*d b> tueaiis of u hiuuII rai-k. WhiMk It l« 
dvtttrt'd l4> prxiJtM.'l avlkttr tiiadt* fur aji urvliuary laiitmi. 
««• uiivovur a ooui'ave luirror plactnl at F. b«<liitid u 
fthultiT. which ill thi» caMt m removed. Tbu* luirrxir 
•ciid* the rayit tbroufEh the >hd*». 

ll[K)ii the whole, th*» cn*lllKl^cl>pl* uil«wtliieil to rvuiler 
Itri'At *ervic« In iniMk* Iwtiirw. M'huoU, ••tc. ►i»pi> it 
ri^iutreti iio ft|K*clal iiibtaJtat luii aiid It iiot very Intfh 
prlofij. 

Fur tin* iUiiHtmdoikii ntid tht* abu%v ttartleulam we 
are indebted lu X<a Vie ScjiMktili(|U«. 



TlIK appnrntua to whinh the nniue nf nwinaeeope 
hu» b«-cii npi^hinl im an a luatti^r of far>t, a iiiaicir lah* 
trrti into witieh iiiiportatil iiiipniretDiMtt* have bei>ii 
iutnKlucMNl *a fi> Hi change it fri*in thp^ iiiuiph> iniiiru* 




Fui. 1.-DtAljKAM t>F THK l OSilOSCOI'K. 

ini!*iit of aiiiti*«nH>nt that it fornuirly wa*. into a true 
npparututi of ItiNtructloii What, froma wientlttc vtnW' 
lH>[iii, i« |||o^t iiii|M^r1iiiit K (hat In lt» nvw form it «f- 
lurds a 4|uick method uf makliiic rit«««.n*he« in cummi 
thai do not m|tilnf a ^rvat di*t;rifc of (>rtH.*l»iou. This 
U due e<(|>t?eiallv Iti the (act (hat. wliik* the use uf the 
unlinarjr pncderliun apiMiratUM rtrc(uires the prrvlou* 
lUMpiisition <ifl iraimpartMit nrfr«tivcfl. whidi are almaya 
vtwtly, llu- eo>iijfuc(»)M> jHrrmit* of projcrtiiiK n|Hin a 
nt^ffcu opAipii' and ei4»fi HiiiNuiU'ohit^tK. It iitptiftiuhlu 
t4> obtain |iro)eecioii* of photoirraphii, itiuurets writinfr, 
pLontji, in»retM, etr.., wbtc-h come out ui Kuftleietit relM 
to g-jve vahtuhlii Inforiuatlon ; tm that the anparatn* is 
caiiabje of reiiditritiic ii»iiaefi*e wrvicea u* coitectom, 
lte*iil«*ji, the flnlar)C^iii«cit it Bufflelontto |>«riDit of ob* 



ON TIIK THKKAI'EL'TIC VH^J^ OF SKA 
TIUVKU 

As rntertalnhiK article with th» title in rontrlhutt^l 
to the Hiriuinirhatu Medical Krview f<»r DtTomlter. |*4ti*i, 
by S. II. Pi^rry. The writer ileMcrilM-ii iUm rltu^'t* of 
cam** wliirh may bi* ex|>ect<ml to dfnvi* l»(*neflt from a 
wa voyft4[e. He doe» not int^Dil to |ia»M uny eXlen»tve 
JutlffiDMit on thin (luefttmn. hut wl*.|ieM mor^ especially 
to draw attention to cw^eo which he Uu» M*en beiufflt hy 
thi« plan of trwatiueht. 

The |>atieni wont likely to f,wn deHiiite Hnil |ier- 
luancnt anoti froia the nea Is one »afTeriiiiC frctiu iiienral 
fivemtrarn or fri>tii varirtnw of M> (."AJlfd futircional db- 
MMi <>>ucli M fum*ti<Hui.I albuiuinuriai, U>tU ever-hi- 
crea^lhte rttwweM ; v^xcondly, one havlnif only t>lielit ur- 
KAnlc diM*H0e, The t*w*'iiti«l ix»iur iw that the fialtent. 
however low bin Mml liuiy Uave nin. miixt HtiU luive 
piod L'a|>aci1y fur repair. tuuMt have a icood |Ki(t*ntial 
vitulily. He«-voyai;iuK 'i» but a poor tmatwetit for tlui 
later ila>> of pht)it>i9; Ihtv btculs [d>vious. yet by ttw 
rrmembrance uf it much iui«ery mitlht Im* m'vmI, 

It in well, flmt of all. to eotisider the coiii}ir|oii» of hfe 
to whirh a fiutient in Nubjectiil on board ulilp. Tht* r* 
M'titial conditiouit of nhip life are : r*f*t, full fe*NlttiK-. 
cnnxtant frr*U air, ehaiifrc ncimii* lUid of inellHwl of 
life, T«> thrai> nuiy be ailditl an absence of all worry 
jf a suitable voyaire Iw ehotien. 

The ea*e that will l>eni>rll by such an envirtmment is 
falrlv evident. We p*t, in fact, a modilltrd Weir 
Mitcbeil crratn>ent mlllmut iwlationi, rotuhined with 
an '* o|)eii air" trraliLcnl. Thme nufferintc from brain 
overwork, eouvale-teent*. tieiiriLsthciiicft. and early 
phthlsiral naKcsdo ailiiiirably nii thi>Mi line* and Uhually 
|>iit on flejth rapHlly ; but. naturally, c^irdlac and arte- 
rial dt«eajieii, mini trouble, and plethora are apt to suf- 
fer. \» iiil|;ht be ii'SiMicfed. ronittliMitmn in one uf the 
most viinstant of troubles at wa. with a ulu^t^ish biliary 
flow and ooc«st4>nul Mhieht Jatimhoe. It i> not ea»y to 
dlmtui«li the fiH_>d taken, ow inc to the NtiiuulatinK ac- 
tion of the frettli uir; and. indeed, in the proiH-r eji>pw. 
It ts not advisable to tei«en the intake. pntviibNl thai 
the output lit kept to n'muuL rn<h>r such riftnim- 
BlaneiMt t he heart, vessels and kidney* are reipiired to 
Im> healthy anil eomp«-tent. An exc«<ptioi) should 
probably be madr ni favitr of slight ri>nal mlMrhief in 
younjr p#onle, which may henellt htfchly by a sea voy- 
atfe. pr«»viiiei) alwayx that the case Is pru|tt*r]y watched 
and treateil. 

This Iff an Ajfo iif tpuufs and exerritte**. and. however 
valuable they may b«— and uo one wiU quarrel with 




Flu. i-TIIK t'OSMoSi'uI'K A MAiiK* LA.NTKK.N Fv»U 
PKOJECTINti til»A(^UE UMJKCTS. 



npTving detalb that tlie eye would have crenl difnciilty 
In ileteetiiitf. and (lie more so in that the lumin<Mi« 
Miuri'i' o. hi'fc more powerful. This i* a fact worthy uf 
<Min*>ideration, since tht* nuurniryiuc rIom does uot al 
way* allow of the ri>e(»|Ciiitioii cpf dilTerenct^s of tlelad, 
b«<c:«(iM* of the innde^piate ilhiiuinuiion of the obj»*ct 
under examlnAthm. Fduilly. two objerls ofsiualldl' 
lu^itoionif muy be eoijifiared 

A eo9iuoKN>|ie of ohlftiary i>ize maicufdMi an objeet 
about twelve time*, but there i« ijuthiutr to prevent a 
irreater enlarireiueut bt*iuic obtained slwuld uewssity 
fMiuire it, 

TheapfHknttus eonsUls uf twoeylindrtcul parU uf an- 
ennal seetions. the ^nuilh-r 4>f which enlcni thcothi*r, 
whiUt tint axcT* <»f iKith art- in the «>ame plane. TiMt 
8umll eylindfr i» prnvidi*<il with an ot»ji>eiive, D )Fifr> II, 
and the larifi* 4M»tt I'mrrl***, at riicht aotfli^ with Itfi axitt, 
two <v»iiibUi4H) piano ciinvex leiiM'**. i*r which theivm- 
vex surfiiee* face eHcb ttther. Mark of thin «>y»[eiu there 
is situated a woufce of litfhl, C. which may be either » 
kaivteue ur au aoolyLoue Uuuii. The extremity uf lb« 



this s(Mrit of llie lun*— It must be mlmltted that there Is 
also now a market) tendency to overdo rxcrcioe. Not 
infretpiencly the overworked t<twn dwcHt»r. <in takiiii;a 
holiday, atteiupls to get hiuiMtlf luio condlti4»n. as he 
puts It. by cfHiipletely overworking; a system which re- 
(pilreM r*it anil f«i'td l>^for»' It could' bit CA|i«lde of 
phy»<|cal exercise TIiIh t>|ie doe*> exri>llt>nrly well at 
•ea. fur be oariiH*t wurk and he is sure i«> t^t. evefi to 
overeat. Tulvercular easn are uot infrv(|ueiitljr of thiH 
ty|>e, l>ein(; often of active iiiiiid and diiqHmitiun. and 
in iiusaensiun of a stjrt of spurious eoefRy. Farly luber- 
culur osses certalidy do ver^- well at sea. yet it is of 
^rrat iiiipt>rlaiice that they snouh) Im> watcheil ami nut 
alh>wed to do foolish and Imniifiil thinev. Tho writer 
has nn sitverat occasions on board ship M'en a phthl>K*ji| 
pittiiMtt annmince his dise^ase with a i>erlou*> relap*e, 
whirh mttfht easilv have bi*en preventeil ImuI any one 
known of his i>iindlth>n. Hemoptyots wa»> in one cane 
br<Mi|cht on by the ptirjeiit takhki; |Mir1 with (he other 
l^sHt-ntrerv in MMtie athletic exercises, and in another 
COM by the patient Joining iu a gauMi of cricket. Uoro* 



over, these earlv tuborviilar num. belns pradlralljr to 

f^rHiil heulih and mostly ytinnic, ans apt to run wild u 
the tlilT*>r<'iit ports «•! ■•vUranil thus help to uuliily sby 
prevHHtx i;aln. It i» conceibsl now that void iloiw nut 
ih» any luirin to phtbhtical cjim^. while llie conAtant 
fr**h air, suiishtiie. and e(|unlil« teiuiwrature of ikiHrin* 
i-liiiiutett are uf the K^rt■nte^t iitlvautat:«r. To this sliouk] 
be addetl that catarrh t» ttcarcely known at sen unlesit 
preri<msly cuiitruL'ted on land. 

It is tceiMTally held that orfe;»nic r«'nal diMease cnn- 
traliidii'Jite* »«ta travel. The so-calle^l fuuctuicial ni 
hunilniirla i*. ihi tbi* ot)M«r hand, a ly|>e i»r coac hkriy 
to l*e enretl by a voyap?. pro» i<led cvrtain precaa 
t tons are taken, such as tl»e acepinif up of a pro|)er action 
of the bowels and the prevention of exce«»ir» uieat 
ci>ikkumptiou. The w*riter is under the imprtwiioci 
that CAM*s of intermittent idhuuilnnria, in vounir |Mm- 
ple with nntitabU* clrfulallon ami tcreftt varinbitltv (rf 
pulse teiir'HHi fax di>crib«il by HrvMid bents ar>- likWy tu 
be much impnjvf«| by hea travel: hut Ih* notes tn«t 
Hn.iudben1 cuntiident that the (jest treatment is an act* 
ive auldtKir life on )an<l. and writes : " Whi*u a loiig 
voya^^e liiu been onlerexl 1 have known IbealbainlAiirla 
to'pt*rsist while at sea and cease with active Pite ri t 
«»n shore." The writer himself, in two comi*^ Unit wva 
e^eelb'iit r«'ttnlls fnun a sea voyatfw. tbke of ibess 
iiatlent» he knows to b*> in fro<*d health, havtiiic no al- 
UinijiiunH, some ciKhC yearn after be weld tlieruuutt 
world voyai^e- A case of slight |K»stsearlatiiuLl ne|iK 
ritis did very well un a voyaev to Japan and h^^lt 
The iMlient la bi>y a«:e<d fifteen years! wan oJlownl ru 
4uit fairly fn*ely of meat, but was advised to chsrlly 
eiit fowl and fistV He also drank, in the hot weaiher. 
one or two luniblersof water Itetween iwals. for the 
pur|K«e of ililiitinic the urine, which is very cotireu 
trntt^l owin^ (o the ex<VKi.ive |t»eof fluid hv sweatitip. 
Provided that the urine Is kept well diluted, tliu 
sweatini; ml^lit 1>e eX(M-rte«l to lie UMpfnI. In tbii 
case ca»l>t ai>d albumen hud dizUkpfwared from tlin 
urine at the end of three nmnths. and three Ufttitbi 
later, on liis return, the btjy appeared to be quite 
son ml. 

With r^'irard to feinalu patii'uts, the writer *wm 
that It slH>iild be btirne In iniinl that they are. kss 
rule, not suitable fur neft travel, Iwinic nim'h innre in- 
cuuveiilenee*! than men by the varn-ty of small Oil- 
euinfurts which obtain on board t<hip. 

In conelusiiMi. a word with referetiiM* to mental |»- 
(ieiits. I'rrvons who are definitely Insane, or Uablrtu 
attacks of ibtflnitc insanity, ou^sht iK>t to be seut to 
st*a uniK>r any circnmstanci*s. unlesa in a private vet- 
M*l. Mental |mtiiints are a naisaiice to utber possm- 
Kers, and an unfair ri*s|KHisibili1y nn the sltaalucrs of 
the ofUcers of the ship. The 'only thing that cu 
luctify the appearancv* of an Insane person on ship* 
tioani ts (Ijeiiecetsiiy of fakini; hini to his hnine ija 
one occasion it fell (o the writerV hft to tmvfl liOMe 
froiutheCape wilhalody who buffered fr«»iu recurrwil 
acute mania, ller cries and lnni;ua«n? ctMild uot lie 
tleafi;m*il. and tks her mania was tif the foul lani;as£# 
ami eroitc ty|H*. it maile a considerable iuipreaniuiu uu 
her fellow ]ui>M-ntr«'rs. 

TIh* writer iloe« not mean that cases which may 
vrrireuii iusanlty siich AshyixMrhtintlriasis- are unsuiu 
ble for thr- -es : ^ltllple hy|N'H.*hi>iMlrl4M>ls l« vt.»ry likely to 
piin benefit, but hyiktchondrla^U fonuhie a nan "I 
insuiiily in ni»t nuituble. It is nut uiiusuiil (oflikd kl- 
cuholie cases tmvelinc at sea. usually— like Buental 
ease* in charts of M»iue one. A sliip is mil B (Odd 
placv for such cii>es. as it is far too easy for ibeu Ut 
cinkile attention and obtain alcohol. l*robnbly. h<iw- 
evrr. thriM) siifTerine fn»ti the elTectJt of other ilrurs 
sin'h a* iiw>r|ihine, chloral, ofitipyrin am) others, woultl 
ilo wi>ll, ittiiee It wtmld Ite iin|tni«dble for t\wm to uth 
loln the druic: but of such casm the writer ha* ow 
ex|wrleljcv at eea.— Thera|)eutk* itaxecte. 



lt\IMD BUTF.rRINTINfl PROCEHSK). 
Hy Ai.MKHT F.. Guy. 

Ahtkr inueb exiM<rlmentlntc on tlie rapid hluspriut 
prLK'e^H. I have found that the folluwiuK met lioil (n^tm 
the btM rcftults : Heusititintc solution— Oxalate of inm 
anil ammonia, 1 : wa(er (as purr as |KNoible). lU. The 
iron salt tlissolves in a few minutes. If a solutiim a 
prepared U»nK hi ndvance, it must be kepi luavenr 
ilark plac«% m which eiu« it can Im» preserved Unlefl- 
liitely. I would ailvisi> bnyinir ih^ l>et-t qualitt. stidtu 
niake{a frwh Milutlon wltenever reiiuired. TbescJo- 
lion can Ih> applietl to the imper by lueansof a vul' 
and ^t bruMi. or the pu|ter uuty Im< flunted itisxi the 
solution in a shallow tray. The IloathMf f^outil ls«t 
about one minute. I llnd brushing mmt onnveiiwtit. 
The brush sliuuld t»e lirhlly loaded with lli|U»<l ami be 
drawn evenly 4*11 the pa|ier without iNuenttl tf st 
tint santc pliieiT. Any careful man can acfpiirr the 
" liAitif " In Ave miniUes. 

The Keiisitlxin»c iiml ilrvinff of the paper iiiwt " 
i^Htrxe l>f ilune In a lUrk plac**. The dryiiiic 
brufhinic reipiires a few luinut*^ unly. 

If thin pa|ier is expofeil uniler a tniclnft to (lie sail* 
Itirhl, an exjuMure of 80 ne<*onds only i* retpiirej. <*n a 
rai uy day. t he witid4>w beinK closeil. 1 miule a very fiw 
Itrint in I', uiinuics by hoUlmi; tlut priutiui; frau* 
cln>e to the window. . 

The sensicU*-^) pa|ier luis a yellow ookiratiMi, •»! 
where iIm- lit;ht ha^ actMl tlw yellow color bB* 
blfiiiOwMl. aiiil tl»e lliiace ft^viids as a positive In yeliu* 
liiie!> on white K>^t"td. Htill. tut the linw 
faint. 4>ne mutil acquire a certain uiiiouut 4if rtp ^ 
rience to ileteniiine accumtely at Biirht the iiefw***? 
lime 4>f exptMure. After iiiukiiiK a down or two siuw' 
prints In 4iiflerent kinds 4.f weuilwtr, the open«orn«o 
iCi*ner»lly ieiie»-s at th<T pn>|H>r time, at least th»l n** 
lieeii tny eJiiHtrienw. , 

]>evelrip the print as soon as It lenves the fram*- 
inerse in (he fidtowint; wdulh?!! for two or three 
minutes, wash in water fur ten niinnrcs. liaiiiTUp 
ilr\-. The imajte is in while lines on a l>lue Kfouoa. 

|K>veh»pin({ .Solution-- Fcrricyanide 4»f pota«u»- ' • 
wat»'r. :H». . , 

Tlit ».f pr>»|H>rll4kn*. neetl not »»e strictly iitln sffUJ^ 
A Weak MiluthMi it>all that is neo»*HaTv. ^^V'^S^ 
ilfH-H nut diw«dve reutliiy In water. It is 
make in iwlvance a sututi^ui I to 10 In a hinee ^'["''Jr^ 
kr4'p It rrudy fur use. Dilute it a* retpilretl- ij^ 
sululi<in kee|Mi very well. Most |»etjple u hjecl^ ^^"^ 
T«lopin^ in a s«pafat« tolution, but tbM p«"Ci*i" 
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fUiipl« that Mi)'une «bo irin it wiiti a will, will bf> 

A "ouF^Kulialioii itroerw '" cjtn br o[K-ral**d with C lit* 
foUuwiiii; ii(*iisitiM*r : llxaliitff uf irtiii utid aiuiuutiia, I : 
WAter. lu. Mnkr f»tt* »ili](imi aad luix, whcu rftitjy lu 
with nil i^iujil |>jin of thi* oOut : i-VrrU*yaiiiiJc< of 
|ii>t(4Mlii(u. t : wat4*r, 10 Sfti»iti2f |>iip4T ju bpfore 
With u brudh or hy lt4>«liil)|C. iuhI «l(<vrl(ip hy Kitiipty 
wii^hiiii* ill water like uMhiHry Uti^ (iriiit. Tti* ux- 
piittun^ rrqiiiml in lUt^ ^aiue tL» Iti thi* prin'iiiu* r-iu»<\ 
with the advaiitu^ Ihut Ihf i^ruttrt**^ of tht* iirlntii^c 
r*u bf natrhuil. Am hkiu u tht* lii;hl lurt-. ihv iMtlwr 
tur»!( bhie. WlufD thivoolur in HUfficie-ully itileu>«>, ri^ 
tun*vc tht* print Troiu ih*i fraiuc anil waiih. Th« priul 
httt^r wjuthUihT rplAtnN tlw* wnf color us brtorr. 

U i* liit|KjK^)bk* to lunke thU M>hitiuii k«*ep, ajid th« 
l»|>vr |tre|MiiV4| hi wlvuucv kw|i« only uii<t or two davN 
ut ctMMl jirtiitiuK ci>tiijUiuu. Tb« llD«« ar<i nut wry 



THK - HOUaK IN TIIK WUOIW AT 
THK HAlll'E. 

tr WAX only in tlii* iMwt yrar that tlwi »ahtiiiri crnwn- 
|fii(of th«« youthful (jn4*i>n'of thi*^ Ni*ih(>rliui>l«> illri*c:tt*il 
tht* i:A7.t' itf th»* wholf vtkrJil ii|>oiichtft |>n»<|t*kr<HiJ> Lan<l. 
jukI now tti»* Attt*iitlon uf ^v^fyun** Ih «4fAiii ilrAWn to 
th** lM>miTi(u| ri>M|<l4>iio<* ei( y o( Thv Hiiicnt*, whUrh ha* 
U'fii chiwu hy I'xar Nirhula*! 11. an ihtJ |itact> for 
tht- renhtatioii uf tils beautiful aud Hubliiur t>eac«> tdva. 
tjiiefi) Wllbehuiua. u|kiu britic aakrtt whctlw^r tlii- ctjii- 
frrfUf't* luicbt bt* hvUl hi The- lla;;ue. joyfully rt* plied in 
the ufllnuntivr and did uoc he*itut<* to upiKiint a place 
Wf>rthy of 9t> briUititit af;nthcriig;juul w<irtliy hi>fori» all 
riM- of thu hi^'li puriKiMi for whu^h thih a»M!iiihly wii* 
<yiQvrncil. Her rhoif«i f^ll u|ion lh*< " Hniiitp in tli4> 
W<m:k1V <Huut4<n |lo>-rhi, 04t« of t-lii* handxmii^t and 
tD<»t ftii««lr d^eor*l«'il of her refeldeciOHK. hltUAttfil near 
thi* city III the iiiidMt iif ati eil4<uaire womI wUielk Khiic 
WllltAiu 1. traii»f<itiiH*d iuto a park. 

(>rltflually <t«*t>iin>ed by Triurc Trcderick Hciir^- a.x a 
■urntutT villa fur hi» coniiort, AiUflia ron Suhuf^ the 
"Orauge-hall" viu iu the amnteof o(i»strue1»ou wben 



tbtf iiud<lefi dmicb of the Prfn««« iHarch H, l047)eAiiWHj 
a ebaniEv in the piir|Hj«e for wlii«h It wait Intenilfd. 
Aiuvlla Ton Sohtw, in deep prief (ttf herdwirly Ifetovfil 
rouitorU rcMolvml tluit the unQnifhed buililini; Hh<Kild 
b« tratmfortiM'd into a inautolcuiu " fur tlw pt^r(M•luat- 
ini; of ht9 faineaiid h^rpjiin." ThrOrunifc liall nhould 
MTve, huWf vtrt. tint <knly am a tiiMiuoriat of the f>fr*o(i of 
Kr^leriek Henry it* vti-tor ami i-onqiii-rnr <d eitien. It 
nboiildalw* brin';; tutu ri4>w tlw fai^t rliut hv hiit victn- 
ri*** the Prinee preparwl and iiijmIh [MM*>ib|p a lonjf- 
wIkIhhI (tjr waoe. a tjeuce tluit r%mt lUtchty ypAnt of 
bluoily warfare. Th^* cHupierinic hero mu*t •.tan<l 
out and bn iunuortaliied Qr»l <if all ev* tht* nilthor uf 
|»>eai'e. Mi whioh chariufter hi» |M*ople ri«hie-inber liilti, 
altliaiiuh li«' hiui»i*lf did not live lu nee the Dital peace 
mi^ned. aiiti >n whii^h chariurtcr he Mtill liven uu tu-day 
ill t)»e nietiiory uf the Nellii>rhtndcrB. 

Uuilt acenrtiiiii; to thp plaiiR approrcd by Frederick 
llenrv. the fM lace i!x>it»l».tit priiici|MUly of aii octaiconal 
hnll ho feel in dlaiueter, r.i)rn»iui<ted by n number 
of ^iiuiller ruonift, 

III 174H, IVinee WilMain IV. eijlarv<ed tht* rllla 
tbruuirh tli4i additimi of two -tide wiiit:M. ami in Mjine of 
tlie ruoiiiM of tliiN ad<lilioii the t'v^ire T'onfenriM^e IioMm 
its lueetlnfr"- Na|M»le(Hi 1. chaiifn^l tlie buiUliiii; inttt a 
state priM**!!, biic thfli flrst KiiiK uf tlw Netherlandti, 
William 1.. r«*«4orcHl to it its former Hpleiidor. 

liesiilefi the llfuniC^ hall, the (iabLc«t contains a 
Chiiirse nwm filled with brtr-a hrac pfpsi»iiie<l hy tlw 
tLiif-i India CointHiny ami p^imtinI with curtouN wait 
tm|H>r represenlitur Chlnene l;«i<l*<vii»e»' ; a Jtipnnv'e 
n>tjiu cnntninintr tuany lhwIU' tin***eiirti fnMii rhe Km- 
perur of Ja(HUi ; atid an adimrably de<Mirated little 
rtxiin with a trittjp |>aiiited tn imitation of biiMi reliefs. 
Tbis wii-i tlH* work of Jacob de Witt, a [tainler who iic 
quired reiK>wn In ttH> t>ei;tijiiin); of the last century ; 
imhI k> ikiUful a pleiv nf nalntiiifr U it. that it eiitinrly 
deceives the eye of llw ordlimry ot»erv«>r. 

AnMilia von Suhnn. Khurtly after her huoband's 
cle>4ith. hail themaiu hall 0:ap|ie<d with a duiue, the ceil- 
Uij: of which is llO feet above the fhior beluw. She per- 
H>tiully »np«*rrbc>tl the luinutettt detailtt in the buildiiiK 
null ilecoradon of thlR lueiunrial to her nrnoa netl consort 
and it b not unlikely that in su doing slie fullowexl llie 
example of Marled^ MmUcI. wlio, thirty vcars before, 
after the death of \wr hudtmnd. I{*nry IV,. of Frai»c»% 
o^riverted the LuXemlMMin; l^ahuv bollt hy hnr bitn 
an aiicestral I'aiithHiii. Iliruuch (lie maiit«r hand of 
Htlben*- Aiaelin v<hi S<dinit did nut have at her dl»- 
|KMul tlic brush of a Kubens or a Viuidyke; Ixilli 
wvtv lUnMMly dead. Bat, ocrcrtiiclctt, there were uieu 



nl hand U> whom the art of these ipvut iMUtttiMY hail t|e- 
Mwiided. w)k» were chruwn tnNtra<l by Amelia to carry 
out her plaiiv Amnni; th«>ni. ui tlie ftrst rank, was 
Jiubeus' well kuo«n NchoUr .lonlaeiiK ami VnnTiiUlon, 
who. with his K^cHt imt^ier. had worktHl on ih« f^allery 
of the I.iixemlHjurit l*alace. aijd nt^o IVter Zoiitnian 
of lliuirlcm. li«*3iiTw* thrsr three Amelia employed 
other no Icm distinKi)i»h(Hl artbtis. sueh ae Oeranl 
Houilu»rsc C*«ar von Kvcrdinii^en. SfiLomun de Vray. 
IVier de (irvbbfC, Jan Licren*, ('urudius Kria*^, aud 
the Fleiiit«h painter Thomas Willebiw>t», 

Ti*-day. art*r aJmot<c two hundn'd and fifty years, 
the work of thin art^t stands before us in such a won- 
derful vividne**! of ruU*riiit; a* to have th*> appeAratu*>fi 
of a frv«hly')>aiiile>d eanv^K In spite uf suine trar^^ nf 
exai;(;erat<*d fancy, all uf which are for alletcitrlcal pur- 
|MMey and this was a Well-kiiuwu faUilii; uf tlie time — 
one Amis them easy of undemtandinf;. Frederick 
ll«>nr>'*s life, with all llie (^lod f<^rtune and triuiupIiH 
which had brfallen him. Is spread out before us from 
the ilay of lil» btrth onwanl to tliat last atle4^>ry from 
tlie liajiil of (trebber which shows the StadtJtolder 
triuiuphiui; over l>ealh 

As alreadv »lale4! above. Amelia vuti Huhufi honor^l 
Frederick Henry before all thinp' els»* a» the author of 
lieace. and so we come upon re present at Sontt of th« 

Iietu'^ almost step by step as we advance throuKh this 
lall. till finally, in deeisivn. tieautiful realization, at 
tli« htlk> door throuich which the member* uf the 
I'eaci!' Ctiiiferenoe pivw* Into tho t Jranifc-hall, «3me 
Pua-er and WihIoiii oikeiifiiir the di>i>rs for theliovcr- 
iii*: fieniUB uf I'eaoe. with the palm and olive branch4ts 
in his hand*. 

Thus the Oranfrc hall stands as a {xMice tetuple. M 
stated iu the words of the beautiful legtfeud U|)oii it. 
One wl>o tUu*% not know its story and who enters it 
quite iinpreparod. will soon know its sij;uifleance. and 
be unabU^ to draw himself away from the charm that 
l^|<e« forth from ih« boautifal paintintr>- 

YouiiiT 1Ju<*<>n Wtlh4>lmina ra.nnot more beautifully 
symbollie her heart « wi^h that the P«ac** t'onferenrsi 
may reMitt in tiw prv>Hperity of th<> natl^m* than 
throutch lier ehuiee uf Ihlti place fur theeameiit dla- 
cuasiua which ujilUuuit are uuw auxioiuly awaltlag. 



Wd ar<> intUtbtrcl to U*'b«r Ijind nod M«er for a part 
of th<* abnviM description, and to Ihf liarteiilaube fur 
tlie Illustration, 



KNAMKLINO AS AN INOUilTRY. 
By Jo!4KK VitLi.KnMMKK. Pituburg. Pa. 

Ht way of introiluctioti I desire to htato tliat it not 
my liii*'nt|(Hi in thl« pafier to eth-aiiH the abuve sub- 
ject, hut merely to tftve a ireiieral Kketch of an hidiiHtr)- 
wliich. tlHMitch ooiuikaratively of recent uriiciii. has de- 
velope^l at f«ucli ulicantk etride*. repreuenliui; in (his 
country alone an iuvetiimeul of mure Ihaii $60.0OJ.i}0O. 
Yet, despite tins fjtct. Uu details arc little known out- 
side of thofe actively enga^fiHl in it, since most nuinu- 
facturcTH use tlieir own iiroci>s)«cs, which if not pro- 
t«>ct*id bv patents are con)»id«reil trjuio MH^rets 

In d^lfninK «nainels we rtnd them to be a eoat of 
irlaM, tranN|iarent or opwpie, apphtn) to luetah or cvr- 
aiu^ pn>duc(j>. ('ondnluR ourMflvet* to the flrot nien- 
tione<t, weaeoertaiu ttiat tt- history, tike that of ulasM, 
is very old. The flrst specimen i»! the eiiameler n art 
is to ray knowled^ the liii^hly ornamental breast 
plate (|»ectoralc> uf Kamesi's II., Kint(of K^ypL ^atxmt 
1400 It C I, at present in the [>Hivre, at Paris. 

Rnanu'tlnK may lie f-uMivldetl into »4>vprtil w|t|«ly 
dilTerlnie branches. W«« have th« jeweler and artist 
enaiuelH. iiwd for fteciiratliitc preeionM uietalK. or for 
producini; vitrified |uilntiuir> on iiietMlUc puKaon. then 
»ueh fur cupt>er ami iron, Ihe latter of which are less 
intended for decurativc elTects llian as prexervatives 
aisaiii^t chemical ati<l uieeluinical iniluenctr*. Like t: lass, 
ail eimut4*ls consist mainly of silica and Alkalu*s. Hut 
few iiietaHic oxnli>s enter directly into tlutir manufac- 
ture, ae for int>Tance the several i>xl<)es of l^ad ':e«|iv- 
clally minhitu. Pb.O.), which forni the Hillt^ateH of leail 
ur leadi;Iaa» ; ah a rule they only t^rve tn lm|wirt ti.itor 
aud o|uu|UenetHi. Uorax is aiiotlter iiU|K>rtaut element 
of coiupuslti<Hi, since it ftervei occasiunallv as n Rubitli- 
tute for silica, ofteuer, however, to regulate tlu* funl- 
bility of the enamels. The fact thai borax easily dis- 
polvwft most metallic oxii]i*«, nnKlucin^ very intensely 
colnr«*il ({lasses, makes this cnemical indispfmsablo to 
th<i ^natoeler. 

The use fur which war«> is Inteadeil Kor«rns tlw com- 
|MMillo<i of enamels utid their tmelf in^c |K>hit«. TlHMif' 
ser^'iuff only fur decorative purpose?) <a8 mu*t Jeweler 
and artixt enamels) nM(uire tn the fint placv a brilliant 
color out] hiifh ^toss at a luw smeltiuK teiu|*erature. 
Their rcj^iiitancc af^ninst chemical actiuu tn of luiuor 
iiopurtaiice, aUu tUv coiuideratioa whctticr tbcy con- 



tain el«iuent« <letrhn«ntal to liealth, such as, for in- 
stance, arsenic ur okldet> of lead. KDAluels itM*d for in- 
<lustrial jiurposm. on the cuntniry. iiiu*it hi the fir»l 

8111^1 resist succcMfully cheiuieat and atiuospherie In- 
uencM. henc<» rr<<|uire hitrh**r smelting lciutH«rature 
and difT*>r, tif course, sreatly from the first lueiitiuuetl. 
whkih are nuMtly hlhrHtes oV Uuul. 

.\ nut her Item to lie c<im>>ldereil hy the manufnctMrer 
In ooflt of pro«lnvli>ic. While tt Ih uf lutiior tnipurtAnc«t 
when only smaM quanlitit*H are r«tii^uiiied. a*< |ur NrtiAiHi 
work, it i* une of the icravesl prt>bleius to i>olve fur the 
larirc manufacturer of enameled irtui urlii'les. wlM're 
thousanilit of loiis are cuDsuuml each year. 

tteiieraJly we find that the ifreater is the |M>rceiilnt;e 
of (tilira to the otlM*r clrmi>nt> in any enamel the luore 
difRciilt Is Its fusibility, iho (rr«at«r its lumlncss and 
durability. ThiiH, wen^ xitlca alon» fu«>ibU* under tmli- 
nary oonditiun?. it would l>e Ihe Idml enamel, rvsutinie 
nearly all cheinicalM and clmuie** <»f lemtM-rature. tliere- 
fore enamels n»nlainiii|7 apart fruni silica onlv stiiall 
auMiunts of alkalies are aiuoup Ihe luosi durable aiiil 
se-rviceable. 

The iiMMt liniH>rtatit raw materials used in themann- 
fflcliire of eiiAiuelH arv silica and sev«<rAj alkalies. Sili- 
ca is uioetly UMHl 111 1Ih> h»nu of pulverlxetl Quartz. 
Flint, while of tlie (tame ehemh-al C)iui|Hjsitio«i (Sl<>t) 
as quartx. uu(;hl nut tu be siibtitiiuted for the latter, 
since its action u{KHt alkalies appeare to be oliR^htly 
different. 

Tlie alkalies we require cjin be used in variotis fonns, 
hl|je#< th)*y all conibme with the niIIca, f«»mjini; a elaui. 
ThuK (hmIIiiiii and iMitiiKviuni proilucts an^ iimmI. How- 
ever. thcHXJium coni|Mtuni]M are preferable, hince they 
form Bilicateti at a much touer teiiiperalnre than the 
flnt mentiuned. althoU|fli KivinK nut quite a« durable 
on enamel. Tlieiuu«t re<|uired |*ulas5iuin produrtM are 
carltonate of potassium and Nillfieler. Holh sails are 
easily soluble, abMtrbini; moisture freely ; b4>th are of 
a white color ; the former is strongly ulkiiUue. Aiiioiiti 
thf> »4-Hiium cuijiptiiindN m*c\1 are emiiiiel uula (soihc 
carbunatel, tMxhc ^dlnhate nrUlautter mUi and common 
salt. Other inineraJ ami cheiiiH'al produrtti entering; 
into the manufacture of eimuielH are fehUpar. tluur- 
spar, lime or calcium oxiile. carbuiiate uf mai;ne«la, 
sulpliate of uuurne^ia. sal ainmuniac, wvenil kinds of 
clays, and last but nut least Ihe various metallic oxiiles. 
However, they all form only a small part uf the enamel 
er's stock of raw uiaterialH. 

Th«k iron enamels, according tn their application, can 
be divided tn two cia»f«Mi— fcmund etiauiels, requirtnic a 
hlr>> ftuelthiK teiiitteratiire and the iiwre easily fuxeil 
outaide enameltt. The Ur*1 c*>Hi, or "'irrouiid." connlstii 
Ufcalnly of quarts. Imrai aim! feld»)mr. Hy addini; ear- 
bofuita of miurnesia or clay, the siueltiuK lN>iiit of the 
tnixtore may be raise<l, unlit, if applieil to Ihe iiietat, 
tbaofuunel will not smett entirely, but, as it wer«>, only 
alnttftr or Iwke to it. Since the seenmt or miter coat's 
art* mippOMK) to form a perfHrtly smooth ftlomv porcw- 
laln-ltKe nurface. their sineltintc point is considerably 
juwer (hall that tif (he "irrouiid " cnainel. Otherwb« 
the dark »:n»uiid tuiirhl mix ami blend with the dllTer- 
ently culumi airfare. 

!»RKPARATIO> OF THB SIKTAI- F<iH K.\AMKIJN0.— 
Tlw tlurabiJity of enameled articles depends iu a isn-nt 
nicAsnre upon the prf»i*er treatment iti the uietar* Kur- 
(in-r. Till- tx-^t eniiritel will '"liip or Bcah* lrx»in iron 
which was not |>ro|wrly prepami. Sheet metal, es|w- 
claPy stamped ware, after having liecn anneali*<i in 
Npeclal furnaciHi, Is subjected to a picklinfr process in 
diluted snlphnneor umnatic acid. After an imnhcrsioti 
of several h<Mir» and a thnroiiifh M'riibhinff the la»t 
traeot of Acid are reuovei] by dippliiic the iirticle« hi 
(Kiilin^ MKla tH>lutlon. They are now rea'^ly for (he ap- 
plicaliuu uf tlie enamel. Ca»t iron fur our pur^MSM* 
oucht to conlatii only a low prrcenta^rt* of carlxiu. Its 
HuKooe shmild 1>e brifcht and alt scales or traces uf 
faeiiq^'earefully remavt^d. .\rt«r sliirhtly picklinf; such 
OAStinfcs and cleaning thcfu with boiling water, tJip 
fFmnnd coat may be appli<yl, 

For smell inff enamel, tank or crucible fnmACes are 
tie«>d. The tank fumaoeii are of various constriictlun. 
fur contlnuwis and iDtenuKteiit UMf, and reeeiuhle In 
several features our 0(>en hearth steel furnaces. Tlw 
fire teases, after euvelopin^ the bottom ajid sideti of the 
tank, finally ptua over the latter and thu^ come in con- 
tact with rl>e smelting enamel before reaching the out- 
h'ts to thi^ ehlfiiney. Oucihles, a* a rule, are turani^ed 
ill jrroiips or batteries of lO to 13, in such a way that 
each one ran be u>ed sc^parately or all at once, AC<y>n]- 
iiiK (o the luiture of the work. Special valves rvvutate 
the coiifumpliuii and dlMrlbutlun of the tfas. Huth 
kinds of furnaces have their special merits and di»ad- 
vautagcs. Tank fu^uare^ coiuuicMd Ihemselvew where 
largo quantities of an ordinary enamel are re<|uired, 
which is not easily a(^t^c1e(l by the reducing influences 
of firegasi's, while cmciblcs, Ix'tiig pniteetetl by cnrers 
agaluht the direct flame, are iisctl with advaiitiig*' t<»nb- 
tatn better enamels, estKH'tally such which might sulTer 
through direct contjfcct with the flame, as for ln>>tance 
the »ilicat>^ of lead. How lm|M»rlant the dltTen<nce 
belWM-u oxiditing atid reducing h»«t Im, w||| tte xeeu 
from thu fact that an enamel cuiitalning oxide uf cuti- 
per wuiilil turn green only in 4ixidixing flames, while 
r«<i]uction would turn the cuprir oxide (('u<>,i into cu* 
pritiis oxide |^Ouit>:>, and in iilac** of agreeii enamel, we 
*^hoiili1 have such of areilduliorgray color. lltheruxiilcM 
ohanglnK In a mnillar way ar(*th(ueof inm. uutnga- 
ue*te. chrotue. and silver. 

The several raw materiala are u»eil In pulverised 
funuand ouglil to be thoronglilv mixir«l liefure emniy- 
ing into the smelling furnace, Frei|ueiitly the uioilefi 
enamel is granuUted by running It froin the furnace 
directly into vi>sM>ts wiiii water, which o|>erAlion Icm- 
ens cnnsideraldy the mill work, but also resulu iu an 
tnf»Tlur r|i)altty <t1 eiiauiel, wliich in this way los**s 
valuable eleiuent« through the formation of water- 
gla^. 

The euuuiel tuilU do iK>t differ materially fr<»in other 
device?* for pulverising mineral prmlucl*. However, 
the material should not cuiue In direct cunlact with any 
metal nurfnce, wherelore crushers with iron Jaws arc 
objeetionable. Even small f>artLctes of iron will dis- 
color otherwise pi-rfcrtly white enamel. The |M>rTelatn 
l|iM*d pulvcruing luitU ar«) c<Misiderc<l among the la'st 
for our iiurp<MH*. They fH>nsist of a large hollow 
cylinder, llne\l on lt» inside with unglaxe*! porrselaln. 
aud itwluglng art>und a liurlzontal axl*. The grinding 
is produce*.! by the sliding and r«>l]iiig iniii'de this eyliu- 
d«r of a great uuubcr uf spherioal fliut (>tibUU»i tuUed 
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wiTh tilt- i-T>itr>4< t>nnuifl, whih' Ihr rylindrr iv rnrating^ 
TIm* m.-titTutl I- iMiiiiliy tit- livrnil to ah nutitiiM^ic fead 
jumI friHii iti^ri* i*niiv«>yt->l ti> t l.r iiiM^lr of (he hiitier. 
In ltt» irniuiiij hf-r ut-t .tr ,iry . ltinm_-li ; ti.' a.'t jnu Clf 
Ihr in*>»LtI»"«. Whi'ii tli»- rnaiiii'i in mfllcirutiy tiiui lUid 
•ftiT liAviiii; triiv«-U*tl ihr>iu^ti the riitirc ItMktcdi of Ul« 
cylitutfT, It 1% (.lii^i'hiiri^cii throuich a »|Miiit Inlri \nrgo 
ceptAftt^. "RitTM- cylimUtr iiiilU, n«M« frimi ihvir 9CO- 
noiMii* it|i«mttt>ii, |»nM]ii<M> no <ln«S aiiJ (^ri'VV'iil abao- 
lut*>ly I'liiitniiiliiuttnii ilurlitic the proctw uf KriiiUiiii^ 

Till* tnaitfl tN .^it|tM>") Mvt ur dry. lu tbe ItttteroaM 
water i>i n t'l'-! t.i rhr ni;II <-tiaT|!e. (miarDtly alao b> 
•oiu Milt. i-iLri-Hiiitf of luairtioiiL, I'liif, etii. Bum 
netalliL' uxiUt'ft vliouUl now, too, ho adtwd vbieh ana 
vwry masevptibta to thm oiidiilnB or rcdaciiifl' dr««U of 




nabwrMd «iiaiiwl 
nquli* owaTal hand- 
in (ralMi, with ahsrp 
. ulUti* u poMibl*. 
(taniMwar* uwd. Th»y 



For shatt OMlaJ wm alnHMt udiwiTvIv mt raiHiMb 
an immI Thajr aanht to eoatein »ffia«at wMcr to 
Uifin th* (mmrimraey of Ibtok CTMin or •trap. A* 
• ml* tliR t>iiaiiii>liii8 I* lione ynt by hand, althooitl) 
tli«««xl»t ki'vi-ntl <>ie«ll*nt dvrioM to do Clil* work 
nMtaaiile*ll> . Til*- ttrai oMmiUm oohmIbU iu MnibklnK 
tiM wcl tlHinHi4(Uly wiUi bnuh and mt«r w Iba* tta 
•allnaiirfaM U noM. Mut Ifa* dipuar. wilb thnw 
aroMd. lontnie-like ifiriBiii, takm bM ol it and in- 
mtnr* IbaruuRlily in a larsv vaad with MiaaMl, or 

Bmis the Intti-r ovnr iL Altar oaaurtnc an (qual db- 
Ibulion Uirougii nwincinB and •bakioc tta« wml It 
b haadad to anotbar panoo, wlio wilfi ataal atadlai 
and lampar NBMivaa all iniiirllaim miwiI. nifililljr 
IMi tba laa n and .'loia, to pnwnl Ifea flr — 

Tba KM* NM 

vooin tocvaporau aH 

MuK Very brilrlF. ihr 
lii^ aad arv usually 
IJoinU. floiui to iti|ttr 
Pur bumioB tba wi 
cnnabt of a mUirtor aMflaal flw elay, ao Inwrtnl lulu 
tha fornam that th« lira laaai anmbtii Iw aniire mil- 
•lib-, but dii ■>■■[ eiMiM In illraet roiitwt with ll> iulc- 
rinr, only hmUliiic tha luuHla to a wrv blirh trioix-ra' 
tar», Ihv Mik-ltliiK point of onniiial Haavy, wrii bal 
aiH**Ml c*MC lr<>u (liMkrM. IIumiI mt tliM inutile wtili fin- elay. 
ailiillt tb<- waft-, whk'li Ih rail In aiHl out oti irratva by 
•UHCliutitc-il iUfVicrt r»— :iii.:ijii iMi'UtinrcarriiiKmlfurluil. 
TIiIm o|it*rnltnii i.cUaii»;iiii; ilii- i:riittf«> utiju'lit tu bt* i]<miit 
ill the >burti9it tiosalbk- liiuf, iu onJt-r to ice«*p a unl- 
furut beat in the funuioe, A siuali hole in tb«- funuiMi 
ducir cuabim tjie burner to obaarva ttko intarior of tha 
■uufllr, and *o mmiu an tha wara awiDiuaa a bright rc-d 
color anil bieb KtoM, lia ehanm tba grata for anollM-r 
contalnlnit unburuHl wara. Tba aaeond and lollowiiiK 
ooaia of aiiaiit'l ara appHad and bamed in the mwiu- 
way. Ttacaa latter eoata oiiuht to Iw tliln, but vrrv 
OfHUiaa. and mora Muily llittiiiiH iIkui thr ktuuihI. 
Afterlncir laat llr».^be w»r<'. «rrii rn\ h \<rmtnl 
Into »1ia|H* by varloua dcTivet), tio an tu a.>iMitut> it« onto 
iially iiitf-inl'-il iilia|ie. 

Kti.iuii-I. like ^Inm, gainii grrntly in t^itu'hn***-* niiil 
•'lii-tii-ity if |M-ruiitted to i»oi>l nl.iwly, for wlii^-h jiiir- 
iiiix- ji iMMTilmr taanal-lik* fiiniju^' (ii'ii t<> i^ii r.^'t luntc^ 
is ii^i^l It.H tnnipacatura in tli.t li)i;lu-^i i«t tli.- ihhiiI 
wlit-ri- t lir n'urfi i*utt>rR. Th.- I.i'rt-r irHVi-i-- nutoiiiHti 
aaliv oil Hiuall i'ar« on n ^'i -li- 1 1; t i^i ' r. i w^r.t tin* (VMil*-r 
OOtlpt, aiHt, *fti*r A>M>niii:; I- I- I fpir tliH iiinrki-C- 

Tlli* »»*vi»r:il kiii'U of I > i.'i't iii.'tHl wttri- tin- 

all mliJ.-.-t III.' KJiiii. .....i.pr-.il ri.-..iiM.i'rit, imt iliil..r. uf 

OOUrM*. Ill 111" <*t,iniH..it;u(i jihil nl>Iill!-jitiMii iif eiitilrirl. 
«tl'. For Ill-lull'-.'. Mt.* »!• c-hHi-'I *:r.iiiil^ wuri- r.iiit.\ULt 
only one r-'^T 'if -tiiirni-l. whtrti itinker it vcr\- i-llc-up In 
tHrodaer. Ii- lurki-r -i...!!. liuuttlin.-l ..imply !lir ill- 
tion of cyrliiiii iiif!jil"lc N^.tt i-u-pKiil--^ nt mm, cit'iitt 
or riiplti':>, wlii.'h f'lrru ii.irt .,f tl^.- r'.miMi.ill-ni uf IM.' 
nn.tlui'l il(MUi t lit- 'lu-rii. ' ''li.-r i'':n-ii[i pri i<-t'K..T. <-t*ii. 
Hint in niiicuu' vjiriiMiNlv J .-u.ni.i-lh iii n>ioh ii wuy 

a< til |>r..iii;-.- liMit.-.l Mif'..,-.- Til- ituri.iK ..rT.--t» 

ari» |irr.i! i ■•■il tn---h..-ii. I'fi- i ^ .| il , i 1 1 i- iluiii- 

IUIKII III II"' ^11 I' i.lli <" I' IllilV M'UK. ;u|.l llfl-Sllni- 

laanla |>f>Hv — .^-i' i---! ..ii-r.' .|.-i-'i. rK|.i-i,t. The 

laatlOfarrilr" .i! • inim-l".] ,>.h>-rri-ihi; Bu-ii" llM dc- 
Velnj!.-!! iritii .'1 -lit'.' ul iii.Iii.tr\ ri->* I'rrfMratiiin of 
till- lU'-Iiv; 11. lil'- ■-■HU(»' Wtl iutl i>f I tu' v.iri nl-. (-lianiali 
ill tit" -.iitjt-- i\i lit- .TilM'il itcfon-. Il.m-,-vt-r. iCR-iit*-reaFa 
iuu.li III' T.-ikfti iu uprvadiiiK 1h« i-iiAiiit-lii i-iiittiUv orar 
Ih' iifii'ii vi-ry iarjia aurfacai. (or whlrh |.iir|H~.Mi fra- 
niti'iiily Inrffc HofC tamflhaa ara uneil iii prt-riTi'itci. u> 
dipiiliije or iiiiiuMnlng, if thi» piiaiih-I tti n^.t Aj<|in.>i] „ir' 
i-luiiilcHlly liy luacblnaa. Tin* .Hcr.<riiii; irtii..-<l ur vnnki 
in iltjiii- Oy lilviati* iif »r tii.'r;,|i.f .[..ni.-i.., witi.-li 

iirM |>uc iirer tlia »i||ii, coiitJiiiiluif tike laat. uuburiMsd 
Liint uf nuiiiii-l. ami tlixii rul>h^l oiii lif hfniliia AflW 
citri-riil rrtutirliltiK tba slsu lo biiriint in MMkkWBSr a* 
not to leave any luarka on the Hurfaee. 

To ciut Iron Ibe gruuud mat or aloab 11 anpUad. wal. 
and tlw rcruainiiutcnainel, wetordfjp, aaaoniinr li> aha 
and iwa of the nrtiele*. TIm> dry prnraaa cooaiata in ap- 
plyingr tha p«dirarixml «*rjaiuel aithar by band or iihi- 
nliantoHlly to tha ini'tnllli^ nurfnoa. wbldi li*« iirv- 
vkMtvly >>«en treatml to amiira a (ootl adbotlon. The 
aaatiiiKii* ilH-n twrued in a iiiufn-* luniaer. and Ihia 
proem reve"l<!^ at\M a iwrfectly nuioolh ana uniform 
aarbwa ia obtained. Ciuit Iron may be enameled like 
! metala in variooa eotoni and decorated iu a 
tier. Very pratty cilacU are obtained with 
tiia Mi«allad majoliea anatnebi, called ao from tlieir 
aloaa r wawblanca toglaiad |>ott«ry ur miijnlica wara. 
ThcM anaauab «an ba pmpamtl in alioantaiir color 
and are apitlled bjrtlltlnit orar tha red hot niMal, not 
aaHllatiBit a i p aata l naflle fornaoa or aecwnd flr«. 
TbiaiiailMrtaatlliiaof an liidiMlnr which with eaeh 
Twaraaina in inportanae. The faM that only lately a 
^MlO.OOOayadiaria baa beeu orKaniied to eootrol tha 
Uranita aoaianM warn wiU give a Mnatl Idea of tha 
aapltal ia**ilid in it, and of ila mapaHiiila— Tim Iiw 



A nV* tall la ft won-It-rftil rliirii? Tlit- irrtM' rt.-»fiifHl- 
Itit CilviiT Kny* llmr th-r-- ur- itftri- ii.iittf .i-- iit lit.!' 
rurl-Ml- HI'lii'ii-liitfM thiiii iiri' tu If tutittil in ttml purl 
of 111.- Imiiii.^ii auiitiiiuy wlai-ti t<i iituxt .njitt rni fur ila 
iiuri-iiiyt- '"Irnc-rur.-— iiaiii.'tv. tin- iiitii<t i'u tint rat. 

ill (a.-l. il. Itiil .-TV.- ;%> II ..i-t . f tmli't. h\ lili'illin of 
wlllfli til" iitititiiil t- t-iitiltlt-.l I.» t'riiHl til iiii; iiiilTuW 
Imli;.'' ur ..tltiT .liflliMill ptii-tit-—. tl-ltiL- i' I" l iili<in-« 
wi'h -ir tu ..'uti .1 liuiil. It m prel>eti>iie, like tlie tMtU 

<if ' vt< iiv iiH-aua of 11 tba UtiJa baaat aao 

ji.ii;i|tu;. .'iit> uiiii-rwiae inaaMalbhi|.BaiMl>yl>C it. 
HA a jiivjectiUt j>priAj{. 
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If uita miT r»[...t.,; fr..i« -ai.ilrt ttt IB dbe M«r nitur. ll^bw 
Ch* Iilrt>w7 ftiwl lH<«raf)li« • r ilf xi'i,--' t tnmt MrOtaC lltnn. 
Till* to 1114 obir ft wwck of aa . t ilHr Iiium«iaii4 •uAoritjr. liM !■ iHtoad- 

■•l tratWr, la-ru*fl'Uii In ftlWpMtaTi" ■ 
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THE Si'llOiU, 4»r ANTHHiU'OMETKV AT 
TIIK IMtKI-'Ki'TI UK i>F I'OLirK. 

Ix Pnrln, nn t\if Km* dtt ItArlny, nmimilr IMdirc 
i>aiilkhiii«>, I* MitimtiHl tlip 1*r(>rvi>tiin« of Pnlior, with 
i(« varliHiA biir(*Aii<^ Hi^iv, nUft rlinihirit; intt'riiiina- 
bit? (ttairiira)> (iittrvfi^lpil by MiV'-tt-rloiifi rnrritlor*. w*" 
ma«.'li A Hiiirill, inirntw cliuliilier. whirli Ih locnt*'t) iin«i(<r 
tht? Uuutqtrxl niu( ntnl tias utiuvuliat (liif akiHH't ttotti ot 
A |>hoUtg;nLnliir »1iitUo niul a Mrhoolrxium. Herv aiitl 
t)if>rn nn> nniH<rvi>i] Minf^ilw iKVN»«uri», thr ti»p uf kiiiii* 
of whtrh cnnnot Im> tii\*ine<l, n* n Kk<>l4>t<iit drApnl 

III ICC****!! Her^e aimI (h>iii4* *tMf*> 4kf vAri4>ii»> (onii* vIioim?** 
riw Kraduaied rulw. Oivertny tli*» wnlU. flu^l tn tlw» 
iiicliiir^l ***<iliiiif, Ainl fj»»»l*-iM*t| in *'X'i*ry AVifciUlil«* *piUTi». 
art* iii*<>i) |>lintiii;rA|*h'< niul (lr^wjii|r» nf liiiiiitui hcndii In 
front view nml prolUe. <Mirli SLtMih|kAiil*>tl wnh a itiiin' 
her. Hlnrk wiXKlf-n inblm aiut ttinii* »lraw-tH>tioiu«Hl 
rhAir> wirvr ojf fiiriiiturr fnr the ruoiii. In ^t^u• I'oriief 
tht*rr u A bliirklitiiin.1 oc»vcrftl whti ntld lltiurtti ilrawn 
with rhnik, ami nrArby ii]mhi a ttnuill plAtfnriii in tlM* 
profe*4or*R chair. 

Whilo W4> Ar» lottertnir. tVi«> cIa**, rirm«it(tlnir of about 
twcucy puplU with h\tc iiiii^tArhof) juh) rainrr ntrrn 
fot'in, bf;;ifiri t(i nrrive. Att*'iiliv»< aiitl mtIimik all takti 
MiatK. nbariitMi thi>ir pciMulH. ami f lir li*n*^Mi bf^fjiiK, 

Thb t* thr Sfh«H>l uf Aiilhr(i|MMtielry of the IVffwt- 
up«i of IV>Iii'i». Tiw? prufi'wir t* M. I'ayrii. «n allAehf 
of U. I)ertilliiir» •rrvit'v Aiui (Ml** of itifi<«t r^raldun oul- 
lAbnratory. TIk* iMipIl)! ah' iti^viK-f^ltm iifwiy pri>iiioletl 
Ut thi* tVrru*!' i)«> la Siir<<t>'-, or [iri^Miu wAnlrriM rnuiiKi*- 
llttC th<t Ki'iih* IViirtriitialri* Kii|KTliMir(t. Tbry Attviid 



l<l4*A, he ««mlMiv«>ri>t| tn nMr«*rtAiii to whrnl fraturm a tlr* 
tt'TtiVf (wbdhcr hi*lMi<l l«> iln with a liviut; utihjfrt nr a 
phi»1p:;ra|i|ik' iMirirnlt; t<h<Mil<l iltri'rt hit ^ixtriAl attcn- 
tk>ii. while iifuleftdiu Che ifei^ral liiipr4>Mlon, whhrh 
•i^iiin*'** nothing' ami whtrh a f^kUlful crtitiliial has a 
hundrixt iiirAiu of luudlfyiiiK a( hL» will. In the llfAt 
placti, heixiuftt iMHN^mr Ac^u^toml•ll to ootititraccarat^'ly 
what in onlinarjr life uu uun thinks of uuliuiai;. If a 
Knbjvrt id of T«ry tall nr very law slaturi', any nne will 
notice It al onee. Hnt Kuch4*xtremt*3iar» ran*, and, uiuc 
titUfn out of teik. If VP wthh to uiak** known thu par 
(icuhir frntur><. wrhhall have lu wiy that thpitiiiividiial 
is uf uicHlium lie^itflit It L» »urh avvraic^ that It if> 
nrcpMAry to difTfri'iitiatr. M. Hvrtillon dl»llnetllr*h4« 
•cvrn CAli'pjrir* ill all, and Ihwsc «e<eui to b«- ftuftlcienl. 
Tlti'v An> as foUowii : 1, r«rr umall ; 3, muaII ; ti. muaJI, 
inr-a'n Itiuit ; 4, imHJiuiu ; A, lan^r, lurait liiuit ; <t, lar|;i? ; 
7, vpry Lafki-. 

This division will reprodnopd fnr all tlm cltararierK 
t<i be tttiidied. and will h#> ludwAtetl in tht* written tW 
tteriplioii by the initials ft. m, tf, iiiHlerf*o*>retl In urdtr to 
altmrt partictilar altHiiiiun. biit put l»«'lweeii |>areii- 
theiH'ii to iibow that the uiati^r U not of *o tuucb lin- 
fiortanre. 

Itiit tlw* principal thinp in not to lueajiun* in (lii« 
nianner nn*>> viiiua] improMinn. Onf iuu«t know what 
to lo(»k At, and taiiKt dlrwrt hiit att4tntion r»|>rria]ly 
Co eharaeivn* upon which n)')tlH>r Atf*> north*- aruof tbtt 
eoi«tUMi4*r, hair dreft^traud dy»'r luir«' any inl1u4)nc«i. 

rnrxis dm«u tip by M. Hertllliin cctiuprUe a lartfe 
number of lueaatiralioup and Chn>iuatic data; but all 
4UniUuiu are nut followed by &o answer, lu fact, tlM 



in order that the deteetivr luay think loobf^ve tlwnL 
It in all th<'>e litlk- featurr*. taken as a whole, tha 
ruimtitute the '*i(prakmg {mrtrait'* which to leodiu* 
iiH»r#i anil more to ruplarr the *intpl<> pKoini^iifih for 
IKdlce reiK>Arche<i, Va^y to cranMiilt by tel«ip^h, {| 
eiiibodM the characterliitle featiirctn of a'cuuiit^^aiM*. 
anti iheMr alone. The d«-ti>ctlve who ko»w» Uirin, 
withutit having Heeii the fact* ao a whuU>, runn rx> ri«k 
of briuK influeitceit by a };fn«rat reMfiubUitcn; aud tila 
attetttKM). beiuft lituiteiL, U directed exactly %\»tv H 
may \Mt of uMf to him. 

A'rt4ir A few wevfkii of study and prorkkKl with ona 
of thMW ulniphi CArda, the iiuippctors quirklv fioil 
111 tlie oHirryard of the d^pot, tn the midit U twu 
hundred f»riM>uer«. the Individual of « hum thffy ]iiit« 
A "eiH'ukin^ liurlrait'" much brtter than if they wn* 
kraid<Ml by an ordiiiar>* photo<ra|>b. Aa a luattcr «( 
fact, certain comv of rcco^itiou iie«m alioont Incredible 
At the Prefecture of Police there u riMStrded the 
CAM) of a man who waii killed by bcjnu; klioc In 
thp head with a ipin, am] in whom a womu a** 
aertAt that »he recoicnix«'d her hnnhAnd. I)f«|iitc 
Ihio formal teetliuony. the Serrlc»* d« Sarelr. takmic M. 
Hertillon'H |irinciplt4 of identiticatt<m m a llalli^ -lill 
l»eiiitale<d. It mfuired thr ap|M<Arance of her inlnioK 
himbMid to i<onvinctf the woman of bvr miwlak*> ahU to 
confirm th<t otiinion of the police. 

Althoiwh SI. IlifrtilUm'* nyvtem has biwD in oprra* 
tion but H>ur yearv, it luu almuly funiUh*^! all thr^V 
tiHTtiT**!! of the Si>rvic*i il«t Surrti'! with th*" ilata iint*. 
lieiiMkblo fnr the intelliir*^nt and elTretivi* pnjneoiil)i)a 
of tlielr c»lli»jt- No m'w thftective caij tie Mt in 
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tbU erMimi* fmni ten *>V|o«-k till noon twlei* a wt'ek for 
two tiH'iiths While 111 r||»* ctiiititrnoUA lialln *!4 the Ser- 
vice of Arithri»|MMiiftry and in the pholo)^aphie pil- 
brry the cn>wd of prmoiient llnil Iiah juoC arHvnl at 
the de|»ot i<i deniiiitf. the putiils will in this |H'iM!eful 
w«»rkrooin becoiiM! ^rofoiiii'lly vrn«i*tl in the art of 
Btudytiiff phvsi^tf^^nonmi and isolating the permanent 
and cMtntial Hturaoti'l of the latter at a tflanci*, and 
of noUdfl tb4( prlii<*ipiir f«<ntumi th)»n><d In u word, 
they wilt b<>coine initintfd into the art of readiiifrthe 
fa«e. Tlial an eia^t dM<.orii»lkon of a Kimiiect proves of 
tlM* utiiHmt InifHirtj'iiire In the luveHtlcalf^m ol a crime 
Ih a (act that had Ijeen rvci^iiifed ever tiiiii**- llie ftulice 
force liuft ex ixtml. What tK<iter Kui^le eirnild there b« 
for lbe«lirt<*rtive followint; the trail of a nialefnctor and 
onlered to BihI hiiu in a cnjwd than data tluit make 
kiK»wii to bint the iiimt ese«eiitial peruUaritie* ol the 
p«>riH»ii waitlksl. The tmubU i« that up tn reetxut tline« 
the art of drawini; up ami liiTerprftinic ilt^cnptloiut 
Ita^ fur WHiit of A ifiMxl itiethiMl, reiiutliitHl In a fttate of 
iiifniicy. 

Thirty years it wan thou;;lit that photof^phy 

ut^bt impply this want. It has. indetnl. rttoderetl 
ICreat sen'teeH, but as a means of coiitnd Bnl4>lv, wlii>n 
the individual has no intrr4'*<t in rorir^alliitf hiinMf- 
For cnnflruiiiitc A MUN|H»fted identity ir Ik excvltent, hut 
AAA mean* of r«»sear*^ti tt i* wholly Inad^ipiHte. The 
uiost ^terxpiciwlou* "fh'iitb''" iiiltrlit, without reco^riili- 
tiii; him, (KU!! dally ulontrt>ide of a ty|w who»« ima^re 
tlicy eiirne^l in their p«ii?ketit. 

Struck br such inronveiiiiriiet**, M. Itctrtilton becaiae 
deftirouR nf devising; a uu-thod fliac nhould permit of 
ov^coiuln^r them. Starting from tint principl'* xUat 
the eye we^ In thitm-oiily whuT ii |h loMklnif at th< rein 
aud tlUbl it loukii al uolbiutf but what it Uaa already aa 



det*'CtWe iM)te« o«i)y what Ih worthy of remark. All 
the onll nary featuren ami lueuntt are eliminated frtMii 
tbio det»criplion, iiincv they Arecomiuoii to tlie majority 
aiitl 4<ould iM>t be used for Isotatini? an individualit v. 

All rharacten. moreover, ilo not |Mw»eM an equal im- 
|M>rtance. Authro|MmietncobserTationsistatnre. Irncth 
and brAAclthof the hth«d an<l ear. suL4*of tlie foot and of 
the iiiidille 1lrit^>-r. Uttl«» linger nnil eltmwl, in order to 
liare n r^U de^i'nptive vnlup. niUAt Ixi ina^ie aocnrately 
with hmtmuientH of prvct4ion. 

Tbit >ort of obtervatioii oan therefore be apptietl only 
to individuals already arreMlei]. and a complete de(*crip- 
tion of whom it t» <lesirrd (o keep. For the captunr of 
a criminal in fliffht their aid is of no avail. 

The MAiiie may l>e said of thr color of the hair and 
bcArd, which i* i*Asily chanise^l ; of tlM* complexion, 
whtrh inAT he blntrhed : aimI t»ven <if the color of tli« 
eye*, which It l^diflli'ult to iMermine Accurately with- 
out a direct lltrhl. The detective verv often heMtaiee 
iN'tweeii two of the seven cluMtes in wlik'b the ejeti are 
arrmutTfti accordiofT to the rolur of the iris. 

The slope nf tlie forehiuul and the hreaLllh and stut|W 
of tite UOH* afTonl inor«i arcnrati* data: Imt it is e«pe< 
rmlly tlH* ear and the vahnns peruhnritles that it ex- 
hibits that furnt*>h the tfreat reeource of the 4ifncer In 
hl8 hunt for a criminal. To thfcaortsan. wbicli In ordi- 
nary life Id very little uoilced, a (HTOwlueut place In 
ueiHirded, since it irives. without any iMWHbiliry of 
fraud, indications of tlie im»t preeise cLaraeter that 
are alway* rofttn>IIubli* by the naaeri eye. Tlie extent 
to which the upper ei]);e turn* over, the contour of tlie 
Ud»e, th4) inod4)f of it« surfaiv, the pr«»fll4i of the nnti- 
troffUK {the fold HitUHt«'d nenrth4i auditory cjuiali and 
thv» devtet* of tor»ioii of the authelix or Interior fold 
are all tUiuga o( which th« «jU»teuoe tutut be known 



eharice of a cow unless he has bcHi prrvkuwlf laof** 
tills ».|h^IaI art. — For th« abo^'e itartirular* »ntl 
enir^viuKTt we are indebted to I«*llluf>trAtiou. 



INTO THK HEAUT OF CHIN.^ 
W. KiitKPATRiirK RitH'R, M>D of tlie late 8*n»l*» 
PAJvin S. lifice, hAN just returned fnmi a ><*y 
lhri»U(ch the cttnter nf t.hina. H^wasA uwiuUff"* 
Mirvey party eeiit out by the syndicAte fonnwl u^l* 
father a year aic<|| aud with It luaile an oveflADO ]«['' 
ney froui Hankow, the irreat cumnternol city ei 
volley of the YauK-tHe-KiAU^E, to 1 •atJtoit. on the watn 
ern eoost. He wa« seventy BeVen dayR ea ro atft^ *^ 
p<metrAt4*d a counlrj* wlm:h has ever beeo Jf 
tlM» white man. His narrative of Ids adVenlaW* «» 
t ^hiiiA folk>ws : ^ 

•■We entensi the coatttrv at HhaiurM. "iw- 
peiietratlna the interior In a westerly d IftHii- ri«r» 
distance of mllen. turne«l to the south at """jTul 
where our actual work beitan, and travele»l '>'™''' 
down thruux'h the center of the empire t'^ *-»"™J;* 
distance of "oO milea We resaiue^l the conf-t at mwj' 
Konff After a journev of 1.400 miles, that wa» '"'•JT: 
Inn at evi'fv Mi'pajn"! fillwl with more adveiitu'* 
usually fall* to the lot of the traveler who r>f» f 
fnr Ka^t, China, with lt< rast 6eld» of un*xpk«J 
counlrv. Itf> deiiHely i>opuUKi» interior profif"*** "T 
have lieeii Inckwl to tlie explorer and irailHr, '"J"" " 
lew( millions of iieopte. it* present iwlitlcal '"T*^, 
as the eontentiou of Eurtu*. which has 
marvelous commercial op|M>rtuiiitle«, Its P*?"*^^^" 
ZAti^Mi that stopiKMl centuries rtifOv ana lt» "^"fj 
ptHipUs holds a faikpiimrion for the li»ve«lig»W'»"""' 
(irUwd tbe clumc* tbat com* to tuv W mo >^ 
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"(>ur party wm liMtrlfM) bv Mr \VilJl«in Mn»i-rlj»v \*:\r- 
•otM. vrril known in cnnnccilon with K..ih- I t,* i- r 
Comuiiuion nf N*'w V'irk. iumI Itu'lml-ij u i ', jfiLnt. i 

oivil NlLftD^r ; K (J. r-OUlttT, f'f titt? ( I ir ,-;kp. ;i 1. un-i 

iHxin Hatlwny : H. H. M«;rf r. ii rivii *'(iirini-i- i 
m^nby. Jr.. tH>n of Ctiarlfs Ofiihy. of tht- m- 
iVtu'ir OnuiiiiMiMJii and foniirrly l'nit<'il Sr.^lifi .UuH^tvr 
I'lCliiua. wiio acltil a.H our iriifrpri'ii»r ; Wiliiam S K 
Wi'tiucn', -tnii of Sriuitor Wrtiuor*', of ICI)i>iii» Ixljinii , 
J'r Jtllif III. ji in:*:«i iiiarv (l<K*1or nf Naijkliii! - t'!ij>t. 
W. W. n.rh r.:i ,\ ih. - ,■.■,!.(..■.-(.. t w r ! i t (l.* Clnii*"^ 

ln.[HTiiii H>.i,,.:i;, - I. |i,irtiLi. iit, Miw-If. Mr I'wr- 

lilil.v lli-i-l-tfil T,, lIM^f 111" Ji'Uri|.->- .nul -KT-LfV m th* 

wii.irr. iv-. ir ■rt-Hfl tl:iii;u:fit I—I r'. ii\r.j,i t -i- r\' r>-iiir- 
licit «-r tlif ?«imitii*'r (•i-ii-A/ij. iiii'l ■ l.xMMti-i* ' lir r:\ iT', 
art- low iluriti;: wirilr-r i * Mr ••-\|i<-' I i i '•x\ut (-.rtrAn 

aiirt- bv llir t '.■iit-csi- i^MvcrtiiinM.t Sln'i.i; Tiij' i:, '-li '-f 
of liif (Mijiu't^- Iiii]«'riiiu rttil*ii>- K.-rvi;-i-, -i.-'tnlr.! i '^u 
1 'illi^ I "|j.ri.->-*' iiiiveuinrinj- to mn- V M>, 11 li>l T -i-'V, 

I' 1th ki -h -liHr*! thrt THpt* -> I r-ii ^..H of i/j.' ^-.iv- 

••ffiiijftni tti tmr \ftifiy, Tlinlr pri -. net., wlit'u w*- i»t<ii«- 
iruftil lh*' uiitfftTett 'l iv.iiiiT r_v, i:r-:ii3y faril][a!f<) our 
»'»rk. Tlif ir nuUM-^ w^t-- W'.i ai (| lyj. auJ they U(rn? 
both luu^t inlerwi:ti^' ft lh^A-. Hiiritis- (nst* of Chinii'* 
|n-otiT»'a>iv«' f>«riud», W"(i.Mi'i I." wtTc •■r'K--r'U-: ■with ,\ 
iitiiuberof <>1h<!r yuuuir rnfn f .r forfik*:i filuciit i..ii nt 
, vcrtim^-itt *'Tpi'n*>- Tiu-v wi-n' m ni in iti.- I nitial 
-^':it.-» mill t'.liii'rt:4>ii lit rli. 'rr^v l'..|yt. ; IiisfiHit4», 
\V.«. n-siil.^l IL.--.- fcr h'lt'.'i. y-"''ir>. .imi l.r f r scwml 

y*';trv 'ritt'V t»tich |ifotU»'il t'X">-lit*"rly by ('ft**ir Ainpfi- 
cMii lrahi>ii)f : in f***. tlit-y iwul <Mir iNnn't of vm.*-. ai)i| 
WtHt III rt<i4iin<t tbr •<1mii£ of \n\fr'u'i\ti ilns • 

TliH ^oariiry u|i tin; »frr*« \ aiic t>«(>-Kiaii»; from 
■rMU-u'bai to Hankow is em m^y a trip on the* Mis^i^t 
[■[H. aiiil can be- accuuiplUhcu with thr »ATUt' comf^hrt. 
trav«"I«Ml on ulraiuiYy of Atut^iirnn huilii, r«nu 
T!iaiulrtl hy Auirrit^An oflli'i'^rx. It i% n, trip tUiii run 
>uiJH*« four tlav», atki] niy inrlinatton wa^i lo rciti.uti «>ii 
(Wk crMk*t*utly. Tlip rlV«r I* wry btv»**l at the nioiirh. 
MhI ibo Und oil t^lthnr rUIh ih vVry ^>w lym^. nit»>[i 
tbe iMid oaniKrt h« w^ti. A** 1* wf j| known, tbi' rti-f r 
in ttloir-iuovlikir And v^ry iuud<lv. A* you HHOMid tli*" 
river th^ ouuNrry iH-v.-o-nieti iiiiit«> abrupt, and inetn- 
rvw|a« ifelat»iK riK-k-. ;iiid rhfi!* itt*P*^<^c- The viillry in 
dt*n»c4|y pupalnt4>d. and rioe i» tb«* stApU; prutiu«(. Vuu 
Ar«^ Htill in nvihzAtinn. Tbi* telrirra|)h U available, 
.tiul tht^ pcubUuaii wiU ri*i>«>ivA niid drlivrr yoar Irttrra. 
llAiikuw him A (iUrKlx«Nl (oroiigrn pQnulation» |^MMi 
Kf>t»ls. und ffDOi] Bnicllifh wvl RuamIimi eluliM. Hankow 
tn th« o«ot«r of th* l«a trndfjUHt tli» <^t«t ooiBiu«r(tUil 
rity of 

Wu Ul 

*« HMLkow ii aMiuM «i III* Jttnetkm of the Han 
Rtwr with tlw Tuw>top. IbiM UM9i«iuin« U« iionort- 
«* » bNM and dwUribntbiff paint, wul It haa tMvn 
p tH di a t t J that In tiiM U mitt bMwin* tlw erttnt rmn- 
■MfCtal dtr or lUatm Orati«] jUla. At Wu Cb«»ff 



"A ritvUh In ^n Ani»-'r town in-vrr nil rii<*l«l half 
Ihf ntl<-nliiin that our party did th ihowf remote dis- 
trict-* of *'hinJi- t***"!'^ woiibi j:«t(i4'r nroiipil uii 
Ml hrindri'dx ai.d fullow n-. fot mit*-_ J«bbfHnif *' 
u-t-n* rri-iitnrr!* fn>in aiiolh'T w>^rli| I li:ipj>^iit-:l to b.T 
thr only blond in the |^srl^. and n «l»-»'»l. a Tvpi 
I'lil ' forrij^i dt'Ml." Ill*' kind iIji-v hnw hr;ir-l Jibont In 
a fiiirvtaLt' vort of wny, vit':i whiif pkni, blue t-^f. 
lij:ht fiair. Ti'd bcurd, and Mifbi-i.Mjt In*ii;ht. Tlii-y have 
jii'Afil tiothmii but »'Vil of forrij^iHT*. Mirh .ti oitr appt'- 



MOW Of tn* i«a trntif «jhi tii» enwr oonniHtritUii 
r the DPovfoM of Un PM 4Mid tlw ovMitdontnU 
rt of Cliiu M ii«tt. IMI Clw piwrtMbl OApltttl !■ 
iMUtft «ft tho ■oathifn and Ofkpetltdibefeor the 



«• ««r» rMalT«d br ths Vt«ra« Cbaoir Tuon and 
fiboDgr Akl^n- of luapertaf RaUwim IleptrtiiMBL 
Tba noMosr la ooc ol tlie noted BMO of OhlB^ He to 
* irarf Able mb» tevfloie tekan Am niaaft hie vearat 
lite FMUtt wraMliifHtrtiiii IMnc I 
ObiM to the bMiMfc iBleltoetMl 
and omfiM irlib It puUtieal eredlti 
•aid to pomaa the rirtiut, m rt . 
ofRdalx, «f ailminiaiitrinir hb aCatrv With aCealalala- 
ts'tfrlty ; in otiwr woMk, doMnH '«|iierut.* Hk ii^ 
t>f»idv«i. protcn*MtV9 iumI |m>-foiwi4rn. A* a naiiipl* of 
1(15 protfrMNft(v*ni«^ I inay w that at Wa ClianK Iw 
inLt (fBtab^liitMHl an i^rttruiiiiml p>fdl*»iff«. ^^t^r** a "taff of 
Jhn?*? Aitifrii'un fXiwrt)* tifacht'»* v<»nnif VbHit-*^ \lw 
luijftt iwenl neieiitilU] HH'thodn of jti;rli'iiltiirv'. Al 
Han YnofC b« lia« abti i*H(^ubEt«tbiH| ii Nt■^•*•l workn on 
iu<«1rni liiwM. which was iuatullt^l by Knro|>fatif<, but 
itow luaiiaji^Ml by <'biur;«? (•ulirely. Ht* n-tvivrs! iw 
wi:h i^i^tt roiirtt^y. And k1iuw«hI laarkmi int4!r4*i>l ui 
thf riiilauy pr>)j<'ct. In fact, )»» luu been tint^ of thit 
If adini; *pirlt* in th»» (rnttTpriMf min^p tt wii* tlrwt |iro« 
fKv-«*d. < >iir Iniorvirw with tinn wax uut*i nitpri>«tlti|{ 
t^tidft thf K"'<*Hnrrt of iJi'idty ni* had bwn briikbinj: 
up ou ftitpiiftl^. and th-« Mr»t ordi-*! rjiin^ wIhmi we 
^v.Te Jire-tcnle*!. It In lUt- (mJltt- Itdi u' 'o^ th^'vicfPay 
in^iHt tlial y^Hi be w'attir'tl llri'\ -i' d 'li- (luitte i hini: 
tor vou to iltM'Iiiif. buw. and iuaUl thai he ail down 
tir^t' A- A n-^iiil. thrr.' i« a prnlrwfid Miiinii nf Immt- 
inir ttiAt .Miii-^ r.i a •••iiupnnuiM*, rdrflnalljr yon all lake 

»e;il4 at list' v-iillii' Itl' i[i:i'nt. 

*'Tt|H ft*(*'d vi:-iT >y Mill lit thi- 'aii'jt' liihl.' '^rith ii--, 

■ ind ti^ican hy w.vTmihi.' rhiit w.- "iiif-r -Intily 
I'lroutrls pniv-n.'--- ot lln |'..; ^^ml Kmiuih. w hi-ii>< 

■ ur nirv-. |.-,y . Ill 1 1 1.' Mii--li >ii 'i . < rit. in He H-furwl 
11-1. .■ii.*fs-r 'hill •III. old h.iV.' .ill tii*? pn->i**i't i«Mi 
t hiit tit; i'"U ,il II f nr ir il ;itMii--. :iiid I n utit to way thaV 
h<> k»*pt hii «iTd, n:i I t hat i'. pTon-d iirnp^y M;.n'.i> i-nl. 
Wt'' tJiIked for riho It iiti li.i:ir an il ii LiiK, lii id -iiid-^l: 
th** pUuKAiit thuii^'^ tntil Wf* .-Mii 1 tli.iili i f IE" ^'iV" 

MWAi>;<>. rhAinjJJi^'iit'. find i"I'^:a;-» , und ii» t :ir ij-.i]iLi 
t'tl'itoiu. dt»*ml3UMtd lii^ by r. r.--niiiMi';iidy dr.(il«:iit.: ■•i:i' 
hcaltt) In a cup of t^a. ^)il•<ll|( raji-n an *'Xirt';ot'iy 
cjertrr tniin «lw>. and. iinhkf uiott riiint-Ht-. knowH 
ri]ont;li for<'lifn«^ to talk •Iir»'cTly totlie|KMnt. 

Ht^ wa*: invaUiublt* f,% ttH in HnrtJ pr*»pHr.?if ^odn for 

tlH- triT' Wir Wi_Tt_* ■.'Ulv ill II iIlkiM* ,4 f.-W tiavs.-iili] 

wt-r*' ratliiT ►r-y In It-avi'. f'lrin- h.td ' r-fri Vif-rv I n ■* 
pUjit^ty irvat*- 1 bv r Ij.- < '[ii:i,-->- . i1'.i-:als, AnitTftran 
< *<tn*iil Wilrot iiiid till- nn'iii' i.-r;* I .t t t-.c l''.u;;li*}j colony. 
Th"?ii Wfl aiiti:-i|iiit<>l Miri us triiiilil4' iij rht* 
liriivln)-** of Hii (Vt ami Hnnaii. tVople who uiid^r- 
■CoihI the »0(>pp of our proj^'t frrt-ly prrdk'twj that wo 
would nifVer carry iKit tbt* plans. Tin* country we> 
wi'n? lo |H;tiftrat«, particularly the proviuLt* of Hunan, 
hiul nevi^r be>cn iuvadcn] by fonMfnier*. and it waji 
«jntibe4rd whrtber the iiatiTUM would prnuit uk to in- 
trude ufwn tlvflir privarv, tJur rootn Uy dun wuth 
tnnn Hankow, ihroush Oinw of tho i-^ntrAl »-tatfb of 
tbe empire, wuh Cunton nn th? Aouibprn cnii«4 for a 
IcnnioaB, a dlfitanoe '.f 741 nilli^. lVirv'lt>ly the dim- 
Ottltlce were einc^f'-nt-'d. a^ wrdid not ehciiunt^T any 
vmrf formldabtt! olvtuol'"- Only in oin? ur two iu' 
etanors Waa then- any ohuw of h^MlUiiy bv lH» Chinr3ff, 
and no trouble rt'snitted Ihrti. No doulit ftbe f ncl of 
our harlnff an eseort oi «uldi«n miojini£rd any dan^ef, 
and tli« fcutber faei that tha varloo* vIoefojrR wm 
totc«r« ahead vwnhvtlN paopto «r ovr approaeli and 
ordering thai wm ba wdwd with hoMr a&d pruperly 



srd 



titM for liablfh, ftiid powiTs n 
th*'ir dl-llke i- twtly dii>» to |t ;o W.' 
fPH th-f al»Tl t«i ib?<x>v"r fhi'ir r. tt p. i 
v>,. |io--.-aMML rui'l ,\- ^ rn i:oi -■■i. v. *■ I w 
r|'ilr i>f lliL-ir j .rr j -i f'^ -uMiii-' i:- 
tlirv ucrt' unijaii) ST'tod natiiretj i^riu '.-ii 
iii.ii nr nlway* tri«-4l to ;r»-t thrin la^iirlKi); 
>t..jil i.f at u*. It didn't inkf us luti; 
tbof»* l» ^ hii:sn\t i^.Tiu't^ En Siunior •■••.-■^ 



p^x>pl*> of ^-1 
tlrht of Ills i:'<' 

pflTfV 111 d-l M r, 
tnil^-* ui> Mir.-riH 



ilV 



■ ■111 r.ii- 
II h.r- 
IH.d ■[>. 



■ -ii-d ( 

II I.. T 1 



I .■V-, aiid 
-h-r.vitly 
ih*- lAc't 
iih ;h»>nt. m 
i > iri tm^^ltdy, 
.•4jl> aiiiiiM'il. 
• with It** 
to l»*urn that 
tnott;:,' I (o'nf 
,v-|..:i. Ti;r 



\V- r...-il > «M-k- : 
* lur C-JUr-f III I'rp 

foZlowini: tli^ Vaiiff t-it'. \Vi* [n i t 
which, trt >|jow 4Mir Ami'rirani?^ui, w 



Ibroujjh tlip trni^. 

Vane •?•'*■ 



f I lapv-iiti ioo 
< ^ nnij-ffi*, forty 
o two |Mrtl*^ 

I NXMItbWHvt, 
. . ||. ii|,*#»b«ial-, 
■alli-.l the ' Marv 



ecedn. Htiail iuiimi^Ih, and banihim ehocdii. The dinner 
wo* mell eo.ik<M!, and we w^-i* rather «tirprlwd to llml 
bow ^mmI it waj», Onr vM%n to riti«w rtiidtnurd toal- 
tinct trrimral ait4>utHm. The lr^lup^^leTtl wUh <Mir 
f-.i.hrrM would eatBrflnt. biowluf a* if ibeir Uvea da* 
[k i.d«-d uiM>n il»aiMl ««*nr MMt. broufflit b«fta o# 

t tllll.-*!' 

•"A: Tuni; Kuan ur h-vl onr iWt-t Mcioui. trouble. 
S-'itiH uf tilt' )tl-natur*'d on.-* In th«' bt^; <-r<nAd l>f;^n 
to Hhow th*-ir contt'tiipt for iih by In m>i :nL' luid t brow- 
]n;r •'lontt*. The of!l laN mijiI ^o|di»'f> vnTroiin.|c.| tm 
and hurrietl ti-^ to Mirlit al- wbere wr ntTi* out of 
liarnr;* wa>-. Uurintf tiiH' t'oufu^ioI^ Mr. PutTtouK wan 
iitnii'k by a xtoiu;, IjuI yin% iiol hurt. The Sinn;; in a 
v*Ty larcf rivor with fairly Kuift rurr*»til and i* navi 
for fnidv Jatsr-* kti-AitilwiuTv pri.b;tt)ly a>i far am 
H-o^-( 'iii.u I- li;i- 1.1 ill." nioht part hicit bank*- and 
t—<pn' cltlT- Tb" roiiiitry \tt 
lin vallf^ i-of vwrytni: width, 
tell Ii> nxleeii iiiilei a day up 
noiiKly n-tardf i, We rrnche^i 
I lic province of Hm.:ifi, ^Mt 
i'-tii:it5y rtsM'ived :li.- ..r.tv- 
lind*Trw-or h*il 

-r. d-l>l hrnl 

■link Ml,,! II h. 



Antk ' and the ' Tlai^v." Later oarflotilla wjui joinnl i»y 

AiHinpi.'of tihinfM' cunboiii^ Wo aeevfied thalatter 
for protH'tioii. and at^oftproMlB iotattllff ofltotols and 

viXi*"- al<Mii; tilt* roiK*-. 

"Wf iii.vl*' p'tur prof;rv«» at fir>l. principally tM-cn'iH^- 
ui'did not know tin* roiiidr>'. Our plan v«a-" to rejom 
tin* btxatfl fiif^htly and nWo to ronni'ct «iih n town 
wh*Ti' our soidirn*. who ntiitibfreii 'nic hundred, atid 
OUT rix*lH'i<. wbii nnnib^Tod tiliy, could L*et f*Kid utid 
»hf*ht>r. Fr«siuctiliy, after workiiiii; nil day on the hue. 
wn luul to walk (roui nit tni«n iuiU»*iomich thr iK»atf. 
Tlie bottom landH nf the Yanff-tM*. thrrMurh vblrh vo 
wi'nr. arit 1tmMl4>d (n wiminpr, Anil in wrni^T are eat 
with H *ei lew of riverw and lak»-»i. nml it u'a« itet^cMAry 
to nmk*' freipiMnt detonrx torarry on Hit* work. Theii. 
toow we Wen- reljinled by ofllfijilw « ho pi-o.-fT4ftiiiAteiJ 
aud •oilffht to delay usaiid Awer^e n- fnitit our pur- 
poee. but BIr. l*arHoniL. with charncteri^iic deit ruuua- 
limi, praeiHHj forward. ChrUltunM dnv fonivd iin at 
I'ini^ nbnt Pa, Joet over the )M>rdfr c4- Itunan. \Vl> ate 
Chrtotnuw dinner iivalU*d iu by a hiifri* nmb of nmsreil» 
^Itrty, >ibberina eoolieft. wlmm ««• bad to pliicatik The 
fi 'taterv forndnft oor meoH lea v« n ctfrralo SMfloat of 
iia()ortan«e. bftt we ImuI to deiiend n|>oa ow laetfor 
ri*al proteetfoo. Tlieee w>ldier». by (he way, were one 
of tbe otUlvet and iuo«t ainuftiiit; leaturew uf tbe«>X|>e- 
Uitioii. Tbey wera titit>ui;iy cvmittlM>eut of tliearmv 
in a aointo opera. Their oneturae wae brlJIioiil witu 
orange and Kvaan or hlna and red, with a white cirele 
of eloth vtllchad vpoo Iha eoat in front and another 
bffhmd. rhamctere sewn nnon ttail white drele told 
tiM* n>(tini*-nt the vi>Arer belonged to. Wbateter Rs 
ohJ««t It woold nuikean exeelleot tanMt for an coeiuy^ 
bu1tot» and It to alKoiaeant Chat It beet both waye. 
They were anaed with ewordi, IhM. and uiubrellai, 
•OA Mid imin belbg; pertiapa, CfaolraMMt euiiCauBary, IT 
■M their Boeft dnaded. toei. Senie or tliein had old 
HftMhett vhlaU may Imvo eeeii w^imt Sn Earupe in 
pMvhNia hMMittnftlMi, but whieh bad oertafakly 



flMd Inr tbtir ppe»ent owDWK. nince that 

AM ntA protUed «Rha«iy ammunition. Othenear^ 
t4ad fann, IWWdmMdtodawwds. vitb ruKtr iron bladca, 
while amny ntadf n wjullliie ehowioir wltn pike*. thre»- 
pronged lorhe and oibor anhaje w-<inp«inii, Herhnpe 
tlw hravert ol an were tboee who dp|M>ndt*d nn frkcht- 
enlnic the enemy with bHlllant eotore^l iMinneni. TiiiHr 
alineMiailoe wae rxrt^iinly inuft ItftltctiM- and foriuUt- 
able. lliey had. a|i|iturt<iit4y. )liil« id«a of luilttary 
dimlplbkei. tfaoncb tbey were alware ou Jiaod^ and did 
eoine oood eervtoe in keepinif baoU the arowdib. This 
they did In a mu*t aiuutdnic wnv. 

" Some of tltetii ejimtH] baui(>oo »i[rki. t^ilit In aaeh 
awayth.it whi>n snappitl ipiiekly they inudi? a lond* 
eraekin^j iioim*. Wb(*n thry Ktnn'k aiiy on»», it rear- 
laiidy M>eini>d aH tti<Mi|£h thi> victim had r«>eelved a 
m'vcre blow, but tn r«'ftl|ty ibi-v ncvvr hurt any one at 
all, and never intend^l to, 'l*he tMld^^t part tjf It li 
that tlie (»e<>ple ttrnk it all hrr.i .i k|\ :i tmt their 

|»;irt to )inrfe<-tiMn by l*H_ikinL' i-'irl tu.d kt'.-( i| njf out of 
the way. It all ftrerited bK*- it ■■h i Id rt-i: - i.Mri:e. Yet, 
without thin absurd inivkerv i.i [ ri -r .^.[■: i pi . ■» r- 
ilitlfht have liad MHiie srrioui IrMiit.l.-. I ii: lht'Ji(li-r 
iKMHi <tf I*ecr-nibt*r Mr. I'ar'on?* prrN^.-^s ulu i,; ami 
.li.-n o . rrd iL \r.\s.-* tlmiuirh the mountaioH iImho ur.:> 
v.'il.cy i.t 'li*' Siaiiif Kiver, wbicli h*- radi-d I'lirl-v 
iu.*i- I'.i--*. i:i Jii.hor of tlie ilay. The rnit.r^c i.nic..-- 
ralli'd i.'nit pii^-fir .,tnl hLiiL-Ht to prevent y* f-otn 

lul^i I lit- Sl.,:t_- \ .ii;.'i, TIimV told llh of r;;ui fu'l 1- 

<nir iniejidt't! hnile, and di-cl.\re*i thai ihey c<»'il<.l not 
be r**«pon!»ibte for i»iir safely. We wnil ahead the 
next tUiy, howerer. and were not tno[e*:t*Mi. A few 
<iayii later Mr. !'ar**-iu». ('apf. Rich, Woo ant! nivif^^lf 
Iff. til.' [i.i.-r%- iMid kvn.t wi^t to the cit;. -i' \".ii'*'i ti, 
M li ii't IS > .r null ■ ■ ill 111' I r. net ton lif th**- ^ ulii; r -.■ nod 
.S|aii|»; lliV4'r»_ It i% a vt AlJed c|iy of two h o d t > ■ I I ji it- 
K-*iid i>t(jiiiljiTion. h;v« te|f;;rapbM* coruntiini .tt ; I. .otii 
Hankow, and |h to lie shortly opened aHArr>:itv pori. 
Thev" WHO- tioldlnu tlie annual exauiiiiuli<>n^ Utere, 
and '.''n r I n iiii.«im] ^lu«]en(N had eouie to the city to 
t ikf [;.T-f . an. I on thai aocount we were forbiJih-n to 
enter tbe ciiy. WNki waj* aU4>we(l u* enter, however, 
anil the fi^t of nil rmiained on our boat» 

•' Tin- overflow from the Vuni£-t«e. Siaiiu'. ^ iinn and 
Jinlf a do/en other -ireaiiiH fonii;" an linttieii-e lake west 
ot Vot'luui, It If over a hundred intlet Iimi;; during 
the fre*lieln. and only a ffrr-at nunl sink ^lurini; the 
winter. Yo f'hou pmuii«i»i> to tH> ivii'** a tr.nh- i-^-nter, 
fiir it alriMily hiw icikmI *hopH, and the n eoui.try Iu 
th«> hltfber lev. 1« hack of it makes tf iioport.-,nl to that 
indii*-trv. We went Hp lh«* SlntiK Klver, and a week 
later r*')oin<\l tlw other niemlieTe of tlw eX|>edltlon at 
Skitic > In. to whieh iMunt they had c^rrleil the anirvey. 
H-r^ w.f* Wd-r*" hof-priably rec*MV*il h\ the Shen wa(Eia> 
trate and b> a Clitne?*e t;eutlei:ian iu the teli^tsraph 
tiervice. Vu by name, w)^* h.id been to the Tim tein 
Univeniily, and who H^Kikn Eaji;liMi vsry wril. We 
were intertainrd at Ji ilinnor whIeh wiu entirely 
Chlnene. and invvitly eii)4>yed the novelty of »otiw nf 
the dtobee o.^ well am ihe ainveenent cr»-aTi d by our 

eoroewhat hnbi ron^ atc^nipta to nUUllpUlate our t')iup> 
atlehlL The menu iu«ludcd. beelta aotue wore famll- 
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In -M..1.. i.l;.i-..- 

L*•'^H■r.^l,> hi.l-. 
We made any m 
I lie .'^lari;,- and 
1 'bain-r Sha. .'I 
•laii uiirv .', Ill 
erii..'. It s.v 
iniKM'd toiiK 
that he fearetl thai 
tl-lied. He Keeined aJ- ' 1' 
anv eotiBideratinii, there ■•i ^iMi be a „'re.i' pi-r ular 
demonstration in which h" '.*>miI I b/- ini.ili[r i.i .>arry 
out hi« ordi-r» to ftrnt^wt m il<- liiiiillv d-r.d<-i lo pive 
11* a iTi'e|it jon. an«) thr luilun- of Iek- c<uie<'K«Jori will 
(»4' Ni;.it ri.tttod wht-n it ii* ».tar«-<i thit we werr the rtr*.t 
f. ►reii;:i4'l ". W ho t^v.T entered lilw yanu-fi He fiaid ituit 
Jri- iH'Mpl*' vit-i*- not yet ready f'lr a rHllw.Hy. and t)kut 
\\\- \ Would liavr to be edueale'l ti^fore oi>e cmM be 
btiiit_ ('h.iii:.' Mha in a larpe atld ithi*<>rla>it city with 
fill •-*lii]ialevl popiilatton of buti<lred thou-^Tol, in- 
rliidin^: a » ily of Km?*, with reirujir Hlre^-lH and bh*ek;<, 
whicli ei-ver* nmrh i>r the river. There are t»otue t'lni- 
lookin:; teiupli'?^ and houM**, and the wiH»lia city lii >iir* 
rt)l1ud•^t bv A luawire well-bnllt wall and nma't. The 
eity if well »^Hiiarei|, and haek nf it aro !niin4< hllb 
whU-bafT' td beaut iftd view* of the rlv^r and opjKi«ite 
inoMtitaiti- and ^alIeyH, {u the daVH of HiIh tfovtirnur** 
preileo<'«-or tbe place «a* very pn<i:re-^sn e. aiul an 
elr<-lr:e ILirbt i>l.-tiil wa^ ^tarled. t'nrnrtuuati^y, tha 
adinini<>trattrin afid pollc) were chauRvd, and 1 ballwra 
rHorni non diiii^'rmu*. 

'Mippcwite ileiitf Chou. aiH»ther larii:* eity. we en- 
crMinii»rthe M llivar, whtob Howe lnl4> the Smnc nfier 
draining a larve area to the eoatheaet. Here we left 
the i^&anir. eonTlnnlns tip tlie eoet bank of the We 
wi-rp ourpHfted one idiflit to receive a call from a f'lil- 
ii«w ChrUtian lui-^ioiiary, a member of the liotidou 
Inland Ui^Mi^Mi Huuan U not an a^rerabW place for 
iul»iuuarie^ : there ari« very few iitationii In ttieeuttoe 
pmviuee, oJid (hey are coiiiptrllctl to kmtp very oolat. 
Thie fellow MiemeU luueh rncoureirnd witJi hU niUMdoil 
atHenffCbon, and |f*rhapii w« wi^e wnmfr to donbt 
bleeloeerlty : wf»at leant hoped we were. We wera n 
lltttoeorry to |«>nv« theSlang; whtoh to one ol the akoei 
beanliriil rlvi>re I bi^ve ever eeen ; but the Lei to atoo 
nbnodant with inacnUtoeait ae e n i yi and, ladeed. Iha 
oountry Iteeir. ae It hraanM more lOAoatafnoae, de« 
liijiitconaBMiireaiiiil mereL la ^eeceli toniMedhnd 
wiid» bttt there will be bo otMaiilt eaglneerii^ probleni 
tofaoelB biUtdiniir tbe railway tbroairb tlui eountry. 
In fact, when tba road b finiilied, tins will b« tme of 
tlie plaeen wIimw iwlace-car paMeiiffarii will be tviopteit 
to keep their nou>* flatt^nrd ABainMt the window paiw 
in 4mler to iiuti. nnthing A" tbe train f^neeti*) ibrou|cb 
tliix pietnr4tM|ue jiart of th» prnvlrvoe. xbal Is one of 
the tnlnio I thtHiirht of as we (ntdtn^l obiwly our ten 
to p(xt4>a-n mil** a day. There are liuinrtkMf eoal de- 
poAlt)* In thiH viclnlCy, ain) we pawed tevcraJ coal iownn 
and examined many ti|>eciiuen». It i»eutt tn (h* an ex 
vellentcoal. but. owiiur to laok of traneportntinn. ban 
never had » iiiorlcet, Heyond the eily of Yunc Hunt: 
we aboikdoned our tKiais ai^d started nem«o. muniry 
tliat daily rttw rougher 

" Five hundred nnle*; from Hatikow we made the 
t'lif I. IIH? I*ju«»i. whIeh i»i Ilk tbe uiountMii rlii\' divide 
tlve prnvini*,* uf Hunan and K«uiik 'I 'l' i:. ai d - Ihe 
aiictent Iraile route of t Vnlral < "bina It rip|iTo;H-h<-,t 

by an old Hto:;i.' ■ii_-|iwnv tliu' _'n'-iliv jiil.T.-Teil us 
and i» in Tbe cenJer I -f ii ni' l.'-r w ■ . iim iirilaii.. ■!]> di >■ 
tric't Over tin- Jnirliwav woui.d a i-'-iitiJiiions ^irii.k: 
■ d pack mule» ^iid I'.'. ii.'^ carrvinp iiicrr;; ui.d ivr We 
wer*; elated lo re Ii mid |>a*)« t^he Liui.', ti.r e^ * r --iim i' 
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piy IwaiUifui. 
province of Hun.tn. and rej 
where the whole charnrte-r 
wMTued to idtaiitn* The in 
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or u-oal U^T II 
I r- nnivi tal I Vf-U 
> ^.a- „1mo- r|i,. hrai|.:-li 
- m tuan*. ret'ia-v.'l!* one- uf 
o'tr trip. The river wind* 
I S, and the eoutitry i* miii- 

M T'V fo feave she lirnillt 
.'. d to . i--rr Kwio Tiuur. 

d ri 1 .[ I ir aiid r. 1 untry 

i; !• ot the Jall'T art. ac- 
tl-liT ;.f f.irt iLUer- uiid WeTe ]•■-■ '-iiri- 
':.iilt mir j .r.-' i: ri' :h id inoV»- iDi^i.t *i'lir li'.lild 

!.. rTt f Jit d f |..' M.^'le^pt-iiiplephow more acii v ity 
I— liti/l(r..r W- .'ii'vi ..tw more foreitrn j^khI* 
1 f-r 111 'li'- hS' I-' and ftaU*. We hccureil 

".-ii' lU'L II iv Titi^' ^ile and kept th^-m until we 
'd ' -i-it'Ti •i:ili-': ilintaiit. I am not overfond 
i>f <'u[iV:'ii. Ii'it Its Ii-, ui.n»,' ]ia^'nda>i and |MtwnHlio|4> 
hxkki'vi wt lii.uiii* wiirii we pit the rir».t phmp-" i>f them. 
We h All been wvt-ncv-^»^v«'n das- on the journev. and 
had w.*iked T:m> mil»^" 

"The railway wdl be of ininietnte cNHuinercial im 

Iyirtance. for it will open up the proviin-''-* of flu IVl. 
lunan. and Kwan^ Tiiiit?. three of rbeino^t im|»orTai)t 
ni the fiitir^ empire. It will conmi'i at Hankow w ith 
the FMfrlan line tluit i* to ran to ivkui tn>l tm re Jmn 
the K»««tan Hue that in pro)veteii r<> tluiteity It wdi 
liave a conneetbm with Ibe eea at Honi;~Kom;. oawl «a 
it cHMsee Ibe great inland waierwaye of Obina, will 
liavean iinraeiiee hiftnMire in ttie ofienfng anddevnl* 
apinent of tW crt»ntr\*. It H part of the great Inlari 
national eyiten I th/tt i^ to inve the emintry tnumportu* 
thm. The 'open dcHjr'aiol tbe prehervatlnn of the 
Integrity of Cbloaareof the bti:he-r iinportance to iia, 
for webaveaaptondMopiH^riuntty to profit by thede- 
veloiNueat of tbeoonutiry. Thi> 5rem« to tu« to lie of 
■peelal Importance to oor Wretem Stale*, for, owins 
lo their geoperaphieal poadthm, they hnlMi « Won J llftfl 
advaninga in tapping tbe ooauneree of thu mrralMi 
Ortontnl ei^jlmi^Jfew Ywh Sao. 
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TIIK KLKIMIANT AM> HIS ANOKSTiHW. 

Mj* W. V»i.\ ICHIi IIK.NAI'. 

Thk rlr|ihJilit K liiill^tHltHlily olif nf tll«* tutni m- 
mnrknli^ ruAiiitiml* wlilrli lijiit t<ver llv«*il iiii chih #-Jirth. 
Whfii (or III** Ur*.t lliii** w«* arvi cMiriN»itt«Mt uuh miHi n 
■•nUiMkiiK. we arr iiiiml |>r<*rouii*U> iitipreKkHtl, Nmi ih** 
»>Ui* uUmhi— iiiuiiy sfK^miciiH nltniii u lifiiiht of twflw 
r(H>r - iinMliirtrft tlit<> iL«1iMii^hnifiil. 1 iiiiiflit »ny, ilila 
hru|i^iiiriiiH) ; itnt till* ftn-iiluir ApLM^araiicc, 1ti« t|U4^ 
tikuvHiiM«iitii, iUmi nniitributi» tAi>ir >hnru 1o tli^ Baqiritte 




Pio. l.-T/>N<fITriHNAI. SKrTIi>X 4iP AN 
INDIAN KLKIMIANTS SKI LL 

S>K unrl|MI»i Uww; r*i. ni»t(lr; r^«, inrHMl ■■•ih ; >V. It^nABl Ihmm-; JtTr, 
<«vI1!f: II, tiiMN r«vlt>: I. (iitlM<r: m,, m», Dntl Mil w^iiM M*4an. 

whk'li wi* r*«>*l. Klrt>t 4»f ull tiiitf't lip in«»htUiii4*il ih^ 
(itnMiir**. iiKHiHlnitiH hrml. wliioli. nirrl^Nl liy an t*x<*fi*«l- 
iiiirly Mhurt iMM'k. wlmwllitt v«Tt4>lirw< pfv'vriit all NiUe 
inuvriuml. Unik.-* n.-* if fw>tltiii); rniiM HirU*inriil il. 
Tbt* niiUMially Unmi) f»n-tip-«(l iu|fr» nt ilir iNittom 
iut^j a •ix-fiM>t tniiik. civiiiif ili4' fMcf the ni^iifikriuicv <ti 
lus iLCiJli* utit;l*^t IruiiihcJc. 

A luim* tiri'li-M. I>ii».y M<rviirtl lhaii thii> tnirik riui- 
iMjt Im) iiaiqtiiiiil. Il«*r«« il miiIT* alM%iit f>ir it id % turn* 
whi4>h hiiA ili>v««lo|M*i1 into tin cirpiu nt \tfvhiii».inu — 
M»i»kini2 for fiNiil ; tUrrv it (Hjllrvln Miial ami iIunc. aiiO 
blnvk llit'iii nii<h»* *»iH>rmiHi« IkhIv 4>illii*r (iir 1)m> |Mir- 
|MMi> of M'nnlliiic utT fli»-« or mwly (or •lit>*'r aiiiu*^ 
tUHitt. ThiH IruiiK. luiu*** u n iriAiit nmk«>. t\\i*> I(m>|I 
Willi water, wliii'li in i*illii*r iliKohurifm] UiUt tUf ii>iMiih 
U> ijuviich thimt. or xpravf^t] in a *l)ow*>r ovt- r the liend 
and bodr. Uiim*. iijiUtt). arc th*> diiil*-*! nf t|ii!< InihlL 
U oinst umtk <in hrau'dif*. ii|»fiH>r vhudi; lri*t»i. rnrry 
bwuaa, K«n1l7 lift up hiiiuitit I'^lu^* frcmi ihi* KrvMind. 
flmi nMilli<ii III hAyi>r»i>ks ur strike blumi which wunid 
foil tli4i Mmiiflvht tHilTultt. 

M<wc |»*-rulljir. Umi. an* (ht* imiiniiirnt, rvrr mllinii 
#*Vi*i(. iibiDHiJ. MM nrt\ l4»wanl Mit*h *'u}fi »>i iIm* hrAif 
'iti iiiany tht^lr **«|>r*>t-iiin »|*|H*Ar» n-flrrtiv*-, ii|>inntiil ; 
but til nil* tlifv alwMVM »rftit dull, (itt-iiit* to tUfir 
irrvat lurjlnlity, llir<y <hi iioi l<-uri> an iiii|tr***<»i<ii <^ 
ei»llt*rle«liitm«> nr uf lb(Mit(lit. Hut it diM-h tii»<. thtr** 
forr. fiillow tUnt tbr rU-ptiaiit i* il*>riiltl nf all Inifl- 
-l«H!tu»l ada|ilatiilitr. Tn niy iiihmI h«* In tht* indy 
auiiiial ttuit ran iWt iiuiii4'itlHt*^ly tninMfnntivil fruui a 
iiaviL|t«* iH'iitf into a doHl**. diiiiii*?trir bfa-t. 

Id (rnni i»f thit I'v*-*. at ♦•iw«Ji *idf ttf tb** tmnk. th«ri» 
gTMW (riMii tlu* ii|>|M<r Jiiw (WO rylmdricaJ inriAorn. 
whM?U tU>»rf'rili*' nil arr of •■inall riirvntitrt'. KrcMU tinii* 
luuu*iaurUU tkivw tmrth liare Buiipbed lu wUli ivury. 




Fin. 'i.-HKn.I, AXn l.i»WF.k JAW OP 

Ttir tknli turn IkiiI IimI; Ibt .> In lk» (liniMtaih 



On th» (•it4*riar thflv ntv IrHiffltiMljniitly ftiTYnw«>il, ami 
in iml'ir rary f rttiii ublii- t>i «<<ilT><«* t»riiwn Within th<* 
Jaw th**y hav«i M {iiilii mvif y : ulille at Iht* mite-r mmIh 
UMy anr AutUl. TUtf Ivury uf which Uw**i iuoiaure are 



rtiitipuM-il 1m n i|f niiii of irrral liardiii*H^. t/iMirhn***". aiid 
fbi»lirilv. din* to ilir llnt-nnw and rfifiilanty nf [Ih* 
<li*nl iiial tuhiilr^. whii'li railial4* frum tbt* a&ud |iul|>- 
riivitv lit the* iH'rifdM'ry of thi* tuiJlli. Hir«id«v lliir. 
aiiKulur, radiating; lin«'v thv tusk, on rrtHn xeclioti, 
■Ih»«» a M!rir« (d i*<ititiiur liiii**, t'oticrntric wilb ilicr 
axift of till* tontli, nrraiiKi'^l alH»ut a crijCral. raivtHl 
nfHil. whirl) r^pri'M-ntft tli*> Rtalt-iA^Nl pulp. Tin; ap 
|N*HrHii(>* of tlH>Ht> roHtiiHir hn*^ in dut> '-o th<' r^icular 
arraiitfiutrht nf uiiiiiiif '•luin^x ralli^tl )iil»*r)cli.il»uUi.r. 
A |mir uf lluppinK ear^ ctHuplrtm ibi* rkterHir tif th** 




maid, Iht-rf U nu way of brldKiiii: the rhaMii wliic^i i^p. 
aralfti thi* f^li-pliunt fruiu oih4*r auimalu, we muM trm^ 
111 (Ih* |»n^lii»tury uf llir wurUl an aimw^r (u t)iM rt(iill>i 
Thi* Drift tracm of |>nrhydi*riuK in any way rit«l«il in 
llir elrphant an* foiimt in (In* UliMM'im iMfiiwl. At 
thai tituf tb« eliuiaii' of tirruiany whn luilil Lut« 
Murruundtn] by *>ri-r^ri>fit fori^xtj^ uiHtt^r whi:ai*> prvftvf 
lion thiTi* »till flo4iri»li«il M:>rt>ral ^inwmii of p^lm, 
dotUHl till- itiuiktry h*^r«« and tl»<*r«. Thn dkiru and 
faiina nf ttuit tliui* trarli un. mi far a» Ibry r«ii brfum. 
|t*rMl with iliiiM* id iikmJvtii liium, that lb«> ctiiitaiie 
ifiiidlllniiM wrn< thoM* uf MMitbrrn Jafiaii, or U iim 
UeiUlerrain^ati cxHiuiri**^. In olbrr wnnU, llierv «iu 
bu winter ; llir uhiiiatt* wan ftUb(ni|»jraJ. Tii|tvtlit>r 
with lh«' tapir, uttll found in l^^^ntral aiMlfSomh Auieri- 
ca oud in riuuilMfru India, thr llmnchmum rcuinmj tb^ 



Fli*. a.-A. MAXn.LARY Mul.AK.-^. AN l» li. MAN- 
niHLH MOLAILS or hlSoTUEUIt il OAVA 
HtCVM, MKVEH 

••Irphniit'a liewL In the Indian t>|ie«>im ihr raix ar«* 
v«*r^- im>ra>ili* and pri»(M'rl> pm|MrtikHi4H] : l>ti( in lh« 
Afnraii rtrpliatil. on lli<* i>lhi*r liaiMl. tlit*y are uiipru- 
pnrt innately birif<\ n'Mtinblit (Irr M*ri*t-iait. and lir a« if 
icliit*d to (Im niTk. 

Thr ftpiiLAl I'lihiinri nf thi* elrphant in cntivf-i irinlt-ad 
of i>i>iii>av*', a* in a borM-nr rhiii*itr«T\iii. Tbi»i«*ic», like pil- 
lar*- tlii'y M'i'Mi tniiM*. aivall •'iiniUrly fnriii*^!, and liavo 
niHi llvV tiM'N with Iiim4 likir naiU- a tvry prlmltlv** 
arruiitci*in**nt. 

Allliuuith tlu* #li*ph«n( eaii bvcniialileml an uniculaUr 




Fio. h.~MASTOt)fty AK\ KRNHNSIH cnOfX. JnB, 



Toil it rytt krt»«r l»m 



IjiTUiaii fomlit. IMrrv hy piiTr the ban«w of thbi |»ni- 
buvcidfan have all bt*t*n mtitt*rr<I. We ih>w kiMiw (ImU 
he was au animal fourle«*n In heiKhl, that |i<* bid 
a Iriiiik and toiiK cnluinii'lik** li'ic Tht> lone tkiill 
<Fi(r- of (hi* aiiiuial ha* ii(» iippi'r jaw iuriu^irK. in itnjy 
iiKNWatrly hi|Cti and bu» a Imuid fmiilal Ume. l|o»t 
|H*ciillar i*>'tbi' fnrniaiioii of tb** tower Jaw, ibe rDrwonl 

tMirti<ilM>f which lf> e(oniCHt»*«l. The htrnliiclv deVel<i|>ni 

syiDpbyfixifrniit |Miri inimf ib*- Jaw? itt Iwnt ilnwuwRnllr 
at riifhl aiiKl4*f> and carrlr-aiuiirof otmtiic ImrkwartllY- 
betit fnciHorv. Thtwtuakftof liw UiiMtlkeriumdeMnfw 




Fi*i l.-l.iiWKU .lAW uF A MATI'RK MAfiTofHty I,oya ntOSTH/lK 
KAm KKOM THK LUWKH FLI»M*KNK STRATA OF HE^i^^K. 



IhiHtf* i| animal), be nrrertludiHw prvvtMitn Mteli n*iuark- 
ableiltfTereneev in tlH>>tniriurvof (he vkull, that tialo- 
rali-'U have tfiven him ati k^>Jatr^l |MHiit>nn in the annual 
kluirdniii. rpun xknil. Uf *lM>wn in Kii;. 1. inanv pm- 
tiiliieiit Imhmk may In- Meen. Tlie interior ban nutuVmua 
|w«aK>T« sepiiratttl bv imrtitionit; Ibr naxal tKiiie» are 
nlmrt. and the tin^triH form an iipwardlv leadtutr durt. 
CuiniMkred with the -iie of tlie »kull.'the brain, al- 
tbnutrh the birkT^'M of all uiatutoalian bratnn, U exrxHHi- 
iiiffly Hiiiall. and id htrtmirly develn|MXil in it» eiMivolii- 
tinnK. A* In ibeirtiawerK, iIm.' ttt-th arveonjiiiiM'il only uf 
il«riM»rh and uiolani 
Fur our tiKHl«rn vh-pliuutM w«itci\<Ated (bv Mib claw uf 



a eurr« ■irailar to that nf ihe tuakii In thp ofifier )a« of 
the walms. Tlw tunk.on i>roMi-M*etion. ftlM»w*adr»fv 

nmeentrlir, riMhatliitc nntN* nf ivory whieh in not warni 
iffiiiN'irh*), The onter nurfaw iit untueliuie* eirvukif, 
Miuietinitni iival. the Utter fnrinatinit oeeurrinff mc«v 
eomninnly hi ihi- weaker feninle iuiiinal'. Ttie ki'T 
(»f the hiiiotherifini i;« nniiine aiiioitie all maiiinial- 
Ian ^wn ; for even the lomilwrity wttti that <if th« 
trnia Ih only remote and finite Miperflcial. It oxwti- 
tiitcM ait enperiaJ ilifFereittiatiiHi of Mfkeeie-. TbeiiMilui 
are Ave in iiiinilM>r in knait iip|M>r and lower (Ikiv 
beiiic two preinolarn anil ibr>«' true uiiditn<. 115 iti ihul 
Su atnmic in the rvaviubhiucw brtweru Uje taulan wl Ika 




Fill. IV- 



Kf.KPftAS PRIMHiF.yjrs nLVMRyHArn SKKI.ET«»N IN THE 
MtJHKl M OF ST. PKTKIWHirUU 



Prahnm-ielfa. brlniiiritiir lo the parbyilerui onKulnl**- 
TIh) i>lit<>M ptMntiriNeii nnly tiie twn varM'tley i>n!>vioa»1y 
liielttlnhed. The elephant, thrrrfun*, HtaniiM alrine in 
tlie Hiiiinnl w«irbl, a piir»t|nx in the iiataral HVKteiiDi 
l)a««*d upon eMiixanifniniiy or u|kiii dewreiit. a bniken 
braiii'li of a tMiriit irt^<, the U^t witiieMnf a luytbit-Al, 
liriiueval wurM (Vurwrlt). Il, aiituUKuur iHVMrntaiiJ- 



Dinotlierhiiu and t\w ia^nr, that f'nvjer wan W »" 
mncludetbat tbefint dM'ovemI r«'n»«iin» of a ItUH'""^ 
riiim w ere ihc»>^e of a lapir The tir»t uiolaf or if"'"''' 
h«ji three rNltfvw. thp niben* rwn , the U.1I nuilAf 
fonne^l w itb a xinnll talon, WIumi youii|C lbi> ti'etli n** 
exnutnltelv |warletl ; but vib^n iitatiire apt t»lmr|****^ 
Aud dlruied by dw|» holluwt, uwIiik U> iht wtagmf 



oogle 
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mwmj of Ihr evnivtit. TIh* tt^tU are *1hh1 In th« mail- 
nor oniuuMXi i4> luiml unKUlMt«*!«. 

The M|M'fii*5 i» fuuiHl ill tlir uiidillr Mkttfviitr Hlrmtn of 
<Vii(r;«l itii«i StiultH*rti Kimt^it'. iiml iu Hit* tipiKT Miu- 
c»*rM< t<i thi^ lu«i(*r I'tuicvui- in th«- kuiiic rvKiuiu. Id llw 
ii|i|H«r Miiiv»»iHt ol SiiuilKTt] A!<iu(Siwulik (uyttr* <t4 KtuA- 
«*rh IiiiIIai tlii*y mtf* iiUu iiirt witb. Thu prt*iJ««(HMUoni 
of t lit* it*'iiu*i wtilrh iliMtpiM-ArK hi the h>w«T riMmtiio 
aiul wtiidi tits uu t>|>itcli>>> (Wflik^lii'uuur wen cluiuui to 




liaTf tiititiHl tho lirt^' k<K>wii fonns Into od«i 
liAve not lb* yet bwii illncuvertHl. 

In the luii^loJni) ihi* fiiniuilkuii ttt tlH* htwl wbh UJ(>r« 
flrphAiit like. The Ixnly wa^ lutippr ikiul heavier Ihan 
that <»f the eirphaait. aiul the IxMieB mere thicker. Tlie 
tv^rvieAl vert4>bne were not so ahurl ; aud the uctck wnc, 
th»>r^*f(inr, loiiiper aiiil tiM>re iiitit>ile. 

DuriHtC th4< lunlillr Miomte. iiianttithm* inhahiUfil 
OiilrnI SiiuthiTM Kurn|M-«jii) North Afriru i antl iliir- 
hic th«* ii|i|ti>r Miiiot'ii** uUn SnuttHirn ainl KtiAt<>rti AmUl. 
The hahit4it reiiiAitttHl the »HtiH> for thi* entire Ph(H>>iie 
t»eri(Ml, with which they ■hHiii>ti«<anHl. hk North Aiiwr- 
Irui we tln<t lluil Iheiii hi (lie U|t|»er Mi^xieite i.lVep 
Uiverur Tichuh*|»lu»Mriilaur UoiitHiuO. bee>imiii|c tuore 
wiitely diwtributetl in the lower I'hoceue (Lamip Kork 
■tmtAk auii ID ibe brtliiitiiit^ uf the u|>|ier Fllooean 




Fid. a-A, MAXtLKAUY MuLAU OF AFRICAN 
KLKVHANT; It, MAXIIJ.AKY MoLAtt OP 
AIAMMOTH {HhKrUAS I* H i M i U IS y I V 
VIKWKO FIU»M Hli!.i»W. 

crin4pi«*rinff rUo South AmitrirA- In North iind South 
Atnerira th«v arv* found vwtx iXnwn In the I'Utwtooeuc 
|ir-ri<Ml, hut ifpApiieAF f<ir»imi4< luet|>hmbl«» <wum) with 
tlie f1f>t iiii|ie.HrHn<^ ot lunn. The irevdoicioally older 
rorniM uf the i;e<iiiN M't»0>*t»M have.lM»»d** a pair of 
huge auxiliary cauiuenur tiixk'-. aMtuilar pair aotoewhjit 



levnuJiinriuMtion. IhaMructarwof tho iimlar A|»pmafthi*ii 
iiM>r9 anu Hiorv thnc of the 4't*«|Khaiit icrhiil«>r. until lu 
the ifeiiutt /frfy(»f/«in nromplere rrulihitmnal furtii de- 
velii^teol. Siuiii)t4ii»e(.iu>Jy. ur ewn hffor** the lraJmfi»r- 
liMitiiHi uf the Millliiie Into elephHiit luoUn*. Iliehr tw- 
eurt) ail arn'*>tiii^ nf the iiiiiiidilde lii!>k. a AhetUhui; in 
youth, aiHl tlimlly a retrKit;re»»i<->u ur ahhreviatiuu of 
thnoiKNMiiarkeii »yuiphy«t». Iu pliuieuf the tuvk bear* 
itifi •yiuphyni* there liuaJly reiuaiim only u »hurt ehiii 
like Ktuuip ^rudinieut), vtiich In utill preocut in cmr 
lUtMjeni nh'pltiiiiu. 

Of thfi idder l-Umi|Muin luaf-hxlan ii|M>rt4>K. Mattmion 
ONff»Afifi'Hfi. C'wr/'f. hMiiiUMt the *»e»t kiM>wn, A re- 
»tured »keJef4>ii of thU hiiIUinI Ijk to he found iti the 
uiufeuui at I'nrlM. Tti* waveil li/u/VAv A*') Ivury utiuw 
eoluiMNtiuic the iip|ier IukWa retniii^ n hruad band o/ 
euaiUL'l whk'h hi tli'j luwer lunk ht%y aliuiwt tliMp- 
peared. The hut uiolun but one have iiiily thr<*i» 
rid|r«^« (tiubAiMHiteM Tril'tfthn*i*tH, Falrtmrru In Jftutrt- 
don KTrituptioduH\ iurifrHttiM, (.'ur.. thr nauut te#irh arM 
iHTovided wich l<(»w interuifdliu«i r)d|r<«. The hu^t luuUr 
naM an ai^ldLtiunal ndi;*) 111 huth ftpii':lt*fi, I'he Mi*>iMler, 
loiiK ftynlt>hy^|ll of tin- lnwt-r jaw m M t»ri*-* nxiit tfvtin 
only hiuall tiiHkH. The fiirMi**r hp*n-i»«» liaM tiev-u hmud 
lew often; bui iMilh occur iu Huuthern Oenunny, 
MwilM-rland. France. Kptiin, Syria, Bohemia, and llun- 
tfar}' ; aiul the laHt iueutlutied upecle-t iu H><tutlHfrn 
Kuiuia. Theve aniUiaU arc not uiiicli taller b<ir nm- 
»iderably louf^er thaii our elephaniA. Oii«t rld|;i> iiior«) 
l» fnuiMl in the molars of the \t>t*t'idnn tonffffmtH*, 
K*ir/p <nuli»pi»ei«i Trlraloph'tdnit), A very 4<«>itiple[e 
U^w^-r Jaw of thi* *i*i'im> wi*j» found a year aK" out far 
fp<MU Alley, hi the Klilne r«<ieh>n i*t He^-e, In the k»w«r 
Pliooviie, "Diniilhere Saiidn." together with ti'eth of 
liiff/tariuH, at)i.l under luy dirediuik were excavated 
with oou»idera)jle difTleully. Heautun*<l from the rear- 
iiKwt eoiidyle dituT'Mi dly to the i4»p uf the tiuk. th« 
leiifctb of thin h>wer jaw (Kic- O two meters ill 
fefill. The t links pn>jeet 7;S ei-uttnu'tei?* i^filU hkchett} 
from the M centimeter i8]iS15 uiehi**; lonfr '•yiiiphyHlti 
AUil extenil Into the latter with their fuiiftfM to a fKiuit 
tteneath (h» thlnl ridici^ of thi> liu>t nK>lar, and iM-nre 
have an entire length of IMi eeutltuetent i-jO l^ iuehe*!. 
The tUfikH have no en^tini-l and are compuwMl of blark 
bniwu. wavfHl {ffititl*icht'\ ivor>'. The jaw baM lUto- 
liCether four im^'hira. Tlte flml two an; eontild4>rAhIy 
worn away; while, ou the other hand, th^i laitt two 
tiava their rear ridfTrs »till intaet. The Ant luolar ha« 
the typical rid]^ and the Ntuipe of a reclaiiiele 14 ceii- 
tiiiieterv ',\-tim mehe«i by rent I meters r,>')t(7 iueheBl. 
The hut t<H»th iui* flvo ndtcen and a three-eu^fied tal«in, 
and, u>eik*ureil on the erown, ii* cenliuieterH (K iMi} 
hiehen^ Innic and U eencluieler** i\VTii\1 inchen) wiilc. The 
enamel of lhet»e teeth In Oh eenliiueler HKIII4 innh) 
(lik'k, itt«>el blue in color on the exterior, and extra 
ordinarily detun*. Indeeil, the iUA»todiin)> have thi» 
tmwt compact eiiauiel of nil luaiiiitialii and wer« on that 
ueeuuiit (pjud uuuticatuni. The fiMxl <if the eeititfi un- 
d«mbtedly euusixted of plants, reed*^ ami twtt;** of 
treen. In thn luwer jaw of tho MayeiK^e H^MM'leti. the 
elevated iMMition of tiie preiuohir» M (lartlcularly iiu- 
tleeabitf. du« to the tui>k pnlpV e^tendlufr beurath 
Cheir motH. The Htronir^-r the deVeJopmenl of thw 
mil|t,the hleher will U* the iioMthm of theve raotiL 
The MiftTniiiTv tn-k* of .Viv .,/.,)^ /../m,.-,v.v'^ d* v,.|MO 
Aliullarly ii» cboM' <«( our elephnii(«. \Vheii the animal 
\» yonutc.'tike pnip or ti>c»th cartty extendH to the very 
lip ; but when older, the etitin* t<Kf1h down to the nvit 
bevumc* tolid. It }■< iiiteretttiuu tu note here that in 
iitiModoH toHtfin^iftriM, the yuvni; tu^kx btiar a bmaxl 



thin yonnp^rfrnmp Im*I<mmo« St. iTrfrntop/utti*m}4ireem- 
enrU. The iiM*lant hi thi" "latHueo «rr al»i> hMiiid— but 
very rarvly— hi (lie up|ier Thocene f^H-iuatHMi of the 
MayeiH'e bwMii. and are iHutracierize«l by Ihealterual- 
Intf t*nH|«* of each haJf nilf.'e. HeCttr kiiowu and Kvt>' 
erutly recotcitix*^! a^ typical u Ow* Ohio «i>ei!ie«, called 
by the Indiautt " Father «if i iKen," Mantmiofk {.trilnpho' 
thin) umfricuntiM. ohvjtivUM tiitfantr»9. 

Of thw ii|fe«ie> the ummi ooiupletv iikelt>(OQ« llAV* 




Fie. 10.— P08TKKI0K VIKW i>K MAMToDoN. 

bfwn obtained front the Imnkn of the lladncm ; bat 
larice quant itieti of Imria* are fonivl aeeompanini by n- 
roain« of &epha» aiwl Mfgnton^x <aD extinct Nlotn of 
tli.- mI uu U» thr iliLuvuil. liUck, *ahy. l-oK(ty 
iM>il of llitc Il«»nel.*i'k. Kv^utueky. YouttifaiiimaL* nave 
aUo two Abort. Mrul^'hi, nuiuihlile tui*k*, which, how- 
ever, early fall out, whtrviiiKHi the alveoli rioae. Tha 
ffkWftotifi'rnuiHl iu Ncwhiiric niel tkdxM'H. N. V,, havea 
belteht of Hbouldvr of »-M feet to favt. Th« 




Fio. •.— SKKLKTON OF MAHTODOX FoUM> fX A POT-HOLK KHAR COH0K8. N. Y, 



IfHtu iitarkeilly developed In th** niniidlhle. Th« mandi- 
ble (U"k'« ar^. however, not ifownw.-irdly Iwnt \\^ hi the 
ninoihfHuMi. iMit pnijrct forwartl wiiha)^hi:ht upwant 
curve. The toiirtiMloM iiiolar>( r^'-eiidtl*' tho«*e uf "iirli 
■nilline aiiluiat* .-VI I he htp|K*iN»laiiitiH. Hut it tiiiiol here 
b<i OMHitliyDed that iu tli« later fonuH ur siwcittii of lb« 



liand of enamel, which later dbMimie<iin«. Yonnff tUNka 
of thl» njiecii*;* are n<il to be diktincilielietl frxMU thono 
of MttJfi'idnn anfptAtitlrnM, 

The later. iipiM>r t'lHK^ne 1110^1 nd tin m. when iiiatore. 
no lonie^r have inttndilile tiukn. the alvtHiIi after the 
luUk-tunka baT« UlttaplMiarMk hm>d tfrvwinc togetlwr. To 



bone« arv very iiiaH»ive. and tlN> v*rtehrjn Inttp. In thin 
«|>erte« the iip|M-r lii»li« ha\e a deehl«tt iip|H>r curve. 

Why do the tutuultlde rn»k>*i|i«iip|M<ar lu the tertiary f 
It w evident that the /VitA*M»-iW/« are tietoended fnuu 
thick ftkiniked animal* that uot^l their eiionuon*i upper 
and lower jaw luciMm iu wekiii^ food. LAt«r iIm 
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i-lr.[iHt| |(t^> tho only 

|-,i>t-- *rt 1H> lollift^r 

.fi ".Mir" ;r.v;%y. rt'W 

f ['lilt tli:il' nlll'-li 

-fi M :tL' 1 1. II''- wi t U I lu- 

o v^T-mrli III ii 

C lir IL|. "Ix If* btt-AI[Ii\ 

th. I i-k- III i^t liiiVf 



tluit ihfv conM in*t wftVf a* urirnnv ur preliptiHi 

A lrHii»l[iuti&1 funu httwwn tiif later ■t^ti-'loiluu^- anil 
thf tfJfpliAiit i>* fnufiil ill file iTfnii^ .N^■^^»l7'■>n. The 
lowrr tiiciiM^ni are Itu-'kiii;;. nm) the ui'fKT iirt' i'iH>r- 
lliwi"ly iJ«*veh>]MH3. witin>iit, liowever. h:iviiiK » bumi of 
enntiiel. The iii'.>Iiir« (b'ii.'- ?> (••»ni'i'>t of xii t<» twrlvi* 
tow, roof-like, r<»n\'eK. IruiiK^'enM) ri>l;;i>N, th«* vnDttvK of 
whirh iir*' a^uaUy rtJI<*ti with o^-iiit'iit. A«« th**y ure 
warn li-nrnr. th** rnlieyit In ti*9 thw forw.^ri) rl^l^cps, hh 
Khown in Pitf. 7. Unhiiim' kuiHoWfl of «Dantf| Itlleil wUh 

T>ft0 tr<*nii« SUffort^?>t hA<l four spetiiiMi, wul flaaHNhnd 
frcxii rhi* l'llrx*ene u> th*' I'leivtiKH*!!* inSaatlioni IndJft 
an<1 Batiteni AxiJi. StrffvJoti difti approaeklOT mmm( 
n^rly the iu2UiUh1u>u» ; but the uiaLan hAVia, bMbdw A 
little ce^ment, two or thror rUivton xnovtK. In £UL tenM- 
/roiw. K <riMf C. <rii(]m a-mi ChinAi. rlw valloyi bo- 
twrro the rlil^s nre cntniflivteJv fllknl wltb CMIieat. 

Aiiothiir tTADititinnal fonii between the »uiii(<Mlt>n 
Wid Kti^ftoilon i% fniiKil In SUphat ptanifram, F- 
mnd C, wlcb Um pr»inolani »tltt preMUt. whidi in Minn- 
«t«|mdnQ« »e«lH to be lAckiDir- Tlw akelrton Rlmcttin* 
of j B wA ttt is Blinil&r toihat of aUgodon. Thpftktill 
hM ft llfgfaer aroh; uul th« ■rmnlirxU of tlvo Iowi:t 
ttm tl abort and thiek. With Um aie«ivtton of i£. 
fM^VMu. tb» MpMdw bMno ppsmolanL More tht^ 
Mrronoffol tunkii bavn b^o dmIoMd CtltllbMniuxit 
kliry bone bmm two i» 1 1 k-lnatoOWi Hllnly ■OMted Wila 
•MiiKvl. ThAt hk th|c lih^nonMDOQANMltkMlttf Ch 
«ino*^trAl form M l<» n« Beei». to HiMVidmtk 
|Erln4ler9 c(unprl*w from tivt* to 



Til* 



SniMoi^ c(unpn*w from n' 
dffM p r w fl d locetber lit l ^ 

BOtotMa «t tlie Duyer edga. Th* talMMdliic* taIIpvik 

eaT«n«T»fi till' 

•ifeMtoraiirliiM of Choorami. As Uw to«tli w«>ar awkv 
ftottWMMlOHfcliiMUoofiim. Ibcf ««iiini» thftt (Mt uh iV 
fans iO«lMBMtilMie In oM MinMlii. whkti Iia»- • rr.M.. • 
ooBljr iawiiil tb* worn tnolnni of BItphtu aTiti,jnft>, 
MMrtmer^ to b» attribute to S. pri$cm, th« dtrtHii an- 
otKtor of tb« Afrlmn «l«>pbftDt, 

Tb» iiMnn«r In wbleh the luolare hr* bIimI fit tlu.* i;r«niu 
MiUtadoH nhows a transition to tti« ^eiiUB £lff*haji. in 
whk'h t1li» ort|Cln«U r^latiotm Uiive rviiiahketl mmvtnnr. 
In M'lst^fifm antfitsUdett*, luuffinMrig, ttrvrmrHjriv, 
iatUifiM, PandioHtt. *tc.. the Iwo mir milk n-.'th i\ti' 
llr^t KuppiitDtfHl l»y jjreiuolant; while in if. am' rt'-antiM 
Jfaivofittri, titnl'^uttK. autlium. no iiuti>.titnc«'*- r<>r the 
milk teetb are proviilis!. Tlie iiwt preiiiolar in ttie 
formrrcbiH ii thnut out bf>fori»th<iApf>»'ftmt|i?f i»f tliL' 
last trrimW. th.xl. in op|Ki».ltirtn to the ileiitiltH>i) of 
thr I>iiu»th4Tiuiii aikI Apprtmrhirii; tht;' Oenlal Rtriie 
lure of rhe olepluuit. nov^T inort» rh.^n (lirr't' riu>lar>i uii 
oanh nitUt aro »itmiltnii4>onHly in uvr- ijn KUfffinv. tw<n. 
Thfi for4«in<Mit (rrinder tlrnj** out isi' i: He i ).. - u, ■■ 
of thf IftJit lUQUir (wiMtoiu t(H>th). t Kiu in >_*.i>'li 
nt th(> jaw two molars ar« aUiltf<l Wheii tU« oiiiwaJ 
\^ v> ?v r>ld|tlM Ilit Dotar lorMt out &ha p fwe wl iag 
1^; I and funiM aloM fa tha Jaw, a* ataoum m 

Tl:>_' lu'jlHrs lit*- as fn our ni Klrrn t IrpViantn. 

Ill iLt' iiillfr ".hf 'It-vrl-ipiiit i.t <-f tl-i- :iji>l irv r- i|iUr>-T!( a 
\<.*u^ time. Ill '.111- luiliaii fli'].li.-j:ir, fi.i . x.iiii;-!- the 
la»t tw>lar begi:t» iin tiuti. • i.iiiv in rh. ^iir.^.-nr "h >.'«r, 
and drop* out tM'*.-.tt'i-u rL.' r -rfiit i. -h ?ini| t -mtii v rifth. 
Thfl MMiond nil -Ijir .»iMM'i»rt. in ihf t«efitifUi >t'ar, Ihr- 
la»t L-urre^puiiitiiurl;. I. .v n nnui. The -ubatilule 
twe-tl-i of |ih.iurM liii ii.ii. .V- ill Mther un^rulutrs anj 

t^ntinK-riil-'ii H. In- iiimI. r thi'-'.' iij but Ix'hind thrin 
D UiK^ ill ;ii'|»-i\r u i( h 1 lit-ir In i:il trrionft 

flr*t, .Kill irrjvlinilv I hr 1.1 Hi. muI llu* i-n-iT.hhi^ t.«i(h, 
w|ii. |j h.in l>f*t*;i tilr.-nii\ '(i.ii;f iVLirn ii.tiiy. W-^tiy s^^^ 
1 w tKi'ftrji-ii n-.K'h a nh'-ii'li:iir t<-c-.h jii tKii iu«'ii..n»'r(e 
tjf \Vt-i.i_v Iiv rt"vi.'r|ii iiiii I .( t l-t' r<i< ir.. aii' I hv l ti.' ■'-'m- 
tft'^cit prt'Mure 'if llii- (or 
tooth, the llntl ui<>!.ir itt rlu^ r 
diiin olnphant h.ul t)f*Mi |.m<^>ii 
tcMith tiwnmfl ii.tla:i..'<l. ti 
iu\r. rl.t- 1.1. J t.Mirtt .!i.iit:r.-.-,»i.i.j 
lth trunk, T'u' n|M-r.tli 
H.'ur^i] n'lih rr:i- el.|.|i.,nr 
M/^-t p ..r iiiM>iiu»-.l lU'-h 
TlitH p.,M.-^ uf .|..'hr.-il Mirvrt*-v 

tivH tn itif-. ;iiiil leti luc lu iiil«r that fi^-ithuiitii wvre 
their- own oeutiiitji. 

We have th« riilgf^ of the uiolarv Incrt^i;**^ from 
1-a in th.' I>iiH>thpHuni to 3-% In llw niiwtodou. and 
evi-ii \o 1'^ 11 rh.' ^t4>)^l>>n : we have observed th« 
iiiori-JUtt' lu tiiv rUiiCt'iof the Vr"0't*' i<i»-Kt ; iiud iiri>w wn 
•hall kU»o« at ibo iiuiuber of tidgtm in Uiv uwlars of 
th* upper and tomr J*iim of Ifa 
phanta* fcMinf our tabmlaltena on 
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four ineti>r« ' i;- I J i. t : . h'li f uiv,'i'/.7'.'v »ume- 
fntiPH i(tM?'f f.hf»n Uvf uM't-i- t hi i-i ff.'i ■ n h--i-t.f. uud 
I L.^cvt-iry rli,... luriT'M umtuni.rl liinl i*v,-rtniil I'l'.- earth. 

'I'll.' (..x-i of /i' r/MTif /c'liir/'v ivii-i .-i/i'i'Vinv wan 
chi.i:^ t"li,.-'-: %U!%\ uf Mt^iTi--ii. iti.uuiii. ,ih {S. 
fin '.-< ij 1 " 'n , - .iia* ii.-ft| h-,, w|j - rli ire nut liiiii-v fiHllid 
iij I l,f t.M" li ..[ 'lu' (7i'.-<-u uiuu.itl. H^r*^ .L >>tiijklld I)* 

t:i -nti I '--l :h-it ttiettuk4o4 th«icr«at luaiuiuot^ufooDd 
iii iiimIiIi.' Rhino ragkm mm m' ' 
iioiir.i<.-..t ..-lifiv ixirtho Iraieib ot ttio i 

h^rian siiiiutiuoth 

Bf'jifiOA afrif-auuA in dlstin^iiiihed |>arf tcrularly by 
brosid. rxruii'l. yel few eruv^ rult'«'« < Tiif. ^ A|. (>p|>o»e<i 
|o ttuH foriualioii are the leetiiof /f primif/^iiiuA i Fiff. 
>4 H| Hiid imlie%tM, with c]<iM>ly m'C, (jiiiif nkiallow 
enaiiieleil valleys. 

The elephant rvldpiktly nt Koin^- tlnke iiilirratetl from 
hiN primeval titiitht^rii A»liiric hou>e und tipread 0¥«r 
A*in Mlikorund Htiro|H> to Afriva on theuu« Hido aud 
ovor N«>ith*<ni A^ia to Murth and South Auwrioa oa 
the oth<^f ^niiK*. At tlia pfvaent time tha la«ft ■ji 

Inhabit Htttitbem Aula and tropical rriponf of Al 

wbUbar ib^y miKnitod «t« oonparativwlir htto parM. 

WooffotaiUMad to PrnMCbcw lor o«r — 
«adA - - - 



AMuMif thofeaatt alepbanu Jr. pUnUfrom aod ni«rf- 
ifffvna/iy mieiubla tha African typ« ; a. antiiftust aod 
/ii j'jr(i|7^i<^n« (the manimoth). (h« Indian fonu. Lik*- 
J£. pnm*atn(w. K meridtaiiaiis attained abeigbt o( 



TUB "WOlKAId" IMISO.V AND ITS 

Hy I>r r"rii>.ML Ml \inK\ \ ^rtux 

SiM'K the 'hi-. -- •a I:i':i rlia' lutri pi '. \in.w.Mn. Miidaiu 
Mcriati, tlr*T Jtlli'.l ;.:r.Mit I'll i-t ■" « p*»(>.4.(i uf yreat \x>- 
tfiiry. Ill l>y tin- ini n . - -f inner 1 jiUMHiL,'" afM*cula' 
t jKii II- 111 I \iu r Mit If Hii'I pi m roe of t li;-* poiwiu, an 
vi*<ll !i- il-iii .i' :r- ;uii. ii't... h!-h1 hy eertaiu of Hmw 
niiTiVf/i. »*■ fli rtiM il-rfi: -kill. Iiifcs been a clnirai-teni-tlc 
tvf I-if MriliiiL"- "f 11'Mrlv ■•vr-ry tiaturaJiftt or luplortir 
"«liii jiii--^ t ^iIt■l| uk- ii: pt" Mriiiui.-'* or north Anui7nnlaii 
w [lll'r^h■■tl- ^i-t. lu t Ij.-l li/iv Slit J.f tie n>ort> 1*1 knoM'ii 
I if I III- su l< iiTi iliiuiLii tin' il.iv nhfii Waterton.* whu 
tir-t lirmi.-ti- :h*' jtultfciiiii:'^' tu Kitmpe. wrot*< ito ohitrtn- 
iiii-' .;. .1 111-, travels in ujijK^r <«iuanii, xiitynxld years 

Prom th»> head watt>r«>iif the Madeim In Holivia aiid 
the Miiiuiion In pHfii, tu the ^>iitli. Dironi^h the wholi> 
ii:»lter Ai'L-i/ntilan «iiter»hed. to the mtmtlu of tint 
nrniuiii and K»Hi<piihii <>n the north, th'- Indinn hunt' 
er* tiave n-<-vl a uiueh viiliievl arrow .tnd *|M'rtr {koiMin, 
oi one t^MMTiil eliuraeter, from Iwftire tlit- a>lvent of 
the Dr»<I KiiropeAti eiplurer. Thn* itiiti»<t;inre, ktiowii 
variously oj* " Woiinili" or " WtMirjili '" vttiilanuK 
" WiMhruri or " \V.>ornra " i dpiMT t>rlno«N>i. *• Li run"' 
<Rio Ne;^i>l and "lUirure" iAniJUona>.), •lllTent Hotnej- 
whiit III tin- *iip»>rIli'iAl apitearanee. In*i*sm-e tlia 
vnryiiii: i-niil'tu-- of th*- imtivr iiKinnfAetiirr ; but itN 
)iri[ii :['>*!, p('>■^|*p^ uhly hiiporl.-dil. tuxic ipiality is de- 
rnv ! ri III 'litr- t*ry»ralli/4il»]e nlk.Aini..I, Ciiriirine, wliieh 
«fli r llrlll^ jn-r-lTei'l tml altemptB ini Ilie liarl of lleintz. 
|1<Mi>c<;mt;^.Mi[t. K'Milin, hrrniird. and other>, thtt latter 
oneeee^led in iwjliit ini; and in pniviti;? to he ]>(>«uMtiw«Hl 
in (Nnuinnn by all varieti«*« of \Vourali. 

Pn-f. PJaneiiun luw dividvH) tho varl«ti<« of Wourall 
into four principal kindaf Tbe«« am : Hi That fpcHu 
the nppt r AuuiJEon, of which Strycbno* cR*t«luAi»aiui 
itnd pu^«ibly s vitvurf rulii ar» ib» prlnnfMil vpfprtabia 
fiouri'.-*. Thii. u the form known to Batrvaud lJ«rwin. 
rji Thitt irinu the ii[iiM-r OrlooooL the CaHtaularf aod 
N. KTo Kiv. r^. <h rlv«'d from& irOMcrf ; this fa Cha aort 
allnd>^t to hy Vun Humboldt. (8) Prom BrUfahauiana 
aiid Miidkttid N'eneMiela. d«rEf«d fRMM 8.. looifona, 8. 
fH-hoiijhiirirkii. luid S oujmiB ; tho aoct known to 
Madam Merlan urid t«i \Vut<*rton, ood wndonbtodtar 
the iuu%t pi.i.-ut of Ihf liaL Ami (4) thot frooi FdHMD 
(niitttJit. de|M'n<lin(; uaainljr on Stryvbooa Oimul tOT 
ila iMiwer*. 

Whiki thi» tsliifviflaatioii to Bo« known to ~ 
what randfoL ratbar vmnv botaiiteai 
tliao loile in Ha baatot tfc la th* tt/A, m 

tba Wonmlla fpoto tho aeoiar 

Flanchoii'^i ehuniflcalloii show eaiHiad paaoHnritlaf In 
nnlor, methods of incaiihii?. wMdII OoUia tlio ^paa 
id «aeh claw eaoy of dlatjuipatohtoviiL Bot. na wilb 
tlfeaauLvaaibaniMlvaa, ao wfctli tba forma of Wonmll : 
^ . m. ^ " ■■ Ihaaa vhcIoma Join produet» 
'oonnaatlnir luiluw** ond ooe 
inor obtain a tmim of arwelmana of tba anida potoon 
tlii^ tlMwa it to ba wall ninh Inpoialbia to alriatir 
maintain nieh a dfUMiQeatlon. 
Dr. Horatio C. Wood t baa offered a «k_. 

baiad cm the »tii>po»Uiuo that the WiMirall „ 

iil^P^r Ain.ie4»u <tb« Mo. I uf PhinehmO may ba dls- 
tiiik:<t>->ht'il fn.ini tlutlof llie t>rinu(^> • IManeUoii'N Nn, 3> 
hy lite liitter beinir "full of Atii%, e\ident]y pnt In 
while the l»«^M^on woM liquid." The fnel tliat (KHMidrHl 
o*- hruifH-d ants are umnI in all of thf pre|>aiatliMi9s 
EMJUiefimps b«inf; pot in onlirr< and at otheo* only the 
elprew^d jnie*'* Iwinit nwd. thlw App:\renlly depending; 
on the whim or th« Uziii*^ of the imtive luanufiw 
turer. all powibl.- varietu r In thi» re^peet (M>iiiinit frtau 
all the known tr^>{:raphli:»l hourm uf the [ni^on, 
•linwAthiNtn he rt rather haitty ir*?nerahxiitiDU on tbit 
part of ttmt UNually cuireful Miidenl. 

Ther»* IN little to itv tiddt-tl to Watt^rtou'si cpmint and 
■(trA|ihkt iI--.-r ipii-i.ii -:.f I hi- iii.'iuii.-r :n u '. ii-.-li rlii- I mi^'iii 
of inner Hii'i-h li'.ii.ui.-i uuinril.n-tiir'-* i .ii-al i. It li 
ill till* rt'u'i'iij w;ht^- rlji- 
Ih (K-udM'--:'!!. S iy< W'ur. ii.in 

A dity ur twu h.-i-^-n -li. M.^i-ili-Iii li.ilmu i>repam 
hifi noi^nii, h.' ^'iii's i:iru rl:.' fnf-i lu "^tiewE of the in- 
LTi-iiirut*;. A vli,.' L'ni-A- ii, (liewe wild* whiel'. is imII.-.! 

WuDriLll." It ihfr.rn ■In* Ihid the ikhim:^:, r.'.ki'- ils 
li-iTlii- iiij.l ir f,.. |i-|i,rir..,l ii.u-retlieiit- Wli. 1. li. Lu.. 
|iri.rur.s: •■n :iii:)i .i[ lui-, };[. up ii run: uf \.tv 

hlTr^r r.i>-r,. km! |,iuki (vhu.it (ur t ivn ki.i.l' ur lu.l- 

("ii I- p li*(il-. " ;i i'. ti CUM" :iiu a ^n-iUi aiitl ^-Idt uittii> Jni-t-e, 
],-'>tl> li*- r,v:ii:''- !;[■ iirnl down till he hinU two t-iMviea 

ff aiiT.-. i>ii-u[ f li-ui L-. Very larije lUid liliiik and ho 

\ f:i.jniun-i rlni' i:- -fi:i.' prndmri'M ti f»'Vcr : |I !« rifty-t 
f.-iinuuiily tu ljr liir- ■,^ ill. -^ i. tli. j-iuin; I The other 
i- II i.u ..' n-il ,int, tl r!i -■: ii.i:- lik.- a -i-'n .. und t'ele-r- 
aliy ha* t*.*. EHT-I liti.Ji i tli* !• .f i-r u -hr'il. '-li- 

lattiin^' tlic<e. hfi Uju* uu tuuft- ii i ■ ■ r.iii.* ■ ij.l' 

fan-*:. 

"A quantity of the BtriHiKvttl Indi.tn ivennej iMp- 
rwr |» u*tti\ i but thia Ih* liaa almulr pi>iiii«il nmnd hi» 
nut, Tb« |»ounded faiMr» 4»f l^^khjirn «nukM ainl 

*Ctt«rlt« a'4vn'«, Wainkilr^^t In S.>i.ili \i,uTKm. I HiaiM, IHB. 

I UBiMi m$m DtiiKMabMr, ntibOvipM, um. 



-t [r-iivut urnjw puui*ju 



lliuw (if Uk- rtinnftroarhi sre Kkewise added. Tbrns 
kui ronnuutily hn* ni «tor*' ; for when he kilb aaBaka 
h« p-i.eruUy • xtractfl tli« faupt and kcccfia tlMM^ 

" Havinu thii» found the ueremary ineivdtniU ba 
»orape*t th« Wourali vine and bitter root into iliai 
Hhavinuft aud put« them intn a kind of eolander luaito 
uf leaveH ; this he boUU over an Mrtheii (M>t Aiid 
water ou the HliAviitj^ ; thn liquor whkb eniu'wlli 
hiu the appearaDon of eoffw. When a NutncJ-eut __. 
tity hn* bee-n procanN), tho lUutvinp are thrown SST 
lift tkwin bmi*#« th^ bulhouA ftalkn bimS >qti«>«Maaa|^ 
nortWhAto qiianttty uf tUeir juiee thmoffh his bfZ 
into A pot. I^tly tba ifutkett' fan^. anta and naiBv 



are> hriit^d and tBIOWk lain It. It in th#o nlHaiaaa 
h4ow fire, and a»itlnMa«Mt»of the jiitrt*of Am Wao^tt 
ts added, acoordinf as it may Iw found naaManr,an4 
tb« senm is laksn olT with a l««f ; It retnalMOoniaflia 
until rsducMl to a thick sJriip of a d«>f>p brawn afifar. 
U is nonreil into a c«lftha«ih or Iil4l« pot of laiBan 
tnanaraeturf. which in carefully nr m il anrtllwiinfiin 
k«pt In tht^ luoi dry ixu-t of iiim but. 

*'^T1m* Act uf prrpariui; th« poiimn ia nnl nnillMiiad 1 
commou one; the Kavacp uiay shape hla bow.fnrtM 
the harh on the o^tiut of bis arrow, and make bit albar 
impWnwnto of destruction, edtbar Wtim down m 
baiBinoak or in the midst of hit family ; out. If bs hat 
to prepare tba Woorall pofaoa. ouuiy pKaantions are 
feiipf>pa«d to be naaataary. 

'Tb« women ondfoaByglrlioiosatallawad to bs 
priweut. lest tlia Tobolioiit or ovil aplrit» ahoald do 
tboin faami. Thaabad under wMeb It baa been iMiilnl 
to pronounsad poUntad and abandoned ever ntU't. He 
who makes tbe notono mast aat notblnir that ruumicK 
Afid must continue fasting aa bma thi* (^)erati£«i 
liiAtM. The operator moet taka paitwolar rare nut to 
»z|H»e himself to the vapor which nrlMs from it whib 
on the tire, Thoufirh t)ii« and other ivrrtautkms an- 
(liketi, BOeh an fretptently washUii? the fact* ami liAial*. 
Htill the Indiany tlunk that il aiTeWs the lieshh, iiml 
the Operator elt^Hsr is or. vhut i!< nwrv probable, jtiiji- 
poetM himself to be sick 'ur vnui^ days aft«r.'* 

it is certain fmio the furt-*,'-,tifi^: dt^crintion timt Wa 
t«Tt<in WAK iu>t taken fully into thv roniithinee «>| thirw 
natiViw wlui inlliAtrxl hlin ndo the luyMtened of 
rnli imiktiiir The th^M-rlption of th*' prlii<-|)>Ml utcrv 
dlent lt»>hi|£ the aImivIhk^ fnnii an niiiiamed vint-. 
pn.tveTt that they dl<l not illsclone to liinL the nee 
etPs^ry M»e »»o(iie plant of the trenUH Htrvrhn'ts, which 
lllll^[ Imse f^'ti wril known lo so k^hmI a hotaniit. 1 
iiei't'^-^iry u-its teutativelv. however. »« it j> fArfnui 
certciia wl.i-ih^T. without (he um* uf any meuber o| 
that f^nusi, thi- All ied ant iMiiionK aim] ttiinke 
wouM not t>e q iiie s^iflleient for all imhrjary 
li'fiJtnfp pur|ii fv.'ij if (Ktt an (iniekH' fiitnt. 



I.. 



« hu ll 
uf 



vtryi-l.tdiH'" tu !«' ihi- 
s |i ii'. iiii'l th.i 1,'rfJit rliL*> I'f v.-niiii 
.!rf!ii1i>t <'rutulii'- Ji.iaiiiiiT-rvii>, r, 
mrk- iiitki'. >\'\v,u r.» rli;v' uf ^^|.. j-i 
one r-p.-'-i'— jn ''li*' tu\|i- r-|.i>">itli'ntii 
BcioUi' > tr.'* '■aiiiL'" li.^H V>*^n iTt'TIi 
from a l.et'.llr-^iy [,-»rpr n\:iL>- nf VI 
ilii: prav I : rjilU bnt.nit- lifc-J r- 1 ^u^ 
Th. 



f- iintl ■'ftii(r:ial 
tlif rii'i.<tii|iij. 
► tnrru II 111 of III? 

. ili.-iii l-l«lck.-a 

rtl lu II. li.tii: lo Litir 
■I. -hii» ll iil uucnU' 
i- 1.1- i.ii-:m« 
irf(-'. w hilc 
11^- fii 

rrciini-1 I:i'.iiiiiiH, a...>ir'liiJt; t'l Hr. .Ii.Vu'rt, qh- 
iiUi . I ' ■ -11 lu.-i t'.i\Jt'Tn-< iitivl " tii\ IL a >jH i'.f> . i' uriiHi, 
fuiiiiii t-i h/i viTv [ni:w»i«t(m liy him. I'ml Ki ii' n 
litftfi'n ihjut III tl.f U-f» N(>Kro Anil iipiii'T * i'hh.ti iit»- 
tripr.'. ■' i;iui.'rift'uai-u, " MftlonnCIA nllliU. ^'IiUt- I ir*;t 1} 

liiiii th.^ Wourali tliM« made. Tlie Uiiil«U SlAt« llit- 
i>Fii-.<ii.ry stalwUiMiEnMhaBMeliMklMMcd tavthkil- 
r< r in ia «loMlr aHiMl tti a BOl idcBtiaSi wMi, 

curnrtiH^. 

The nrmw |y.>i!<i ■!■.!( ljn>i:i;li I fr.iin IIh- I'niltxl Hlatn* 
of rojombiii hy Ilr. W. ^ \V. Kum-Ih n^. vrjivT, uliil 
^tndij'il by I)r». W. A. tluumtmid and M. Wvlr Miti'b 
>'ll " w. r>i i.r-iliiibly foriiiR nf Wnuntli, jKowlhlyof ri&ii 
rliimv rl.^iK' ,\ii. :t, I IlaV4i prcK'ur«*(J \>ry tyiiu'nl 
VViitirall iruiii liifCoupH Klv«r, a tributary ul'thr Uiii.'' 
ilali*iMt. ill OrtiintliiA. 

Tin* rtitteil Stair)* DiHjieiiHalory Omcribm UieiiTiiijii 
Wuurnli uf c-^ iiiiiuTri" an a *' blat'kiali t'strart, bnlllf. 
noiiirwhat rr-?ui>i.il ni .tppt^arnncr, riicnutuii; the sidm 
(if ^imrxlii ur lilt It- rnilr rurtlwnirarr jAna, into which 
it hoii AliQoNt n-rtninly bf*cn puurvi] in n IU|i]]i] MaIh." 
Tim matlHMl of Ita luMiufartum, iu> abovn <ji>sirrllHvl tir 
Wat«rtoD, Mwonnta for th* pouring In lli|ulil i-intii. A 
very i»ii)i4d»r*bl* «ollMtlon of iip»clii]«ii* <»f WouraM, 
iuhiIp by luywlf, from Bolivia, I'vm. Keaatlur, Ovlcin- 
bla, Uraiil. 8uriiMiui. CnviMHie. aitd Uomcrar*, ttmm 
lilt? Fulor of Wourali lu illlTrr fruiii a liRlit bbler lu an 
aliuuvt inky bltiok. and tlj<< oonfihtettey to run frvmi 
tliti brittlrneiu «>r f:\iuM lo the lleiibititv of craiht rtib- 
bmr, 1 hav« b««Q lufonued by Ht*rr A. ilciiirii'k*, fnnu* 
•rljr r«(id*nt ob tiM Taffe. a •oolluirD tribntaryot tlie 
Anuuoiw, tlwt rabbvr i* aodtd to Wnnrall by Kinir iw 
tlvoK, tn etTf it (T««Ur dumbilitr ai>i] reudcr IM crack- 
liiic rroiti the arrowlMMilt ItH hkvly. 

Al the liitervuhmlal BipiMUkiii. held at Klngstna. 
Jaiiiuicia, Weit liidiM, in Mrljr I8M, I bad llM tooi 
furitiiie lu beeijuiv well aaqiuinlcd wUli all unUMallr 
iQtclli^uL hall breetl, froul Ito haadwattra itf Ibe Baw- 
qnibo, lu Uviunara. wbo ciainiad lo ba wi advt ia lln 
BMiiaiMUira of Waarali. H* mmand na tbn tb* ad- 
4itloo or tto MtUr nwH *<>* •»">• mkti' ttatf. 
poaaded Mta, r*d ptppir, m* ot no mora import- 
■nw lo tho HlltW* TMH ««n tiM Ineantatloaa ami 
otbar ««lrd Mittii «( tho nattro wh«o iiiakliiir It. A< a 
prwifof what 1m Mid, lioiiMidoWoaraUiorBM^ftviao 

nnmll aruuuM tt IhOllUMldad riMMMl Of SirTCbM* 
toii.'rra. I WU M M Od IXlHI tto BOtHlOtKMldHl. IttfOOltl 
tha kinaaaw of tto BMMant Idand tolaaM, wMlk «■ 
•xparliumtatlaml fomid to toiraa parfeBlly trtli l MWfy 
Mfwt on iMflia nwd to klH tto intfodnara auHafomt 
llirpvKip* Idinaantao. 

1'liis l>i>tu«»ra nativa aim aaauml m*, of hi> kuo»^ 
•-<li:v, tlMt Id tb* iuturioroi all th* Qaianaa aud hi 
VViieiiiebt llivre wer* ondoiibt«<llr tlia«*lo totoand, 
lier* mill tlirrr, wito kiMW th* nvnt nf aa MItidlllO to 
tli« Wuurali. l>li«»i««inK Ihin with Ibe iuit4v«^ Watac 
ton hail mine tu th* RHwIUfioii that tlH>r» wm M 
fuuuiluliiMi fur the <lury Ibnl i-uch an aDtidol* exlatedi 
lu whirh Voii Hiimbiildt iiwl lint itivrb mmoef. 
lUti-n (111 Ihi- .Xiiiaiuiiif had aaaomi biiuwlf of III ■ 
.v iiuvi- si-vi-rul iiiiibor ttavvliiri. OrUtier 



1 h.lil iKi l^-]•<lt•*•t priMif that this inueh faired aMNi 
cgdal* ' ' •■iur<>«- uf \^vin |>-iw<t aod ota 

• smttiuit juMiu u( Ilia MvUai Dclmn, iitif. Jiaa 
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lanr" iQeomr, ooiuparAtivcIv K[Kuikm|C. in tlHi hnoil* o( 
a fi'w, itiMlUaa prta* •ppMNiit M b* m quit* Ian to 
(vNofNMMdtnth W«ih«Hm fanitahliiirtli»aDK«r 



■; nil 

."iii.i lii-:ivir-r 1 



■r; «it"i 
i I. r»Tii ir 
f;ir (Tr 



Altd ()r«r« 1 Ul^lt* a I * in 

Tftriinl lo till? eapluro nf >>-riiiit 
uplaudd. The Indi.in l.rnil' r< 
frni hlK biDWirlln t'l Mit'M i^y 
With n J-.ltii' nuivtT ■>! [i. riuqi-. 

>-lmr[i.-i.. . I T»i A ti*N*i1l^ jwi^iit At on*i i'ihJ, *liuhtly rhnrn^l 
tii turinc It Juir«tt?r. aimI th«< tititt^eiti] tik;liily HTA|t|t*yl 
H itli wild coltiMi 1u tU Miiiii; iit tlu> tiiti^ tif hlA btiiuvuii, 
Uv lifia AQ uvrrubuii^lnlit--*? uf iilulllttliiti'Hi, ti>r Iim i- All 
4'frvllt*iit hhoU AuU a pv-hI Blulker of iniiue. tAkitiu fvw 
rtiutiL'Mi And WAKti(ii7 ft'ur AmtM*. IliH bltiu'tcuii ttit* 
duAl produol of thn swaiupy ptaiuH aud the iiplaud 
vtn'Uiiiit, the fonuB-r funiL5htnir the »t^on^;t'^. ht'A\-i4>r 
ntit*T tyAnilNio xhfinth with nully rxtruc-tcxl Juitit jiith 
Aitt] thi»Lntt4>r th>* liin«rtab». AMH'iMt^<dritsl,whii?h frn 
«|U(*ntly icrtkwftto tpn or tw»Iv* fi',--t. iM-twi^n J'lintu, and 
Kina«l««t«<l e««tw, no utrntshl ili.M a fdiiiniiific hnx 
di>t«M« DO bead nor Invqualilv, Thin eaxily ctttM 
outUt hu two prline advantuKv*. Mt>««iall]r ia this 
Duunb tat Mieh elualvs giiBM ■» the luoukeyn ; it d<>e-> 
BOt nnUlala IImbii, m ■ ckaqtB of nhoc iDKjr do. nad its 
ataiMMt alMit "paff" daaa not triKhtan a«iur amry 
■ar*i*ar, b tb* oh* when thr-y trnka to tMr bectt 
WW Hw tim tuua aftar Itin >nl<iiiiii i|nM «f • troploail 
h iM t liwwalwd by tha Bring nf a gun. Tf tnlvlitraa 
gC an* muitMi for food or (ur iniMfiini tun. It i« 
doawr N af a pwIiumn to ha M«t lo ioarlu« <Ulr«. With 
k knowMfaaod a quick um ofth* antidote, and the 
o»e or«rm»> uotcbarieed with a full Miwoietli Wunrali, 
it in iKKolhlf lor tb» ualivi- tu K'liitMirArlly uaralrie hia 
iiitriidnl ciiptira Willi the ilnt coeco of tli« Wournii 
and yri. with a pcoaipt OMot Uaa antidota, lo mlura 
faiiu to artivitf aiid to anupatntlw toallb in a Abort 
Univ. lu tbiii way.aad oBlir aOk«lB MftaiDipadMaf 
■Kinkaya ba |i wieiirad>MT>i fccyqw a mtt i aoakay 



• imUm'* tvAp UiM li Ita* liCMr Mb to davin a 
MilMB«Kittbb of dMslTlof itar'~~ — ' 

Al to t» MOIpMttlOQ of till 

I fflv* no dettiUto taforuMttoik An tkit'MD Soi^ to 

that It undoubtedly eitoto t tiuib dannMia ult is »1- 
praouml hf the uaMvai pnmnUonr lo uiakins 
it ithia Is uuitc w likeljr to bo • ^bOnd'* «• m fffpnlM 
need); and that U to luad )a •olatioa on r»v cotton 
iuad aoni* drops of it nuMud lato tlw mooth of tho 
patoon^ vtotlJB and still mora into th« wound, follow- 
ing whinh nriiftcijU rMplration. by miuilpalntlon of the 
ano* or for*l«ff»» \m oaaiDtalaed mitil iinivciMiittuc^ aud 
aetlrity retain, it «ee«o« to be unl}' i^tjn^iblt* to pm 
eur« tlwaotidotoalMdy on the outtoa. i liave heard 
of no folOOt It In lb« liquid state, our of any oulsiilc r 
allowad to irttocn its |>rv|mrati<xn. Nur would x can 
»Mcnl>lel»4b»Ot aSekf-UHi K>*Mr(CawN and n>lnr«>il tirn- 
pngo pfato r— from t*uok am] Juilp'. pmno h'^z^i tomler 
m all tbjU re^oa, twiupt Any tulf>|>t to thx divulifin^iiC 
nf thin iiinrh prizAHt (oniiiila. 

Th*»r«» in a wide diTiTirt-ni-^ of uplnlon, howrvif-r, 
nui<*nK thA nfttlre of \Vi*ur;ttt a»> the rt'll^il'iliiy 

of rtif luttldote- So <>iie I- to Itf fo'tml. nittwriMitly. 
who winild t-xt-mplify lu iiwe on tiiiii'^lf. »rnl nut u Tl-w 
tpnjfew tM havti discuvrrr^l Unit (li>? wwikiifv* of tlic 
Wounili 'ir-t-'l. ill -Itch riuM??*. aix) itie artillcial n'spini 
lion iu« riiiilrjt>l. an- iit tlir bottom of thn rti-^ivrrit-w 
cn^'lileil tit thi- fviil-iiiitr I hjsvo, howrvrr, tn»'d lint 
ariliii('l<* -Hi vf..mnilrii i.-ini-t aii-l ■•HjhII jc.Miir wtlti fair 
r»-fii['-. an»i wi*.li th'- h:r-U I jiii%r ii*-vit iitti>ti)]>ti--t ar- 
titli'iiil ri-*|iir.iUijn. l'orli.ii^> t .m. lii irxl* r»-<i<v«T«'d. ul- 



:i1 



ii.r- 



tli..ii„'ti nil ^tiii.i I 

h >ur- iiri'l r>fii-..M| f.Mul f ir ■•■v 
>vlh>'r li-tliil. -'It t'firiiil ftr-;nr;»'l' 
iti -,tt. nn-ir, rl)- full. it*:!.;: ■■^'■1*" 
■,,r,,\ S|..-.^klliLC *'t[«-ri-tL' 
-r-lf diirji.i; i..tji- uf lii-' \ii'.''il.iii 
" I>iirin;j tluil liiiir -<'V('rii! 
uitli tljr.' SVf-tjriili ]|i 
"^'ul,\'«*-l wttti it. iiii.l (lif.l It 
jnii>ym iiiv.Tir-l :tilu till 

Villli'll A h(Ul'ilii.'<r lui) Ih^'Ii 

th«t pliu^u w}H^ri> itit* WuiiraJi w«ui Utitruniucvd, 



Unitia'il for lilMltV 

yf». That, oil tliH 

■|}il<-h T'» lif ^iV'l 

111-" ri.[i>]i-,i-tf'l ti\ tiilLi 
s [ii 

■ll-TlUI-.-li'." W<T«' UlU'll- 
l> i:i li -It llEI IL«-S it • Lll 

f/r.-lv.' iu.:iur.-^ "I'll'- 



tri'iHlttp* oTt'ry ii iw 
lu'Vcf «>hnW4>il th- ir, 
lU'iirt rttllltTf l Uim : 

n <-ii r .r I n I uii'l 



iiii'i ;lu-i; riii--,! 



l.i.r.V 



J ^^l•^;ti^; llit-f* hroJ>|M'il ful Klo- 

thfci iM-at h>;aIii, tkiul i*o]itiiiiu><| 



lu uli ..1 I 1.. 
rvitrythiti*: 
Wniirall lu t.'i 



»*VHr.^| Miiinlif 

'U'tvi. Ill 
■IS-; li.f [Hi:-..:. 

n-L- ■■-v.i-* It ■ 



altHr* fwryothft- imi-l 
;i (iii-irtc?- f>f an hour 
ll-' '.^ I- UiOlloti- 



li.t'l "Inpi-i^l. the tMUKUMfv wait airfiea* i 
itc-r. d«nt)k overtAXjk hhir 

■ A aM rwf jvt_'.l i ii" \\ lur.ili | toisoci in tin- 

.-•ii'uiMer and died, RPi'iirT-ij'.i) , i:i ii u iulu iit«'«. An in- 
'■mtuti wad uiad«t in lifr wiijtljiL[H\ ainl l hrnnt:.?]) it tlut 
liin^ Were reg-ijlarlv :nlljitf.| t wu h-.>u r>. w m 1 1 \K\\r 
'.f bellow*. Thi' tU^ h.-l.l lip li.r h.-;i,l .uhI l'*,.k,si 
around; but. th«i infUtutfi' iM'liitc dif^'ontiiiOfil. »>lte 
«nnk nntMi tikotvi in Hp|N«rent denth. Th*.* nrtith-inl 
brt'atliknic wha liiiini!i*<llut*^ly coinrnenoed ninl L'liutiiiiied 
wiiliont lm«rnilH*inn fur two liount moo-, Tlii» (Mivetl 
I lie aH« from nnitl di^oolutioti : ntie row up tiiid walked 
iKhjuI ; itbe Heetuetl neither in »«,'itiitiuti n<>r in |MUa. 
The wound thnjuj;li whieU Iho |)oiwm t^nteroil bvalod 
wit houl Uifliculty." 

Ill oouliuuation of thu aeisiimt, Wiit4>rtoci layi that, 
having; bei'ii chrutitnitd " Wniirulia," thi» mM waa WUt 
to Walton Hnll, th*) r(»aritry *t^\ <rf Karl iVtfy, wlii>re 
for n«iarly twiinry Av»^ vcntM livr^ a llf** uf ind'>- 
leTioe and pl<tnty In rcin^nhioii «f ber MtvieeH in the 
Irtterof^t r»r thi> f<:l^ni>i< of (oxiL>nki|^. 

Annthef of \VHt»-rton» b'ri%fdiM narration* in well 
worth pt'i^^iitioif. He wrile*» of an inrident on hu i\nt 
trip <'iKmi I. up (be valley of the I'^t^iciiiilKk. thiiA : 

At I'tii.' of IhcM habilaticMu a »inii£l quantity of tlie 
Wotintii (Hjwou was proetinMl. It wax in a lictl» KTwinl. 
TbeliMliaa wbobaditnaldthatlt hM killed a num- 
ber of wild bnini and lapin, Apncaranoen mwimhI to 
«onflrtnwhRt h»Ma1d. fer oootM aide R bad bwniiBarty 
taken out Ui the bottom «fe dUleNat timet, vfakto pun 
bably wtmH not baeo been the eoM bad the Brat or 
M^^mil trial failesl. 

*' llii Htreiiiclh wiL* provetl on n uiiildte iiizrd do(f. He 
waB wt^KiniicHl in tlie thigti, in oriier that thfre luluht 
be no iKHimbihty of toncbiofc a vital spot. lo thioe or 
four uiuntea he began to b« olMod. NMto Ot OVenr 
1 uti# tiimff on the cnMnd «RNnd htakMd looketl iftou 
fully At tie woimded port Smii oftar tfato ho itop^ 

KPM, told hhoNlf down, md noter vow ounb Ho 
rkodoQoiLthoMhMitoolf lo Mi^ Utofolai mia 
toiwoDdwoUtODfltaAiMeiidauiMttpl It qnlie IbM 
bin. Be now put bto hoMl betwiiTiik forelm. and. 
: It ilwbr agito, ho fill ow m htoelXi; Uto 



ill «)i.'<rv('d ihat 
i|.i:ic M -..-7.1 1:m' deajLlly I>l>Wrr ot tliii 
xtr. nil' lij tin- fiiJU>win*f exiM-rniH-ut*, 
iMiiile :«iiion^ lujiiiv itttit'i*. I MiiUi;ht to c^-vt \V<ii<iirjil] ft<r 
it>' I'ttlrlir'oi-y an »)tl to rht* itiil^rju i: ii.*i'if.*i -i ; 
»»•*', 111 u Vfonl. how ipitrkty it c<mld • n\\ .ilt- in vnn. i i - 
iinlemof vertebrat*'?^, if (i!«e<I in thellK*"! favorable way. 
I wa.** r!i}>ei'tully ^IfMroiiit of finjiiii,' some poj'^uri that 
wuiiUI tptickly r<'tuler harmlenK a )K>iiM>noii(i »niike., ^'> 
that it eoulil wifely h<« Ikiindk'U and put in the [irrMTviu;; 
jar at nncr , a iKnnion thai would cake the plaeo of the 
|M>tiiMtti]in eyanuie ne.s.lU', l>iM'aui*e nf tin* extreme dan 
tjer ni handiiritr that <li>iith lii-.^lmt; mKtriinietit. 1 ^ooii 
dtwoTert'd, hriwtn'ef, that a ipiallty of W«kurnll of jtiitll 
iMettt t-itt-iifctih t*> bromptly do th<» Work I d**"ire.| of jr 
Was well ciiteb an <iaiii^=-rou» to iiiaiikitnl am the better 
kuuwn dm^;, Judg^inpf fri.iiu eX|»eriiueut*i on minor mum- 
luaU. 

There are two fnaturm nf the ujwof WouraU that nm< 
der exporlinantation with it much leea woptoooint than 
Hueh work i« anaally apt to be • theae are the a|pr>ar* 

4>ntly fkftinIi»!M manner in which itM Tictln** ar«* kAM 
and the flirt tluit nuHi ex|»eriMieiitH ean be condiieted 
oil aniiiMtlH <U*«>iueil to dfnth for food pur|H.i^e?>. beeauM 
tbe iutroducticiu of the Wournii (loiMHi into theiii d<M»Hi 
Dul alTntt tlkeedibililyof tht irtlewh. ThuH ll;e inlerentM 
of ncieiiee are adviUKicd whiie (eruiinutiu^ lh« life ui 
the eraatoxo axpenmeated upon in a far mora faamaiw 
■wniivtiilMi to ntoollr tho aiola onr etoOffhler bonw 
Gbunieiitlaff on tho ooto of dnth br thto owtbod. V*- 
torton UTM : 

''The Wourall potooa desttoyo IffVi oeOon w fMtIr 
thot the Tkitini appeantobo toaopoiovhatovors onl 
onbobly. were the troth koowiii It tooli bom* tovlog 
tho MMMontofy iuiart at tho ttatotboomw ofrioio.* 

A ileeUippiid dart oooted with tuU ofeniHtth WoMiaU 
latrodooed luar the bane Of the brain In a torita aped- 
men oC our eoramon Uaokenako rendered It pr rfeetly 
motioobiM in 1«m tlian two mhantee ; bat a like wound 
nubde with half ytrenicth Wourall an a Mnakp nf *oint^ 
what km only pmctteaily h«nnmbod it. init did 
not lereatly weaken Ita oontmctlnR aiid biiuiruMuu 
powers. 

Full Btrerit;th Wourali introdueed on a otuall dart 
into the htiBv of the C^Hk^ue of a pigeon killed il tu but 
a Itltir over «ixty •econda : tlw aauke Injoctloii in a 
pit^eoEi nppLitNl in tlie fatty tisiae at tbi* root of the tail 

t(M.k iwurly thr*«iT ininntm to frnidiMW dMtth. TImw 
wer«t «nnply iiiilleatlv4r of thn rnt<» cif f»ni>on diHtrltni- 
tltm thrnuich th*:" e|»enl*tion of th** aiilmnU eiperi- 
nieiited on. and are typk'al of other like trinU mndi- on 
varioUH HldlnnlH 

Woiiral), of full htrenictli an I in no ample ;)'i:ii;[itv, 
will kill a full irrowii iio;r in about fuur luiuMi- v. if ui 
l<;-->-] 111.. nvM of rhi' jrtTiv'ii-: t> i''--'- 

Ijri.t-r leutfth ol tiuic t<» pntdut . t;-i .ui-r . h . t 

witli mi injecimn in the Ihttfli. This i'i»rr<->|'fii'l^ wiili 
likeexperiiueiitj made by Wutc-rton {in ait la .\ imai- 
key of tbt! blue fiu'eil i^tiiu tril>e. wtHind" ! Ii- tin l,-^, 
Nouffht a di't-p huH<»w at tlie jiineture «>! it pruii ijial 
hiab with tho trunk of the tr* *' lu u hi.-li !;•< v>iiH jiuu|e 
ill If when *liot t>y a heavily cliarL''-! 'I irl There he 
oi»uld tr^ M'Hii, pirkiuir at the ^nui il jimI slowly roek- 
irit; to ;^-i:; frn .u.ii . h 1 1 li- : ii- 1> -li.ikiti;.; his liead from 
hide -I ; n a Ml- ..-.r i j- - 1 ri.-----i ii i:l iiiiuiim sort of way. 
h) uli'nit a :in.l .5. hall IliH liuKi on the tree n*- 

l;i.\i-d- hi- tiiru'-I III lii-> .-"-ill- ;*iid caiue tuiubhni; to XU«t 
t.-piuiiil- iip[kvri-nt Iv li.-.jil, iiltlu^uijh a faint fbiltiTlitic 
■ i( till- ln-irr w.\> atrvrw.iTil .i iwprti 1 (i|if , Hiid it*- (i.'«>n 
sh .t niui ,» l.-.i.-l uf i-tiMt, uiilf-.- Ii:r r.i Kill Imn It^- 
ff-n.rly :ind lil.f.tlly knor.^ Iilni >i\it . if Tli-' Ir-''. tii' 
ittMrli pnrm;..|i,., uiiiild iiidy liuvf rriidert-il t'rip 
i;i.ir,. h.'fiir-' ai.il ri^-ii! imhI 'Ii*- IiiuiIit 'A'.nil'l li;v^'- -iiu- 
li.i'l -:ii[-':i'l MiiiiiM'v. hi_'|-i Mp a t rr-i' i*ra'.-l:i'aily in 
aecir*-Lb|i- Il . a 1; I: m ' ht, l.ie<'iiUiM? u( t! u- ^^lr^ li ■ il if .< trunk 
and t Iji' ;,'rfa' h.-ii^at t-> the Qr>.t hiubi^, 

t^uriirn..*. ; ln' !■ a priiifiple 4if Woiir.ili w.i,^ •■tr'.i-i.'Ey 
rceoiLtini :i.ii-.| !<■ lu*.- a riMUtKly of »■ iv i-r» i^Mi p.i«. r hi 
«Mitri'll:ti^' JiKii liUMMiintr the nior»t p.,i.ifiil h>iiiptnhi« 
eiom:t.:'ii 111 - iiieerof the ratfiud, iir. iuh, .if | Wivn 
wa-ll uK-ar«M>r ilv<tef eafhf«lt*i verdict (ise L S. I>i(i- 
|ten*.\tory, wherein It 1*1 -aid iinir. *'a'» a remedy curare 
hit?" very little value. ev*-n in U iiirjU-". hydrophobia aiul 
other erjuvulsive Hrrr<:lioiis : U wiil, undoubtedly, quu-t 
the !(paMti. LmiI does nut have any dinrrt. rurative iullu' 
eiire <»u liie dliMNue."' 

llowrrer, U-Kinninu tui the bnMN mt down by |>u 
CaU'l,* that the KubeutaiH*nufi i](>i*e (or man Is from 1 
to a eeniii:ramm«'i<, cxerptionally »'ren 5 to 7, 1 flav«> tt 
a mnt-t thorouifh e^Uiite*' to proVe its warth UfMler the 
eva* of tikillei) arid rTHUtl>iu» otirs*'rverw ; but with atmi- 
iuiely nejcatlve rt'-ultK In the rteld of tlierapeutieM. I 
bvUeTe wnurali to be a necliicibEe quantity. Ah a 
reiuedy to be taken into thr Mt4>maeh. beiui^- a puiaon 
whoee netitpe nrinalple imuuxv thnjuj;h animal mem- 
brane« with dntooJty, It acta m alowW when tboe ta- 
ken that inaioayonnnitaorhooninlnoMooiopMly 
a« to bavo but Ktttoi, If any, norkod InHooooe on tbe 
patHfiit. 

Cnrar|n«, onllke most eryfttalliiable alkaloldB. nm- 
ta1o» no oxyiceti ; earbon, by«lro«ren and nitrogen brinj; 
iCA eleiuentM. In propoAftkKra provifiotml funuutoTfor it, 
I'reVer ofTefrd iju Hi* N an be^t eipre?(»-ive Of HaoDDt* 
|KMitiou. t^ha. believiaf( t'rever'.« urieeiiBwnO OfUio 
alkaluki to be iupora, fcire« t^t* )!>» N aa the eonert 
ferwuJa. 

ttoath fmoi Wmmli ban nenrmily bM>n atMhoted to 

EaralvMi* of tbe reeplratory nerree, but Dogrlel and Nt- 
oliiki ufflna that the loqwntoryoenters are pnralyivd. 
The lattar tboory oorrei|MMids with iny own perMHiul 



Slorthif with three eentlgTawinnaaii aoiodototo onb- 
•UtOMOOa (riicht anu) injwtiua, 1 elowly woriMd my 
way Bpk allow (Ui: at leant two wcelta toe topee botween 
MMitrhd. ThriN- and «ren four eenttiroomMw did iu>t 
prodnoa any very ajipreoiaUo nMolto^ othtr than to 
toHio ttmm dbunoMk Misbt vortl|Oi nooMhtomblo de- 
gne of to oil rni lo aod an wttomolir pnlofal hondonb^ 



of rjiiiiiT uiiMsnnl duration. Hiii lUt? c*'!.!: ii:f;»M:iM*'H 

I'oilMili'fllbly itllprnxt'd U]yni tlllfl. eitll^in;: n '.ifirr.-.' n' 
vi-niifi atni l.-i-iMl iidi* lluil were mo»l dlHtre^T'in;,'- uiid 
vix ei-ntik:riiiunn-<, niv i!iitj-:>r in>''i'?io!i, cav*- uk' ntn-u; 
thf frik'l'f' nf tu; Ir.- 

IVrtiMii- I <lh! nr.. I-. Iv nit;., mv: ius>.-i: rl|.- Lirir">-t 

ltlj*'l-' i-iH -Kl h-.n I . y\ .-f l.r,.l.-t .O-ll -.l-t*"" I V 

U'i [ ,r .1 ',..r,. I.. , .i-MA.:-,,.r I ;i il iiia> l.^-, r!,. ;t.M..i| 
et-ij'i_'r,.-| rii.. 1. nn:'-l. hi*--:-' '.ii L'p (.( 'lit- 

livf • i-nliKruiumt-a tkikerimviit, that lor a Iimm* I bad 
rea^^uk tu fear that ibatadilittoo waa Joat tba anonot 
nifd^sl to brin^ my eiperiiurnto to a prmunent 

Wit Inti thr.-*' iniiiut.-* ui th.- 11 im . if ih.- ii.j. . t i.in, the 
iljl/.litt-*.* mill v<'i'lit;o li.«d ln.riiiiit> v,, j,'i. iir in mak*» 
WiukiiiL' iit:po"in|.' ; \.'t. In aii<n(o-r lulnutt* the litMi- 
(ud»' r.npitll) <'r^«'j>nii: over lilt* ami rlie h,.r(<»UN itl^turb- 
atK-e of iiiv )«r'':itl:iiii^ appar.^1UM made it apparent Chat 
waJkiii:;, ;,'>-';i>.-iijatiiiL'. aiid evt-u an atli-ttipC at niilil 
athli'Ite- utTf mipt-r.^iive. Mv liiiit'* f<'ll Rhied up. and 
the i]ium'le)> 4'f my i-iji!«t llatly rffu>i^t lo work ; every- 
thing t^wiMii lM'liir4- my i-s eK. and 1 wa> Mxin rediieed to 
wAlkinic up and tlowi* tlie |M>rel) nf iny Iiuhi^aIow, with 
hulliiihr t'fepN. only preventiOi; falling.' hy lioMm*: faiit 
tn Itti rrtiitiiu^. ll -•■••Hied to iKc liijit I »*i»»-iit hou!''' m 
that wri 'if ija^-piiii: for lir.'tirli eiitrriem-eil in IheL'ave 
»jf the W^rl<i^- SirtC'ini. wht-r** water i* more al>ututant 
in the atmosphere Uuim air. Xly waleii allerward iudi* 
eated only niWmt twenty imnuten uf extreme diiilnBai; 
bat tliat twenty minulw vaa one nvrer to be forKollen 
and I adri»e all esperiuienterK. however robust of 
▼altont. to rnoain below tlie A%'e centitrnuunMi limit* 

At A ilttlDff elo*e to I ht« nrtkle. let ine qaole the do- 
fM!rlptioii nf ft Mnoon-tti Indian wl»u had M«n liU ooni- 
rade aecidenlaily p.* )>e> ond my limit, with fatal effect. 
Tlie two had beeu out after tapir-ttient toffellier, and 
tkia duufued man had taken a loiii? rlmtire vliut at a 
Monkey in the treetope. Tbe d.irt hit-l uiiKM-d itM 
■Uneiva tarjpet and gone ooi of URbt ; evidently on itn 
■otom to earth It had etfoek 0 limb and bren dvflMftnl 
In Ito oonnaw for enddeolr tho hontor wu nwaro of itM 
In hJi qolverf mr nmw 

Iho iDdtant brtotf norMtlfc^ wfethont de- 



Tb tnukdote ti _ 
tiootlnig Ito m lito a g 

It in quiver and throurn it in rtver. 



It in quii 
pipe [or : 



_ Piita 

WvMmehtoldow- 
[or hto little eon. Saye to me loodby Ibr bto «nfe 
and the villn^e. Then he tore down, for he is very 
faint. Hi* IffCA will not walk: hie toncua talka an 
lt>ntc»'r : no litubt in hie ej'M. He foldii hie anne ; ho 
rollit »luwiy over: bto mouth luovee without eound. I 
f««l hto liearc» It ipoos fait and then Blow. It r ~ 
^noacnhoaiJioi tho loot Wonnll doita** 



HTOIRiriC OAHPH.* 



1 l.l..-- 



M.n . ivof... 

> -.f fi ll! ,1.1. 



itf llytriem». 



l\ the war of titc » Vim* ,\ a 
Were killed in hattli* .Vt.'*;" , 
died of diwo*-', 4ir^'.*no In th. 
ni the North«'rii ariitv, ih r> 



.-\i:i. 1 

t.M.U 



iif 1 n •'.(►«. Il;ere 
.1 ^tnuildo, •W.'XKI , 
ii'iiri ". Ar of If^H .\ 

. J -1 then- dii^i 

-ik the field 

II. .r.t \ , there 
--i-<. ■-' iii!». 



■..'( W'itllnl>* ;U.>I»h; , - I 1 1, : ll . .ir. -li! - 

In th»' Ahtericiiii Spiinthit witt tl i 
-'T4.7I7 tnMii».; t|i»-r.- w.-ra- klJU-d n, 
were wounded l.*'TT: thi-r.- difd ioitn 

In the Aiiierirnii war of l'*'U-.'i IhrTe siieiJ from etintp 
diw'a--e!", diarrbi'M. dyrx^nl'-r) , ami rMUin fe\ en>, S5,'i|4. 

Tlie refKiri of thr riiit«Mi StJiten i otumEmioiifr of 
IVin»n>n* in fH** .thow* u|mn the |)eiif(ion roll 9W,7l4. 
The I'tiited Stale;* p>veriMui'nL ha* thsbur.^etl fitr (len- 
ftinn* *>inee the war of iMi.'i, ^i, :(_'.*», S^iT. In the 
bacillun of tyi>hoid fi v< r w n* di»*'»»vi rtsl hy KlK-rlh. In 
the Mliie year Sieriibi.r^ >ll«eover^Nl th4< pneiiniiH'iMreu* 
of noeuinonio. In l>vVJ Koeh th^-ovi-red tho haetUn^of 
tuiM-rrutiMti. : iti 1h><4. the biirtllu*> of eholi-ra. 1d the 
'aiLi- ^'•ar IxK-rfb-r du<-'>ver<'d tli^ bAnlhoofdiphtlMrhb 
lu L->Vv' Canon and I'frllTer di-«>^vrntl the MOtllntof 
:ntluenxA and tht* Kup[wiM>d IweilloH of iiimBleH. 

It ia tbe common kiiowlisl^enf all iufumiril tw^u tlut 
from the earliett timen the fatality attending camp life 
U far in eio»e» of that Aitt-ndint; tlie nmreb or line of 
battle. TbefM lt.'i>i he<-i) no exei-piion tothi* ex[terienee. 
If it were not tb-it ttn re |iii.>i ivin>» tnto tbe inmdA of 
Mnftartaiie within ttie la»r thirty yearv KUlMtbing 
whiL-h U iiupf.>rliint niid neii, there mlKht |M)Mlbly be 
ehtieiMU Iks lo the ex|ie«lietie) of tltTUMsine thill qU«e* 
tirjuat this time; biit within llie la^t (liirty yenr^. t'iikce 
the civil war, diaouverics luive bv-4>n made a? to the na- 
ture of the cuuiiuanieable diMtiuw*?. di»ieuveric» which 
are of MMdi on iwpafftont cbaraeter that tlm eul^vot of 
the oonarantoonoD of then dlMwr needa to bo 
atated ond dtoooMod oaow* lb to Air 00 tboir piwriotton 
In camp to eonoemcd. 

Prior to thbtr yenn om wo hod ofrioloM oo to bow 
diphtborin woo MotttuSlutod. and in i«9ud to tbo 
apinnd or dyotntory.. but wo iMd BOthlBf fan opiDtoMi 
nndawrinmetitoWoaorttoOffOfltMO ond tlBMltHO «lMri» 
acter whleh alwaye attrade aetkm when that aetton to 
gnldeil idmply by opinion. But tlie toboM of iho ml* 
croecopiat and Itanwtolagt^t have replaaed thoM opln* 
ioi» with more aotld ticienlitlc material, whtoh prodtMoe 
in tbe luind conv-lcrion. a verv different atfair. Wenow 
kifeuw po-itively how t>|dH^ld fever m ooiumuniented ; 
we know accurjilely bow dtplitherfa i<> t^omanlcnteil, 
aud fur lliat reaM^n it ^ prtit*er that we ^tionld dlMOM 
tlw* 4|uestKm of hyt-ieniecitiui<4. 

I'rnutC itie Ji fiijJi.-li' luoniei.t to lie' tr^nd dls- 
rU^»lott:< i-hoiilii lak*-. It would ."er-m lliat the tituehaii 
|tit>->t-d wto'd tho philMi.'ipii\- of th4* liv^ienie famp 
Hh'Hild hf diM*M».vi. and I lio not profw.M- nitendinj; 
tiiii^' to di--'M(>.- It, The 1 1 Mil- tniv com.' w tit-n Menltcmld 
roncentrHt** oiir *'tTort- ii|miii iJu- i>fii».id. rjitl-*Mi of tbe 
mt'aiif* of ilrnioM'-: nlt'd v«|tiewhi'-h may U- nut into 
open\tton in military lil*- t'l pntduei- t hoc** ei UMllt n>iiK of 
health for wiiirh they liiive provr-.! ade<pl.-«fi' over and 
oviT ji4;;»Hi id eivil hfi-. Wr .vrr not to dipeo"" plilloMi- 
phy nor i*X|M.-.li«'iiry nor di Mrabilily ; we have lOo^tHl 
on l-N'i'ond tln"-**, aii'l will «lin-uv« th** niij-rove^l apph- 
aiie"> of eivil hi*!' w'riK'h iiiitv hi- adiiiptett l<« eatup life, 
to ! h-' >■! .ll r il..- T :: I- 'A .1 1.- 1 1. -I I. 11 -1 1 1 r. --«lt». th*' pn-ren- 
CtiMi i.r 1 1 i-.-;i -. I.S 1. 1 1 ll :ti I 1 1 1 [ 1 ..■ i-;uii p thai havr- been 
knouii ■>.Um^>'A '.itid.'i ■■n.il i-i'o.s,i h-h*. We wiU pre 
sent tlie tiienii'" hv wiui-li our '-amp- may h-ive tIm »iHi 



* AI«lnirt<«««Bc« Mil «C l«e tne 

mae qC JUm xS. Jeemiy «, imi< 



K«i «c lae nHetiiiK nf tar WnikaJ a«artr «f ia» 
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n]» but t^riorltvK •fIruntiMrff nf Hrwi itoji. \Hirt> WMtvr, 
rraib ttlr. ttu^l, llicrf fnrr, |i<Miitb|y tj«- liy^tfiiir cnmfHt. 

II iu«y be nljMTVLHl tliAC ttii*^ hypi-iii<^ CAUi|>(if in- 
Mructtoii luuxt aimwRr all luilitAry I'litpcMoi t ami ttiAt 
thf> ii(tpliAnLH>ii itS hy^^irikit luiiMt iirvrr if>i]fliot with or 
niu cmintor to tlir rmimnfiunitft nf tiw Kt'hool nf tlH< 
•oldler. TiMrvforv. In tb« wloctlon n< m brttiouirrniup, 
the reqalpeHWDto of th« eofluiulirAry a»>|tartiiM>itt, (juur- 
tcmMiiWs 4l«|Hirtioefi(« mmI Cbt* uMxIicftt d»*iiiiniiM>iit 
maul bt* mvt. In case oC a cuullict aiuuiiic Ihetit* vtirl- 
OUR «le|iartuM>nl«, tb«! ulDc«r iu <m>uiuiuu1, of ouune, 
DuikcH thp clrpiKitin. 

Rxp«»nifnriT U rciaAll}' <>l4*nr in flot^rniiniim that the 
Clret r«Kiiiujt4i of A n>'i;tniiii> fjiuip is a rk'iiD M»il. This 
pHn«lpI« inuht Im alViihitoly nbsrr%-iHi iu thr f^\eriiaa 
at tht> ramp Tl)*x Mil niic** rli-an must Ik kvpt 

chMn Ht Htiv Dot. Th« qiiohtlnii i« <mf* nf fxriT^hnf; 
■jinplteity. n'lKt iiitiiply r«T|iiirv« iiKMiiiM for thn r«)ti>i>v-Al 
froiu thv caiup uf all the Hohii iukI lUiUhl vxrr**(io«« ol 
the uifii. Tu aorouiplmh thb. it i* ii4*ciwiiAry tbat lh«* 
hyglcfuic ubi>uiiiiatiun. Iht* cutup itlcik. bv abt^ltfthML, 
o-on* briii^; tiikcii that M'Wi^m uf BUllU'it'tit c»piit't(y, 
with A(l4i)uat«» CaU, with ronvvuirul oiM*riiiii;>^ t>r prn- 
vitl««l f<»r thp nMNwity ot iiin tnM»p«. Thv L'o»t uf Ihia 
work. InrhidluB tlio tlitnfiiitf nf tntiichm, layiuti; tht* 
Hewifr piti^, aikI thi> n*><MtMfkry tra|M fur a ramn for a 
rviciu>fht of l.:t)N> iilllof r* aiul im*n will not Iwvond 
11.000. Thf time ii«M3^tMtry fi>r tlu* prrwwiitio4k u( thi« 
work ucwd nut Iw iimk'i* thafi oii<i w^'K. 

The next rfijui^ile fur the hy^leiile wiiiip (h tn pfo- 
vidfi for tliu camp a huuitliful supply of pure wiit*'r, 
plpoi^ from A i^uiivt'tiieut ditrtaiioe. uf HufucieiiC furw 
and ro]atn«t to prt)viilr fctr the duituhlt* Ihiiihiiii; uf the 
«ew^. Tajfc* ftli[)ulii nUu be At tin* lit'ad of cmi^li ana 
pttiiy f)tre<>t. In ciw^h rnmpatty kiti^heit, tii tbr Uith 
t«fitii of olIkt'rA ftiid fnt*ft. Aiid irht>r»v«T riMtuirrd. Th» 
coat uf thiH ai'iuirntu*^ yl-Hlihnf; forty ifntlmu of WAt^r 
|xr dav {ler ittttii. «lll (nn ••xci**?*! iH»r r<*(cim»*iit. ♦4,<»(HI ; 
per brt^Ade. Irt jiJii: per divlnkoii. il'J.oiMK hi raw* the 
WAter supiilv of I lie i*auip in ii<»t al*->liiT*'ly n>Kive mm- 
pMloiL, a tiiktilliii;; flpfKirutui* rapiible <^ ilidtilliiii; all 
th<i water r«Hpiin'>4l in the entap fur driiikii»K ainl i*illiii- 
Ary parfMMett »liould 1m* prorlilevl. The vtnt of »iieh di<»- 
tllhnic apiuinitiis f4»r a re^uieidul ramp will not rxcetnl 
$:*,(l(Kl Should it tM< tlH>U|;hl hv any tlial «kueh caid|i 
fWiiitAtion, oven if eflleient. voulil Iw ttN> expettMvr, il 
In Ofdy iKK'efuAry to paH their ntlr-hti>t»ii to the fAc>t that 
MiiiitAry ApptlAnc*ui are AJreaily ui use in the nA%*y of 
tbinoouiitry, the ec^t of whieVfar exeM*dH t)te e*<tiiiiAt4i 
tuxmimry (o uiak^ AlifH>liit4*ly livfcienle t^u|tH. 

Tlw ventilatihi; *>yAteiu on the tiHtlle»«liip " (►n-Kon " 
haa been «:^tlitiate<l by tlie Kureati of Kijiiipiueiit of tb« 
Navy OepiLrlineid tu cwl $%.UO0. Thi?* invtvtnieid itt 
for the |>rutwti<Mk <»f the health of a i*<KUpleineikt uf 4'^4 
offlr#m and men. The Nury m'|iArtuteiit es|ten4U in 
th«> distillinu ApiMratiu of the Hhi|» of mir navy snum 
wht«h i»qnal nor man. It may be ntMii>r\'etl that 
tbl0 «-xpenditur4< luift nover vet be'en faulte*!, anil it 
woiitd Ae<eui that t\m live* an<l ellki^'hey of our men «t 
luniM un hind arv eipnilly vahiabU* with tho*^ at h^a. 

In u hyt;i»*aie c^iup pr<»vlit^»ii uiii*t al«o be made for 
the daily t'reinittioii oi nil camp rrfune of ari tirisuuie 
nAture. The<vwl uf Huitablo apturutus for thi^ impurt- 
Ant part u( coiup nAUitutiuu «i>uhl not rxeeiil ib few 
hundred dollar*. 

K«epinf;in luiud the initKirtAnre rif Uie premTration 
of the •oil, it in neoeftsary that certain partM of the raiup 
be provide>d with a eonorete w other iuiperrious rover 
inn. This is more nnrtiLMiLarly the eaiae at the ktath 
t«ntii. i!oni[iany kitenens, urinalu, and studi nther purlji 
of th<t camp as' are more liable to oriranie mntanilna- 
tlOQ. Th« Cf»t to provide for thi* enverinK woiili) hi« 
■Ath«rat«of Vt to do rentji iwr squAr«> foot, and the 
provMon forAll the points IIaI>I«> tofoit contAU)tnalH>n 
of A camp would not eiree<l |T)M> 

Idoaiii|ii> rif liiNtnictiun a prin«iple of exteii»iou hua 
bc«n iiitriHluoed ff>r f-aidtnr^ puriMmnt. ami ultli«mKh 
thr great uutubeni of the repiueiil live in a eomjjacted 
Nnaon — |)erha(M ofie-thiri! of the entire eamp space - 
tiHt whole camp was extentlnl at its tw4» ends, with 
itnka for the Mtldiem on one vide and for the ofBcera on 
the oppoMit*. 

Thw pnneiple of extension was the bent niakenblft of 
ltl« ttmo, but It te ol^ndete In the iir^u^nce of appU 
I for wwerluic aud pro|M?rly (luMiintr a caiup, the 



fact beiiic that th* tent for eln«-t« 50 feet away la 
farther away than the ramp *|iik at IHIO feet. 

Thi* above ileuiH are not the opinion of the B]waker. 
but are the ei>liiu»Ie»i irathereil from ex|vrt praetioal 
■ueu in their neveral lined that may he ctuisidennl aIim> 
lutely HfiiAble. They oliow the co»t of MiuitAry appli 
itneesforthe hvf^ienie eanip are. for aeweruite. $l,i)OU; 
for water supply, $4.000 ; for eonvrete. $;tMl : ipvinic A 
total of 4'V'0''> 1^ the ex|MUiiH' for a caiup of n full reirt- 
mehl. In r>>n»iiiernii; this matter y<iu luuttt n«d lii*>e 
»i(;ht <»f the fiM't that Ihesi* Muutary appliunoe-> are 
priu'tically lm|H'rl'>lmble ; at li««jit they are likelv to be 
srrvioealtfe for many yearn, Th* intiTMt uf fA,(UO at 4 
|ier cent. «k |H<r year. 



NoTKS tty TIIK ABV88IMAN8. 

TlIK prrthtmmaiica of military life in AbyMitiLa Is so 
flrikiiiAfaH tu Hlim>rlioiie'H attention aliuukt eietuHlvely. 
'niereurtf oth^r thuigf, howwer. that are nufficieutly 



l^ror of Kthlopia, entirely Ipnoraiit of thw <ltMPt> 
et4MM>. Aftketl for w>me new prelates. Ai« the 4*hurvh of 
Alexandria wa# then e<<mtrullet] by .litrt^blteM. It wu 
naturally Jai**»ldt>' jm'UitM that mrn* »eiit. And >a, by 
were rhaiioe, Kthlnpla bt-eame srhisiuatie. 

In the Hixteeiith century. Kmiwror ( 'onstantin* Zara 
Jaei>b. dmirouk uf reeune(lth)( iilmhelf with the Holv 
Mi-e, M!ut a deputation tu the Council of Florenc^.which 
resulted iu the advent iu Ethiopia of I'ortU|;ue«e JeMi 
|tj>.|whosueeceded in luaiutAinint; llieiueelvtw tlM-re from 
I.VIl to PCM ^evertlielewk dr»pile all llieir efr4>rt^ 
Cathullrlfui coitUl not sue<-ee<l in re«umitJg Ibe firtai 
rank and vU»lent |M*rs*<!ii1UMis no(mi put an end to |u 
influence. Abyteiida now aIiiiimI 4*iitirely drvotml lo 
the i:«»|itie eult. and In* le»>t tluiii ever diNiKNtnl to Mb- 
luit to other relii:ii>u»< Inllueiices. 

The Kiuprrwi Tallon iit the irreal protertr*** of the 
pn«ent elerj;y and the firm sup)M>r1er of old KlhioiMao 
rustfUUK aiiil traditions. Kuropestis linvv not Iu Aoys 
mijia A more irreouuvtlable ruetuy tlmu «ice]>l it bt 
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irilem<tinft and eluiraeteristie to merit a ii>om«nt*ii no- 
tie<v llel|(*intt, fur example, am! i'^ikjcIaIIv the wAy in 
whieli it in understrKu) and praetieetL, mic^ht fonn the 
■nbjeet of M>iiie eiiriotiM olwervations. Ah very little in 
known about the pmpiyration and r«tabhshnient of 
the 4%)ptte eult. let uh, In a few wnrdu, rarall the promi- 
neni stAO** |n It* history. The <-onTer»lon of the Abyn- 
slnlaii* to niri»>thinity date* btu'k to the l>culnnlnK of 
the foil rth century. At lhiMep«ich, a Christian traveler 
nanted KrnuieiH'e was Rliipwrecked U|ioii the Kthiupian 
Ofiiut uf the Ked fSea. 

Heoeiretl by tlte inhabitants, lie nmiaineil ainonir 
tbeiu and denoted himself to the pru|)Afrationof hiii faith 
with such zeal that IiIk converts s'>nn t)«cAiiie a Itoat. 
The Kiuf? of KthioplA hAvlns himself btvn won <»ver to 
the new rehuioii, eiitereil Into relations with the t^hnrch 
of .\lexAnilrUL, At the h*md of which wa« Vatnarrh 
.\naiitAftiiif. Hlshoph were then s<»nt over and. havtnff 
estAttllkhe^l theiitselve« In the euuntry. work^l with 
lirtHi enerjry in the pnipHtratlun of Coptic fatbollelsm. 
iHirini; thetrouhle* hrouieht about through the »4rhiMU 
of l>iui!CrjruF<. the patriareliate fell Into the IiauiJh of 
the luoiiuphysite Coptic JuBt at thia «tK>c]i. ttu* Eiu* 



tlic clerfcy. Tlie irouil seiue of tht* NeiniH. alonir with 
his breadth of mind, fortuiialely tem|>en4 tlw Mlir»lMil- 
injj spirit of this r^-Arlionari' party. Hut Ili4» ehureb 
exertfl so formidable on inflt'ience thnt it iit liu|iuffrib|p 
to treat with it withnut i;n*ai eirratiiM|>ection. 

The AbvHsin lans cvlebrate t he kM>tri n nine of a new year 
by tlwt " ItfaiteAle," u |M>rio«l of Ave diiys nf festivillei. 
Then coiiieii their Raster, which falb n|wm tlie fifth ilay 
after onr own. arxl Miere^lH a npori>us fawt darioj; 
which tui?at, indk f<MH) And the UL-^Jorlty t*i -e^rrtAblin 
are prohibileil. ('ake^ of trlT «)r itialM* anil raai4«d 
chick-|>ea9 form llieineacer fare that the Coptic Charab 
impoiM up<m the failbful for a ihtIikI of fi>rty iUy». 
Noisy deuiim^lratiuiiH of Joy Bupeeeil thin faiit. anti ap 
t<» a short tiiue 114C0 (nitil>uwder played a imrt In the 
manifestations of |K)pular pleasure. aiiiI ditcliarirM cf 
innsketry were heard everywhere and in all diPKlioo*. 
The .Ni^fpi* had tt* furbid this dan^rous amtieeinvot, 
and the ff*te. which is lietter reinilatetl now. Uikc* 
place In the tjuebl, that is to miv, within tlie iiKcluMre 
of the royal renldwiee. Here occurs the " !l"lv 8alnr 
day "—a wreniony never to tie forxotten. Thecliarrbt* 
uf the oapitAl, about tifteeii Iti number, each liavfuir 
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loihe Kui(M>n*r tlH< wwit nf llw K«-*>iirr(>rii«>ii. At (tif 
tNioki»f the vuurt ^tttll^ » Iimki* tt'iit <|i'»ti;i»*i| to {tnt- 
tccl th« riHiiiK m-uU cuvife«l with url*<iitjit r»r|K*t>). In 
thv L*eiit«<r in llui tliru<H<. To (lit* Iff! Itivrv is a row iif 
•Mta ilmig^liiKl Itw llie tltf« nf Kiiru|NWl |;utr«<ld. Twu 
IwhuiM Ktatiuii llM!iUM*lv(>it tiftuii raeli ttitle of the 
Ni*iciiR, whiln o|i|KHiile tlu* j;rrat (fiit uri^ iiiiuhmmI the 

Crit^tit. iiKutkii, niid tluMmtirt! tH'nM>iiiii'l of iliorhiirrU 
k ft CHMiiiiart trniiip. Tlit^n, «jruNp>\l in u >«<mi I'irrlr, 
WWM tt or«»wU of curtitt>4, Ui rittliJr «)iiibn>kli>r(*il luaii 
(loof tcantrt. orAiiKt*. himI rH^li-t' wivi-t. ami holdiitR 
InrKv luuUi-wlortHj timbrvtlsiM <»v«r the ub>«x>u of 
worvhip wlik'ti ttif>' Imvt* hi I'lutrvt*. 

The crrviiiuuy lM*i;ia»iit Ifii oVhx'k hi lli«< tiiortiftitr 
Thi> IkuuIk of Mil* lir»l rlitinrli imIvbiiw, iiittiiiiiiir fnu- 
iirlM in tbft (Uirft liiiJKiuu.'r. whi<!h llu- cunalfti Uikir 
up Kitil iin*«iiu|Miiiiy with uirjuttiml ^c*lunrt«. wliilr tin* 
tiiixik* (Kiiini) upon ilniiii* in oAilrnci*. ll*vliiff urrivi'd 
Lit Iroikl uf lti» iiu|writtl tlirune, ail iIh' |>rurf>tjt pmi>trai<! 



oniunbun hall. Mm* " Ailf raelif." Imhuiuv Uhj to mc 

cnmUMhliile it, tbc Ntt^i% two yt'um uiro, ortlere^l Ibe 
eoitucrui'tioti of nii iliiiuiMkiv ImiUbiii; (ti wbM'h fiKbl 
ttioUMHiHl lnvil*>«l ||pU'»tf> luiglit Im* ubie to iwrtake ot a 
rt'iKvtt, 

Wb«<(i EtiiiK^tr M)t»**lik 4li>ciil«*» iipiMi a t1iiii|C, tli« 
execiiliuii of it |ttp> to U< mpl^t. ?*o thn ■)«•«' Aiffrnt-li**. 
wbicli wan iH-iruii Ml tb^ rinl of lf<Si7, iiututfiimt^il 
uu Ihr llfth of ljt»l JiiiH*. 

M. lb; won put ill vbitri^i- of tlit> work, but tlu* Kiiipi* 
ror liiiit!»i*i(, who wtut coustutilly u|m>ij (be r([Kil. did u»l 
fi^r to tiikt* a band in il. niid tbr Itaii, tbr l>nljiut atkd 
tUv Kuro|M'-iuiit wbu I'uiiMt tuxdHfit iIk* iui|H*ruil favor 
for iirici'iit afTiur» wrrr <dibt,'«Nl tti folk>w 111* iuHji>Mt>> 
finiiipW. 

Kileruulty. the new |»nltki'i* t»t fruJu beliii: arcliiCtw- 
tund. It r«*uiind(t oim* of ti Ktm^fM-un fturt^^rv with tli« 
onliiiar}- nM>f rvpbmtl bv nin'of IlkHleli. Thi? iui4TniU 
appi^nruikri- union* at tract iv«*. Tlir fmiut* work \a Utsht 
aii<l thc! inuuuirrabU; itdured eurtls lUul otmurat tbr 




AN ABT89IXIAN HAIDK.X OX TKK WAT TO IIBR MARRIAnR. 



(hrniiM?|ir« : and tbrn ftbt^ tiuiv with prvTtpitftt« i44>|i«i, 
mini arvHiltfralini! tbi* undriipr. w^ii^ and irt*htiir4**>> 
a^mipll^ nM^edt*. ailvaiioe, anil rwiHl** aj.'ain, ««<tIi 
tinir with UHirr rapid «l<-|)5 and wllli lutider buUk. 
FinulJv. after a laitt rvvttn*uvt\ ul) (ba iH*it<t.* uud ujutiuii 
crAM^n at thp fpi>t of tbr Kiufwror. 

Th»» nam*! <M!ritiiknDinl u [wrfc^nntHl by each nf the 
chnrrhm with tfli>ntlna]ly tb<f «aim> phaHfM. Tbrnr art? 
ft few diffvrviiimi nf ih-tatl, htivrvrr, itinoi^ rai*li obiircli 
trh.>*i tunartwiM Itii rivals <>ltlM>f by the numticr of itji 
iiiookfl ftiMi onrateo or by itM eAiitii'li** and nwtiiinitH. 
Tliei Hftiui^ HvikM arvtbu!>'rfpr<MtiiciHl without r**Ht until 
evfii i rjc 

U|»un tht? iw-it day, Kaftter Sunday, tin* ttoldler* ar*», 
fts at evtfry )rrvat fentival, invitcKl to tb** royal tabl**, 
U|Kin which arv •rrriH] flikv cak«*» MiMtkeO in saitcff of 
ml [H*pfMtr, raw tmff ilhe iialionnl dinbl. and bydruitiifl 
MT\*««d in bufTaln bnru«. Kut, iu recHit yc«n<. the 
aruiy bavins luemaMnl to such |kro|iartiau* tliat tl»e 



Ulh« fornilni; the wlHtifr pixnluif qna«> an orlsinal «r 
fert and i*vr\v To n*ll^^4* to n cvrtutii eitent thi» noiiifl- 
nbal wouiber a»ii**i*l ul IIm* ball. 

Thi^ AdvTnrhtr. ilurtii»; tht* iwriml of Its cnoAtriidton. 
iuii«te lb** nu>iM'i«>Uh aihUi'-'^idorb rt-id A<1 !■»< .M**-^ n 
dn|N*ralr. \Vlit*n IIh* Kin|ifri»r naw himwlf forr*Hl to 
f^ajit too luany audltMM'itt in a day or |>iT«*«*tH] to a^oord 
a favor, lit* rliiiibnt up biit Adt^ruobf. All Huverelirn*. 
aiout; with their niiuUtern, oni-lit (u have au AdvriiCne '. 

It muDt not be conrbidtnl from thivthat tb« >'t?inii 
liolcU thi« ri*pr<^ijtntivrM of oUl Kurri|i«* in conteiupt. 
Hi* flndii thfui Minii'what rtf a tiorir. thai i* all : and. 
pcrhiiiw in vlrtiic i>f tb** old ada^c. " Divtdt? in onll^r to 
r«>ltCb. h** haM eoiufortably Joil|iv<<l th4-nk at th« four 
cnrtiHrK of hlf cnpiial. S^'r tb^rr ari» no inrtihrntii. An 
lM>ur*« run luulf lutok fWiKaratvtn thf aiiklMMMulori 

fn^mi t*aeli idbfr Vlhlti« Co tli^ iMnlkaMh**. ant n<it the 
only iK'eHf>iuii>u|HjM which tin* .Nvieuit k^areM hi* pjtlar*, 
fur be like* to i;u about atid Bee what Ih doiiiK In ht» 
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own capital. H«icui*tiriM*ti h** eives IiIh |>ro[ui'uad4*« a U*m 
M-riuuH rharartcT and taketi a dirrction to«iml thi* lit- 
tle rirt'r Akaki in order to lUli, nut with th<* lM«»k jiihI 
lin**, but with dynaiuiti*. The rmwd that folk>w» hhu 
on Murh an ocvAXkou is |i«niriilarly lan^* Tht* prvrM- 
»|iiii ki> pnsitMlMl hy triinkiiflt'rM. and tlim fidM>w nvr^t- 
Hilt* I'Arryliifc biM riial«**>ty h MtHrlpI uudirtdla, bi« ipina 
hi their cm****. hf« foMlutC cbair. and tin* irold fruifml 
unwu frilk tbftl ouvere tli« luijH'tlal luule duriofc *.to|>- 

Miu»t out forp't tu mention tho inovitali|«« t^rnni* 
of fnuird* anued to the lerth. wboH> brilliant ac- 
i*outtirmriitK iihoiild be mh^u in urd»*r to 1>m apprMlaled. 
( Ml nnra^iiiiiti of |[ri*nt rrroniniii»« they are elad in a 
Umis Mlk^n tunic i>ih|»»i| wttb hundrWlt) of cok>ni and 
onkameiited with u luullftudrof inldetl bu1to«i«. Thrir 
hea4lp.*ar fM>ni>ir<tn uf liutiv' manet* and diadeuu uf uuld 
and t(il ver, aiitt (heir wraiKiUK iiret;un» and Kabr-nt whirh 
rival each other in brilliaiiey and rii*hni**»K. TlH'ir bu<!k- 
lent r»|»«»euiHv ar»» mnarkahir, fiiriiir«l, a* thry urp, nf 
teathef or velv«*t of wmtiii ulinilmi, and onkan)<>n't4>d with 
plat4**>of »rllil*Hl •«llvtrr. lno|M>n work, rra^mbllns Jewel- 
r>-. Thew* are prt^^-nt** from (Ik* " Jlwter." for aMdiltor 
CNMihl nut puri'bjiKe a butrkirr llni^ urnaiii*'nt4**.l a( any 
price. It iit (;iveti to liiiii after a brilliant action iu 
whirh he lin* dintiiitruiiihed liiiiiwir. 

The Hn* and Ih'iljaz also have (he ritrht l« rrwani 
tlkotr men with nnalo^u* |irr<ei](.-(, nianufiu'tured bv 
tlieiruwn workinwi; for. a» tiip«-rha|i« wHl known, earn 
ITuveriiur <if a provniee ban hiK own army, and bin own 
military and ttvil hoa»*< patteriiMl aft«T that nf tlie 
Kuiperur. The nunitieruf tb«fiinctlrinar|«»aiid M>ldleni 
aJnnr differ*. ]>e«pite tbttt iiid«'|M'ndeitt urirani/Atton, 
tlw) frreat ehier* remain in MMiir rt<*<pecti> utider a nar- 
row deiteiidenry. Ju**!^. for example, ^prltipt ilireelly 
ffiHii the Kiiiprror, and the " Wainbern." or jud^eit, dia- 
trtlMilei) tlifoiifflkout all the proviiMvo. are. in a man- 
Der, thi^ dlMTM't ftiirveillnnlx of the doiiitrt 4>f the f?oV' 
erii'Mm. Judicially, they am dcix^ndent* of the ervrnt 
judire — the Affa-S'eiru*'. or "Mouth of tin* NeypH." 
rarlleft ran alwa>» aplH'al from the drej».ion* of thi§ 
hitch luaKiBtrale. and. tif a la»<t reMtrl, ev4>n from iboM 
ol the Knt|>erur ; btit (lim cftu occur only when tike caw 
iH of great tinfM>r1aUL*e. 

Id cumt of a vimple dtsaicreeiueiit. (he Ab^'«»iuiaikS 
have reeonme to a ftiii^ular iiiellKMlof setlllnic it- They 
•top the flntt ptiMerv-by, Keleel a Judjre fruni nnioim 
them, and proreed to plead their ea»e before (lie court 
tliUH coiiKtituted. The one who if decideil tu be in the 
wnnii: U M>nt»»nred t4k juiy a floe of a few tluder^ in 
oa»li or ♦"omelHiie* of « Hh»*ep. Iteft^re tint A(Ta Ne^uii, 
who render* Jn*tlre In (th*^ 4 m ten air, th4> procedure In 
identkcal. Altbouifh the irfofeMiiui of advocate U nut 
entirely unknown, every AbyH*<liilan tft ajisloii« to act 
oa hii 4>wn couiiBel. After the Afrii-NfirUH )ia» imtient- 
ly Iisteue4l to the Jouk Bpeecbe* of Ibeite ••elf-^tn^lituted 
attorney*, the deeivion that be rendent itt listened to in 
ailence. ant] the victor then prostrate* hiiunelf IWure 
the Judtre luid kiiwe* tJic earth neveral timcic a> a token 
of ht* trratitmle. 

OlvorceMare tlM> iiim(ileiit raj>cii that are tried. Thd 

(lartivw present tbeiii*c)vr* liefore the ju4ltce. wh(». nft^r 
Meuiuic to (heir stateineiit*^ deeideM how nmeb of th« 
e«MTrmoii p-'niM'Tly **j*rh l« tn rer^tln after the M-imra- 
tiuu : and. withoMl any other form of trial, ttH« (wo 
retire in order to enicfMC^ >" t^ew bohd^ of wedlock tw 
BKKiii ati they »hatl t*ee fit. A^ a liceiMfal thlor, the hu»- 
InuhI and wife, upi^n wparatini;. tak« tlMOnieiual inar- 
riape |M>rlioii plus half of the pr«>perty aiuaaned while 
liviii^ toKctlier. It fulluwd that at every divorce like 
women find themselveti better off and are ca|>able of 
preCi'ndiii); to a mure and more advantaf;^>UK marriage. 
The chieftt, in (irtler to prevent tbeiuMrlvnt from being 
thmi di»ft[ioil4*d of a pt>rtu»n of thHr pro|M'rly. frequiHit- 
ly nelect (talla women for wlve*^ a* the law iUwm not 
|iermU the«e to deiiiAud a iM>pariitlHn. The (fallft 
maiden K »n Co Biteiik. piirebA*e«l from her |i>nren(». 
and her condition i»ec<iit>et« ai^iM that uf a woman of 
the hareiu in Turkey. 

AKlkough divorce ban the tflmpUelty uf ft furuiftlity. 
a luarria^ with au Abywlnian or a <Mlla woman in al- 
wavM a pretext for xrreat fe»livilieti. which (T^nrrallr 
take place under the roof of th** ftanci5e'« faiDilv. All 
the friendx of the two famihe* arc invitnl, anil 
dano-M and *K>ng* are indulgetl in until daytnviak and 
am Intermpted only by n fnrniidable repa*t, aftnr 
which the future hrUh* mid br:dei:ri»om «re bl*#iiet1 by 
aprle«t. Tlken rouieK an ennnier?«.1l4>n of thn chattels 
of the new hou*ehut4l, The llhtHtiMiiH are afterwar<l re- 
sumed, white the '*aHmari*>" (corree|«i>ndini; to t lie an- 
eieiit ports uf lhen<H'(h uf Frr^nee) ningthe tiobte deeilA 
of the brkdefrruulii anil the titles of the two familiee tu 
clory. The briile then a[>i>eant with her head well 
biitt4*red and entirely envel4>pcd in a line "cluiwa" of 
white cotton and prorecds to monnl a iinp4<rbly bar- 
nv«i>e<l Imhvc. Tlie l>r»thvTooni in (uni come* up a 
gallop, while thi* excit4>d emwil Hreii tnit>* Hiid Mtt» up 
an nnaarthly yell iu> iIia W4*ddeil |wir i^tart on their way 
to take [KiMiewiioii of th«ir ilniukctte. Hut thiit doe** n<it 
end the f>wtivitl<ev, for tlie iH'ople M»eetuble al the Inmhe 
nf one |»er»4>n or another for ihe next three davtt In or- 
der Worthily t4MH*lebrate the luippv event. The loikger 
(he rejoieingK lai>t. tl>e grejiter will be the renown of 
Ihe new liuuvelkold. 

For the above particular* and the aceompanyiug cik- 
gravingii we are iinlebtnl to K'lllu*tratH>n. 



Aecordlac to the Aunuaire de la l*re<ae, there are. in 
all Kraiice. 0.417 ^»iirnaU ol all d««erijplionN. Of thein*, 
five twelftiiM, or'.'.'VW. are priu(«*d in Pjiri*. the remain- 
der beintr dt»trib)it*ti in other town*' and riti«^ itt 
thoM! printetl in rarU, there ar»i an folluw*. : 

Moptk.-*!. >ur):lf*L hivWnk. ^tumitcvatml. f*e M 

HiiMrW- . . .. m 

l^fcnm, lllmr. lotUfaat. ttt M 

iHOtkal I« 

llliMnileitJtwmal* ... ., Itt 

MInm. ttfinrtm; tair diwabc. t*r »• 

ftliir«tt(«al-- M 

JwH»|iraU(iHv. It«. vir M 

IfailUtlii* c< HMKblinia, McMka,clt ., W 

M>n-IUlKtlCM , IJM 

It ill mther curiou* lo note that the iiaiuber of Jour> 
nals dev4>ted to UM'dieine and it* variuu* brniiebni ex- 
ceed* alt other clan* litrnitiire, even p4>litieal. The 
gPMt«r part 4»f them, lH»wever, are UM'rely ailv«'rti*ing 
ahmta devoi«Hl to the " rectaiuatltm" 4if pbannareutl- 
cal npeclaltlee, Uf true Jounutln «>f pharnkaey, thero 
locily. 
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Kli'Vi>ti-.l K.'<il»iiy : Jlilr» .>f ill 
nniul>«'r <tf riiP«, VVtlC-; Dir Ilillr- illirit L- l"''^ -1' r-^r 

|>twi-r stii(iiin?<. '>; tulill i'i»(«rilv of p.tuf- -Vil cuv m 
kllMU-iiIt*;, Iri, Intal niU^! imUcnle\l lit.irv? |«t>Wt?r uf 
•■iiu'lfi>, ■J4,(NM». 

Tli« c«u«« of (li^ Irvti^t'-ni rrjvoUliic <»f i-rnpibh^ may 
ti«r tn\pr>l li» tlif fi»i-'l ttiut Itm wtiiU tNMitnni uiMUttirK 
VVitll i|uii-k hiMitiiii; \Uv luui^lure in rniu-?<irnH-<l Into 
^tivtlii whii'il <'.»ijnMt i*«i'u['»' <j'iick]y *'rniu;rli. .tiu) III 

r-IIl-WljlWItl-^' ■■v. tl-l .L ILL', |-\r^.llld?, Ulilil flM»ll> 

tllnWntlfclit t l_r I-: M.I t I - l-.LII IL- ;t.ti;;,T rflcr il. ItlHr- 

(•iiii-iiifc: Ui' ri 1 kiiiis' .41 ;;h' l.»r;^i-!»; tiiiiiii«'t<.r. In 
or\h.r r.i L'li n I .ijc.^iiif' i-vll. It in inlviMilirt' to Iiviit 

t lie Oru. I i.t- -1 : 'A ly iM-f-tft' UK', xlttiUr till' iiioiKtiirf lu'lii 

ti) il^^^.vl- ■iiii ..I .^^i*iriit*'. Ai'f'il^tnih: t.i i» tirnuiiri 
tllvlflritiL' I ■ |.'-.il pi.r trv , tliifc |il>.vl<nl* hruttnjc 

.ilMiiil.; li. .1.1111.. i.ii.-i il .li.- iTilcilili- !■ ui'll .lrii>l »iit, 
not liuviii;; lii.<-ii iiKi'U fur lurUiDg, but kv|>l In iiiuit|> 
Mid wM nranu. 

Cm of «b« oldMt brldoM in InnqM la «aoB to dlnp- 
pMraiHtar tba dMiMO for iMMr MWrttiMitB of the 
riMT It MMMid Mqrt KnflDMrlQg Kwm. TUt b the 
Mane Mdit*. with flfteco MdiM Mda total taailtli erf 

MU (eel. built aorow the I>iuiiibe lit Ratblnni, by 
Dnki- Hmry thr Superb, In II35-M. Tlw pfan nwl on 
piUv pmtn'tnl by alumi riprap anil hdavy mm bmikm, 
Ilio ruadway b very namiw and tlir fnutw-ayn allov 
tlw pttMAffi* ol only oor wrion at a tiling. IIai'k >UrliN, 
tiM ]iii«t-iihn0inaJuir, of Nnrainbiifc, MUiir it* pmt**!«* 
• iitvnr tlw w<>i>iler>of tl»» halld«'ra an mmI tbe nlmttK- 
wii briilkcw Id Oi^twny. {io far u lis atablUtv Ibcuu- 
wrncd, il wuuld probably dtawl for Miutbor 750 ymm 
—bat it intarfarat wlththo puaage ol «<<t»mho»li. 



> olllelal Information, Mr> Tbn Railway R*- 
rlow, rliat tho Wliit* Plwo ni><t Vukmi lUllwny liaa 
n0W piii*lM«il iu hmmIImnI ocinMtrit4!riuii «ti;lic tiiiliw lit»- 
yend 1/>k Cn>>la. H. G>. Imt tharv <nai>l<l«ral>l<> mrlt 
work rat to bo 4om b«t««««i the itaiuiiiU aod Lok 
Oabiii.aloiwtlMilwMtartlMaMiMiilthkeeL Thmla 
at iweMiit a toiae ot ahout M4 laeii at wwk, and aa 
■mn aa Um ■anlhitr hafintMl^ tMa BSHkber •III fa* i» 
ewaawt and conatnMtiaa aJta n a a d aa r«Mlya>poni> 
Me. It b iiAW et|iMl«d that Laka Haamtt will ta« 
rmurliwl witli tbn tmih nboat Jnly t, or ,\ii|{n>t t at 
latt^c Mii«h dopnuli upon tlio alillity nt ilio cmii- 
pany Iu hi>l<l Itti l«hor«n<, an tli* far«» In hvliiit n»i»taiit- 
fy r«iilu«««l hy rv]M»rtA M iri>lil iirrtktn in vari^^ purttt 
of til* country. TUv t'liiiitfaiiy i» tmw oiMi^lnictiiii; 
twvtity box anil Oat cura iuadUitluu tu rulliug stuck 
pmvloiuly reportad. 

Boa* pactMaaa of the Thoiaan praeaw of aorobMna 
blaattoroaaagaaia raeentlrappMirad in onr Oanaan 
MBta«pomr/, Stahl «nd ■mm. IntUipioaaaaverjr 
thtolaMMaf the caaaa an* uilMd «Mi nia mtaror 
lyo. A saMriliipil aemMiar 1i imd, wtdah Mdri Uw 

fiaSteiMaHiiyaiMttto^ ^paMiS«ror'dn!iL 
Ab aMlWal dma«ht <ema«oodla« to 1 to 1^ ln<ih«* 
«C mlaebaMalod. Tha mttr, mitar taklnir np the 
doat, b drained Inio a aettltnfr Imain, and nay b« nwd 
ovair nuain. ^ It la atntrt] that an apimmtua 7 fimt liiflli 
maSH feat In diaiti<-.fr imh d.'itl unh tii.iiOi* cubic fwl 
pecinlnut*. Inwviii); iiy imHlurtf, il in found tliat 
IIk) tar !• flr>t thrnirn nut of th« giuo, and thai i'<»>l 
itus low'«r» an* not n wn aaa r y, ag thy fnr Is eit>itii»lrtf ly 
rruiovwl. and I*, lunrravfir. iKNirly fre* from water, uu 
aaaonatof tin' untl.il lilch i<-iii|wratureaf the puaa at 
theplaaaaf ^^|lKrtlti<ltl. Tli<- ■rpuratioa of aaunaala 
watarand lM*nzrtie u» ali^ pnivijnl far. 

It U t-ii>t..iuiiry tn Mit>niit inibi'iit.ir fpniipi l<> .i t»-»t 
bi'f.iPi' ami iitwr lin* ri's[i»-iiriv»' <'rii;iii». I.**!)*, .'♦ml to 
litki' till* iiHian raliie for tui< rjiliMiliitiMiis, It woulil 
«l-u lio ndvlMbia to t»«t thf iii i (ir«.-y uf ervry new 
ioilii'ntur. In eoilinferiiii; iHlximtorira <iii<!h it^to can 
ri'aiiiJy l»o niuilt*. of ciiartie. ljul tin* prjiclirnl riieiimr 
lilt* in»l tilt' tii.'rf*.4nry »|i^iaraeuii ui iu? ili^pMnul, iiihI 
ciitiiM^t ilo ttinrli Mritliuut taking Ibr ti|*ri{i>; oltt of tliu 
hot. Vmf. li«reliihauver«*OlIry^ of LitS^r, haa ileviatrd 
a liuiiili! coolrivajMM! toobiriale tbia nenraaity. It «nn- 
ai«ts of a franiit and a rod ftttrd over tiie aprin^i In the 
Ktv, to wltii-1i wi.i(;litfi aiN> nttAch^Ml One fnuoe Is oaod 
fur ti.K'.liiif thi< •.prioi.- iiiLil.-r <ioi>i|ir«aaioD, amitlMrlor 
woi'kiii^ itiiiliT U'ii«i<Hi. Ill iH'idiar eaae iteed tlie 
aprin< l>i< reiunr«<l frutu tlw lx>i, ao that the ourmt 
taiitperaliire llitilfi can be obi«rv«d tmitbuat dllBitulty. 
Tbe profnaor also mouiumuLa a apeelal aiiriiq; of 
aniall eMupreaaibillty for Itie vaeuuni line in eaaoa 
»iiea hiicb preaiure and vaenuiu altaniate, aa nccnra 
in Mnirle cvliuder ootHloiiJanj; rnirinffii. Th« trJiruttiii 
lino Will torn a]>[M-ar nioro ai'iMirAtiily oii *'ii(iip;,*"ii 

Til* fiMt 'l.-:ii-i 1-1. i: M-. tft lt»* ,-r-»4i'r-«] 1.1, rtti* Auu.rii'iio 
I'.irit IM..I.' v\.i- -.-f iij. il li.lii-vil-. -M-iir .Nuwiirk, N. .1 . 
ill IT'. I'mt I .f the .■\!iiili.r i.f th-- i-iiL'itiL- in nun- nt 
tile Ndfnitial Mu^tMltu at VVu..i!kiti^to!i, i». 1'.. btit it ilJL« 
bt'Cli Hubjrcttr*! to iituri) wistr anil <'i(Ki*iiri* tliiit It 
ift n<il (K»»*tblt* to j^nl^;^' a* ti* thu qiiiility of iIim n-oi k- 
inaniihtp. It in vi-ry notirt'uiilc, liow»ivrr. I Imt oih- 
rUiiii ,i's w. r<t ivot |ir.n«*t in I ii»^ '* tciiiKl oiti liiii*'^ " any 

ILi.f.. r|i.i:i lhi>y urn now :l-dllV*>. for inltttukr's vivn* 
II ml., i-i ' IrilJlOif tlli^ llnKt'*^ nf the L-ylimliT, anil ritril 
I I.I— 11 1. I I.. Ih> ilrlllinl "ofT I't'titfr " to i'iirn**ponLl witli 
th.. j.iirl i-f tl«' iiiai'litni* Hint joinni Iht^ Iliiri^,'r. ,\n- 
otlu*r li<tf"i>'.?tiiin t'&ltiinc at thu iiiii4tMini r.-l.^t*** to 
dividinir wilt.*-!!!, a Holjjecl wliieb nimt iiMTh.inu'ji prob- 
ably iLvioriiitL' i^ntirt-Iy with nioiUtrn ^hop iiraetlpe. 
N>vf*rtiifl>l(!A-.<, a luociiiuiip and flpi4«iiti*t fif tin* naiue 
of JoMo KaiDiHirn mail* H tn«rltlUf< in ITTTi for euKinK 
IliP tovth of a hob whii-h bp aflprwani u«vU l<i hob llui 
UHflh of th« larifp wonuwlici^l of a dividtiiK enj^inr. 
The iiiaohlne i« pravidml willi fliunRc irenn nitnilur i<> 
an miKliie lathe and la aaid to br thi* Hnt exainpli* of 
the pritieliil* now nacd in aeraw riittin«;. Tli« wl<ivi of 
tbe divubui: piiuina hat^MOtn'ili, and it woald Ih> n 
fpmi |iTotiii>tu for aorae of tbe liriglit yoiini: iiwlinnii-ii 
of to-day, who aro expected to Iw u ell Inforiiioil in sm-h 
Maltem, to iiiako all the ralealatinno nwvnry for dv- 
llKlalDIC the hob and wunuwiivei and tli« umehiuea fur 
fltttUDc tboan. Hoth tbe latba for cut Unr tbe bob and 
tliedlvldiBi mi^iMi aM la a rmmI atatt of ptaaareatioB 
and liavo a Ba«r and noilani look aboai thaai —Mar 



Tbe fijuroK ri-iiitm;.' In th-- |trM'lufli ui "r i"iM<- iti 
A li;-*' iii »|ji»w thf »:riii]ily iinTt iL^iiiir ini{ i< irrAii *f i ■! 1 1.>* 
iiitlii»iry, .V v.'ry l;krir<* iiri.|n.riiijii i»f the ["itiil pr^diii-- 
t.itti !>• r»-n i\fil lit ^'rIllll'*■. wIhtc it u um-iI in t'oiiiliLri;!- 
I:i*ri uiili firlit-r wiMf>> tn {irMi]tu->> ttia* .-trcu-U- whiirti th» 
r**iiiiir«-n. Tli*- \ l-Ll t.f l-li'- ik ir'^.-n jiy r..i»-jl,7yMi 
hectolUers. or, hi n»iiiia Ilu'iir.-. ^'p.^HHl,^MKl irullMH-. 
TlMoreu ul llit* viur>iir4i ry-iidirrl u l<nal nf 
hMttMM, or 30fi,0ll0 ifecnm. In ltM> Ibe iinMluetmn wiui 
i^mm nllQlw: i« leea, n,«UO.m vallnn*; UMl in 

uti ( II-- ii> r 1 1 r.» - - I ,1 .:i-" . i' ^ I r.i 1 1 :i_ i I ,r»'«' tiilli?«t [t'UK li> 
«t>,)Ul luill a id.f (tft'l ttJ-tVHii.' firi\-Ilv«' inh.vl'i 

tiiiit*- Ill l-'.l'i :i» I'^^i thi* iiiliUiU WiL-" li in- -rK-trf I; v 

iiiiiltT til'.- 1. ii..'>.ii]i of I'iiiil I.. wliM, at hi* ill . I'll, i-x 
|ir<«><>il lii*- i- ii 1 1 lit a r*'[ni*tj!Cfiti ftirruof jr«ivKiri*uH'fit 



iiti] 'I" ivtitiirv* in imw 
'tiii..ii,: il* llfty rtvi* 

fHrti»«rl3r wIlBd Bat- 
iiri-i > uf raek iMI par- 



l>i> iiistliiiUil TUi-- 
rul.'il hy .V ifi.t -.-i.-vr:! r 

inlinl>l!;uil^ I: ( :i I. r:n <>l >-i\ \ 

a." w- l I 'I !>■ II ■•■ 11 T.iV' ' iu-v 

fill.i, [ vt ;i- r.if I |. ! fi .r ,^ 
tM'uiarly jpprt.*viisU'i4 Ujt |<ur|>It?. 

"Tbe itory ctiiiif*,' TIm* HiiU^titi <tf IMiartiut- 

cy, "of Ku^->L!iii {ibvHi^'iati wlm plnr**«I ili.y; in a nnnsi 
With Ilif '--TiilcriLf tire l.ttA-.-r.-l III !H I' h.l.in jiTn hv 
tin- iiw (ti 1.1) n-l 'lir, Al:--r ti u hi.:ir7% r II.' i-i-L' w ri.^ t.kM-n 
tint ultVf .ill i, n u 11 .in . [!■ iri:i- 1 up: TIji* pii m 

rittn 'fi' .: il..- t.--r hiui'-r.l i.a :ii.-iir» iMulliif' 

ll.ft il III -til :it lUM-p.'ifl r I-f -■■ill, if) ■■■ 111 ill- •> -■-■111 Wfi* 

jnliMc^'lv "iMii il.v-.'-l >!' iiiiii-li .■t.i:il..i-:i-ii- ^-t.l t..*'fi 
rftpiirfAi (o k*-*": ' li- 1.* ..,1. w.inn l n .l .■111 II ,-.'ii .,pp>'- 
tilf wna crcaU*.!, 'I'li-- pi.i.-- « .■■inl nut.-il .m t|j.- 

man RUd tti« iii'L', un.l l".ih irrt-w Hp»T-,Stl> fnl uii'l > i^' 
arimiw It wan liKr a vi^ic lo a brairut^ norttirni cli 

Ib OflMpUB RvfHiait M. Unurelo vtJktmi thiU b» |mm 
■Mde Ito^earfcMWdlnrorifrjr lltnt ftulpbidmor AtvontJiMm 
Mldnn, iMwtaiii, ana r-mr. pro|i«rM tn « pttrtloolttr 
way, •bowmaoh laore brtlUant plKMphor«fioeflM» aflee 
•ipoMm to dlBuMd dayllgtat fhaa ch«y Uo afi«r 
{MMM to dirMt flttoUfflic, and, ftntber. tlwt prrioilSe 
•tpoMMttlb dililiwiil <lnylii;1it litcreoMs venr rsfuriuft- 
blythapattMaf |iboiip)»urr»cini;. After befiit bnmght 
to Ihll wmsidlr* atate. ock* t^liovntioruncinfr portUHi in 
(o Mcft* nboKplMM'nicrantt in annthcr non Itiml- 
pnHtmi. ff>rth«r whifi thn two nnrti^'U 
or wh*n thev arw rontAin^l in h- 



i*ru* ftri' in r«>t*- 



IKillR 

Umt 

lubfd.— K^'cTri.^iI K 

A> Oaulter flnilr> That imhrif iti the •tiil«' uf vii|Kir 
f|<MHi nut tHt'sir in tti« air. *'iil>f r in ih.\* . mI ip 

I'nriH, nr in vrnodM, on luouiituiii<i. fir itf -i* ,> . nur Aijcm 
ic nernr In tli4i form of anlnlilt' ^alc-•. hut 'li.ii: ir i^ tfiaid 
In Milnntt* traciw in an iniHilutil<- fnrm hi xiw n.\t uf }*i%ri9v 
Ami to a iiiurh in'*'At<*r «txt<>rit In M-a iiir. U ini; [»r<itM%- 
bly cxMoblned bk mli-rni-coiiii' Vf .;. tAlimi* -ucb n»> -hIich'. 
licheoH. aim) Apope*itltviiini* in tIm' uir. A h|<*^iin**n of 

fiiM> ilast euliwivil nml*T tl-.t j.>iiini>!» of ih*< I'liiilli^i 

at Pariit At a height **( 4t> iii>'t>-n« uti- rMiim] 1» yield 
0*OM poruOliMi of l4KUnf. ami (be dust iu thf^ form 
orafn9Bnlibbfaulili«lirnui<i iii«riMiailiDa anlb^Tjtii; to 
iha «t<MMi of ftbc Bamc bttiiabigr. at a faHRht nr 77 
inetvm. nava no Vtm tliau o-.WI |iaffl m laillion of 
tha lamiDaM. On* tbonuuuid Utaia of Pariii air nnn* 
taliMd OHOIS millhnmnMf «rf this immbliMcl kxtlD*. 
Tb<F> •AiiM) qiiftfitiry of «^it uir f*nnCaiifrf*<l OliltiT iiillli-^ 
Cfiiriiiii*' — ' 'uinpTtth K<-ii<hi*^ 

The Utiivermity uf I'lili^tLH h.^H <.. t Ji'-nlt- ^'i,r*«i df 
friiy tilt' «•lp»•f■l^t•^ nf t- X piurut imtih wbirh urv alioul tu Im? 
i'utHlucl*'ii uinI*T it- iiUHpii-TT- lu Vnfrttiin. A r«tiit*i-I)(>n 
uf liiihTlu utiktiowii rtiiii* Inivc ht-t-n tii^riivtTt*»,i jjiti'Iy 
MHia* di»-tmii7'<' tM*tith<'JLH'. of th*' (■i(\*of MoriiJ.n, uu tht» 
iKnth <'tui<t, jiikI 11 ri'prt'n-iitaiiv*' <if thi' in^t itiiii<»ii 
|Miil \\ vi»t ti> tht^«tKit thu witittT. llu ftMirid tb>' rt-- 
ninlii*' uf wh-tt *«v-t:ii« <l to u* Jill t'liomkoiiR irlhal dw*<ll 
iiiK. Hith Iniililiiiifh M'uTt>-f)-vt ATuiinil it orpr no aritu uf 
nearly a luiln. Tbv utain 4'ihrit-« w^** (mdl maMlvely uf 
Mmm, and the facadeti wer*- llt*TiiIly i'uv«.frtl with tibe 
UHwt intricate aiiu be«uliful mrvini:. Thv> tup to cov- 
ered with eartb and! rimtatiuit. and frtun adivlaucti 
loolta iika a iiqiuife mKHled bill, w> tlH*rv is fairly kducI 
Pwvna for aapiMwinir that tbn interior roniua arv in a 
»tat« of (cood pnwftrratioD. at laut Ibal tln^v }mv4* riM 
Immd o|it^nm1 and ramaaeMI by prowhh^- linliniift. 
Tbete arn many tombnalantbalMvaavrrv jip|K .Hrtuic« 
ol beftir iDtaot. aod if th«iy nay oontiOn initch uiat^ 
ter to Muvd llieht on oDe of tlui moat iiiyvti-rLun*. natCM 
of the bbuiry of huiuanlty. Tbe explof titt: e&)K*(Jiilon 
will start •OHM Uoka wlihla th* ncftt laooth, and Mew 
(Muaiis wU ba Ua ipdlut of dapariufttt— BoiftOD Ttan* 

A L'-i^ntinaouji w,'itt'rwnv tr.-nn I.iiki- Si:r-,Ti.ir tn fit- 
K."-k> Mnntilwiii- 1(1 htii'i-li p..--..*---i.i-:i' I- ■■i.iii.Mii| h.- 
ift, itt'.'i inlirit 1" « I'lml ilihpitt< li, 'liiw o-t-rlu-pr 
|njrl:'>ii of tlif mork wiiil.l \m I»crw..fii l>*kv SuiMTiur 
aini Itiiiiiy l^-ikf, vrhrn?- l-.^ujiU wtmM In- r«'ipiln?<l ovrr 
thr hi'i^;!!! u( {.■tiul to T»';tf'f5 Keiin'i f^k*'. FoHu flu^ 
l*>it-)nt'-iiT|fiiH'(! |Kntit t-> .rui ■! 1' ' 'n. ■ i: tin? S^\^kllC<•h'• 
WMH KjVtT, tbt- nr.rk -.i i-.-i '■-* i:ip:initiv<-Iv hght 
Tb*-!!"*" TliiTf )» ■"■U-jir imvij;iit;i^ii ufnwK th** t.Jiki> of 
lbi' W<ji»ilh tu thf Ku-Ki'nii ttivi^r. which t1un»i into thi» 
K*Mt Hiv«-r. iKiwit the* Ko^^wiin to th^ ItttI thi> fall Ix 
t.'«'iitl<'. Till* hike utnl two rivvrn Hr»> nhll^^>•t of th»' Mitnu* 
Irvrl, iinii thf 'Ir^'dcnn;: uf « i*huriin'l thfi-niirti n lint, 
liiaraliy tnir-t n*i.iu]ij f^Ttr hoatf iirrc*- Co the Itfl Kive- 
Th«tni^ tberp wcmid be rJmr MitUiitr to tlir SHf*^katcii(!" 
wan by way ol tb* Rod River and Iauki> WinnifM^. At 
tb« month of tbe 8ii^kar<>hewa» the <*ni[Kt Riinidii 
wuuld Ikare to be overoofue by a i*afi«i. Tbpii tii«re 
would be anlnlerru[itetl iwvlmtbMi to Kdinonton. l.OOO 
milefL A« an alternative rnuti*, tbtHrn U one whioheiltB 
thmiiffh the brart of ManllnH'i. htit wblob w<miM in- 
vttlvt- thrf«.> or four lnek!«. fn;un th*- Ut-il ltiv«T IIm* 
A>-'iiiili'4iH« iu far aK I^n;; ljiik»\ th'-iiri- hv iln'»lir« 
r4mnit<'U and Inoka lo IaIui Xlanitoba, on*- l<t k arro*^ 
a HtioTt ni'fk of land into t^kft WinniiH ^'.i^;!», aud a 
<ln^lff4:'d ehftnn«l froiii Winnt|HV'*'^anr<^i^< a inarch Into 
( '•slar I^ke. an ^iteiitiioik of tbe }4a»knt4*b<pwan. [Ak« 
Wiiiiilpffto^lB and Sa»kat«hewaik are on thv mum level, 
A cuinpuny l« now apply itift f^r « riuirter perinlttluff It 
to nndertakv tiit^ work. The di*itarir«* \n ttn air line be^ 
lAkr 8u(ierjur and Edujuijt4ii] about I 



iiKidBCTKD FomnruB. 

P.iUiibiiaR W.K.— Ti' I I. A" p.«:i-l:ti,i.' w,u for fanij. 
I irr-, Mi\- \\'ill am 'I' Hr-iiml. in- ll pari* whiif w«x 
^ p.irtii n-^in, .tni| pari \'('nif'' !i:rp. utllie uvi-r a 
iiioUcrAle firi' ami i->iir t;i- f-rup-'iinti v, i.il.. «Hrui in:.. 
A ftiiitabh* «-urt iii'im ar-- pi.t iin'l ih'-n »iir In Uie ii | o( 
tiir|>riititi(>. In tuiMity-four htiur» tJu< iKilinb wiU liar* 
a>i«Tini^l tbtt fsiUKlntoiiry of oofc butter, and 19 then 
reaily for uw*. C*rKrii)Iy ftHnn-r< tbe furnitiin> with 
MMip wat»-r. nntt wbt>ii dry npply thf |K^li*b :n tlun 
lii>fr « Ith a wtHxifn rni;. nibbitif; Tintt ^t-ntly aiul thi-n 
liil>rv vipjrttUHly. Ii<'t Ibe fiiriiitiirv Maud (of u vjuiui^r 
to balf ati hniir. an-l rjb ovcrniore tboroagbly with a 
ti 1 - .liMi i |. i;h 

EucaJyptic Sbampoo. — 

ir:vi'. ri;H> H r Itrtrax.... floailM 

K-ptit nit'iittii)! , .•...••••«.•■•. ft 

s<ib)tK>n of aiuiuonla. I ** 

lixtrael of r^ittea $ *• 

Fluid fitrael of quIlbOa ft ^ 

K»prit ituealyptiu 1*1 *' 

rmirh rutte water - I 'l 

Mix Allow to »1and tw*inty four bourn, ihi'tt Ulu-r 
'I'ht* pnict:^ of Uiarkittt' f»r"i 



Oic«r Sp«>rkljnK Flulil 

flf'iaJIv 'ici iM;.'ar wr.ipptT 



iiiak-- i'-.^:ar« SI.' i!iJ»r*.i-iJ pn-Vrn-'l Li\- -iii.ik-T-. iM>ti*>l- 
I if r hf ;ij p^u--al .I'll . il' M uu- .\f HI hii •\^vi,: , ».iii-|| 

a>- tfili:ri-'ii uf fhl.irinitr.'il vnL». nitri..- .;ii.-id ui pruin-r 

dllUtHMi. or hs.Jri'L'.'ll ill.il.il.' >.i.llli..!l 

Wt? h.vl .i.-.:.-,>...|.. -it) ^ 'I'M.' Aiii.Ti-aii Ufu^uiol. 
ri'iit |i' ► iM'- Hi*- '■aliipif h (il a li<|ahl nitil |Mitti],r 

tj--f.l tiy a linn uf ri-'irTuakf-rH to Kive tbf wrap|«rr nt 
an iiiii-rji'r '.■itiiu'c._. i.iu npiwarauce ibr siaM'^l.-i! 
.SaiiiAini l.iif ari'i fi-iHid th^' f«tw«|fr lo cuii!»i>.: nf 
AUiiiiuiihiiii i*ar^.i!iJiIr, ]:ipiii| n f/iiflv 

*i>(HVIi' nt'fil >.. ilnl I .n . f H jl I, 'III. Ill I -(il- nf uxiliiJ ti,» 
ii]H*L*klirik' niaU'ri.^i l> (u iltKwiUt-' tui*- p-irl uf t*i»'- |-*.if- 
dert'd amiiionruin rnrhuiiati' tii rwfiitN iiv- p^.ir-ut Oi« 
•olutiou of by»lr(»tf''i( tliuxitl*-. Tlu' Tti.^ Tli.-n ^tn^ 

iflatvij by toucbiut* Iht-* tiry leaf »Ub i-ii- hhI iiiuu i.n 
tiif I II ! ■!' a puini»il fliek. 

S» Vi'iid pAt4'ttht hiivi' hr^-ii ubhiinrU fur lii...)* nf 
•potting tobaeeo leavra artifleiaily, and the foiioaiujr 

•olntMMi to ■aid to bo-ln n«o by o laiv* ftno «l <i0tf 
DMoaCaaftnnn ; 

StMlhim rAfbonato. ... 9 ptfta 

('ldi>riiiate<l Itme 1 '* 

Water, but 8 ^ 

DImoIw thi» wii>bint; MiMbt in thr bnt waltT, add ttit 
eblorinated ll'iitMiiid hr-At tbe mixturr to th*- )>uiliiij 
t««a|ivratore for tbr«« nnnutff., Wbi>n mol. d#eant 
iuU>nwtbenwareorfltofif«urf Ja^K. <^irk tiithtly. and 
keep In a nrtd plare. Tb*- n.rk* «if jtiir*' nut t»t«*»(M 
for iiuinediale ui>e *b'iiili| bt* rovi-ml wUli n piw^ <ir 
bljub]t>r ur HtrouK |>arvliiuent paper, add Ti^chily \\<h\ 
down to prfTi'iit ihr i^raiw of iru.'» ami roncs^jti'-it: 
wi>«kenin4r <»f tbe bU'iipbiuK ["'V ilfT uf the fluid. Tbr 
ikiYpared liquid i« »priiikli^f on the loluneo^ tbolhtttr 
wins Iben «X|H<M'il t4> liKbt and air. wben^lt to 
tbe dlMUffewible iMlur priMlurrd fctwm di^afii^eariL 

Ati a tiiatter tif tufuriuatiun tt may l>o Atati't) tliat 
the lt[W«kleil Appfaratic*- of rcrrnui fitbaoeii u-rap|M^r» 
aatbey are ren-ivt-*! in 1Ih> Dthlural Mate ^^ due ;o the 
Wcrk of A Mterir** uf fiiri|;tte tbat aCtJirkM th" i^txiWlagf 
IoImusoo. Tlu- lolmn'o ktuwo on Ibe ivlAikd of t^uiaatra 
in the Dutch Eavt liMlin to f^HUld very frequeiiUy 
■pecklad io thto way, e«M«!iall|r tha IbIhuwo whico 
mtnen fm<u a n^rtaln ilIirtniRt famed for tbe BnequalKy 
<ff t'l'i 1. ;if f L-iii^ inadi' (roiM it aril uiui*b «-:«terciit'! 
Il; - I . .;. . i - I. ; I I , I K t' a lu '"i^:.if 

M«ltf<l I>rinkt. — >l;tn> p«-..[.|.- I a". ■■< lIIi ivl>';t lhat III.I1I 
iK the Ulo^^ i«i>iMl<Tfi.il" ni-i iL'-'r.»Tit .-mhI r..tni- m ttir 
MforUL It in of irn-h'Ti';/!.-'! »alii- iiTnler Ihf pn j -^-f imIi- 
ditiouft. nti<l it i» II t.i . ad-r Mit-h an wivii io lakn 
thrir niAlt [n M^^la, iIi hil'Ii ih>- n^ajolitjr Df th* Mlt 
mntunied will i^tiLl 1 -i-it .lui tu It. la tha ffmi Of h&tt 
ratbi-r than tit thv Mttlu I'ouitUtr. 



M \hT ' 

Fluid extraei oooa I oumml 



BxMm* noiitoiadfia 

Malted milk 

Hot water 

8llllpl»#lru|i . 

COCA MALT i»UOHl*HATK- 

Rxtraetof malt.. 'i puaudfc 

Kola wina Mrap.., » |MnU. 

r-o«a wioa ilrap . t 

<*ln<booa«iM«lrap 1 

iMreoraitca wtaa..., 1 

HpiHt of n#e '4 II. u/. 

Acid M>lnliuij uf ph^jqpbateti ^ 

Tbe KoIa nine sirup i« luaiie by OitidinK 3 piuts »( 
'^.^^la -.Ttij.' to -I pints i>( ^.[iipii' »irup. Tba aaoa 

-ir.ip I. ii:u i.' l:y ..li liii;^ prntti of enoO wIm tO S pM 
of ?itut»je ti.iru[K AiuvricifcU liruggtot, 

laaecticide for 

t 'arbolie aoid. 

Hi\ u? iM.v.-, 
(Ml iA UMLii.ri, 
Cainiihof I.f 
Aleub:^! !'.■ 



Tlw propuMNl waterway, following a cLrouiUMU 
VOMK "mM bo ovar m uiki fteiber than that* 



MABofKtare of Orape Juice And Wioe. — L iiffrinen'*''! 
wine, or i^ape juiee, may iw pivparrd by fiprewinL* 
the Juice of rlp»* ifr«|«** AJtd b«>atunr It in Uitilev t" « 
tetnperAture of from iM) to Tfl for flftccn uilnQit-.. 
the heal reiMlertiii; the yeast wtUandotiwrfmiifiiiini: 
ARi^ntii inAclive. Tlieiuwv can then be ki'|it in "•H 
I'liiMsI twitflen for lervral yrara withodt fttrmeuiui;: 
Tn <»titAin Wm^ juieeelaarHinoat be liltereil. an o|M>r> 
ii<»u whioh u 4*iii«ily tjarrled oat«aa tlHi Imttni; 
luiv<> eitutfubit^^l the mudleirlnoito tohttance* rau^inj; 
turbidity. Filtration raay be earriexl out irouiftiiai'lr 
■ after bealinfc tlie )utoe, or after aoiue time ; but lo 
be- eaae tha Oilaiod Juliee muHt be aoala iMOtoa in boMi«« 
,410 ftathaiOBia tenMnUurw orMaally ap|ilM.ooil An 
iMU It wUI km abttr in well daead bnUlM for Mvn 



UMb^lUKBMMitioal Kra. 
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VKAint BOOQBarioirfl from united statbs 

COSSfLS. 

Th* VUima Bxport Academy, -8ine« tlio l»t nf l>ctn- 
b*'r. l^ii**. iht rt- tiJu* (•xivicil til Vu'liiia A nHDinerciftt 
K*tijM>l iif Hii *Tilir<>ly iir)i;iiJuL <FrKAiil2iklli>4t. Till* M 
liriuiarily (.litrwn fruiii itnr lucr ihM (h** tiiMltntlnli K 
4tir»*ct<r4j'b}' H lii|;b ofllfital of l\w AUMrktti Mii>l-iry 
I tiiiiiivrcv. Tbia dircsUOD to UOI UKnl) Hiiinlc.iil. 
but u <>ri«li-t)<'riJ. apart fruiD daily iullu^ucc ••>! Uif \iU 
ut tli^ |>ii|>i1k by WMtUy euulMiMwca under tlio rtiair- 
liMiiihili >i( tti« dlrnrMr biuaalf, wliieb have lh« par- 
pMc uf rmivlui; froin mHi of lha twciuin a ni|ior( at 
th* atmlin of ibe |iMl wck and tboa* to b* i«k«n a[t 
Idlb* coin ou«. Uwiy topio, eTCD In IM MtMllMt de> 
Idll, !• la daraci mlatioa la Um oI()mI el tint idaljin' 
liaD. TIda oUwt la tha iirwaoUea of th* Aaatrlw w- 
port tMda. Bo Mttout patron of tb* aeadsmr wlibai 
iliBt tba yaaoir HWB. liiHa«dl«tHr after ttnJahlne their 
atodiaa, aboald baenue AuMrian »ipnrt«r>. <>ii thi> 
GOOtrary— and thia ia tlw a««Mmd riritfliiHl |>tML^r*ir rhf 
•eh«iii»^it ia daairail tluit tbv KmiTuatt''^ mi Icitvini; 
(ti^ advifwy, airt AA derka lii eximrlin*.; itnd luanufju? 
fiiriiitr ttnw, theftf u> kitni tiK* pnMtiof of miuim' 5]MTiul 
l»raiM!li of bU(*iu«<Mi. wh<'r**tifH)tt. nii«l<'r fiirthrr Kui>[Kirt: 
of thi? Uiubtry of tNniiiufr.-.' f h.- -^.•nwiii.'itfji nr»> tn (h> 
plni!ed wilb larK^ furiMi;!! iiriii> iui.l tliially. by ><>liit 
l>rt>r«(nion of tbtt AuatriAii K'^^'^riiitH'tit, llw cbaiiibfrs 
Ml i-^oiiintaaMbsndlbaiwnieular (onlini •Muulata (Ui- 
>'r.i...i. cbif WW IM aMad to (ataUUi tliMaMlfM 

;il>rm'ii|. 

t Mif tif^rs 04>llif(tRrtt!v tlh* i'iMll|ttllillt uf Ar- tri'in ■T'T 
lNirrr-r*i>f tlif ?ail IwL <>f tjutitinn] ts.»uiiii rrj.il rr-.-r.-- 
viilntion abr(w»i.L ll irt tiiiu-h (iiorf iiiflir.ili r..!' jui 
Xufctnun I'Tfi-r to lliul iii < hm i nr S-=iitli 

.|PAft» Tl.itll It IMl^fr tin- (itTIIK-il ril. I. |,;vril. W ll'J I- 

t>^ri^'!*l.y iirvrr-r-'^l dy l!n' Uf 
oiurirri-'«_ .\u-iri-*ii tut-n-hntii- 

rVfU til lllf li-lt^'fTiUM '-ri 

itjitr of lhili(Ot i1 I""* l""''!"'-'-.!. t>> 
iiiK ambit iuu!t uT,ii u'- 1'. I i. " i m.- n i.- i_ i i; .ill : 
i>i*cN'«tary lor ihf lunir.' rii^..r^fr t'. I.ih.ia 
lltic rh*>iii to Atl4>|)t f^ucli riin-«'r tiy ttr.-.^r 

'Vlw jwiiiWiiiv hii" "i in'*'jv:irntory vmit^n' ■■ 
ariU i% rcc'Unr *'i ■ .ii r -.v.t yr;ir«. Ftirtlicr, iht-r*' urf 
9t-»*cinl i-uurwet* l't-h'-t ur U-i diiralioit. 'J'l»(' tuitiim 
U-t- ii* t'*>'> fluritifl ^rtiti ti >*Mir. Tli'- piipu* will, hntitii-*, 
It.' ijivcii opport'iiiit > to vi-iit ■i.'.^jiMitiin.ly, iiii-lt-r tli»> 
riil|w^mki(iEl uf tlifiroii'^lilv trif< irtiti-il tciti'|it-rh :l» kTiH*!*'*'. 
Ut*' proiniiMint iiul^i-^- rt;^! «-<tiit>l:%liiiM>ii[o •<( i\\iu'Oti 
9%lp'*rt Artu'ltw, .t--^ -A'mI ■■- I'l-riiiin i*itriiiii-r-i;nl nei™ hkU 
port- uf »i|wt.^i tuir.ffit 1 TlitiH. for hihT^nKv, jin t*x- 
euntiuii (•> HiiiiilHir>; m ii<>w jil.-^iin)*^!. wlnit* trit^ft 1o 
iuiU«. wiiTHr rt-titirM»^. )>f>'Vi.TiH«. imj friruiliir** liu'tn- 
riiw iiftVL* ulrc^'ly b*— ri iiii'ifri,.ikfri. 

TIm» Iimxrial Kn)iil <\nuiufrf:iil Sliwuiu, of whicii 
ttM exp<^r't nriMirtiiy hiw briMi nixlo nn InKiifrAl |kart, 
bM put thit Ui«)*n«ttion of thp jimi|4>iity lu lltMitry. 
iu valuable trjultt I'MiUx tions iiiiU iit« r«<|iifBite u^^- 
HimplikiiU ma|M mi^^I H(>|uimtijA. The Muulvmy lum ti 

VMriV HIlbVlMtTiiiM frofil MllllHtTV Of CiMatUPn.*V (if 

Vi,0(Mi tittriuH nnti i* lik-' whhIh b^iriir nti'M-d by 

pniMilar «iilKHTip' iuii. 

PirM of (ill. irriKluAttK nf lb*- IhitIht <M»itnnc-rciiil 
itelKiolii AN iiutmvd am rtti^Milnr HEiiilcriU in the- ACJuUuiy. 
Piiftli«r< |Mi|Mb am kdmitiril who lit%vi- tuumoi) tli« 

gnUOinAr MlWlols MmI pfiMUHN »in\i kri<i<Ajc<l;tfnirf cniii- 

foagw w can be noqMirotl hi li ( ■•runivn inl mIiahjI erf 
two cImmml 

All liMiriii^ to be atltuitlvU am rp^cuiar ntudetito niniil 
|VLM» « prrlhuituLry ri«aiii«ti(UI. In vMriitiotiAl cmon, 
pupkU wtH> have e*i>in|>lrt«il their Atudkw in an iiniMU- 
ally eioi^llvni lUMUtiir in a cmniufffciiil Mbpol, and can 
aliitvrlBMlioony nl nlrrody bavintc dnnr iMBlwworthy 
work of tt pnurtluAl kind, way b* «iliiiltt«d 90 recalar 
stiidenrii by the UeMlty* wlthiMil pnUmkuuf •BUttlnar 
tl(*o. Tliia rule uf eXdpptloa bM SlPMily MB applied 
lu many iavtJUtMw, aiMl |rfv« the «aaileMiy MnueoT lU 
itKJot proiniiiiuic |m|iila. Two gnMi|w of ulinleiit* coin 
be plainly diminKawhed— thone with and tlwwo with- 
out uractlcaJ 9Sp»riMM}». The acaJvuiy wcmiUI |Mrhup« 
attain hlgtwwt i>l«fM if only urnileutA who havo hiul 
practical «e'Xi«*rl«iiw w«ri» tulniitlvJ. 

Ilk tio vhim of tlie acad«uiy are luore tJkan thlHy 
«tiiil4'[it« ntliiiittt^l. and only twenty In the pNfMrmUiry 
Tbc aetuaJ uttnilicr Of pttpUl ftt |lt fl e B llti>Maar 
thr> luaiUiiiiru alU>wnl. 

Att>-ii tjiiii'i' at tbtf elawee aad Iceturm of f h.' r>x)K:irt 
iti'ml'-Miiy Im raiuimtMury and eubiiH!! to »trtrt Mi]» rvl- 
oioii. An Hb>ii»ii«*v of tflirhe ilayii without prt*|>.'r jii<tl- 
tlt-4ituj[i ifi follow»«| by i.rrikliiii olT iln' »tri«lfiit ^ itann* 
(ri>in tl]L> roll. Tlit^ Im ni>i>Tl.i-r il|Ntiiii;i);«hinic fiNtfiire 
of thf school, wherein It d(IT«r» fruui all oilirr Au-'riau 
ait.l (WinaifcJiighaalMiala and mcalle thslMe fiaole 
Uauta* Beiida^ m well aa Fiaadi Mbnole im 

Ac I'brl'thi.x-' iukI F.iL«*rr .liiriiu' rvi-ry \--:ir nnl t'X- 
auiiim(N>ii'< Jin- tu':il lu uII rli.- lir h-ca,-. ■ 1 .nul;. |)ur> 

In Til.- tir-t ti.ilE ■■r July, 

H'. r.-iL<'Ui '.if II ifi*--:'!.*) iirii.T -ll f\jii iii!;it (I'll. (Iii-n-- 
ifuSivr' ill li ir.-" ti.iVr- In tin-U'r;: > u !*»■ v-p' Inuil •^-irtiuau.i 
■ iiti nr ; I'f tin* •"(•oiij year. In-f.trt' a twMTii it( 

, \;t'niii''f'- (irf^i h-'i «v«r by 11 ivprfwJilnrivt* uf tint 
M.iii't -> ' if I > i:ijf ii'Tf'f . Tb'' nftiih"i ift ^' 111 I'M j!: > who ',!n 

til it tMl--" f.t ,.■ 1 it-.tl II I l.:it K .11 '\ - ll. i. It . - I \ -I I -•■ :^r.' 

#trh-k"li fruru 1 1 1« n ■ In -< - r 1-.. 'lit ! m kih I ■ I .-x 

4tiiiiii4irii luay [HTiml Hi** ft-| i t ,1 ■! 1 i-f u ; t^jcV c-mrw, 

or <»f the 5evcr« Giuil tMiiruii. ni mu 

Only t)w^»M^ »tu<it*iits nr*? n iin ti. d ro tb** m^i^nnl yc-ar 

wbu tmvi> fnvnrnbJy paiK^**-^! tbt" liiiuna) 4'XHtiiliiiitu>ii in 

nil iir7iii"lM->' '-f till- tjr«I )"*'i»r'« f^i»ur*«:<. 

Tli'-Tt' th.i ly-f'i ir hniir« wt^kly in Hit- pn*piira.- 

tory conrw. an^t in tbf Ilf^t yt'ur tliir( y f'>iir ur thirty 

i\vf> ubliffiitcwy lioiir* every wn-k, Iw^iil*** (h-mk' Ibjit ar** 
nut oblifcnlury. Tin* pnUMUntciry rmirs'i' lui.« fur i^v 
|Htrpoe« to adranoe mldiiatM of Kyrauaiua aiwl " n^al ** 
aAuootoifeOMtialvlima mr m an onllnary «oi»- 
tD«ntalMliiooldoNtlw mraefffradiiata tntwoaribtw 

< >f tba two yearly cuurfien of the amdfitiy, only the 
dntC ba«»o Ikr lieen oimned, ami Che irindenU liave in 
all tlwaiaiainatkms nn to now givt^ bnlHantevidence 
•fttaeasoallentQarrlmilttin. fn thin o(Hir»«\ ffrrmt htmm 
h laid oa tha itadv of tba French ami Knfflk^h lan- 
wmmmt iritlipnitM»tooofnapood«oio» VMitaooiaaaoli 



Wt-<'klyi, IV.ur b'lUf^ A w*'t'k aro dt^voK'fl to domestic 
a*ui fi^ivig'U law. t>u (ur hh it t-tMi**4-*rnit foiiiiiK-r<'<', Tbre«» 
h<>iir« tin* |;ivrn to practirui fniTL-ix-* in iUv oHiw work 
uf ifXfiort, import, jiud fartury bu»iiH'»*i'*t. Ituvlnii'tlau 
in thm immirtaut braijrh i» intruKi^-ii to tlti> vicr-Ui' 
ptH-.ua of uw amdfiiiv. Til*' hiJiit«xl iini>t ►fuvn to thin 
work. '■ nm^tvi' i-uinptuli." i> unly tiip tintuml ennM* 
»j-i.'(n>- .»f th^' f3i i tiiiit alt hfuiJHiit* lJlll^l U- familiar 
wiiti ilu< principJt'ti uf uIUlv work ixfCurf ibflruJiui^ 

BlUIJ. 

lu view of llHf biirUeii tfiilailixl by the larf^i nmnbcr 
of iielKM»l Iraurjt, Imne tiuw ia dniuADdeil only f«ir Ian* 
CUatfee and olBce leiumftf. Iiuitrnetion In eeotMyakia 
w:|lb epeelal rricani to tarifTs, lu ibe tuaa^ of ex|Kirt 
trader In eotuiuerclal Reajerapbya and ui koowled^a 
aC Ibe world'e wanea accciniiag' to kind and prodoelioB 
li lamarud in »< al lad amlftarlai— that bMt4tutloiia 
wblon aflwd tmiMdlitft pnutlee of what bae beta 
learned from the tcaahei^ leetore. and. aa far aa poe- 
•iblf. arttial iTt»pi>r1ion of the aiodm of prndnreinn an<l 
of >ftniplt't*, Th»*> t'\|>^rlme*tt of fihvttiff tho pupil tike 
iii'WtT iiupuriHut fni-iH ri^ttt In the Bctwwl, lit»l«»d of Let- 
ting him l«aru by hejirt what Im U aure to fot^^ 
■|wc<li1y. and to liare hint practice it on the apot nntU 
liitlplihly miKTavnl on bin tiietODry, ia one of the moat 
darlntr m Wfll ilh irii[»ortA»t innovations in thn flnld of 
p»-iltn-ut,'|i't.. a)i<l lif^tTVi'n to propotfatPil. 

I<i'«ii|(-t. «]t tht*. U'l'turtw on M^lvctM^l HniiJ^ttt of oc- 
lii.»i iutrr>'-t ar.' ttiv. i. hy 'In- }>i iN'^^nr* uf the ex|>ort 
m-mfiMiiy. hy iiijujuru t r r. r- r\ 'At'.- variuUH i nil tut rim, 
jirnl by iiiiiii»Ien;il i.nLruil-. n;nl nn? a1f4'iKl«*(l voluntar- 
ily • tiif ■tu.i.-iit-. i]:>iiljiy (Iwp iiit»T»*»t in thcni. 
Ill -Ills iLi.kiiijcr tiii'i ^i-r'-'Hn- acquaintc^l niih '■|M'i*iiit 
Hii('».i iuiiK "1^ t:ii' li.vx iti.ul «rp rngriwjiint; piitilx init'r- 
i—f. in a ti 'inri- r il-ut ik umbiaMeil by party fttabd- 
puint>*. 

-iii .'.if ottBii'Tvins ttw prnrrlca! wofklnir 
r thM a<vi.b'[i»y. m lfr:iir.. v. h.rli -Aa-- 
■ t|f-rrip||o» o( ti:.* k ur|. I - LMirciinTrLU 
'■E*"! lu the r'M..Tt trvlf. Tlu- K*-'' 
|iiirtii-'ular, »itli u'-fur •iilmiriiriun iitui 
r.l-^p ot the I'liiiri-iclfiljiii < -:>iiiiiM^rrinl 
Mii-fiiiii lUi'! rli.- N[iti.>ii.il A-^-^KMAt.vn uf M-nmriu-- 

I.lf't--. IV. 1; .iS i-i ■! ir H-IMrr lAI^.-f M---(iri'tl ctiK 

Ali'nH il-M Iff.irr ri.iii:i uii- ■! I -!■!.■.> 1 |irlt.t.-d iti-ilfHr 
ii^axiUi: "11 l|tt' h'llij.n-t, [:i rhf American exhibit I 
nutircii a copy uf ili.- tarilf. v-unnular itivuioi- ci'rtifl 
i'at«'», <s>i)sii[iLr rt'i- rl-, fjii- new 
Tm.lr liiilcx uf thr* .Niift iml A 

Ani« ru-j»n Triuir, unJ a nuiii'x-r ol nthfr pnblli*AtlunM. 

TliU»'X|Mirt arjiflriny nh. Ill ! Iir.if itp*Yj4i| iikf^r^^t for 
UB ill tb*- lliiit«^ii Stiiti**. Thi-^ »tl<lit)i>n of a ^tiuilnr 
M!houllotli«> »'X<-«'ll»'i't nu-nnM for infurtiuilion at tb<* 
cnmiiininl of tiii:^ CoihiiH^rciAl Mom'UIii. in I'biludel- 
phiii. tntflit (•niit-e )'uitii]* iiifli to bi' of jfffiit xi^c in <Mir 
*'\IwiTt tnuli* aiiil lu'hievf t*vr-ii bt^tlrr n*?<ult!i thnn tin* 
ti<'ii>ili'iny lH'n>, wh^ch ii* proving tto practical aiLPaxurt*. 
Hui'h a M-h«Ki] would bt> of aut«ild beoeflt to our na- 
tional rnninMircHt, if atlLntdrd fora ywr iteat 
to filter our consular aervioa It wtwla be an Meal 
foniiiilrir tr^iriliiir «i'*ilt'n»y, 

Caul. Hvh.ky Hvuvr, Cott*iii(-<j*tiHra\ \ ifi.ti,i. 

Br«>w«HM la J«m«lca.~L'n'h'r diit*- uf Ai ri; L'i*. Hlflt, 
r. iiK-nl I 'nt. uf Ktli;:rturj. w nr 
1(1 n: a-1 follow* : 
'I'lu'ft* art" ii4> br>?n<'rir«, ii» wi- kuuw ttifn 
hi the i*>laiKl ot .lauiawui. ( >iw wm* 4•^tubhh!l. - 
Ion in IMWI, with a iHiiuplt'ti* plai-s, ami, -hU 
oiit-rsition N-o. ib;tn two vfaf^. f.iiitMl 
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■■ lie. liii^ iii»'t wit f) 

.iiv li.-rv iA M i-..iith |,,.r 
|iicr^ |hiiy .'i ll it> uf ]!* 
riiitiMii.. of ;»:.' f^^\<\ ln*.-r 

Tilbere lut^ht be room 



I hf. 

k» CltriH^ ur irl 
y... , /,ri .■if.<-rLt'I "ii- 
jtiii! --I .r: .1 lin--A.T>- ■:■ 
f:%sliir.' ul>u, l^llrl.-^ 
bil-b^l. All ninll ui<> 
I'.-ntf \**'t :ii Til 
InM year aiuount**'! to f ir»t;.iHiu. 
hM* for a pfaotloal bfowery. 

Wheat ftr AWnienleiy ffMlea In Maee.— In aeTeral 
Rnnipean eountriee, (he dUterentfonneof eilible |uMt4« 
known aa inaoarool, ipa^ietU, veroiieelll. nuallU*«i.#t«., 
arv itfoilmwd in rarjr biive qoanUtioa. Froiu aeiuall 
aiMl MMuewhat local buNini'M H liae becoitje a lar^e, 
prue|»enKi». ai»d r«MtKtaiitly iuiRrm^hMt ludnatfT', upoo 
which luilliouri of t>*'<Mit<* il«<p<?nd for tlifir foiHl. As 
tbia hfecreaM' ItaH rrt^itfi) a itttttt^of affaira which may 
biwdiueof direct a<lvtihtai»' to the atcrleultural and ei- 
pnrtintr int«•n:••<t^ uf the tJna(«>d Htatfa, it in worthy of 
thM attriitiun I ^ve iL in tbla re]>ort, Hay U, S. il)i:>nHuJ 
Uoryrl, uf Lyoiiil 

Tin* inunntartnro of th«M pr«'p*Tfttlon>* uf Hour wua 
find carri***! uti in a xiuull way In 8li:)[y and Houthem 
(laliibrtiL. and tlifti on a much lari^er hc'uIi* in Naph'a. 
In tlu* t'liIeTpritihiic tuif'^ii'-w 1 
raiiit' a »taplf arlicl** of Ir 1 
fpuilicy »nj» followed b> r 
At MarM'tllt-:*, tint litfl.T'-nL 1.: 
wtTf *iMi-mllx»'d- TtH-rti t":w \- 
|>rrparatiuii uf thK> proiwr k n.l 
iiitT iKM-aiiie a dl>iii)(*( Iriisii'. • 
m-jviniU* hfiincb of crtuiiiwroe and luanufactuDr Tfr- 
tain niiMi luadei a buoinetts of buyitii^ tho wh<-nt, "t 
it xnlo Ilur »ifrt of "KTt^!t ' or ' mmjiouU* " 
wji. -li .•- II*.-.: ti^r iiiU--.iiiL' <*d.bl.' ]iil'>1i's, urn! n( f^i'.llcif 
1 ' if -. (Ill r lit- 1. 1 ;li-' |i,i.--i.- rii.'iliiTM Ai-il tt.i- liy-jiri«lni'l!« 
u! 'll** wli.-.-tt To ((till r i"-i-*i>iiif'rM. 'rtiiTi- nrv Jiuvt im- 
l-nrN-rs aii'l liru'-Nt-r- h. iti-'^.' M[»^riiil kimlnof whrnt. 
i,'riii'h'r>- uf III'- "Til- 'III*', oiiil II v\\v*H thiit wlln the 
)ii'itiui]lo tit piu<te luukent. it thus tHn^Hiifk nany fur 
iiiantifai'iiironi to oVitain th<t pririMf quality of wheat 
dcttlfvxl for lhf» ditTcro'iit pft*tt.>4, A ttiiiiilicr of e«tab- 
]t^blu•>1ltr< arc ri>ti»tiiit1ly «'iii|>1oyf(l in tuakitiK large by- 
draiilir pn-^>^9 for lilt* prodnrttuti of tbr««? iwjitca. and 
tlw indiifttrv i« nirrttM] nn fXtnisivrly in Tranrct, Italy, 
tlomiany. i4witxB-riaud, au<l •oni« othi'r ooiiritri4>ii. 

It ia Mthnated that the Frt»n<*b oiirjiiit of theae 
pa»tM iff fmni rji),(HNl.0Ail to ITII^mki/mmi |HiiindM pi<r 
aniifirii, and this prtxinct h (iiiipie*'tiiiimbly i|«^1iiitr<l to 
Increaee irrcwtly. To Aint-riL-nni it may wtfiu ^tn«n;:« 
that the i»ow«r In ptirrba^c whrat fofwln in only now 
lM*e4>iuiii^ iTfurml tn nnxt of tht* t*ivili7fN] c^Hintrink 
Thirty veani ago, Wark rvi* br<Mid was iiiiivfr^alty eon- 
aiini[>d hy tli« worfciiLtt (*ia»'>'«'H xutl tlu* ptMuaiitry tn 
rran<v. Hnk»r» tell lae that they all sold rye bread 
up to about INTO ; ikow, it li farrly found In any bakery 
and to eaten only la tha eottotty. Hie preeMent of the 
nyiere'ayiidkatootthlaal^teUeMthal tha 



of lJt*noa it lw»- 

: 1 Hij iiLii>niviMsi«nt in 
I . 11 iTciu^T in <jt>-uiand. 
-lui-iirs Of tint iiu|i|»irry 
I :.'. ti..n, pun-lia*". aiii| 
..f \\ h^Ht fnr im-'t' iii.-\k- 
r«tait»r i'l'MHii'uicl a 



of the PfMiPh ppopir want vrhif iv[i» .it tmsul aii»l the 
bmt ol it. Th<^ pr<'*>Ub'nt of a liriTi<.b i^'Otkoinic ai^m* 
ciatioD atat**il lar<t atitumn that the u-h4-ut rai^-nt of Lha 
world were 37].<Xi0.orKl in \ nxui :t\\\.\wn,mi m iKks^na 
laerrajii* o( U5,000.(KK). Evt-ry irrrat iiuLruaU ota*ned 
adtU to thd number of wtifal cattr^. 

Ak thfl UM) of wbrat has bc-ouiur mure goiKtral Mid 
the p*»w*'r to nay for It haa Rrown (N>rrr»|XHHtinfrty. It 
ll but natural that a etrons t.toiloni^y to mh<|( variety 
in fta preparation for food •l.uuM 4 \i>:, Atrahi. when 
vcgelableii are aearoe. an tf> rrt'ipit'ntlv th«' otux* in win- 
ter, thaca will be an iucrecuH'tl dc maikd fur ttif fmul pro 
dooliofflaar. The urw antl U'tti^r tuethuda fortim 
maaoCaettira of tba edible pa*t<*m thr knowlcihrn of 
ioitthakllldof pulwaertaiti rla*^«E« of wheat will pro- 
OMtk aad tha lHiprovenMnt« in the loatinieaml dryinv 
pIBBBHW aro aouaeidiHit with the auddm and wide* 
eMMd Jnenaae in the aae of wheal fooda The eon« 
tlaMd irowth of tliw induatry will depei»d apun tha 
Mpp^ of vpealal kinda of wheats for a d4*rline m con* 
anaqmen would lnin»edlat«ly follow any attnapt t9 
nNumfkotiua partM of ordUiary wboat 

Pluto miliert aia nnanknoao In tha opinion that 
Atoeriean abiieli will notaMwer their porpoeee ; botw 
when una aoaetdera the aliooet aadleee variety of oar 
■oUaad ellnuila. it aeeiiM thai •oaia toeallty mint bo 
foond whei* a soitable wheat aen tia|0NMra. 

What la wanted ia a bard whaat« contahibiff a larite 
pffffntaite of ehiton ai»d a rotatirvly aanall |NTr«>niaiP* 
of ftaroh. <^«r uh**ftt In larkintf in lioth tin**** d«*«.i- 
derata. Hut nil ctutfn not tMik^. Home obenilata 
t«ll lue that tilt* (•Xft'llv-DLV of the k')«<f»^i (h*|>etiila uivun 
the relative <|uaiUitieH of two friitmtances wbleb they 
linvf! «txtract«U frtim it, to wit. ^liitdin and pluleidne. 
Thry have fonnotalod mice aud nielhotid for the study 
nf thU quaatkn, wbioli will no doubt he oi acrrico to 
ihoar wiio wiah to follow It np. It may hi*, liow#>v«'r, 
tnat tbo quality of gtiitifn fl«.p<'nil« uimn m>ii]»' utln^r 
t U'iiit-ntA Hut thf'rp l« a t«»n<hntcy to atiiiliuT*. l 
l.7i;rt_» of iftuleit to a proper proportsun uf ifliadih ni.d 

^']i.llrl,(li'-. 

Aa AuitTican c-lj.-iu??t, Mr. K'lwh. W . S- rr. I nun liv 
iti^' iH'iir l4%<>ijr<, h!i-t car^'fally irlV<■^lJ!^•ll(,t■ll thi-- i-u\>^>-- 
mil I iuf^■^al^ 111.* t nut r 111- « in'i 
xUv. is*_ti.\! ;.-r-)wi. II. rh. 

r<j>(i, HuAjiiiA, lit iii; im tr* in 
In •outbern Italy. wht>rt> tin 
orl^riiiatpd. Iia4 Umt the liii;i 
The best wheat jrr<)wn lit I 
than Vxt- AiiM-rii';tn i^ni.liii-'— i? ;n>tii 
of t'i'Tim -ll'. I'.-rraij'l- 

Kapiili'.y 'if 1,'rowth ami ri]H'niii:; 
priiiH- iM.|Kirtaiirt* in tln^ |in',iiulii 
tiiinlii-f). ni titi! nlK'iit, T^n-wt ar.- 11 
tn.' Tiivanri-i: pr'.--lii.*t. I: .>ur fm i i 

Mlli-ll tl WlU'.«t, It M-Tl-ll-l till. I iu-;-rf M--' 

;t]ri.i-Nr..nr,.« nhuw r'-r.'rr-.l r.. Tl 
eiiM-ilfiit market in year), of dn-iUi.-!.' 

MilJers and bakem in Fntiioe Iiinf- 
ia improved hy putting iiit<» it 
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t« oiiiiii phHlin-*' 
lUati In the 
. r^- «oii1d be nn 
in H'.i-'Hiii 
r^.u?! ! lha! hrtM-l 
_ iirt'iT .iTii. HI lit (if 

g-Iateit than is found in Fntifb or Antrru'-iin whrat*, 
and aa a ooiueqarnM* vitt hard wh4>atH, f)'<i> TiLirHnrofr, 
l^nnrallr. am mixetl with tbo ntlifr*. Th«'*>«> whfat« 
rH'inur rfttupfi In Franr***. bur ini»»-t be lhi)M>rt»d. 
.,:m1 I .11'- 1 tu- only kiiiil- uhli-hufc itWaVh «.iir.' (o 
I'.Mil a iiiiirkft m thiM ooiiitlry. ax the Frf-neh furininir 
cioiiituuiiU) will alwaVH demand and ar»< |H>lilii--a]lr 
Mtrunc enuui;h to MH.'ure a hii:li protective tarilT f>n 
wheat and ulher irraiii. 

TIm.» f:rrat drvelonnM'tit of Atikoriran rximrtji ami th»< 
mormouR trwle balaiiom in fiivnr of the rnlti tl StAifM 
an* at thi* niooKrat ifxeitme ttu) ntmoat- nlarin, ami ir \* 
(hiNsible that Amr>ri<'aii prrMliicerit may (^ointif Iti'd lu 
htcht inrrpa«»<l <>lTorta to brliiir alHiiit a tiiorv* even bal- 
ant^e nf tnvV. If It be reiiieiLil»ered that thf frrneh 
|>eop|*» «4it iiH»re thread than any neo^ple iiitheworhl; 
that. t.fn»-rally, Kranee tkee*l;i very Iittlr-ordhtary wlMWt, 
but that ithe atwayt will inM.Hl a y**ry cunaiili'^mhle per- 
eentaiceuf liard wlieal ("hard" ia imt nndentond In 
the Anierioao aoniHi hi PranncV it will at onee bo need 
that tfaaia ie a poialbility of flndinu a laiffe openinc 
lov AmeriBin airlealtaral prodaeta m thie eonniry) not 

and ^aln. 

IfOiaaver, as the extM<rietioc of tliePkvnebhaaprovad 
that an ad«Jxiure of hard whent« In email qoaatltUa, 
lauMwrao tha qoalily of Iho btwid, It Ie roanomiblt to 
laler that thia jwaetioa win astand to other eonatrlcOi 
farther anbwgiar thanarkot fttr haid wheaU. Tha 
aothoHty quoted above oxprMeee the opinion, after a 
kmc etucur of the varied diokate of tbe L* idled StatoM, 
that all nard wheat* oan Iw prodaeed there, if lha 
lUan* Theae wheat* mm 

toaaiAaiiai|«nAln9anle^ Abieria, Indbi, 
. ae well ae In Rowila. Tft^- Mttl4>. 1m»w- 
erer, roaches this ocmntry fmm Oanadiv, 

Qlove Maaufacturo la Omnaay — ('uii>nl Knltuan 
writ*4 from Hr««Uu. undur dal*^ of April '£1, |sy> : 

Tb»» export of kid utove« from tlli^ cxm-.nlar l]i^tr|^•t 
luia amounted to $73^.5^7.^7 per anuiiiu. Tlie frluvi" 
leather in tanned, dyed, and tbe glov*^ are cut at tlu* 
faetorieti here ; but most of tWm arc >*-wed I»y aifU in 
Austria, espcriaJEy in llnhiemia, 4«<-nnan if^rlM bavei 
nmrer b*vn taught tln» art. Ther»* Im now an arranuo- 
ment hy which fr*»« sewhijc t^-hwl* u||| be started hy 
thrt pruMian ji^>verumeiit, utie to la? kicalefl in lha 
provlDoeof tftleeia and the otlier In tbe KlihwPraviaaei 
wiMiaare loaatedBoetef the ripfo faetoriea^ thaeew- 
lug for whiihhaa haen deoo In r ' 
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THK WUITK MI.NKRAL PRKHS. 

EVKit niiKHf it WAH fount] tluit lirirku nml bri4|arlttMi 
<»l cuiicctitratm, nalc^inrK, flmr iliiKt. and thfi liki<, whrn 
U(H*t] in \hv mut'ltrr or hliutt tiiruM-e. inrriMLMnl tlw 
cmpibcityof th«> turiuirv, iiuiimvixd it*- tu'tioi), nnd vffet-t- 
4>i1 n iitnrr>nifcl Mtvhtif in |M>w«>r. iitnniifiirtiirrr« Iiav<> 
tiirnt'tl tlnur AiifiiiUkti tn tlw» iiiiikliiie o( »>|hvI«1 iha- 
ctitikory by iti«<ui« u( wbkoli Xlkv uuM«rUI» oould Im> (xHn- 



Irv*' r«>rtleal Artinn of <h« mll^r vrhilm prwrontinff lnt«^* 
al ijH»l*i>u. nml which inalutalitft tli« ntHrr in vitrUral 
iMii»ili«M). Thv iriiH'r rtnl of t'lV'h rnuik »Uaft hu* n 
lurii; hnrlxoiittil iM'nrini; in IIm' <TrimM-lH*iuit. Tin* nutor 
riitl in |mjvii|(Hl with s 1<l-jii<-li lianl brnnijA wit>hi>r. 
whioh tn rrwvitnt into (lit* ptllrr. nml whicli tHk«*H tlH« 
thruM i\w to ihtf i*tfi>erifuicnl ai'iioii of (Ih* rollvr. 

Tin* ettitrr »l**»?vr riw» ixmm' fthupnl ]'* iiirhiw nijotv 
till* [Mku aiu) rxtdMlR I'i iuclkvit beluw. Tbt^ nlwve pru- 



wilhia the a^iprr frawv. Tbp pjvrlinff (i|tiiiin<nL 
at tlw Muue tiiiir rrili^r tlir luultUaiMl forvi* th» niiji4i#t| 
t>riiiui^lt«>* iifHtii thr ilflivtTv bell. Tfar midt^iiilft t« 
Ixt )iri<|U«ttt(tl iitny b<> iMsidm) in thi* orJiiun wKf, 
lh»' bi*n ImiIhi; r4>icu1nrlv nborrliHl into tb» innrhiiie. 
Th*" pliowii nml rolkrx t)Mmiiii;bly kiMta<l niul mii tUt 
llin** anil min-|^iutK* iitirttrWk 

Ad tb*< rtillrrM ami |>|i»wn ihimi over that vMi'tiiw o4 thi* 
dlkk wublu Uh* pait. ib« inolOa tu> cb«>y work CriNaMt 




THE WHITK UIXRRAL PRBKS, 



nnwni^l far mw iHTHMMiiknlly and t'fUrMmtly than wafi 
iMMKiblf wbmi thr brifiUfM*- man hr*l intr»Mlu(Vil ppr- 
ImIki tht* iui>**t iin|»nn-tHl fort ii of l*rii|iii>ttliiii mai'^btii- 
<*rv which Ita* y4*t l>fiMi itt'vim-il i*> to t^K'foiintl in fh*i 
W^hiCr miuiTHl pri'M. luiuh* bv the < 'hlhhohii. Hovil A: 
Whit* ronifaiiv. <tf <'hn'aip». Ill, 

Thr luacbtnx in nucflinn iiin«l*t* of a tanc** «^ba*<lf»K- 
inill. iu whioh two Iwavy ritJUr* fuH^^w .•aob other tii a 
circular trark or \m»i boltoiiu At one *>lil« thl» (rack Ih 
cut onl to tuliult a [H'rfurnl«Hl fimulnr ill>»k. wh<>%«> wn- 
l4*r in uutitide th« rim or curb of thv mllL. uud wbo-w 
top mirfoe** in level with the |KUi-lmck. A sctfiuent of 
thedluk thus furum iwrt of tlw track over which the 
rollem trnrel. The |i>a» rr*t» tipou a hcavv imn bnM 
formlhie a itu[i|M>rt fur that |wt of the luold di«k with 
Iu the |ian. 

Th« iikold disk iu the HtaiMianl nia«hin« in u feet in 



vid«» a bvuirinff Oti )nrh««k hMliC for the tuain kiiindle. 
Thii ero9i»'lM*Kiii in knyed to the main Kjilndte. ib iiu|> 
|R»n4Hl l>y a l»Hnrtiiir thf l'i|> of the renter •let»ve, 
ami Hiteitd** iit'nrly to the ritu of the pan. rerlirni Ikulm 
b«>tti|( t»"'^i4l***l to a^hiiit fuurptiiw h<»ld«Ti. 

TluN cou»>lrtirtiim in iM^'uliiir iu m* far a» tike mlb'ra 
wIhiii ill ii>i>th)ri vnrry thr weight of the erot*)* beam. 
Mpindie, and K<*)ir tu micli an extent that then* ii> but 
litde downwurti preitmire on the benrini;« nndrr the 
cni«M-lj<-«iti. Thr <Hitwnnl thrant from the i'i*iitrifin;at 
action of the rull«rfe i» eount4fr'ae1ed liy th^tir traeking 
iuwjird. 

Tlie movement of thv di*k t* Kffe>rte«l by ati nrii* eall<H) 
thr fet'd'anii, whirh i« Jonrnnleil nt the center of the 
dtNk. tbfi outer end iM'trii: iirtnebrd to u piliimn mn- 
noi't4K) with a crank ir»'ar. The arm ih provid»*»| with 
a mnnd Met-I |miw| whirh drufw into unruf the liultn 



to rlirhl are tiiibjert*^l to refieute*) (lltinfrs and |>mHiim 
as each of the iKHidfroiiti ndler* with it* ptvniinr ivirt- 
iuK nnd irrindini; action tmvriK or n>llit over tlkramt 
the rale of twiMily or mure linM*)> (ter lutniite 

Karh Miivei^it-r |iair of moldi) in piawhif; out at tlir 
Irfl, evrnly tilled with miIhI briiptetlt^^ Mto|if dtmiH' 
un4h*r tike pbinerrtti^f thr r^prek*, where tike tin l^hiiu; 
preftfturvf in a|Hilir<l. Tbp artiun of the |iluniren> i-nr- 
ruralely tiuMrii with thedifk vtthat the lattrr Iti ftpf 
to movr with the forwanl triisr**! uf the fet-d ariu. Tbt 
f4MH| mnv b« rontiniiouH «^ liiteriuilteut. The bkKk> 
pr«Mluced are unifnrut hi eifje ainl iu deuaity. 

MOUNTAIN WATKU (tUTRSES AS 
INPrSTKIAL AII>S. 

(JoSibUL Uocui4(bau, u( Cbetuuitz. coiuuicntint; uptm 




dinnietrr and 2*4 inelie*! hi thieknewi. and ha« two ctr- 
elen near ilx outer etl;re. cneh eoiilaininir (wirnty-fonr 
n»oliU. Kueh n>lli*r weii;h'< 5.<><) (H^nndti.. i« tb ineh*-H in 
diant'-trr. and lin» a ehillnl inm rini; wtib a I'J iin'li 
fare. The i% liiif*.! with refni>%nble ehille^l iniHi 

plut**^, foriiHiit; till' tnu'k fnr th** niUiT*. VmtIi roller in 
drivvu by a erauk-abapcd uteel •tiall whi«U |M9rmlt« 



THK WIIITR MINRRAI* PRKS8-H&CT1«>N. 

an4| pnlU the dink arofind 15 di'icre«« when ftcted ui»ou 
by the cmnk-irear, 

'Tlt« n-pre** Ih flnnlv »»'C«r>^l ti* the ptin fram«« <»r 
haw. The iij^per am! lower ]»tv^ fniriH-i are hrld crn- 
trnlly to the ^pindle. and betwet-^n tlieiu the *i»nk 
|MtttM*<<. When tlM* <lij>k ih at m(, tlie plunt^t^ni or illtn 
ara loruvtl iuto tbo UMidi by a lugglt: t«v«r Juealvd 



(>ernkaiiy> d«*ilr*» to utlllte »v#ry ine«ti« of hidiw<rt«l 
4tevel<i|Miierit. quftte* the foUowliifr froiu a leeton? ileli*^ 
ered nl a eori|cf»^* uf pbyMlci-t- nt IKl-isieMtirf - 

"In rw«*nl ^lllle^, two fncton linvr attrarled spectW 
att«*iiti4Hi to im>milniii stream* and tliefr prai'lK-*' 
value. Now that all nnvitfublc rlvrm in (Jenmuir b»»o 
becti regubited, Ibeir bigii watan, odcb trauglU vitD 
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Jt'plombW) cutiac<|ueiiem to tlit* inlmbilAiiU of low 
IudiIm. |ir%rtM!iill]r euiiliunl, lli« quifalUMi liun AflMHii 
how far iIm> C4>iirM<« of htrraiuii in lU'iutjlaliMHiH 
iii«tricC9 louy Im< utitiiL«<(l for iiidiistriul puriHj*r». Tli«<rf 
has ti>^ii a itiurkvd itirri'ikMi in tlu? value uf water |M>w«r 
•tiitN! it ttAH itevti \tr\tv-M\ thitt i( cmt b«i lua^le avnilnble 
hv elretrical (nMM>tiit^i4»it f(»r workji at Loiif; diiitauceti. 
'I^h** idectriuul f»|Hwitl*m of Frankfort in ISUl stljuwrd 
7A |H.T i>rii(. uf the |Miifi*»r found at a nvcr could 
W i*ftrri4»i] a dintAiice uf 177 kiUkiiietfrM <1I0 aulr«>. At 
IhAl tliiH'. th«t t'ost of Mm* eJkitvTliueiit wiu. too hi^b U> 
uiukf It iirartii^blc. Siiiee tlivii. many iiit>ChiMl«ol trnnf- 
frrriiitc til** |H»wi>r W ta M inikti lmvc> bet-ii iiiaitt* prolU- 
able. Inabinui-h nAihodaiiper t^luetotbe luovtiiiiPiitu 
(if larue vuhiiiM'H of wiit<*r in litt* mtmtiluiiift uiiut Ilr».r 
kie done away wuli. thi* eiiiployioenl uf pucIi lui'tliotU 
hiu bcipu re«tTH't<H| blllM'rrn to plants whert- the l«»w«'^t 
water Jevel of tbi* rtivn* w** xufflcieiil. There will In* 
raftt prutfRM hi ntih'lng wator |HJW4>raji noon lui tbii^ 
diflkulty is orerwiiuf— I. . thf watitr* of the luuiui- 
taiiiM will btf ntili£<etl tipiHlly ilurinn th<i whole year. 

"The dati;Oirni hitherto tMHt-iutrHltli* from waters In 
the hdU ran It* dcietitiflivnlly oMUndlnd. t)nfl lui* only 
tofNMutnirc nrwf^rvnint taric ati'l ^eciirt* etimiifb Ut c%m 
tain Ha*ily niuru ttuin the uirvf^C prxdiahle Hinouiit aiul 
toi;ive It olT in the dry seAnontt in the reipllred ipitinti- 
lie?<. How far tiuch rnM-rvoir^ eiidaui;er the intialji- 
tant« of the viilley* !« ii (pieittinn much wore lni)>ortun( 
thiiu all 1b<M4>r«>iiV>^rn«H) with industrial or a^n^eultural 
ilrvelt>piueijt. 1 Mily alter the nHMt aan*fnt Heientifie in- 
rnttiiratiou hv llie I'lKilkiry > lie»t mi4[ineiT» should the 
hMinv be buifl or iIh* vnllfyfi diLiuinml. The appnllinc; 
nrridenta like tbt* .lolitiHiown iliNii>1er itnd lb«i luurw 
rer«>uc on« in France have pr«-JtitlM!i>d thi* iKihlic mind, 
jhiiu* do iKil, however, bnr-t utuMi pr<»|M'rrv fcmllt ; acul 
tahinid diuuN properly it n^i Imrler, nor Intlf am hanl, mit 
tit hwlnif bhdt^ nuro^tt brrKvl himiiH of rlvent and 
imaranti'*) tbuiu u},'aiii.^t »toriuM. Water vohi(n*«* may 
be e»thn*t<'d to a luaxiutuiu ; windH iiud Hl(»rmH. with 
fn-e pUy of the element •* in wide areas of i«|i>ac>e, n*»ver. 

"The' Mtlvantat^r* of >torini; up the water may tit* 
tninniurtzeil iw fulUiwit: t^reutiuu of a unifonu water 
pfiwer for the fftctoni'it in tkui valley, and induceinenla 
to im-rfiixe Iiidu*>tri4*» : dintnbution of |>ower by 

etecl rieal tr»nN■lllfK^lon : a niiib(»r water level in the 
ttr^iUiM. even In the warm HiiiMiUf^r nM>nthN, and a de- 
rrf-AM'uf tlieir tiiip«irititt*> ; decrtr-Ji»e in the liAbilitjrof 
thi' rivem u> freeite by (he drAwiti^ *4t of cxMU|>«nttive- 
li" warm wrtter. a-» the layep* of water In a r#^rvolr are 
rur<-ly leM t ban C. : iiupri>v«<Mieiit of tbt) water wipply 
fitr v'niiiM And irri^atiuii of iMrreti land*; i|«^mji»« iii 
rtM' liabilll y of tbHHltf and the ilAiuaiseN done by th«>ia ; 
ilM-reA'M of th» de»ire on the (uiri of the inhabltiinta to 
oOleet In lA-rfTi* town:*; braittifjrini; ttie laiidK-AiieM, d^- 
iel)«pln^ lWbi*fi4fti, water and it<e »|M>rt«, etc., and ita- 
(iniTeiuMkt ot inrjLiku uf trttiU)|K>rtatiuii." 

n)MMl.\KI> KVt^INK AND IIIiOWEIL 

TilK bloMer and 4'iiictn4> wblrh we jlhiKtritt<i herewith 
\w iMwn B|Mwlally de*>lK'ned to tlt4« tordfr of th«i Kant 
biibaii Railway dlrrctorn for iheir 4<atenftiv(i j>hn|tM in 
India. The engine u of the duplex iy|»e, with two 
■NMiKvi^tiut; rtMlv, e.)L*1i ilrivintr Its ownrrank tli*k. the 
iMofiHlN Im*iiik coupletl to oiie crviKkheail in c»Mniuon. 
Tl>e4(d«* ralve in worki-*! diapmnlly from one blowi^r 
tlkaft. a KyAteiu tArK<-ly udopietl liy ilw makers, MwMrR. 
Allditjcx OnitmN, rneumiitie Kntrlneerihtr ('oiiMiAny, 
|jiuil«^t. «^ Itinuinf^hatii. The eniriiie Iiua a i>yliiid*'r 
lt« niches In dlaiuHer. >iithi*(roke of It) ini'lwft, and l» 
ilevunietl to work At revohilioim per luiuuti*. wllb A 
btiiU-r pre^^im* of lli. |H>r Miuare inch. When wurk- 
mgmtA^r full lotulit in ejLiuLk>Je of ilevelo|iinK lOU burw 



A NEW HATTKRY. 

A miw yeari* a^o, ide»*tric; twtteries werw th# obj«?t nf 
niiiuerous Htie^'Ul xtinbeH. but fi»r mhu** time ]uut tbeMi 
■eem to have come to a rouiplei«( iilafid*>till \>r. Foti- 
lAiite Alfnvc. who haN lieretolore itcciipieil htni»e|f with 
various other elerlrlo ipientUmA. ban r^-eiitly mA4ie a 
few fi«w and inlerentiiii; iib>^rvAt»on« ntMKi Hm* oiieiiii- 
drr ctMuidrratHni. an<l ba^ alM» beeii tetl to cuiutrurt a 
new battery, which we pru|Ht(H< t«f i|e-cnb«*. 

In the first place, he lin» bniuxht into continence 
thi> [)Ta|>rrty iMf^M-!>Aed by wire riotb (principally ui 
the form of cyliudem of a certain bulkl uf bviu|f mer- 



lUedriflity, wliich placvtl two different nludel^ uf lb<i 
battery U|m>ii trial. The finit of tbef*e. wbicli wa» lika 
like one thai we have juMt de-cribed, ifave an anint<*r 
nipted diM'harKt^ for li (MMiMHTulive hour>upun a retti»t- 
Alice of one tenth of an idiui. Tlte electromotive force 
WAN l>'4<% vult, the initial difference of |K>tcntial 
V(dt. and the mean inleu»ity I II anijM*re». At the be- 
irinnuiiT nf the experiment, the int4tiiiiity wan It 'S 
Ani|»^r«^. and at th«iend I'Tl. Tbt interiiAJ n*f)l>laiire 
WAfi O 'i ohm. The caiuiclty of thl* liattery «a* l^J r*? 
atn|ierei*-b4Hir ami the CK»ii*uui|kt»on of «lno 19 Knkiii<> 
t>fr Ain|ier^|iour. With th^* liquid, tt> weight wa* 
13 (touiMia. A *«*eoiHl tuodvl of tl>e bAtl«<ry. wbkh 




PR FoNTAlNR-ATtilKR'l* NBW BLKCTRK^ HATTKRY. 



ie«>ll« d<*polArlserfi of liAttfTiefi In No. 1 of the acconi- 
|MfeiiyintC IliCtire in riven a (literal view nf a battery into 
the r«tiiMructt4Mi of which thin material en tern, and hi 
No. S areHhtrwii the deiailxof tlie piece* thai form ft. 
The external vew»el. tC, \n *>t ptivanizi*tl iron. All 
anwnd are siiKpemlctl. (hron;;h hoi>kii, »iiiall cyhmlcrK, 
f/. foruii*d of a rail of wire cloth, and diHtiffimttil by thi» 
name of '* fuM'CM." All thntecylindernAre kept In nUieit 
by a rinir. A*. placi*i| at the top and In the Interior nf 
the Ve»»i*l. 

Inthe center of the buttery i» t^xed tliM xIih-, whirb in 
held by two umall Imm arranirv^l at rlifht anirlt>*4. 
Fiiuilly. in the Interior of the xliin. a fiirt^e. .1. '•huilar 
to tlu)'prec«>dini;, but UKire liulky, in imninled ilfxm a 
m'litrnl rod rhac niti^ln th»* Intert^vrnf a Hniall Ve-Mel. f\ 
pmrkled with an cvt«*n)al llanK)*. From S'o. 1 of the 
nieiir^. It will iHkftcen that thin hiiuiII vewel lit placnl 
tieneath tlH> ceiitral fn»e>e. The zino is »n»peiidcd 
aliove the (Iaiiith of which we hare niioken. Thin 
ArrahK**nicitl (tenuitH uf ootleclin^ all tne dcbriK of 
zinc that may deta^'h themr<elve«i%t atiy ctvm moment. 

It wfll lie *wn. too, that all anjand the ve?(»rl,f.', th*T* 
In anolber HiitT- 

After ootmeciini; the rertlcAl rod of th» c«ntnil fatv^ 
with the fu»r<e» placed at the p#riph»-ry. tinij ftlllOK the 
ve>Mtel with a iMihitinn of mmIa of 911 Itaiiiir^, tli«> UAIt«ry 
id ready fttr o|»ernlion. 

If we cloM* the circuit nf tlH> battery nt»on t|ujt« a 
fevbte external re»lKtAJi4M<. we AhAll ik^iii the JWiuid 
bubble and the (cam tlUeniraA.-e ilhclf In abundaiMM*. The 
inteniiity of the current retiiainn otMistant. With a 
lattery S .'i |nch«« in dlaiiietrr auil H> in height. Dr. 
FiMitAine Atici4'r hiu idilained an inteti»ity of 3 5 
ampere* for twelve coni*ecutive liourx wiilMMit any 




was Hhuilar. hut fonue«l of wire eUvth covered with 
j^riinnlnted mantrnnciM*. funii!«hed 7(1 hour* uf w<»rk. 
The electromotive force wa» I .V4 vnltn. And the inltlAl 
difTerenec uf potential flD volt. The inteiihlly, which w«j» 

0 ain|w*re9( at the hef-inninc wn« but Ti durli'iif th^* t)»r«>e 
f<»]h>wiikic huum, and dimin»bi>d protcre*»ively iindl It 
reachisl 1 Ofi juti|>cre« only at the (•ml of the i*X|i*>rliijetit. 
The intfrnal re»i*-tanc«i wak OtH tditii. and the ca|Micity 
VJl Kt Ani|M<r<HK hoiir. Th« wi>*rorihe zJna ^ler AUipttm- 
bour va«. u^livfore. 1!) icralniL 

In fli.oiU'r niotlel t»f the Italtery. exctunively com- 
prwed of Wire cloth. Ur Foiifaine-.\l;.-ier huWlilatrv for 

1 hi* iwrlphi^ric fu>e<« a drum formnl simply of a baud 
of wire wound bpirally. In piimuiiii: hiii reycATcJieii. 
the inventor had an (»|>pnrtuiiity of makini; a few oh 
fiervatioOH which It ih of inlerv^t lo mention. In the 
Hrnl pltuv. he rviUArked thai between two nia«M*ii of 
wire cluth of the Mtiiie luetal, uf une(|ual fturfarcn. ini- 
luerve^l in the itame excitini; liijuni, there is entablliikiM] 
A feeble difTereiiee of {Kitential that VAriiii< friMU i<lm|*l«* 
fri d<wblr, acoordini; an thct zin« is or In nttt in tlw* 
element. 

Finally, wlr» rioth iiubniltt4H] to a charfrlnir cunmit 
priracrrim tlw) charft**, Aiid i* cjt|iAble of ptayliiie the |iArt 
of AH arcumulator. I>r. FontaHie- Atirter i» now iHirriu 
in^ hlx utiidlM hi thU direction. Accordini: to the flr^t 
rehiiltii oMalneil, It i« oertam that Ihiw new battery 
offers lereat lulvanTtMrcfi. it lit er<|irrially diiiliiii;"i><heil 
by lh« ooiiittaiicy of thf current, which it lumi»lM*«< for 
a very UmK time, after a few varlatioimat the lie^finninR 
of llh ofieration. The ubjeeliun may be made lo it 
that it liAji a feeble elcclmmotivc forrr ; but the in- 
ventor.promifies u* an improvement in this reitfiei^it. 

For Mw above particulars and the illustrAtitMi wa 
arc indebted tu Iji Natiim. 



Ii^w^T. The blower Itarlf, when IjciuK driTcii at tho 
jiitiiv^ will deliver the enoriiMms output of I,3(I0,- 
"•"f iilii«-feel of ulr rk-r lH>iir. its total h*nf:th over all is 
!• ii*ft I iiie»n,*, ft„d ||«.iKht 12 fm-t I« iiichcsi. thft h)ow«r 
*« '»et .1 inckut* III lentil. Th*i whole mac'hinri 
tt'tu|ile4e weiiclt» orer iO toiiH Tho inakerw hAV« 
KniHrucCed two of thM" htower^i, W«> are indebted to 
**mU»x KukI nr«trli»ft for the e«iKrAviii|r aimI aniele. 



variation. The consinnptlnn of zinc HnrlnK the exnrri- 
inenrs did tiM exeetHi 'it> uraiiiK (it'r aui|M>re hour. Niicli 
rcHults Neeiii to [irove that the wire cloth efTciMlv4)ly 
plays the |Mrt of a de]ri>larlrA<r. It t^ers an ejisy luw- 
finj;:*! tn tin* hydrov«>n !>■ nituuimt hh It formn, aiul 
the latter 4**cA*|M**. lo tlie exterior In bubblintr 

All the ob***rva(l«iiis luiule bv Dr. F<MitAine-A(ieler 
lwv« bceu cvtiUruied by lb« l3vfi(TAl Liilxjratury of 



It-umlumd rnm !4i-m.S«VHT. No IStS, |hc tWni 

THE roMUEUCIAI. nEVEI.tH»ME.\T OF 
l^KRMANY.' 
ByC. R«>xKM(^\t». F.S.a 

l.v view of all thitie liiiiM^tahf r»«nltA. one eanuol 
helpdeplorinK the tendei»cy in the (jerman Farltauieut, 
Aiiil alM> amoiiK »«-veral industrial flriuH. toward pro- 
t«H!tiuniHUi, which leads them to form nyiHlicAtm. even 
in arlH'lesuf flml nece^ity — for instance, in coals, for 
which A iHiwerful syndicate h/u been formed in West- 
phalia, with A view to oiMitrcd the market atui rais* 
prKTitt at evcrj' onnurtuntty, or wlieiievcr foreign com- 
petition IS not felt, lint ihe»e reprchetisihle nuineu- 
vers have met with the retribution they justly i]eiierve«|. 
The mAaiufitcturers of Tweiith**, the ljincAf>hire of 
Holland, reveiitiiitf tike often arbitrary iner»-H>e id i>ni*e 
of WeMtph.-«lUin coal. hav«< decld*^! once f<Mrall to mI take 
off the yoke of the alKive kSiulii'ate by acipiiriim v*m\ 
mines in I*re?<(t»n, anil furmiiifir, at >ewca»<tleon-Tyue, 
the Preston <'.oal (!oni|»any, Limited, with a capital of 
lltliiVU^lHM. This company will work the mines aint di»> 
|KiM> of the ciiaI princi|i«lly in Holland. The lu»a uf 
such All im|M>r!Ant aiid ri'Kular customer an Twenthe 
is iintiirallv verv detrliiieiitAl to the inlerr»t> ttl IIm 
aymhcAt*'. i>ut tiM> Mmrp r«hnkw thus inlhcted by the 
frteiiiloof free trade on the knitfhts of pmtecttmilsni 
Is well deserved, and Im^ lutd the result of UMiefUUiK 
KnieUnd. and of dniwiitu •'till clo-er the alreaity excel- 
lent cyMunicrcial rrlntioim li^tweeii the twowde chaiu- 
pioii!t of fnw tru4le in Kurxii*e, Knk'laiHl and Holland. 

Hut whatever may t>e «aid auain^t the rornialioii of 
vvndicatesin articles id first ncce^Mly. the deve|o)»naent 
of tJenuan tnule is undenmhh!, and the result libtained 
is not only a brilliant proof of the activity of the tier* 

• A iwpsr tmtt bsfuni tbr Hurlclf uf AiK ImuJoi. Hmrrk £1, MHl 



Google 



gdEMTlFlC AlIfeltiCAN SUPPLEUENt, Na im. 



Jmn 17, \m. 



UMin nntiun. but it aiM»«lio»« how UerniAny hmM been 
W4fil uilvi»if>^l 111 rvMouiicJliiff thv ulim prntectkmUin of 
Uit<UMtri.-k iJiirliiic thv la»t.(4*w yenraof hf» t^kVoraiDMit, 
iiuii fiillowini; a luun* uiutlerate cutuiuvroial |M>]K!y. A 
(SMiiitry nuclijui Uenuatiy. wbtJiH* auuual «ipor(« i>ie««»4l 
ll!!H>,W)i>.(K>0, cjitkii-it Ih' fXtiu^ lo rrequeiit wiMllOciA- 
t luuit lit tikrri^ii Ian tT«- 1 1 tuuHl htkra iilikbilkty, at leant, 
for lioni-f vt'ikr> in (hr cusUjiu dutira, auiI bn Bure tlial 
I lit' ilirT«'rt'iit iikiirkrtK du iiul t-*M!ap«-' tluMu. Tberrlorv, 
U^ rni-iiny iK'reil in it* own iiitcrr*-! by miiohadiiijt thir 
\lilT*'r*!ril Irt.'atit'-. nf riPttmtfTCc inriktlnEieil li^frtrw. Hut, 
tv in the tiui-' 
liLitii!»t-H, fnr fi 
lll' kliTiit'' r. I I 
il.'V<-l...).iu-'n: 
tht* n-.'i t I: . . 
public Mi-iju.- 



on «h* ".ibj-iT i.f th.- 
iitHivw ?.i;rtitMi 111 )^\fZ 



<tii 1 k-i >w|r<lpiifi' bun nnii'b n nl<^r^^ 
Ml. r. 1.1. (. Ik-v bit-i csmtribulfvl to tb'^ 
f 'r- rii].iii iiiiii' ri'. tiro f«-UiUiiuiillv i.n 
t-, .it .■ >-.r t .rt lit lily, t<t influfiiiM- 

, ;f'«ut'i prijif^-tii'iiuiu. Ami Onf iu 
i'i>'i<ui which iuiiJ«t b«> lakr-u b.^f. 



If. 



■ill 



>ill<t b^ .-|iHcii..il. In 



r4<ii*>ii'nl iif tb-- trciilii > j^f c-iiu 
It i>4 tn Ixi foi'MM'Hn ttiiit l!;u'jtl 
I- Will i:f.M n-.- r > Iiirlv -liM-iiv- 

il ii'i r|,.. J Mf 

I Iui,\ K prevail, an I <-nii 
iii I'l'lu-y BO btrtiflk'ial t- ► "»'-r 

.f.iu ijf th*' A|fr.'ir-iin i-iirti'. 
► ri hT'.-iTii )u: •111, li 'l I'tily lii'\;m'*- 
■i iM', ttii- A^r.ii.aii.-. '.ilit.nmIi-'I, 
■1 f 11 mil 11 1 ti r ji III .1 ■! i.k- ri iri:iinTi-«' 

i.'t *-tTi Hn^I.«i;i1 .,i|,t iTiTlimilV. 



Imviii;; bcfii di'lioiirirt*«t by Kiitflikli*! "ii I''-'', 
ilk ■nipl'ort of ihr» coiuiuiTL'itil (Ktiiry iimuK^urritfl in 
April,, 1**'J7. V<y < 'liiiiitlii. Am you arif awatr(^ :ti** "'.itm 
fliJth I^ArliAiiiciit [^«'^<«^^ n biU pr<>vjUiii(j for tli- f-i.I w 
int: rt-^bictwuit. <n» iui|>ort tbitMMi : Kaiiu th« |>aN«'itih' -if 
X 111' bill niitil 1*411^^. a rc^bictioii of l^i^ jmt o-ut. 

itmt from July 1, IHim, u rv>tbi«tloii nf i"i fwr t^nt. nii 
;r.>o(l!<, wub b«T ffw i!trjilH>l ••\cMptlonn. lihiKirii'tl lm<* 
*'.Timtl,i ft'iiii .-tuy cMtii:'r\ wh<t-<r< tnriir iiibittr* iJkH pr<»' 
tIni'M 'if (_",*ii«'lii titi r«riii-. "it tin- « hoJi'. fm rj%V(irK>»li- 
l«* I iiri.Tl;* !i' rlu* c.-t*iu« of Hi** prHwHiit rcdiicerl tiirifT. 

]! fiiiliiwc't Ih.^t, 11* lirciit Itritniii aMiiiil^ ('Hi>ii4bau 
l^Khl-t fret', tbr rrtltK-iioti acrplitr^l iiuluriiattt-'ully lo itii- 
pnrlM itito I 'iitiA-bi fnnu i he mollirr ooiitilry. Hut the 
4*<Hiiiii«^iviiil trt'iil 1**71 <M>iicUided bv Ur«iil Krilain in 
with li(^lt^^lIL, and in lNft-'> wiib tVunnia and the Zollve 
rrin, «tipnlnS4T thnt ^oiIk iniporttHl front 1t4>l»;lutu uul 
(jcriitaiky into tho Urjciiih roloniitH Hball not txt mib- 
Jfcl to lijjK:h^r or oCh«r(lutl(iiitluii) (torMin Imrx^rt*^) into 
llki* Mill n>|iHil«« froiii Ureat Britain. Tn** H>i«^tlou 
artwe. llwrefor^ wb«>t)iH^ ovto^ to tli«w stlwilattoiM 
the rwliictioaA Iu 1ki« Catiadiua lAHff •liuuid not ai 
once Apply to iiupurr« froiu Beli^liiiu aiid <feriuaoy. 
witbnni any eorreiqusndinir rtnluetimi on [b»*ir fiarl of 
tliriiuttir* lit pn'M'iit itii[MiM*d on ttiip4)rt» froni CiLnado. 

In onlc-r rruiovi' uU iiiiKundrnttandin?, Knfflatid 
d«tlQtinci^l the M.i] trmticM im frcttu Julv SI, IKUS. 
But vbile^ hy thiK in<vi«iir4<, i>vrry obotiic^o wiui fih 
moVffi) which' ht-r»>toriirc pr»'virntp<il the KiVRliNh oolo- 
blM froiia freely ftUojitinif w|LAl* ver tlHcnl tr^Atnu^iiI 
tJl»y mlRbl dtoow to Apply to lini^^rt.* fnun ttt»* 
■llo(lH*r otMlDtry, tU» ooiiinif i-oIhI reliirton^ betu'e<:-n 
RikKlaiid and <i«frtitauy would liuvf I^H>mtf, (rutu July 
SI, 11406. ubooiilrollvd hy treaty. TUK in vi«w vS the 
iiuiiortaiil otMUtuetviali rvlaljo>ii« vxistinic lwcw««u the 
two ooootriea, wouki have been datriiumtal to both of 

TMarid* of the qa«stioa did not «Baape tbo govfrn* 
iMnM of tiM two oiMMitnAH, Mid tm thwv ««o ■Bi r ojly 
tliM to AfriTo At ft flnnd niidmlMHlinr on tbo MUMt 
of tt new trmty of «oniiD»rc«^ it wm i^ntatoil oo dnm 
II. thM, whll« enfitlntalnff iMj^ottatioMlii tefforof 
a now trMty of coiuii»eroe. G«riiHuiy wovM gmntap to 
July m. I8M, to finglMul. all tiw «dvMta«M wMoh wo 
lirMiiml by ita* OcfHMUi «ttplf» to Mit mbjMii and 
nrudnaU of lb* iiMiA liff M wl astliMi. vMa Ovrinany I* 
at pmnt^ Jn <li<M« BHiata. aad iuaM BriiMi |iom»> 
«iQfi« |witb ttaa ■wnnlloa of Cltiaila), anlilKiod to tlw 
lowfit piirtTiw taffw taiaa 

In a word, a proloosatlon of flw treaty of IMS i« 
i«tniiorarlly Mx^iirxd, nnd. until a flnal tnaiy Ib oon- 
olihhHl, It will w.'ii toiak^into aoooanttbe procoo- 
tinnM ir»(l«iH'v cf i\ nf^t nuuib«rof th« uieuiberiAf 
tl>^iii«nuan Partlaineiit. althouiHias t have aaJd b«ror« 
tli«-r» lit DO duubl tbnt, in view at iIh* cuuoiHatory and 
ut>eii Hpirit wliMti uridirHrs Che relatioiui uf Um guvern< 
lueuts of the two iiAtion5, n tinjA nudenttaiHliog will Iw 
arrivodaton tb« exi^riuir basi:*, and thbthoi^ wi; bo]>4i 
not for a Blkort pcriutl. 4 jvrmiiny haa arwy intcrmt U> 
roum to an uiMMmtandinf;, a« KiifflaiKllK OQ* of OflT- 
utJiiiy'ri b(t*t rllcatJi, buyinff much mora Ikon GoTMOy 
tliitri fterntiiny d(*m from Knttland. 

Ill iVfc'i. *Tcr':UHiiv pxinkrtfil to KiiiflAndnidv i"_*7jW0.- 
Of.l: In l-.'T.litHt.lMHI; in 1HU7. i:;'il,(HMt.iMH> ; und In 

I-HiH. ovt-r f.'^. Vti.ixji) ; while Krjirbiiid c.ttKirtfd to 
Uerriiiinv. l"JI>.rrfht.(MH) hi 1W1>5 IL' .' '.'im mmHj in i-x., 
f.'l.'K't'^W in it*^:. ami tJ3.-%tl,ij<_« i in >*:*-( ■ 

'r.ikihtf Ihi'M! fienrra ulune, it w^/iiUJ apjKnr :h.«: 
Kiiirl-'ti^d \* eonNtAittly a cbihtor lo (ternniny, biir. w<' 
t'MiiT bri.1 on A ()Ut-«tton very diffleult to inlvp -tii.' 
Iiiilfii.c*'' iif rniil-', .Nothinif u 'jmi illfnciilt iv* to hUi'riv 
1 1 • ' .il iiM -■ I'l. ritiuv In It rijfbt coiichit-lofi. th*' Octimt 
- f im • I-- A 1 1 - \[iort*ftrt* iM>I coiielU''lve. The bank 
<:ijiLiiu I'll-, itii. r'-t". Sri"iir!tfic»!' prt* iiiliim^. frr-ii^ht!!, 
iirbitrsiL''' .Tl f' i.'i-i^Ti ^l:^>l■■.-. ri..t]|H>U!<. and munv ■.Uht 
^lati'.Iii-' b'- Iiikrii iMH!ouiit, ThcM* art' un- 

certain ipiituiiiif?.. iitfl lUiikfl it iJIfHrnlt nrriv.- ;it 
uiiv iliiii;.' hk<- r»-lia^>Ie' niniltA. 

Thf niily luiFoiiieter wl)H!h, t'l^k r. llutll t-Xtt'nt. t'llll 
if ! I id" U!>. un ihiM *uhj.-rt lit, ftiK* V. ill ily, .s >, - 1 nr r.i'.e 
ni iin.l tr I* r^-ru-, iilv iv it liirk.i I 'li-il. i.i-t 

I'lii -tuinlinsr ihv ul.iovi. tiLriu— . tiij'l the fiuT i-iat ttn- 
nit' I.f di-^-ijiinl of Hit-' ltn|>erial Kauk • i iJcnu-iuy Jiud 
rliiif of llieof)rn luiirket bAVit Iweii. in l^V" n.-.trly mn- 
^tlUlIly altt>V4? til*' ortlriul .■»THi iiiark^-t livr.- in L ondon, 
til.* r.wtc •►f *'X<-ri;»iii-.. rMi Ifondtju in Hcriin iiwi iii-ltbifr 
in I**!)*, nor iti iw.'ii, L'oiit* <loi«n. tmt* "litiirle day, to the 
(«nnt nt niil.'li IT would liavc btH'ii |»osaibIt' in w-ti«b 
«itlt [►milt. L'-^jit fnjin Ki-irliind to (b'nnnny. Hn the 
r'>iiiTHr>\ iUr r.»U* of rxcbatiir<* on Ijotidnn in It^'rlin 
(i;i* •'•verul tinie** even rtMU-lird a ]><>iiit at which (fold 
(*Ji-irt^ Irom lii'riiumy ttj Kniflrtiid wonlt] h.iVn l>ct'n 
l>i«.*ii>l,'. hi Jum.iry fiip lowest fpuilatt-m (f'"* 

iijiiit .liiv.; i.r tlji' rutv ol ^-irhMttft' on Lijiiilun rt; Her- 
llu WA«. :!u ; In F«br»ary. ao 4:»; la Uareh. 30 «5 ; Ja 
AiwIL m-4l$i lo Ito, tftm Skuit^ Iba lattar two 
iMntlM tlw nto or«nlMii9»«wo fOBti^J lb* poM 



r r Ele- . i,M>ri of ;;oKi frooi BivUik to LMidoB, fbo U||b- 
(•5t qu4dat ion iwiug ^ 98 and BD'H^f i JoM tba qwh 
taiioo wna aaaiu 90-t7S: la Jnly« UlTt lo AuaOlC, 
ID MS : In 8*nUinber. SD-SO ; Jo IMObtf, Ml? ; io Xo- 
vouilirr and [>foiiinb«r, 90-40. At no tlmab tiMMlbMv 
did tlw raNt of i*xi>kiAn)C« uerniit of the etnoiit^ Willi 
prtdtt. of t;old ut IVrlit), Aittioiigh Karom] tJOMM flaiv 
luaiiy iHitd Uru-t* aiuniint» of foroifrn necuritW*, nntai> 
biy Italian sUicks. luootly purrhii**^ by FnuMW on 
tlu* Hti^nin); of the (rvaty of ouiiiiuen'^ with Italy. *<ali>« 
which wrnt M'lllevl pniiripatly in the Inlernaliuual 
TnbitA par i>.\ccllence, luil.t and ch<M|a«!a on Luuduji. 

Tht* coiithiUAiu-f of a nttc of cxelwutK** advvrM to 
irernniny inj*y bt> {tartly dm* to rbp tiwt that thn 
1 li^fch-A'lat'hrlKt Ibink. rt-prttM-nihiK th«> Ituulioif 
ii*'TMniii tHinkx, Iitok Mji oMfdmlf of llir' per rent. 
I'aineM* Iiwn of t lU iNiO.O'm jhr ntb^r li;»ir bein*; tnUr-n 
up by the Hon;; K"iJt.- ...i.i Sli.i:u-li;ii H;ii,kih- i '-jrih 
ntiioiO, and jmrli) t'lLiru'-r iuip-.r!- 
itu-^t tbr waiitjt (?I tlii' t V'-r lucrt-iLM:! 
lH>n. and of raw iin,r.Tiuis to cij-i- v 
v«»|opin«nt of iudLi>:ry 

Ak Wc hwv*- -evil it !^ I V. , ■; h" tor.,! I 

iiiti.i-'i li'l" iiMj-i-tn;,' I'lT'i'''-"? \.-.'T;i 

l«< I HI. irk-' I. f \C'''t*'.lli k' 1 ■, vi - : r ; ■ ■ 



I.f f(..; l --luir-. 
<«r'rii.i:m pii|r,il,i 

la II-.' ^T.M' -.ie 



: luArk-Hi hv L 7J. 1 i: 

This* (jriuit ei;l■.-^^ of iiiii' rl-^ 
■^ivc rwi' to ;.i.y irpri-x i r ui.. 
it.ilborm and intlboiiK nt pi<ii:i.:>. 

f.\r r.'e :t:ht». lllti>IV*t*, *'i .1 11 l;i is. !■ 

'.trii -tiTi of hhli'Aror fiir.'ik'i' -An 
r^^ -nilk*- Mj) tb*- .idT^T^rh *■ \n■U^,■ 
I-.irf -, .■iiiii r-» p.,\ '..r i f<.i>l -■ 
[)• ij.'iiUil mn. iinil -r f h.- r;i>i tri;\'- 
iinln^frv- I t>T:iuui> iil-o ri''---i' 
'Ir.ppiiii.'. biinkinu;. and iiiilu-tr 
iinrr.iucfs frcni ,il>ri.'.'i'l ■.n 'Ak' l.-: 
Motii*, (tUcrif*tli. v'V. Tl 

ern who friipii'nt h^ r w 



• T .-ip. 
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,rl- f ir I'-Uh ul- 

,.r-|.l)i>l.- 

*• :i:;irk->l. 
rt- fli-mU! un* 
Ui'-r lift iiu- 

li l'^ l*-.n|.:)Hfi.l 
rl„- 

ti.-f 

- Uh.t .111- 

rr r..r h-r- 
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III I i-f I 'I i[ - 
rtN iiH"i! ii. 
- « iMi |,.-r .-\I.-ii-ivr 
.1 iiii-ine-v*. liir^''.' r.*- 
• Icri-i 'if tri-i;^;il^. I'oinruU 
ilic> vpcut by Use forcttfli 
fUC plac)'* or *t'ldv lit I: 



nniver*ilit^ i* mi imporfant item lU»jd»-:*, (he 

inlereHr ;tn.l ttivub'iMSs ito rlie many inilllons of rorvi):n 
M'ctiritl^« itvUl In iferiimny niiiht aImi >m* takfn Into 
lii'ci lunt- 

Tb»-re t« i>oI. therefore, the ^lii:bi»*-t reafoti for iilanu. 
Tbr Hitua'ion of EiiL'kiikd and (imuauy i'<. on IhiK 
[Kiiut. idt-ncji.-al an>l perftrotly tuifc. tm cvinditiun, of 
coi)nM>, thai they continue to incrcA-Hc tlicir nntion>il 
labor, an. I nr';,'|t><-t notliln^ to incrrn^i^ th^-ir et|Kirr)i. 
To iIav t'hiim uumt (*ni«'rirf frvMn itx K(i>tern li-tb«r^-y. 
and wlUhavutu aiiAw^r tht* call ut Katt'%»<(*. invitintt 
lixr to nfvn th» country u» pn^itntM and rlvillMilon. 
TotUy Africa U yielding ruore and mort* h»frltv^i«un;^ 
Ut «o«rf^tio and fnttirpr^lnfr ainntrii", Kn^btiid < 
Uermauy. TImm* two icreat '--iiiimerrHil niirinual 
in tlKKte ff«(;ii»nK. a vaM fivid for tlivir iu.':iviiy and I 
ffv, and en<iui;b to occnny their iudu>tryanil coOMWrqa 
for inaiiv vtMrit : and far fnmu ofunnAinc witll anvb 
ncbiT. the govcrniueutji of the two nmloaina'r* fowid, 
and, no lUnibt. will flod in tho fat«f% laaiiy opooitn- 
iiltfea to w<»rk toMwthar, in fMrlic* WMOMnt. in tbe 
inttf^rMt of th«lr «oniw«rc*. aud In tha mtorut or peacv. 
Jitxiice. nrii) ctvlltuitlon. iT^rnmnyiurrrM «iitlr«ty with 
the poliry of Kiii^lHod. wIk>. oHicenrnabiK h«r dforla 
to ni.tititatn li>'rnwn tra<le, clHiiu»< only (u nbaro in any 
advnuia;;>* obijitiivd bv any ut tier nalkMi. Ju«t a» any 
otb«T liAlhMi IN frn* tuvuare in any ndvanlat;eoblAiiked 
by ICii^bukd. Tlila puUey of Knicbind, iM|uilabt« and 
jtut aiMl uf a nnture to isivti ^rvat results, cnrnMpon^U 
ontlraly with neruuuiy''s own views. 

TboBarronn mvoniuicnt U, thvntffKw. irlWnff Itii «n- 
tirtwpiNirt to tlw policy follnwvd by fEnglaM la tbe 
w BnU^ wbMo tba bay f»t Kiao-Cban wia ooctt|itod 
flitor m iDonlir of too Ui*ruMui nlMdooartN lo Iba 
piovJooa of BboofeiMiikand a sqoadnui aeoK ondar Iba 
OMmnaod of PMiMe Hannr i ond, aa w» hava mm 
abava. bait of tba OUomo loan of CI^OOO^OOO was takon 
wllb Bn^lnnd. In a word. flMianny fana mn Ibo «1ii- 
d«u of maukiff, ta Iba hit«mt of bir cioiurarrco and 
Indoatry, a flrm fiMitioff in China and of uuilittaininc 
and mbUK^nn hsr (ofluvnoa in tboa* r««kHi«. <««riiian 
indniiiry rffqulrca th» Chlnow niarkvt* all th« more, 
now that tlio United 8tat«^ who formerlv w^re »ucli 
Rood cll«nt« of tienuanv,* not only iuanufa«lor« n»ore 
and wore tl>eiu&elv«« all they re(|Uire. but even com ■ 
|>et« relentl«Mly Mllh Uettuauy In all the m»rkcU <tf 
the far Kas(. Aecunliu;; to a reeciit re^Kirt of tbo 
French camnierelal minion snit to China in 1H!>.^ to 
study t\w AJiuiucrruil and InduMrial sttUAtion, Wcriniiii 
i^inrnerci* in Cliina btis df>relo|H>d during' tbe UhC f<tiir 
ytftftr^i 70 |M'r wnt. In IHU'i. 7H (iv-rinun rlrnt* 4'-liibJifbet| 
theiitAeWe^ in <"linm . in Iku* tU^tv wi?rw 1<I4, A* every- 
where etN»*. KO In I 'hliM^ Kn^rliKid laxx the [ioir«» »hiire of 
thf tnule, but (ierniaiiy fnllouN iiiniiefli^lely, o<>niitim' 
fVen before Japan. In 1'<.'7 Uerruaii exports* to China 
aiuouuie^l to t::.\.^i::.VHi vitk5Mi,0l» of narbi^ wblla 
Knirli»b ex[K»rt9 to r'hitia tn tbanuoayoar W«P04llhl4&v« 
ijiAi, and in t!*jw, l.V,iM4 iNf^ 

n--*iii.Ti, .'i> ii.-^s i-.Tii r.' .'nfU- -:'iitM in rlu- <";- rtM.'^-i 
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milway*. i\nd lunilnc ■ 
t' hds to build a mtlwAv ■>•' 
Jl' iiitiu*-Hi>. In effnu'-i't i- i-i 
r.iil'AiN -. II con'rii-l » a- .if-.i'i 
t ':i r I i (Tin II n ^'1 11 \t:r'.' .»iid a 
<iiTi-i.iu Mior. A>:iiiii* li'Mi- 
_;(.-lat •■Il.'x i't.ni|.;UiV ',vilh 
ivipit;i! i.Vi r ntty llilllnili 1 

111^ >ttrtU-|«'nl, t:it' lii'.-ii.iin I iiipin- 
I tb4*iii. 

litm Nhown t! ;ir (J-nii ii.v, mliiuh 
..tnt] IVai re_ li.i- -•■ut, ni l^V*, a 
^rl^||^ rji. in.lu-.rnal anil coiuui.. 

iiniiv, -.rv to t/ikealArri* vh.i i- in 

tile IratJco; lar I'.^is:. Thiinkn toihe t-iir»'i*pri>':tiu: 
Kpirit of b*'r children, tliAiik* t>i tlw> li'iuiclry of her 
elTort-i- lie-rnmny hivi alr«'ady itir%ilt< i;rt'ar proicreits in 
tilla dlre>otiou. and everythioe iudfroatt'ii tliat ahe will 
try In tb»lotaN«tol bcroonmoMfr aod Indaitry to ax< 
toid b«r oparatlooi to tbcM oonotrlM wbm thrvo l« 



pr„r:f- ! 
I^.'ip;U'- 

Kni:l:ii:< 
I 'liiiui. '■^> ' 
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• Ai'"--^-^iW '.- ' I •li!-tti 111 In fr.inl v.iti IW^to'*»Kv <..r.r.irT 

«if t»-jilj- f.if Un Int. r-T, li> III . l^JL! I*. It-Ill rv \'. , \>^»i 

XiriTk-in lnil» f r <ii I i. rinnr titniin r*-1 to JI»'..ni lit!, jn i 'Ml 1 i ^l"!! - 

iY<(.llil. Ir. I<r '■■ f 'll.m I'l .-)'^ f'l'-i'fl I '.-'ir-.- '.'.m' I-> tlir •jh' 

flr<.ir..---*ii.. ..r iIm »iii.-iir :m ■ ■, '"il in If w Itji-'H. ftimi i i. nuin^ tu l 
(liuiil li.' $:ia«lli»*». It. If*.' AaiiTttwi. ..■it»-rl> ^ ti' miiJiT r-w 
the ilikc W AauiUNai lu iWi AtMiKlaJ y w at I'm Vmj hmi tncnwml tn 

>aMiM«aiVMtMiriBlki*|MMMM 



yvt to tniidi to ta Ahm, whw* Aim b rix-m for arm 
MM>. DurlitR tiMlMt airqr jrnu* Ovdwuy luu Honi 
M dton to iMNM* btr pfMtaMloii. wblab ucMd* 
MW the MMMIM ilM oaii thntb lacfMH; aid, tinn. 
fon^ ah* U «bl|g«d (0 tut SM nmtiiH 

Bat iB pwlaM t hm aarlMl^ Id gim •auMae aal 
aaniar. iadiAilid aVantBafly Iht iatinala of liuMel 
tur apna wbo in tbn* dbunl lands work la ettuMl 
natiODal eWBiuMo*. n powi^ul nikvy la tirawuirr. m l 
tiarmanr iseiilwu nnthiHK in Ihnt Uim'iiutj. 'h'j.y^- 
cMljr tlw KiDiN'rur William lifu di'mti'd nil lii> i'i.t'r|.-v, 
lAlenI, utiil t'l lmiiIuu- ...-niiKjiv with a tlr<;itk' 

l»aTV. Tlj« ilriii;t;li? iit Ihiit dlm'tlott witli tliv Urriuii: 
PurllHiiM-nl iii'Vcr tluiiMti-a^;*^! him, mtr lunir^i 
fnnn 111*- il'-^s^n. an«l HhHtfVer ot.i?l«i'1f «Pi»ef if 
ov,-r\-"iiii* t>v Ml.' ►'M.-rprtH-' rlTorU ttf tli* luiiii 
Mfir>l(.— ilw coiaiuerciiil grrailrirvii of bm ncHintrf, «lw 
I i wliai aueut tianuanr 1m« alicadjr lewiw h d, 
.1. J » no raab wtaal «b laiaMMa fainra !■ ia ilaia fgr 

In I 

'I'hi^ i;i rlr-iirjv I'ljiiwh liv vjK'i .1. 1- t K I' : 
<il> IViviiil.tT 'ifl. tHiir. »l . i: I.,. liM.'li.i H in ■« 
ft^irlititr f'tr ('liilm jil llif ti-'ii'l h: tlit < i-ruiaij MiU:.ii 
mil. wIh'ii hi^ Mii^l : 

■ rntl<T IIh* [irntfTtiiijr i' li rj- r "f i-iir I ii -tiiaii 
'>f wiir. olip ('(■lilltierif. tin* li'Tlii-ili KU'niiiiiJ iir^l linr 
lii.-ilt vi'^i<-l>, taiil^t Ijcm- (■'it.iiii tlii-^i- r-;.:nt> vv 1 Tilt. 
t'.r.'U'ltt r .■orn'--.li'>t to iCA ii.i-l i '■■n- i - pri rn. ri r I. Ill 

no lt«>a iTt'iitlMli I'll- ll il si it r I.t iitrii.' rt.i" irj 
ohltTl tItilM. iMiH i<r till- Iin.:li1i.-t . iI'Tpr.^.-. rl rill,. 

UlirM t-MT -aw. Tilt' .it'Illl.kri w.l.' 1 1 r- u'Ui)- 

t.i fif 0'.lT lliHrIr< hilfll Jl^lUft £1-Vit In.'li t^'i.'U tM't-'Tr. 

itiii tht* I«-iiiriu' ilrs'uv'L iiijil liifv it-'ilily iJ.Tliii(\L bt^ 
ciui^i' ciu' (»f till' Iwri LMrrlif i'lti^ '-tf limlnl«*riani'f wjij; 
lA<-kiti;?-llM' i?np<-rii%l |ir'»t*H'li4m. Tlit* ^>rfl:iiilii- 
(iry I'onii !■ !■ 1 11 , iiic .t«Tijinii <*iU[MrL*, Iijib rn'utinJ 

Tll»' t.f«^<n ! ^'i liil.'lilll iff ilNo ]irL<K<Mlt. (rtrrtllAM c^itll- 

lui'fiM' fl-mrikh.-* iiiiii iIvvi'Ikiik, antl It cm tmly il.Avlup 
til prii>>|>t'rtry uitil >ur>'ty uiutii it f(>4'l> uiulxr (bo 
hiipiTiitl i^iwi-r IiiiJ'.tihI iMiw.-r lurjuiK tiaiul {•iwec; 
iiiM.1 imva] |H>Mfrnu<1 itii|— fl;*! imwpr jir.- Miiiilintiv tie 
|>«'ll'l**nl *>ll ciM'll utlier; IJic nlir- t'uliliot vJM Wjlly.iit 

till' KlIHT." 

I5r>jklc5, Lt iH>t iMjJy (irrtiii\ri\ viti-i iiiiTciiM^ l^.-f 
ilivvy, fvt*rywlii'r<* wf SM- I Ik* Miliic tliitic Toulifoiti- 
iniT.^i.kl iiatiuns a ^tmti^* ijiivy iit of viliv] iiiiti< irtaao', 
Ttir .t.Titi ii,v, thf ttn'r.-A>i' of licr navy will f<iiv\ »ljaBt 
VJ(Mx">,<>'iil il>».ii<M,i«>j iiiiirki'l I'lti'iiiling onir ii au» 

her of \ t'«j> 

TtiF 'fijtisinielloi) ot iIm<*« titif hm. of aoaiwi, «•» 
tributnl Iu the aitlvNjr of Oaraiaay^ indwtqr, alvaailr 
DO ban}'. Tliii to amply pimwd 07 tlw awveaMit i) 
tlw iroD Irada. 

Th* iaifMiMiauMHiBted, ta tana, to— 
laUMi laMH. iBlMik 

tajM wataHi m,iu mAf 

csiMNrtaauiaautad, la tooi^ to— 

liiHML HMR. lilMi. hm 

i,uia,i« aialDrt ijmjm Ulflim i.ii».iiH 

That i« ta wur that tb« npmu of MM maniti tttm 
ot tm by mm torn OTMMfly 77 Mr icat. JtaH 
bea*MifiiaMth«a*taiiNi iMWilafoMhl* tbailiaaliaa < 
of thalMBllldlllllfylil, trflllb it due to tbr active de- 

niaad tariBaaMiMRttkaaaatlrncikm of milwaj-i^ «iul 
aha 10 iha dwiiawM ar alaatriaHy. tb« d»v»iDpnM»t ni 
alileh ii iMiaatlaK iaa«a and mor* in tiwiiiany. 

tadacd. oaa «Ba mUlf maintain that In tlMlnnty 
Clannany hattha Iwad of all natiooi. AooorJla«li> 
the Bulletin da ronea dii Tk»*all, tba laaRtb aad tke 
nnmbar uf can ot alaatile rail aM tiantway Hdm ta 
Barane ««• a* (olh>«» : 

M*. ma !■(. im 

Oanaaay....* Mtm Umi» i.«Bl %m 

FVaaea «»■«• m-» 4M «H 

«b«at Brittf B aad 

iNkad in« into ns m 

Italy ^..iiew inio tm tm 

AaatriaHoaiaiy.. »m lOO-SO IM M 

Th<- < jfriiiiui baafea aaiumlir fountl ta tba d i wh a- 
nu'tit t'f I'ntiiiiieraft aad indiiittry n vnit fliMfortliair 

ni'livity. TiM.*ir iiBiutiiainouutt*il to — 

!iw. 1MB. i<«i iw. m 
l.tlU UM (,«■ «,•!• i,m 

of wincli — 

1.1 Ml': "O. '< WlirU-. 
l-rjV lt«J 1*7 IWM 

lii« .Nil :i i:. mix i,nr> wrrr In TniH<H» •tmfc*. 
i-i U I|il nt'ri' in tti-niijuk joiiaa 

T;J :;;t;i ir.; wen* in for.'ii^n lonne. 
•1) sell II"? ■i<3 1" wrro in liKliiMrml >lian^>. 

'1 11. .. .u.' Iiii; IliruriK. nml 11 »<>ii!J niKli sii 
r)i,»r :i 1 lin'vp imsiu'S w.'tv duecietvfuL U*tn it *tUbr 

u> II To i^iiM'tulHT tiit^ woTiieaf tba Btaat Wamb Haea* 
I . r. ivrfirr: " Suuitrir* Alt yaa platir 4t 

E liif'-r II (HI* i'lit-'«iT-" 
But. ii-i l;n' ■ ih-'i- l.iiii.l, i; iiiii..| ti,i< ii.- f. irt-vntleii llinl 

till' t'Xtl'ririi r 'l'\ f'.i '|':i_rn I Sklii.'li ct 1. 1; | jt .HI'J I- 

(iti-'try h.L-- l;ii*' 11 in ti.'riiuiuy liivt ttrvutiy bruellini 
th.> (iWlnari i.r..|i;r. Mi.iljr tiMtaDca ttaVO bMB ait4^ 

iiiiilfiMin III. ii-iiiiii.' .'iiv<e«tli«M*artiia«lianipNM 

mpl Ih t" II '■ Moritlni: <-I.^H»ie*l. 

Alt' ('!:., !bU.t. til" uril ktiovn (ii'Ttil.ih litiiff— "f 

S' iiMii'll' r. '!.s'l.-ir>r.l iiff'wt' the itlV^'^titIfll^ ti >■ " lui f"" 
ol tilt- lii'Urjc that, n-i.rktni; <ni ofbi-mi utitti'ti***. I"" 
fMiiiiil thnt the tfpniiiin iintinn ^.-kvt'i* »'vify >''i'f 
lw~.|l I'.IHKi anil 2.''i<»> liillli.ili. lit liialkK I'f uliirli l'>>' 
llllDhHis wiTt* invfvli-.| in >toi'k^, hilt .Ini'i' ffl-' 
L'('n<'riil iirtMiltll hjui f:Ti*'»:lv iiirrtMi*i'(l. a- rin ' il i',^ 
till- nlllcial «laci>ti» ^Lonlui: that ilurln-- r-h In-' ili"* 
v.*ar»i the incoin«i auil vjiliif <►[ proiwrt^ i '^^^ 
hM Infivftf^d nearly tliw mi'tianl" •>( hm-^- h I-v 
the fVerlin'ivKi'ini; rii-ri|i'. of tin' -.r i "ik" 
wtiieli III »i.r,' oi;iv Tin MiiIIi.iii«. m It*.". "^'"•'•J. 

fl"! niil^K.ii- . ill llim. l.i<?j niiliioiij; mill in l-t*.- I '™ 
tllill^.>|j^ of luiirkD. 

Til' *<' aiKl »th<tr •iJittflM-^ khiiw .-li'ar]> tlml II"' t*^'" 
rlin.Hin>,' powoT nf the (terniaii liatma Iki^ l.ir^'> ly "'^ 
1'rf.n.iMi. Ileeiilee, tlie «uiiveiwi<*» of ihtiuuj' i." j 
(orelRu KoverniaMit •loakt iiMlueMi tba gnattef .iyt."l 
tlw piiblla, not MtMad with tba inownia Mwa* 
almd, «D dMvt thit «oaa4 dtpwtMMt af At BVA 



Uigiiized by Google 



Jem 17. 1899L 



SdENllFIC AMERICAN SUPPLBMBNT, Na US4 



146M 



and lo ttkKv uf» iudti-trial fthariM^ thiukiUK (li:tt ;h.'ah"«< 
tbe griMtcr ri»k atlcudiug' Ihaie iiIuuim ihvns v>i|l^ (mi 
til* other band, ^cbauwi «C biff cUvidcudft umI bigbur 



OKAPHITB: ITS FORU&TIOV AVD IIANO* 
FAOTUUB.* 
KARLY HWffOBf 43(0 Mcoooxmosr. 

1% thf vrar itm. Kurt WIUi«4n 8cImm1o, n ywuQf; 
al»ith*H-urj- in thi^ ttiwn of Ki0plaff|8w»ilm, « rntunrk- 
aMt^ K4*()l(i<- a<- nti iin ••Ntiicator And then in ib« S7ib 
vr-nruf hU airf.'tiiMcuvrml tbat mpblt« hml An In* 
Jiviiliiiitii V <rjiT>> uitart from luolybdtfJiilU) nulpbldc^ 
with u-lu li if ha t Ih'^T) until thru coiifoand«a. « 
<K 'MVi^fxt t iitit u :u'(( it »ii>>^ in iit^'il with biirlc Anil, 
r.irt)..:! .!iMii.l.' wius pr .In.-I, wlktTiMH moly h<Ienum 
Miif.t. iif wli. I. '..\ iilir.-l i-tm in. fil H nbilf mrtli, itiui hv 
>\r>-w> !-•(.■ c.ti. |i,-i..n ih it I! [|iii)«t In* wiiiif kind *>f rnr- 

l'n'vi--tiK 1i. rlu- ^'.(-..iwrs fiv Srlu-r-If. i% (rr^piip nf 
.11 iiii'r.\.K iitt-'kitliii^ t;r.'i|)hili> iiii<l certain i^r>-* of Ir-znl, 
III I V Ihtt'itiiiu. nntiiEKiii) iiinl luiitu'ani n' tl>^i<l '■iiIpltHlo. 
Ill .lylktcuum ^iilr)hH)t\ iintiaiony MilphnlM. iiuiiiirniD'^e 
il-MiMi ■, w'lTt* hfIi4!Vi'>l tit lu- rtfiit (Uf Kjitii^i *.n»> 

Manr-iv .ir, .»! l-ji-I. int-m !mT>. nf :l|.. -utn-- fi\mHy. lliis 
liMTi n iVH . ! II.- t< I t licl r 1 1 It W;»n I rcHt';ii ^liUK'e, ailtl llu' 
liirl tLClI Ihi'V (irii lurt-.l lii.iTk- I'll I'lpiT. Tllip r<mfU' 
»i"n tjiif 'inill > T" I ^i' :t ii; •! ir it i . it -1 the v."iiiii- IlllIUi* 

(Fr -i-'iuii s t . k r.wli "I Ml'- :!:i':n^KT* i •! f lii- „T(>iip, il;mI iia 
i:^•^t^hiI^^ tuul imi hi'vn Tf\'yi-^nitA-ii l*y luiv [M«Militirlty 
diktinrttvoly it» rtwa, it rti i-ivt^l tht^ imiiifM inulylk lif itu, 
IttiiiiihiLtfii, |{m|>hito And Ulitrk Kvid, wtti^-h wt<rv n^'d In 
•111 iridiHrrtinlnikfx inAtinfr fi»- t>;»i'l» nf tin- neivral vuU- 
■1;mk*»— . Tht* n-titio iii<»Iyti<lH'ii}i rtjt* ilrijp|M-'ti ut mi 
curly diiff. prrtbAhly hitii)i'«ll«tely fMllowini; thL'divnv 
iry Ity Si-hwle, and thrr^* w* ktiriiAii n*a*«i<ii whv 
iiluniitAi^'n aiit) lk|A<*k It'iKl ••huiild mil havi; follnwisi itn 
iijid. (or tfTiiphilr in Ihi* nnlv iiiifof tin' mtii'* nnt niiit- 
|fa<lin>? ftini ^'nt^n^lv n|>[inkpriiir*>, luf-niiiii^ n» >t 4fH'n 

Uniplilt4> ni't «('fiii t(i havr ri'i-t'ivi d lifiy (taril- ii- 

lar attontl^Mk frinu rlti'iiitMii fn:im lii** time of tlw di»- 
aovery by Schveic* nuUi tb^ Ourititf ibe ktai 

qaartiT nf the H)cbl4*Mi»rli century, cli** dmai'Mid «ru • 
)iu>»j'*et of mucb intert-il. iu a flH'iuwiil neam^. nnd in 
iIh" liands of ilw Krvui'h i.'li«iui*t» It was ithown to pn^ 
dure fiirtHifi dinxidi* wbru ii;iiit<*d in air In I7M 
Binitb*o<> Taiinant Mh'twp'il that (H|[iaI vrj^ht* fit vUnr 
coaI AOd diamond yi'-Khi) t-minl n-piuhlN of rarhon 
dlitilde oo barninic. «iim) tlM-y Hvrt> rhi i>^rtt r aMiH^jnt vd 
iittfv'tberMmrbon. Iii Inuu M«ck«n<l«Mblt!d«r«pldi« 
inxhts <mrboii iminpt br iIiowIm ibat It aluo. in equal 
w <4;:iit. pfudOMd ibc MUe welant «f aarboa OiAiHlp.f 
Tbcw. in Ibe opanioic y«ar of tb« pmmit cvutury-t 
■midiila wa* provf^ tf» be aii cienirntnry iiafa»tan««, 
CbanoaU diaOHind and icrnubtti* mrm Ibra faooKoixnl 
M tbfva diitinet alloKffa|ilo ntnus oftliV«l«««at wfboo. 



ChmphlttNlaanofitorleMpaMMite^toQttlte fraely 
dlaMbiitodoffvrib^ciftlhbatMlr InAfevr idaoea b 
It foniMI tinder «MMlltloiM aC pudiyt qinntiiijr* < 
mlntnfr. iHlninic and inunportAthm to navki 
iMTniit of a |iro8Ubli» bMHiBM bete laadw 
thr six fwum IM to IHC T 



Slittl^tlcflfiarthr six 

Ml 



naikrt tlint 
uf it. 



M- *urUVf> nrcMiurlbm M Vi^BL WjiSO^ U^^IO. 
ttv^>rd nnil KiM utaoft t«Ma. Tlw iaan vnwMfa Mariy 
prtMtuctiou o1 S4IKI4 tnm— oT«r 1M toM «lf«ry my of 
ttieyear-H>f A nuit**ri»l known |« tlw ■Mjorltr ^ 
!»« Mack-lead cir pImuiIiajcu. useful only for wntliig on 
pMiier and poliHliioi; h|uv»^ 

Till' pn^lurtitin iluntiir thr year^ nifnlifiM-^I wm-i i'mi 
triliuti'«l tn hv Ati'lria. ' V) Ion. (Jeniiaiiy. Il.ii ^ . I'liii r.l 
St-itp*, (TjiimdiL, Japatk India, Iliimia, (Jrciii Drttjiii^, 
uimI S|K«ln. thi* proiM^rtKmittt' ipiiititit it** (iimii^tii^l Uy 
III.'-' r'.iinfrio» iH-int: in tbr ordf^r *:iv«-n J It will It'.' 

rvi_**l tliftt tirrut Ilrjtaiii tti. witil Imt oii. f\i-.|iTl<>it. 
tht'MiialU-t pnMiK'i T : indot-d, 4:, ton^i ruvt-r the latftl 
aujfMiiit r*'ptirt»^t, and fijix uuh iiiirn:-*! In IK^'t. Fur 
M?v«*n»I ct-nrnrlve "•n':%t llrtrain »a- mi*' of, or itit' 
L'inj>*««t pnMliicvr ; hi fact, in tin* carth-Hl duvn of ih-- ii,- 
tlu!ttr>'. it wai pml»al*ly tin* oidy 4«m*. Th»* «r(i|i:iiti- 
frvtni the B#irr<»wtlalH mini's in Cuniht-rlam! wnj« fumnii.t 
.iv thr S, ?*t fur iij^ikitiij [ir i- il-". In Mh' >j\r4-. urh u.i.t 
>. ■■. lilt- -r :i I h :•^■ll^u^lt■^ t:ii'v.' uj:!!-'" w*'[r mi pfi mJ ur* i \ t- 
.n,- 1.1 1. i. I I ,111 -iiui mil n '. i-:ii:t- ■ if L Ji ' H < V .ilr liiiii^'li t h.-y 
w.'r-'MiiU wiirki'ii .1 (i w W'T^' ii. Mu- w^ir ti>r f.nr of 
ii Ai>(riif t h.-ni, 

lirt'^vt ^Utrvrrli^t'" --n-t li. th'' -triirTurr ;*ii ! purity of 
( h** trraplutw lorn 1-1 ir- 1 f n .n th.. \ ino 1- luiiu's. 
HothiT Nnlur** wai -•-^•iiin iicU n. r .M-it- 1 1: w i l:i inakiu? 
('itrlMiti aptttstr in t hriH- run:!-, t-'hamwl. diamond nnd 
^fraphil''. ijiJl '.■\lt'iiil>*ii :ifr liil«>rit on Kritphite ; nnd. to 
llip fiirtli -r I". >nfiiniiMi of tin? nii-lalhtfictf't arul thf 
f'ht'iniiit, tittuKi tt li farMl;, of twf> nH'niht-r>*, (-ry*ri*H(it'^ 
and ainorphoiiH, ia.i r||.:ini-r Jillnri^.p: ■ fi-nrih nf tlu- 
a(lijtnjpu< fuhotiknr*', LTupti^r-'. T!h> pn.di, f uf iii-. 
Oeyloo tttiiwi iBcryi«talliikt*» uf irivat pMhiy. aitnlyxinfr 
in MBualnaUiUM overW par tent, oarino. whUa that 
of tba Bnmwdala nhiaa la aaiotphaMa and aba vwjr 
pure. 

Tl»« rhii'f impurity in irrv»phih> in iron ; iiu1i>«><l, it* 
<^iriAtiint prrfti'nm and frripK^nl larirc nuanucy h'lt tu 
Uie ItvLief, in tiw* miiy d*ya» that Hraptilte wh» a car- 

bOO-lfOB fltMniHNIIld, Md A I 

oaf faofwt of Irattt 



It Impiltp prohalilo that the \\r--t !ij.»i|. 
Iff? wa*. a*, an Hi*truiiif'nt of wri'iu;.' Th. Ir 
w-' i.tiVf ( .f It* emi>toyiut_'n: fi ir thi-- jiurp, 1-.. :-. n )rit;uM.>l 
in ih.j ■A ri:inifw of tjunru'l (i-'v-oi.T i.n I puK|i-li. .l 

in i't^. A pU'rur«'orrt |»».-ii"il in ^t,; -an iin-t. rfffrriiwr 
to it, bL'xays: '* Tin* p» nri] rvpr — enli'-I h.-low i» nuidi\ 
for uritintr. of a ivrtain kir.I if ;wh.,'h I am told 

in an nrtifti'ial Kiil^tnni-x^- teriii.-d tiy sruu- KntrlUh anri- 
Biuny"!. Hharpt'iifd to ii pfdnt nnd Irijn rri- j m n w .t.l-'n 
bautii*- "I Thin ptMMM'l wj*ii prnhahly mail.' ijr ipiiltt* 
frtMU tinf Barr^wdaie fniihM. which, we arv told, were 
In cHKYatioa in tlia riilNiMb OMifeiirv» Its uaaa for 
other purpoaM than pandlian of HBob man imoiI 



d.it(\ iHvhuibljr all uf tin-ta fallinif within th>^ pn-^i nt 
ii'tiiury« And neariy nil within tin- lii^t f>.'» >*'iir>i. 

The ptefreot ul jtraphitv iiirlwif »h" irii*tiij'?v't 
ufe of peuells. i>mi*iblo«. Kl<mi polish, foun lr) fn ' ru'. 
paint, UMitcu' and dyiMOto l»ni*h«». auti rr.< ii,/n i-uui- 

Suuwls. oltotnMl«arur«ltfctfD4B*tattaixieAi work. cm>u 
neHnir aurfheca la cleetromdnir. and aovorioff thr 
mrfaces «if powdar gvaiaft. VOt mmi ot rbese purpoecK 
It in uml in ih» natural impure atate, while for ot)ftei« 
It Is fH<i-»Mirv tt-t n^ider it qultt:- purv and free frtim 
icrlt. Uh pu'riAi*ntinn is a«Ruuipliiilied by a ineIh4Mt 
wotted oat b/ Brodle. which «un«iBiH iu Qnrt. griudiDir 
«rolhinfwlarMdiMtaf tbt npMta to a sute of flue 
MihArtalM. miMam Mk ou DMvler hnpuHtiva. uiix- 
iMirHBMftwlCh ] put at nrtMaltun eblonMr and A 
parta dl ftaMfntmii'd Mlpoitfte aahi bMUtajr on a 
watar-bAtb ior aAnw homa. «aiblw IhuRMiitbly and 
aftarwanliiiMtiiwalaMd haaL It UMafc h nwa ca t, 
a tiaatmaiit wftb bSF^rvamrie Mid b adaled to tbe pio- 
eenf, 

Th^* mtitltkK ni^d nmtinfAPture of ffrniibtte lata ar- 
ticli-9 for wliii'l) il Utv* h«-4>ti found uin-ful idve cnploy- 
iiH'nt to thuu.«and« of |H'opUv Thi* tiiiii*'^ nf Ceylon 
aloijiv wtit-n workiti^' to thi'ir rniHUMty. <-iiiiiU>y notHiC 
li-l.iHHMiH'it, wniiH-n nri<l rhddrsTi ; tho work, tH>w«-rrr. 
I* dtiii-n i iitirt'ly by l^and, and iri n vi>ry i'r\id«- niannrr.* 
Ill ti l I ity nf "Nn'rHndHTif, Uerinany. tin' home of th»^ 
r.uijiHi- l\ihfr |Kfni-d. arv twenty ft\ riwtorit'H. t-iup|i>y- 
i(j^ alH>ut piiH>plt.' in Iho uiiikh];^ <d pf nciN f 
MAHCPACTLRK. 

The rapid InfrenM' in use uf trmphlCe, and ransn- 
rpitHit fh'<*riM^it^ in Xature'it ^torklk tiutkf tho prolilt-tii 
of inaniifaciiiriui; it Ut order a ii^nhj>>i*t of tnnch im 
l^frlaiHv. 

\VI»eii tte eoosider the bandrfd*. of t'ioiis^f>dH of 
I'btMuical eiiautfes men are mif*laiitly pntiin^ ih** t U- 
iniMklary biMlren lliRMurb, and t in' «i'ry pruiuiurnl i>art 
taken by rarbun In these raaftUtus, it wimM be ratln-r 
rfiuarkable if at snaw point NatttrvV Method Ibr pn> 
durinic srapliite waa not dismvanid. That it ii not n 
vary «ill«Ut act K*rldant fmni the fnot tba» It baa 
bM MOomidMietl, In • aiiiAll wny. in ^eveia] IntteiiMtk 
Mr. Utilr, in WnttV Diettouary of Cbeuisny. «tlltloo 
of IM DMMtoiMfllx iSMgnlMd methods. 



fll fi^benttaie 

ml 



«lx veeopdied i 

abMveu with moltan hPM» nad df ^ 



bicb t«uipcfatafi% la coniaet wKli meiallla Inn. 
^6^ By fiEAdlny aarinm 



•nirlnir out the iiwi with hydraablorfe and nltrfeneta^ 

(Si Hv Uif i^l'tw deeompOflitluD of bydmorAnic arid, 
aiMl ^KHlinK tlK< prodoet with nititc arid. 

|3; Uy i'vaixMiilinif the mother llqucm obtAlo^ in 
tnal&intc Main ; three cuntain eyanoflfu eoni|iouDd» 
whii'h are deooni|ioM>d at n certain eoneenlnitinn of 
Uie li^iiild with forniatlnn nf HhininniA and icmplilte. 

14 1 By leivjlou earlHio luoiwxtd*' on*r fento osUs at 
9(MI to 401) . 

iTh by the deomaptMtltiou of earbao diaalnhida at 
• ' - - — iiaiiJi. 

inm. 

Whrthi-r or not any of thf^v tni thiNis 4'onld ln> df- 

vrhijM-d tn ;i vtatt^ proviiliti^f tt *-oiiilin'rrial iumo— ■. I 
nnt not pr«'[K«ri i| to Ajty. tnit nni nir-NiK'd tii thtiik Uor. 
Thvy havt? hIuuvk Ih^h r4>n<>lil«>rttj AMddonte or tibeuii- 
fWttMor th*' lal>or.»tor>. and iu iMIDOitoaEanaBi Ibeir 

f'ininitiori wan v^rv t>l<Jt--tiotiahl<'. 

Tin- 0)Wk- lir.i-.. '.f Cl. v. I.. nil. fV. an* r.-itorii*d to 
have round Uial tc^niphil*' -i^iuu'liriM'H ni-tMirrm) in or 
ahout t he i'hari;i> of ati cli'i trir ruriuiiT Tlii« forma* 
tinn in n-f«'rrif«J to in nn>* <d tln-ir (wiirni-, an<l a ffjitiirt' 
of tin* fM»tcid i» a pmvi*.ioii to m-i rUi o.' th>' injitt rlal. 
ji* it mil" VI ry ohj.-.-rioiMihh' on Jict-oiiitt of It- hijrh 
f i-. i r -I- nriiliii 1 wy. forin;ittoi( u'n>4 urit rvMliH-fd 



N r. or tin- *'\;n*t roiidiii'cn*' 
'->■. nol. Iniiinu' hf-n Mi*i*^ti- 
■ f tln_«-tr in th*' lint of Muir. an 

- i!n'e, 

trrnT>hif*' whk dt'vrihiHl 

r\]i-.M-.l I rill limiin nd ht-<l- 
[K-r.il ir^' iM|iiiil to iiiMii4'n rjiAt 
-.'1 . it. . I Alt Lf^apli- 
il'. •■!■ .,ir 'il t, 11 m 1. 



:uitt> 

■ L- t.i I I r II 
iU;inii- h;, 
irl'i'h iin-'- 
>>ill rr'.T t 
il th ■ h. 



Hr.r 
.i_-li 



h-injM'rnlurt* af- 
. lM>th t hi- (lia- 

viTti'd into tfriiph-' 
iii.-r . i|:. 

f ;..r. -.rtiiii,' to tfi.' 



t.i-ii III. Ih i.l, I'l.' . 
11 uili r IV h i>-t I 1: ;i o ai: 
J.'.v'.'ll, It Wll- Itk.' -•■I'll' 

ii'T il. ii'iil ;\ L-i-.Mr iiui 

M 1 I ;ili'>t li.T nav cf HI, 
by ii. K.iM- i'l Ill- 
d«.*d in i lLur' .-.-il ii< .1 Ifi. 
iron, wtiiiT«'Upi.'iJ ttn- irl . 
it**. It in t" viv I 'II - 
iniTcial xuci-ps*^ ;i -r 

FiTialtv, in Mi.> t-.n. ■> r 
nr.' r: III it.-tl •■ l.v h.'uri 
r^nl.'.l hv 11 p.ivv.-rriil - 
1110:1 ;1 'hmI ii.iiior|i'M 
ih-.' Thf^ hT ,l,'iti'-liT 1 

in ,i >i(nT ulii' Il I 
Iiiw itutt- iat it» Matril ua>4-tiiiu of J^iiii' il, IMKi J rcfer- 
<i-ti>-«t w,v4 uuidi* to thi* fnriimtion of a Idiu-k fitat*-rial 
I'liOHi^tini; <if n nilxtnri- of rarhnrnaduni .tud frfo car- 
hon during ttit- opt raf Um i>t rtie t-arhornn«luiti fnrtinrvsL 
This wuh nicftlti r^'ft-rri-^l to. MUd at luurh ifn-aier 
U'liifth. hy Mr Franris A. Fitr.,'»Tald. ('hriiii!it to iho 
( 'nr)M>riinduiu < 'iiui[Khtiy, In a li-<'tiirr dt'livi'n?tl In^fom 
the Itixtitut*' on DiT^-nttK-r ll. If^fi.?; afli*r it hail hii-n 
tilt- n tihj«-4't of nimdi lhoiit;ht and tttudy. nnd when I 
hatl abtiul <?onrluv|fd ttnf forniul.ition nf a theory eov- 
» rinif fh»- tranHriirntatiijp of aiiKvrphou* Into lErapl^jilc 

'Jirlinti, 

Vvry farly Iu my t'Xperluif ut« un Ihf uiatiufacliirt- of 
earlM/nindum, 1 iMHii-ed that grHphite uiM'nifiionnlly 
furmtal in tin' |K>rtiuu c»f thr furua(« uharftt' lyini; twxt 
to tbe 4»rlander of ^rnuiulnr amorphoos rarlKMk, which 
ptiiaad thiongh t m- i^-nti r of the furnace, atkd whiru 
heeawa hinted tn an i ttr>-uieW hbrb temperature, by 
tim iMSftiMp* of a hf^-ivy .■lcr'tn<^ ciirrpnf. and artHin ! 
whirh the »*har(rv uiix ptaci-d to rwidvr* tlw ht'al im'C*- 
wtry hir tlu' foruiMtioti of carburuudum. Alwi that 

hiMi on.ltuary bilainiuoutt rual cuha waa asftl to lonn 
tni< I'uri'. quite a larcrc amount <if It wnacowyarfeil into 
cr.iphitc, whereas, wlsan nptioleoiBCOteWMlieed, very 
htt'r uf it waH nad* ifMibltie^ 

Ity a i^an^fiil stttdr«f OMM ftimatfaini. It Waa found 
tlmlthe tcraphlta fotned otitalda of and Mtrroandi'd 
the core, waa prodncml hv thr decnmpo»itlon of the 
oarlMrandvai, whieh in, cbefidrallv. a cnrhid.^ of fin- 
tutu nnd* fagr ii»diirti<in fr«iiri a number of kuuwo fWcU. 
tliat tbat fnnued within the von* was abo pradaoed 
fnnaaadrolhiT cl«K't>iiii>0''itiou nf farlddea. wbiab vera 
created hy the t-hcmi 'nl union nf tin* rarbon of the 
eoen with it« ^'ijntiiinesi impurjtii>». Thv factM from 
whirh I have<trnnti tiii* fniirliiKion ar« ; 

(t) OiMuparatirely fvnrv p\-truleuui coke produoi?»< 
pmctioaUy no gfapbitt. 

•-vatt1lll•e.•rak«^H«M 

♦"Ewi.nin,* 



\2) luipurv bitumiiHiUH eu«l i-ok^ pmdnciM Inrfct* 

quant it in. 

:'i Th*i Urnfr th*- kmtwn ix-n t-nlMffc of iui^mril it**! in 
Tin ! It iiminnu*! t^oal <'<»kr, th*' ^^'atrr tlur amount pro- 

.luri.l. 

< i> That only a part of the ciari>on of tlM> core is enn- 
v< rit-ti into i^napbltn. Tbift Bot b«lafc Inriaoted. «m 
by rc[HaiiHi luwof thti aauw graiiM^ In MMoeadva ear- 

b<iriiiiiluin fumact!M 

Tin' craidiito lunncsl by ihv ilestrufliotk of l arborun- 
duiii ii4 r^'Uiarkahli'^ m titiut it r**taiiw thr forni -if tin- 
cryHltl of <*arl»or<induin from whii>h It i* di-r.vi-d. It 
hati, however, Im* ih;4ii onf-third tin ui'iu'bt of car* 
boruudum aikd |.o(<»<"-t^*'» tbt> ^-barartt-rittiii- inf-tMlllc 
gruy color of natural ^mplitle. but in fit*^ and fomi it 
aoLdiMwIy rvMrmbliM tlie urif*iual cryKta) a^ to Ijo. in 
(act. ita skrIebMi iieeutlouHarph in ffrapliit*'. I'lw 
Cfnpbfil* laroMd In tna coia ia aanally aot av well de- 
UM^ or dwtlBOt» ae In thnt froai earborundnn. noiit 
orkbctnic dlMBluifted tbiniuh tba bodynf la- 
diWdoal gniM In whlob H to MkI, Mm iimmI «a» 
bUned In any one mte varytDW with tbt per a mt agtof 
Impurity origlnairy pieaeiit. » Mnt tMlancea> thr 
entire mass ot thr wralu la oonvevted lnb» iMUtMll 
irrapbite. this iMN'urrtn^. 1 think, in caaef wbeie tlia 
itrMtn Ik lanp^ly ofuuiMwd of slntr, and It someflmea 
biii-i'^'^ii'' tbat one baUof cbi» itnUn is cnmpMcly vau 
vt*rted. wlifkf thf retontiidvr in <>hat*in*d bnt Intlo. 

Tbeae twu H*eiuinitly dtMtuct niftlutdh of ptYMturinR 
Itraphite from carlioniiMlimt and frtxu itiUe nt-*\ in riH*t, 
ManHorily the aame; tlie finl Ht«'p in fcwU i*^ the 
formation nf a carbide. thri>ev<Mhii ii» d«*«trut'tiuik la 
makiiiic i-ar1^;^nindum, Kilira and coke ari> iiiueil iti tht" 
corri'i't pmix»ttii>iii> to ijr<Mluc<' a tnu? parhidr, wht'ii 
liente<l In thf idis-tric furnai*r. nithout an L-xitiM of 
eitln.<r (-oiidtltuent. In inaklnir t Ins niixtiirr, art'ountis 
taken of tin* Itnpurilh'M coiitaluitl In tltv mkr. nnd tlie 
»ili<'a rr^hio'i-l pni|»ortionatt')y. In tin' nw-c of tio- rnre, 
tliiTf ii« a natural iiiiAn :. ih;i' ] irwloc-fc n raritidt' 
from a |Kirtiou of ih- . .ir n 'I hi- ca'-bidt^ forintil 
undor lioth of tlu-»** c^>niJtsi^'i:«*t iUnuuiptiw *hi-it ht*ate«l 
to a rt'rtain t^-niporalnra nUjVf thnt at wliicli thfy 
H^fv lonnp*! 

Thix mi»tlii«J of iji.'siMilai'tnritv irrviphit*' I aould dc- 
t'rn- t- !■■ I ;i- ii-r Mii: <n h-'urii-ir i-ir lmn in a>ito4*intion 
■>» 1 1 II ^ I or nior.' o\ |. !■'>-. !■ . ^i n iii(.< ut i.rt i"Uffli'irit(l\ 
hi^-h to rn-.i-.- -1 ■.■!|.':l^h■at r.-^.. Iiimi bi'liM'. n the Wli 
^li(lJ.-lll■^ nil. I I ii-ti .-I ij-hiuiiiu- ih* iit.*uinz until tin' 
t'oiuhia^'a r.irbori M-piir.:th-. in th-- ^n-v -i;*t<' It ii- not. 
bowrvrr, limU4*il tbe iwc of ujtiden, an pure uhMaIs 
l**^*"*!*^*'"* b a nead j bat for 

~* 1 tba ovldn an to ha ptafenvd* 



TIIKOUT nl' |frmM*Tin% 

All of tin- hiethiHl>i ^.f tiiiinnrio-luo'. Ilni- far known. 
cfHitain 1h4* n.-iiii*- n-hh-m iiu-, fiui !:iiii--otiO ttr'i>. *pU^ 

Kin'h of thf ■•il l lioiii il.-.-rih.-'l l.\ Mtiir, wi-l. Ill 
niv nun uicthoj. i-iiti^jiin ii* ii p.-r' of ihi' pr - rss thi- 
oxpulwUMi or iibiTaiioji of Ihf* t-arlKni trutu a iln-nii^'al 
]U4>«M'i;«ti4kn with oiii* or luon- idi'iurnlK. and tht*^ in-' ur* 
iindi'r mndlttonft unfavor.tliU- In, or nbMiliitrly pro 
hidHllVf of, lie r>>ji><^>c-lat»on w>tli the liHiui- or otln-r 
eieiiwn>i4. It i^i'H^tutit, frt>e to tako unto tr>«-ir >iM-ii 
lihyieal ur other pPo|M'rtlt^ an Iriu-t a**iiuie 

pn»iaTi:» Iw-'Uniif to It In the ft>'e Hlat", wlu li fonofd 
UUili*r tiorinal LMinbtioti*. It Ila^ la^'ii hitown by 
Sfnisean that a'hrn Huhjc-cted t<» ^'rcnt pn*W4unr, at the 
nioiih-iit of M-pnrntion front i-att irou, t^arboii iia» tho*(i' 
t!n^lim-tiv4> rhararti-ri^ticN tltiit ranar il in Im- rallo<l 
diamond, uhilr Si'io>i'U- mioac*!, iu ITTtt, that thr^nno' 
carbon, ".jpumfhitf from ihf iron utrhnut |»*>'»i>im-, 
tak'H Ihf i;rHii'otn.' forni .'Xnn-rphiMiti rarbon, tin* 
tlunl alh tmpii fonu. iM'ver <i4'xi>ir>t pure aud I* Uivari- 
nbly |>mduc<>d from curboii Indd in aheuilcnl aNBoeia- 
tinn with niberelrmeiiti*, uiidercoinlitiunafav^wablelo 
frtH!* rhriniml nctUui hctwii'u it utid other eli*mmla 

Tin* pn*diu!lkm of srapbite by Rom>'i> inHhfHl hrat- 
in*,' A diiuiiond badded in ebaemal (o tti«' nM>ltini? iM>int 
of I'arir its^i is a beantifol illostinflon of thr r* turn of 
n liody tiiuier *train r« tln> form it t«k»*f iiiMlt r nnffmal 
(M>DdJtk>iif<. It Mill Ik- in»u^l th.it ih-t> tltaUHMMl was 
In'ated b-t the tempfratiire at wliiih it b kuuwn lo 
form, a.-' t^bown by Moi-nanV <>itM-riiueilla; alwlliat it 
wan fairly wrll prulrH-trd fmui chrnitcal anUon. 

Thritlatciurnt in the Knryilopndia Brftalraiea Ihnt 
both Uiautond and amorpiious cartKMi are ennrertetl 
into fcrapbit«, wbeti hi*at>id by a powerful eleetrie rur- 
tvnu le very txmakonly l»eld. ImbiHl, 1 miitbl say unl- 
rerfnlly. aftbotmb B<»rthph>t eooehidad, frou bto la- 
efeilffntlOM, that heat aloin* is without InllocBca on 
varbofi : tbat to lo my. irrapbile le not diaofced to 
iimorpbuos «aH>oo, nor the aworphooa to sraphlte^ 
ulu-n heated to whltennw In aia atwoenbeiw of 
hydniirnn or rhlortnn. That diamond wilt rhnn|{« to 
Kranhitc, whfn [irciimtm] from rheniirnt intluencn^ 
iindrr thff influ» ni>> of hifHt trmperalurr, in iindoabt* 
iNily trtn*. end. linttiiHMK If< wttnt mitcht be i>iL|»eetcd 
frotii otbvr known fact** ; Imt that piirv aiiiO'rphmift 
imrlHtii wlU<?hahtce to irraplnte n>* llt« fitiiple result uf 
lieatlntc i^* not proved, and certainly II il<Hti not cxN-nr 
ut, or below, thr teinpcnituri' ncc4*j<Kary for tbr tran*i- 
ftknuutjnii of the rarboci in earbtdr to frmphitf. 

Fmni the fnetN in hand, I have drdiiecd the follow- 
ing thi'ory ; 

ill (iraphib' i* th*" form c«rl»r'n ai>*utu«'*«. wlieii frwd 
frsMii rheiitli-nl ft>*»M*li'itioi>>-. nnder ennditlonti *>f low 

|ir»--iir-<- -Oiil pn if'Tf Ion [ri.i:i ■ I u-m jr.ii ihllu.i.c.. 

■ I i>i.»liin|i'l i- th.- f.inij l artmri a^-lnJl<" " Ik-ii fr-^-ed 
from •■li«.-iiiii'.\] i 1 1 LI iiis, im li-r c iri'.l i I nos i ■! }ii„'h 

firemwri- aiid prot'^ (.i.m [p ui I'h. loii-ii] iiul in ruf, An-I. 
ly infrn i! i- 

■ :il AnHitidiou.8 r:ar1>on Ih tite fornt carbuii a«^(*uuieti. 
alien frwHl l 
tiouH of low or I 

infllKHMH*. 

TIiIk th4>nrydn4>« not, h^'-w. vi r. niM-ntnif f; r nit of the 
obM>m»d fact*i, nnd nnul t**- sap)-!. m.-nli .1 l<y tb" 
hypotlu-clx that rI.tat>^l^* <H-t'ur%, unth r t-t ilntn r -mlj- 
llon". diirlnjr the tmn^f<>nuallofi nf an <'ri Imo- into 
Bffaptiilir i-nrbfin. Ttie auiiMint of tfrajdiilr pn-Ini »--t iu 
Ih" r m*of ll r-Jtrt^ontndnjn fiimnpo, aiHl abo in i^raph- 
ii'' .iciirli-' E iiii\i' Tiiail-', if niiii'h t*io trn-nt tti l*e nr- 

I'.nirilnl for br tl;. f I ry In.'.i It b-rinitl by the dl«- 

wjlution I,', th. lU. il i-;»rbidt'n, forui*^J bv Die fnntallie<t 
^ inipnrtlii • in.! iMrh.in n iflI.-Mit tn •n^irtfy the rbemii'Al 
forniuUu Tbi n o^t p-oliattle nrid uati^fac'tory rx|ihuut- 
tlon in that a mtalvtir m-tlon or'-un*— a protrrrsnire 
formattou and dlaiolutiun of rarbiili-n. Thr i4>niprra- 

— totu belutf much abure tbe point of roUtiliMttion of 

•iUdhMdllilO^lir poiitbto tmpuTJiiei, ft rapid dUni- 
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1X>MMKH< l it. MASVnCTDKS, 

Ah tlu' rr*tuli uf toy iiimlijciiUoiw moA dedtWtion*. I 
LbliUi Ibis cmly eouHnvirM viik to nukk* irr«phl1»> Is by 
bMlLittir up m ciirbid* hy lb* wtlon of btur. Tiio C4ir- 
Inia phBulii b* ffMil frmn «ti«mhttl ct>iuWuitw<ij by 
«li«t mlgbi b« imMd tb« cvBiMmtloaof iMMMMi&ACrii 
«lM«MatMy MibatMiMi. E liaM Mrurad |i«lMii« auver. 
inir iMe mailiod, umI thCMhMie htmn mm6m i\t$ btmiM 
fur the tirvaalifttlM Of ^ hnwi m K lf i l mmmww, bnr- 
Ui« iwiM »AalH«iM tfrnaliMv OiMipiMl3r> Th« 
couipuny liw undar miky tm tfnollMl of works nl 
Hlaicm fiUl^ whMv i|w mnMwrv i^wlrb eomoi 
•IHlH«fa|iilii«4 Avm tiM Wliwim Mb Pmpv Omu- 

{WnmU illrttliwt UmtiK of tho prt^lnct will li* [tru- 
dootfd. OiM* 4-i*n»<M>> of f<»naNol arliKrUf, iita^le ou( of 
HmnriihotiM i^aHk^. ufiU tlu* il<>>>lml iMU'itmi uf iuipur- 
its iMlile^l tlM'ivCo. nhirb will ti(i4'rivttr<(l be li«ulfil in 
Ati fl^'tric furiiKLv nwl L-vMi%'erC<Hl, iiiorr ur Ieti9. iuto 
ism|ibi(i*. 1 havci been i-urr>iiii; 4Mi ibiM linv tif niaim- 
ImMiiv fwa jrmr or tnorp. umiu* ihr fnrnniNn €>f ibn 
Oafbordndmn Cbiupjiny lo pnMlut'r tbr irnii>hi(l7JitMm, 
lh«kHi«|pii linrinfr tlmt iH^rn niJulf by tht< nr« liffl»c 
caiiMMi uiAJtufA^tiiri'm. (>v4*r dcMi.iAJti (^flMMi fleet tniU'H, 
iiiMwurin^; ITi itii-hM In l4'(l(rtl^ wUb ultout 1 liirli 
MPtnuMiul AH'ft. Wt-r*' iHikfU' for nw in ib» Ciu-tnrr hIIi»II 
|mH•t•»^, Ufikflv uiif-bnif «if tl^iii linvlnic Iw^tMi xfiiiir.- i 
III Kuni|Mv lo U> iiwhI fur IhlM Wi^tk Iti Khulitii 1 .ii;<l 
Urriuniiy. Tb>* lift" i>r r-flU'ifiK-y Ihr**' (rrnphj; ivjv'iJ 
t4f«*lf»j«lw« in iiijiiiy (iiii«**< IUmI ctf tb«« Mtiui-^ 4'Uvtr<«li*« 
utijrra|ibiltu> 1. I hiivi* iiIm» irmjiliitixiil nmir U»n» nt 
viirtnm tiliili*^, tti Imi iiw(] in iiiAkinK' «lynii.iiui nitd 
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iiKMnr briinbi-A, nikd u ] ir^' 
njziiii fnr iliv<T« i*iiri » i^- - 
An(»th*T nn^iiic^t -thi- 
of STVJtttiit IM)|k•*rltltK^«'^ 

An»->r|>b4>it« cAriKMt mihI 
wHl In* ittir I'll rliM iiijirk- i 

IlllC. i«1Ml, HH It h-1'3 Ih'V'lt (- 
(♦•IMpt'f'iriir*'., It Im t)l|irt' |i 

f|uiiltl itt* <U>nlritl>lo U»T lb(^' 

ll h ih)-! Ilif* priwnt inl^'iittnii t>f tlip i*«»tii|i«iiv bi 
ehtcr iiMo tbt* iikiiiiiifiM'iiin* tif thrir fvmtbirt In 
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ibfiM* whcMiiNt now vtiittiJ 



CtfUDf' I>IJ¥»'I> -if rli. If iii..'i'n;i|. ^ii 
iH>w n^l. 

f-.r ft,.- .-n- r„,r, m' :, 
l.'.-l. MM ■.^ Mf -r. 

l^llli* t'<>«.T f i.lill'il 

Ilu5 CarlKmiii'lii'-n i 
luaelilnury lur n l i' 
bU*', ait rlivtrii' birniM i* thr*/ii^l 
irralitB will |WL»it in n (NHilltiu 



, : in 
J iiL'ikiii,- it|i 

1.^; It r,,r tl.;lt 



•k iktui inm J'ii ii-nu' - '• ' 
ill HI'M'k >'(> ihr .Ninif-irn 

I»imI« <iiil>4iiiiiii|t^th«* Mtarkw *A 
Kinvi I t,i>f»*iu tbrr will fnvt 
( Ilk" : ■ k-riiinK *»S (b*^ iJ«'«r4Hl 

|iu!r*T|f*r 



fnr ixdarlnu tiki* irnutiii am rvei iv.^l triiii\ tIji :iirnm-«*, 
nn«l n M'tkl|ilnie tbmti«rh whirh tbv f»riM|iirC rrt*iii 

lb#> pii|\-4'rti*^r will im^*. that (HUtlH*-') fiicv^ibinf tbr 
vJ^A <>r ^11 iiirb 'tlHMivri-r iiwy be Pi'n»<<t'i-tL TUv final 
tfuur ur |x*wik^ «MI «H>tilaio lui Amuniif |Mir*« irmfrf^ 
lit? pnitKtrtltj«Mitf lu tilt' iHTt'^-tiliiiff «f iiii|Mintiitt in 
tbv oriKiual coki?. It im i^willitM that iiiNtWMl nf 

■uiiiK liiKli-icnMltf. warkeialkle eoli^^ ttM fiutf rafoyi* 
ffeeu llief<dik* OMH^ «tilub l» ttt HKicnt s Mute mn- 
tevfat «IU li« mUlMd la tiM iauHifb«ttti» «r Ibfa wo 
diii4. 

Ill this enfintTtion ( w^mli) mil ntlfulion to thr> 
ne«*d nf A HiMviAi' ittiiiK^ fnr tbr n^^w prtHbiot. Arlln<*lAl, 
41* A|i|»lM>n lo It p^^NliMTt rli4*iui4'nl|y niul pby»iK'jilly 
^loDlU-al «rt(h tbtd iiiAib* t»y NiLtiirp, in ikot pbMU^tuif'; 
It iiMivHjrg tbo iiiipri't<(>ii»ik ihnt, fAlHiiic pnMliii'C tlit^ 
n>»l tbbiir> it cbenp bnllntinti. a »*hain. k*> bfinijC |giliiinl 
nfr iin tim inuMiihp iirtirlf Nnt fVfii tb« dcnnttiry 
OirlioiiitryS il*-niiiliuri at arlin^'iifcl. lui " iiiMir or ccki* 
triv^l by iirl. or lit- hiirimti »kill iiimI liibor: ApimBil 
to Niitiir-/' i> Kiifrti'ient tiiuiir<b Ibif^ fwiO^sfVt', 
allfr All. ill ttiit purtirular riue in linml, balMlf IfrnOf^ 
Hilt of tb«' fUhTt inctlkiJilK p4irHi4>i) hy \iicnn\ w# mmf 
lw> ninuily fnrrini;; hi>^r tn rt*V4t|tl hrr uHttlioilA. ta the 
i\tui\ ri^MijIti^nf viblt'b vi> lutitln-f lulj nnr mibtriu't fUiHf 
Jo4 ••r tittle Tbi" fUuiM' 4>liJ«vtlon» nijiy kt^ luiule tt* 
tUt" vtfT*^i^H Arbtli iAl Mufiiifikrtur** <if OmphitA. for 
»«■ rimy nut Im* htir* thjit iti*- priM'^tg f<i.r<vi| \t\t*in her 
Jp Qitt itlvntiuAl vHUt tbai ol bcr o«oMli!Ot(ob. 



VALUABLE BOOKS. 



JUST PUBLiaHED. 

Mechanical Movementat 

MWIHtS. DfiVKELS, AMD AmJANCBS. 

R; n*Ri>NER D. mscox 1 e . 

Lj.t^t S^Uk 'lu2 Fo^o. 1649 Ithittftlttxv. waih LkM-nyUvK Text. 

pnioa u.oo. 



•ana. 'Ml ■lu*l»lH<tt» kii»l i>i|>ianHl><rT nui^ TfeMtoB Mw«»<rt«a 

ItluUnUnt BarthmnkJ, niii-l^nl<^«l ai(>v«uiMUr ~~' — 

f..» tl.f k«* ..r U..r|iait..<*. |i.*.-ii|.<«. Ki'_ 
«4h«-ti« tIdwtf-riMi (□ Nii<) mmf til lOMttaiilr* 

WC7'Z*XO t<t « . 

.111.1 -- 1.-- I- 



IJU«1.: 1.-.. .1...- 

Yalru rvBllid N -4l«i> ll«aF. (;••• . -- 



4, mrmm 



|U<4krT KttfVt^, < i*>-|llaliiti«i Knrunm. 
Al>H>alm^ I ■•IIIIM^ ■!« It«la Mil 

n>tr*rtR'r«, trnvmrt Itrwii. |*uni|i>. Iti.ia^ Itiiiiiw, >i|>i> W«i(-f 

ivirt*. »;|«'»-|.'*«, W*tM- Hm-ik, Ue*-t* li..|i.»i..f». |'riM<jru H*%u- 



flirt MiiU, BHIowi. IU..«f^ ,«iv 
I . ... r. r.rfii|ir«««#<t Air Tif>^ Mi<>tr>. l.ltl«. 

Kl«wirtr Knwpr aarf <'MBtF»rf tan, <:«nr«wi<>r« Hicnra, 
Wirliii'. i '.>ntr<J iiiu «iMl M>*w>Mi.|t. I JnltlliiL KI(*lrU- »'ur*^i«M. 

|». NavlaHllN* aarf ICwial^ 1 iw^U, »«iIk IL"!** K^■.t^ P«ilillf> 
VTIi^l.. I^T-p-lliK. 1L.*1 ^. rnivt lU.lli'f ttihtnm. M->l'>i 

II. liiMrlnt;- n.i<^ > >t . .tn ' - -• in.i. nt.t«ii-Ml, anil Wurni Uwr. 

Illtl. : .,1 ..III -.' |. M I . i..-..r, Kl4v|i>jlr*l Mlill l*l*b#tMr 

Id. MailM AiMl^ i»r«kcr« l'<iii(r»lltn« 1««lla«. IU«<-%*t« MmI 
I***!*, 4 aai«, Cmik*. ltilf>Tmtcc - 

I X lli»r*l«|krMl. -4 I'Hk •n<) iVnt.'li U' ti'ii-iiI • niiit Ifrrlfva. 

14. Uln<Bg. UBx-ryiiu. t ••iii-.Uri.iii. M,.t.i<tw i'mxi -» iiai pcJrwfl*. 

••r»»»«IH.C lt..<.*.tl..^, -KKl.fw. mill ntT<lvtlU 

lA. MlflaKd Karlarv AppllMMr*-*. It«iu< r*. I IbkT'-Ba. Ilnll 



ntht.- ro,.ii. I i.'>»>-r-4l ^tt«ir « <ii>|4n«»t OyiNK 



hl.it|. ■■..Ja. 



aa4 ftp- 

r.-n.f. 



1*. raaalrn'ilM mud wmirwn. M\tn.§, 1V>iiiw »4u*p mna 
raiKit*-. r^^-kM iTmiAf^ llrtviiiy !Mtit.iiiii< i ar> . >*t<a* <i 

nrfti<4<. ' ■*<r>-|ii>r. Ti-»iitr- ^(.l.■^lt«'. Hm.'? »»l flrl<li "* 



IT. Ilraavbilaa lli-vlcc*. - l'Nrall>-i lluli** i urvn lifiiinrwtiM, 

T»««t W .|..^r>i|.l... r.*i.i.«r«i.|... ru 

IS, 1llM-rllaa4*aa« l>r»l*-r««. A'>'>raxl l^|»^■•, f*!***'!' ^h"«#». 

■ifi.i* kf>i l>»vin'«^ i:ii<f .ii. «>, 4 ruitx ^i'*iiw. Tf pt-trruiB^i arwl 
|<^ann« MMliln.«s IUIi«.4T Ek n.>-« Tn.< kv ll^.k.-*. Tiin<i«t»W|k 
Nn.«..i <»«A, lift* » m^m^^ .k.-«'1 » k-ltr i ;.-fHT«l<ir». li^B* 



i ^n.^ol <»«A, lift* 



ir".Mr..jr.* f».-*n.t.« * I,. 



laM KDITION. 

EXPERIMBNTAL SCIENCE. 

Bv CEO. M. HOPKINS. 
Twcfilicth Eairtion, Rrviard And EnUrtr4. ^14 Pafn. 830 
Dltalrationt. £lrnnUr bound in Outh. Prtcc* by muk^ 
ptNtpaidi MjOO I Hill Morocco* SS.Oa 



i*m< '"I firrlMwv aia.M-UI 



i.s HtftM.i* ..r i\tv Amy 



^^'tl•■ lb« Pre** m>a •! " Earvnmcntal ■ickrMcv." 



or IKiui •oiilil 1^11 t. fliiil r ir> |«U"> .1 
Tw.t Mf T»iuAl>l>. ■■.n.rtitUixIi ' IU-< tru 

I'll wt<rk lKitr> Hn •liti)|< kT n 
■wr\\.- H Imi ■■ r>i»* x't litiiv htii • iih o<r 

IvM-tirr vli •etf«4lltr IlltWI*- 



Mr- TItofttHk A. »Mi^Mi •* 
prarimi r*iNfmiwr '.r itv i<i 



t»r itiiitii 




II04 inr tiu5 (ttse tlut It b pupdiarti' ftpplSd to arudM 3£]K.7&S!!U^^ rfa»^ 



uiiule uf Krapikltoi 

It niiiy niil«leCnirt ft^nu tlu* i;t'iHTiil iiitrrpv* in th{» 
mibjiH*: ' In oall tttArulion. in olociiiK. tin* fart that 
XIH'illHli, ftnl In.bv Ml «bfuriitary b^iety. Ml 

Hlb twi pb fbriiKif wtpnow In tbm flrrt ynrnf tiw hIimh 
mnUigMitv}. k (n tlib. (her but nuir. mmit to onbr 
In KiMt quntltiM, mo^ thm it wUl. Iwiore ita« rbw 
ot tlw MNtvj* bramar «fi artkrb of onklwifr eun- 
■MM* lb ll* IMV ruiiB. Piivteaiw M win talM it» pJAM 
jBHte^i rtii^^^ aMboa— th> oo» k aininM 

bafMd Hwim juithnnpiila«fait« rrcMitly rvtnrnad 
IMIM a xcii*4itiAi; »xpwiltktti to t^lMuniiu Imuf bt ba«k 
with bbu n Uric^ n«ibb«r of cumt nmitAlnltkic xknllii of 
th** siH.'U'nt otid iimlwrn InhabitnittM of tliiit inlMwplt- 
nbli* rr-i;lcHt. uriil aI«u a fi-w nrhi*r Cfikniu nlitAbi««l In 
•ciiut* uf til** l*iiif:itir ULaiiiIh. Tbr lKjff<4 j>4umh*iI MAfrlv 
tlirtMlsb Ibr lUkliau iiort tu wjitvb Ibry mt^rt* i.H>u»Iirii«u, 
bat wli«a th<-y r«M-'l»iHl l\w bunlt-r. trouble be* 

IpAti'. Thr (UkM^ wvTv ufKMkL<0, AtiU Dh.' horritiml ufllL'iuU 
Hfr*' i\t A Uwv wbut tu Uo witb tbtt ronlvitl*. Nulltiuf; 
4»f tlH> Mtrt ItAtl I'vrr bren bntuirbt tn thrir Att^nticuL 
Afif'r f^v****! loiiK (Hinf*»n'nc««i. ikow»'T»r. nnil murb trl 
iphtii:.- iirrvM. 1 ill- inirb ofllcH'r* (►f (co^'f "inw*t, 
t til' I .i->T"i[i 1 1 1 I ''truk^U tilt* worrUnl N]i**ntU( ttuit 
tj;^! !yE lb<-' Uuxni woplil Im^ ljkX««l tbtf onlhjAry 

TMvti ut 4>utry of lUkiiiial rrnrniiis lbuii<-« ukwI in liiakiiiK 
ffrtllu-fr*^ i't'c-i. !»n untc-h wr kil^nkTAiumi*. Tb** »eit*iit- 
l»ti. AniUh>«Nl. yt t pr<»ivik4*«i Jit tbr^ picAyimisbiK-Mi uf Ibe 
il<Hiai)U'r«. tni|iii>i-r«; ili»-iti toAt ifivt? the rflioi tin? 

riwpt^t iloi- to liuuMo rfiiiAini* Hin pN'A wt'nt fnnrHnl 
i<» the <-|ii.i'( tlini/iiilrT. Hiiil III u «t«y or f^iK to bin tfrr*! 
ii!(ioiht*bmi*rtl uihI i)f*1rL'bt. llif'iY rutii** tiAf*k frnin 
rt»-h an oriifr to ailiii't tbr cuilri'iion fr*"*-, a* " tUti 
«(tt^'U>t*i »»jMrAnt» u* l^AtaiMum. <ea(iMk by c)WiUlk«4«,*' 
. Tbb ^ toW «• tfip ivutb by Ciaulub lb nob 
4 VMO A m (PQimtoL— IfaUoml UrmaeiiK- * 



i aalMiil ffviHtort 



NOW READY. 



LIQUID AIR 

AWD TBS 

UQURFACTION OF GASES. 

By 1^1. 1. U'CONOK 5L0ANE. 
Pnict t3.90. 



_JA. »"<mfm"i«>y ».riiii iJm*I( 

Ml Jlllr^: 



tn iiffiTlDu rl.l- hw* lii ifc'- Hi'-it. 

:ir*- t- lli>' J l<t r 

\lir wrti nl lu*i: 



tri'NiatiFfH thkt, 0> <r U tW 

'uju inir* I'll rJit •utu-t>, « t" t<t r..'*..r.i)in: ih. >.._'t„ f ^xt. 

Ilrir .^litradlTn ll|. fm,,],^. \ lir wr^l nl ImH.-' I- ti"* |iit.fv,l,-.| U i>nlil- 
nl m-Mfurt.tml •it*- ll« .'irllt-l .|.-» i l-'tiw- -ittldiiuL - Im irit i4>»«Ui- 
tjrr^t^ fit KJivirtrlly. hii»» *x<Iij>1 mkIi •<t'l.-»iin-;»'l i/IihIk-^i » UijoM 

Ittfc U-* rvHiUin- tliT full lb"'" uf lA* -ii'-yTl l( r"» l"'- 'I'llf* 
Ltfj nf lluurrviloii "I lf*»<». tf* ' ■'I'' *' "•»•*• 1" m. kr.1 

aW nitiUltM A •|<*fr1tilt<ii> III All III*- rxiirnu.-xvi thk^ hft<' r(n-..r>l ttir 
ir.r«fUr -.r M.Uiii'^'F nil .'1>.t n». (i.Li-.r. 1: ii-i'i^-' »t». IIU 

»«h*. b> r»mnl tiiiirte<l» P";'- "'-1 !• taii'J^'l ill ^i'i.i* : lUo 

Itw r»*™thin nf fra»» Uj »4lll» K^fUnic Itijuki w IVmw ■ t-ili* 
IJuuU >lr ib Airt-r TWi matli- Kittk i t>^ la.lik nil<la-r t**tf l#1t:lf— 

IW^IKhr^' r-Wl-I sr»|-^* ^ lnnit.k.* i--i»k -rf fnunor irl.i.k.) .UtitUA 

w-^W lifr^iirr rpjn- itKr^iirr ht'irn'*— l.«('ili| nil ^ *iini.i»l. 

^t.o L**iiin »i» ^ ••«wi' "f '»n I mil'-' V Mtiriiai- 1 l.»*fV t«1i' r^rr».|. In 
Ikintil - htim^n otMl pro In ll^**! alr^-witMiK tU^&Mk MiMtiinl At- 
lM(M«<ifeirle iar lh|(MiHd-aMIHtB» or AXTBHt. 

M bnSf vtlte*! Mtj m tTlpntr<A rmm aqoM Air In w%r ftjhifw. It4rlr<« 
Ilv liUUtTT Kill liMvraiiktr nf Mm »il>j>i'; rr»iii -uOnil IffM^. 

■fL». U i»»l .i.ilr » •■'*'l< .if ■ J' 'lift :llllI^M^■;^ . I«il *■ '.T4'r»1- 

nt tiirtlw i.i'ri»-r>.l m»,Ur, 1« - i t^it pI^'.'-. m»1 '■■ -*»tlY 

untUraUrttl liy • viTVHM'. f-r^ u J'.iMf ttf t 

MlfMN A CO., PMMtali«r«, 

a«(l .Bnmtmvt Maw V«Hi. 



ScieniifiG Ainericaii Supplement. 

pvauwtta wiMLV. 

Term* nt siihMTlixloii, a Yrar. 

Si'iil liy luuil. p»«UMs« i.r-i'^u<l, fn xibK-riben In hat 
port •>( tbr lluiinl l*t«t< • .ir i .iMuln. 8ii lUillan ii 
yi.nr. iM'i»t. [in-|ifud. I*» llliy t..ii ;i,-li i-Mjuiltry. 

All lh<. luwk iiuitiiM-rxkf T«K Kri'PLKKkjiT. tnm tl^ 
rnitiiiii'rii.«'iii<'iit. Jniiuary I. I^T<V. caji be hiul. I'nc*. 

All Ihf liu'k voluiiimof ThK MrrtBIUmr can like 

i» huviHH-o. Two Tctmans lire tanei jm/h. 

Prii'r of mrli v..luiiii-. $tM «tlMb«A Id |M|llt, «r tUI 

tHJIIIll] ill uliff «>V*T». 

riiuuiNKii K«TK..^— (lite •'ii|>y of ItelDmiS AIKM' 
rt.v niul nni' i-<>]<v »f HHKNTIFIC AMBHOUT niFrUI. 

HKJIT, ow faar, poMpaM. fT.Ui 
A Mbaiwl iHMMiit to wifrtrimliiiiL mtm aid 



man * 4l«u PaMh 



TAIII.K OF I^NTKNTH. 

••Jr.1 

I tu^«tH:iH lc Trtji> '..r^tM* r 

'I t\m * •mtmrrf^tl |lcVr4t.|Mi.»«i( i<f Itf 

II I iMuiNM].4HiT Till. ..t AirtUapn a ufy m i 

rnr.-..f r-lt..*. f.irt. 7 tiltMir«ii«iM mii 

III- Kl.Kt'riliriTV -A Nw. nuurir. I •lluvifMI'.o KT 

IV iiratumV nt ntrvlMW M IIU A<hm<«. Bi W. l<a 

T. >RCIUjnC«l.l 

-) iiiMaMiioR 

TU. Urmia auvai I'mft-tiiMnMiwft „..„ 

VI viKhi' IM AMI tiTuiamt— nnMt* <tet&-ar H. R. 

'.II VI I M I V S ' . I 

^'^^«,^,^^.»^^.« »W| 

Ml*mJlMi^>ua y^Ata 

MWi.<i**l I ..mslM iac« 

VUl. MATI HAL HIRTORV.-T*.* «<nrai|- rhuni MlulM 

— ar Jfc aniaa iiriia«T-AAWir..... . .n.^.^ Hi 

II, TBrilHOUMIT.-Onpkltii 

NmI.* .a tht. AI<|M 
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ant ihi ^-ikiHoli**- ll - 



bm wAf !■ m4ir .ibb Mw if fci Bmpmiv 



■ 4il<r IbM tlH lia 



ninlln 



■ t V Bk-"** 

it,.,.«#rii- b 



•-.tnkuc that Mar in iww •^l>^tt m Cinta i«-i>g«^ i« ^u^nb^ 
t|.»r|l.^|, ti>oili" wxll •■•AaIImI itriwM^ ■lk*i*nrie Ur |»* P«« Ikas:^ 
k- Ttb >Hr 

llto im—'- i.-^^iii* IllitatnbJ trtk-W it* t\w l«*tllf t)fHrrr^j>- 
miilakvi. Aiiil 4trlBil^ drnMlilCB nfv Ulmi laf v4iv irf 

cIm Fn-n-fc iiKilic* TIk imi-tiKS^-M o/ Vkt- l4i-ycl»M 

t|,il»l arrk-k ln«!i-. kih' •liiiiil.r utr^ 14.-T4rto flMt AlW PlffclMC 
ITiU Ubuw* M lUH'WBhU n«tal>k< mnt ut iiniMal wMlM Mill 

p» >»«j tslif In MUl i|tM# apc4l«, 

A lieautiful Special Number -PrufuMl) int»- 
tratrd— 3a page*' Cover In Color*. 
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ATE NTS! 



*«fll*€B. 

In tliUMna bMMIwM lt»«f *a*r hm« ..».-f |/t» j^an _ 

f.»lL i»t,0 (tti- t.iri.u. ,,(- i^^lkHlUtt* t--- (•frt.«t> ".'"tl.J-Ji- 

11 -r«MU<i-ir4 r*T.*fi«i i» ;-r lu*-*;. ' *'?^V.,rr..^ n 

% ••..^n ti'-*0» It^MvTiK •« >Mi!r1ii«MnhM»f» "I r*l*nO t.^«A- 

if ti.i X r« Itw to Ito— WiUl ij U ltol AM* W pfua-KlH^ 
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BOSTON 



PLANT. 

By J. A. t^TKWAKT. 



HATIIIVfi 



Pi: BMC hftthii pm|)t*rl}-eoii*>truct«vl ami lumdlrtl (arm 
An«of the iiKMt «fTfellv«> atiO fttr rriirLiiiifr uf iuuiiiui|Mil 
lR«tttutliiiiH for tlHf |in>uii.i(iaii of clejutlitiLUc, ^hhhI 
KmUIIi, ai>i| i*imx1 cilttt'UHiiip. Thi^ vxiMTifinm of lUt*.- 
ton 04 a ploii<*(tr iji the luaiuigvuwiit of frv* uiiiriici|Mkl 



bath« hiffhlv tnsmictlvc* to eitim looklnir c<»dvtod«- 
veliiptueiit III fn«* dlri*ctiiMi nf ludiUtef Infr to xii« pruetl* 
I'ul kikI t*f-«eit[ial iie*4(l-*>f couittiuoily. 

Thr llrnt piiljlic I>ntli5 weri^ c rvctc^ in Bontoii by 
orU<T of (he Cumuiou <'4>i]ncil. Ui l^^GO, flO.OOO briiiK 
Api>roprint4*d for tliit piirpciM*. Ttimc wt<ro th<i Ur»t 
piiitlit* biitlin mtAhUshr<l liy n iiiiiniripAlity in this 
ntiiiitry. At tlii* nutM<t tli^ pnkViitUHt wutt for n •yst^tia 
of batti« distrilMireil at vurl«iu« (luliiu oit (It« \mr^ px- 



i9nt nf ithorr linn rathnr thnn for ■ few largr central en- 
tfthlifthinr-nts, a* t» th« Uriilvh plan. 

Of th^ tlv-4* tloHtiiiff bathii con»trnrt4tt1 at that tiinvi, 
at a coot (if $:i.riiM) each. tcoi)4>ral tyiw a low, 
w<HH|«n iHiildlnu. »ut»p«'ni^l on a diiiitliiic plntfiiriit. 
WJtlilii riirli wa« a (tlialluw tank tliroiijcli wturU ilid 
water floweil frefty. Air and liiclit W(-r»* adiuitletl 
tItrouKli the r<M»f. Then- were tbe Ubual dre(itiu|[ 
elottcU and buulu fur clothing. 




OOVKA tfTHVKT tlATU Ul>L»K. 




aPKAY 1.Attt>K, IMVKR VrilXm* UATII UVL»K. 
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SCtBNTlPIC AMEBtOAK StPPLBltBNT, Na 1M& 



UByorl^uinc^ 'i) puhIii?-«pirit<Hl rriciiui^ nci^' iiri^ItTcuiitnit 
of tile new 0lty drtiiirttuiMit cf bafhi>, wi»h Tliuuia- J- 
Iaiui, ehairniAik. Kraui 11 rtAtU>a» in tii*- plikni 

iDRrMWMl in ouiiibi-r to a ta I*'un, with iwurly 2.UUII.IHIU 
lMth«r», nn mf*r»«jMt of l.'^VJ.tXtUovnr thr- pr«'viou» yrar. 
Th«>c<Mt of inAJnt*iiano«» U-^t ypar wjw fi5,oO<i. 

Thf nuiulH»r of doACiiiK hMh* t)*i>ii rnift^l la t«a. 
Iti th*- new frlyle of tlo«itll>K hatfi <l#vl»»*ii bv a uiriubitr 
of the board, ttie t4Mik it \ftt optMi to tti<* i*ky, thii* in- 
mirint; twrfevt reiitlLAtlou tibj fiu'ilitaliiiK tb»' dryinit of 
Ibr iloun and walteol tbe lalerior. 'I'be tank ts IIUxW 
tmt, witb acapacitjr o( 1,900 to 1.900 pcT d«-. Thin la 
marly dooblt tb* Dombor nncamnKxTatol by Ibv old 
■tfl* liMittlic boMW. Additional huuw U traiiuRl by 
tm ranwajn wWBdln« aloM •Ub«r Mdr iin.l fi(r.-i 
whb crnoHlaia lodwri ta plar* of drnwut,' clu><-t.H. 
One runway In r tttmi lor adalu, tlx otbar (orckil- 

l'°rf!.ii ua!<'r tftuy hara Imhi a4dad hf tba new 
board to tli« bcaab and Boatins ballu lo taonam Ibeir 
MMfnlnaai and pupolarily. 

Two iwiiuuijiix iMoU irom wtsbliilMd to wpply 
wtniaar bath* to th« inl«nd_p«polatloii. Om «f «b« 
pooll It tooMld at Orclinrd 
wWt gum Mid trw*. cnni 



THE PmSIOIAOICAL BAMB OF WMTAL 

I,1PB.» 



trtak«r Roil 



joitotr. 

IqrahWi bMM 

•ndlfffaeCitMiialtlM 



l_p«nilMloiit 

Ark. » Dwll opM ipaiv 

MM fO th* IMMMBt dla- 



TtM lauk. a* br W teat, li ItMiloMd 
It li amnraattil it oonereii!; 

P aBdaiMtdM-pattha 

ehiMrcn'o m>l. 'Ppaah wMt maemtiog i« ><ii.iyio or 
RXOOu Knliuna daily I* mpoUai-by n* ally r>if«n^ Scr- 
•ml |>i>llini; buatbi have bMD ItmiHIfBrily lltird np for 
drPMintf rooma. Cfraat nara is axwclatNl to k*'f\t tIi« 
wntfr cloan, Tboviirfaca i« dndnMl off M>r»-rAl rim?* 
daily, and oncweach <Uy t>i« t»iil<l«cnro|il,'t<'ty,>itMii i^hI 
aud waxb^<l out. Kroiti l,3M0 to V<'ti)o patrotiM daily at- 
tend ihta but li. Tb* liuHru ari» ilividwl, lOfii at early 
tuomitiftajid eveiitiif;, bciya Id tlt«*rormiix>ii. aud woitien 
anil Rirb in tlie afteniuon. Tli« cutira ««■* vl lUe \xxA 
mu •9.IM0 

Th*» fNjMPri'lr ^KM'I buift Iritide *»f tbr ward 151, ward- 
n-MO on < 'iiho: .str>«'l. ut the isalUi? euat, innuurr* tJO by 
I'M ffi-t. ntul ha> a cajtarily raikfcinir from l.OIIO lo 1.401) 
|M'r^li» daily. A iiuiipl«r 'finture of tllH {-uiol I* that it 
IN H"»<*r»'il ovrr diiriiiir t»lt'<'riiiii linn*. Th<t n\\*>t un- 

portiint of IWtnn A elicbt ImnicIi ItachH (« tlutt at ltlv< 
N'lfrli Kod Pnrit. ro(in»U-r»*il two yt^nn* ai^>. wlnrli. 
with St* i.l»,j*«,nr»^ ].l.'r>. n.i I (Mt[i-.i\ f:n.-ii r -, i-i ivt t it.' :mI v 
|:).V< IKII) Tbirr> . Ni].|.,>.-i; III I'uriiiu- for 

the tM*-ulorMilil;*i| ilirnii^- i.f (mtlifr-. wljii n u rti l^r f n?- 

' Till' ii-"> a: I -Ak- m 
Str*-*!. whi '11- iTi-i'r i' I 
early in hi^ t,'riti "( 
thii purpo*-' III VK w 
a t.ijt»taitti ,1 srii'x > 
ii*»»p Tl;i' fr lur ri-i 

llr»t >t.ir;. i» :r u-rmm 
luo4tl.'i| hn.-k wiM 
Ibref iir.-!i":l '.•iuiliirt- 
Tlie »l|.jle ;• -.'iili.-! Iiv 
vatiii'-l iriN- Tl t 
iij'" ii'l'iir'*'!' •rt.'iilinu' r 
clll'il-'li, Wn:il 

trtw^lf ar- ' : 1 - ; -i i '" 1 
ar« ill tJlir r ir I' I 
wiimenari' ^ii. 1 1-r ;.i r 

f.i- 1 lie >il(H-rintoIii]rl 
T l" ».,M:ii;i: r™,iii,. 

Til mi l t'le Iwlliri 

lliii--, -VI 



ir pulilic h 
[iri'vi 
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i.-.i ;. 



1 

.'- fi.i 



Tti. 

« 111.. 



I" 



ii|.|.. 
Ill- '1. 



I" 



.•.■H fr" 
■I.- (ii 
l.'.tli 



lit.' 



(in I l iver 
■ tU ri.i.ynr 
iiil'i; t. I for 
l.iluiM,:.; 
I'V I 111 fe,:'t 
iL t h,- Kit,-'! I'lie 
• I :>lis nfi- 'if L*FU>' 

iijfcC"- .\ ru'* of 
:lir' ^o^ond itlory. 
Ill ri Tijice of (jal- 
iiti Ihi' f'.rwc are 
iiij'l nrii^ for 
Iri'iii :h.-' I'. j'traJ 
ileitt , Cru;u wtimt, the Mfap ailit 
Till' lannilry and engine rf«nti 
I'ur.iti) liiathnMiinft for iiieti ami 
111 ll'it.r .Mkiv,* IM iin n|]«rtnieiit 
i.l.'l liii. luiiiilv 

Lf,' Kiiiipht'il i,h1I lietirbex. 

tl^'i are Wiiitihri.r,.'! -Aiih \ tticli 

1 '. I M iimrkfl^, anil Im^ e ll.i.ir- ,.r i,"!i/io 
itii'" . i li' I'lhn;.''' are plw-tere*! mi l>nrk jirvlii-^. 

Til" liiiMiri.i>ni3 are* reaebeU by wide iiiiirl-U' ^tiitr 
eiuM!« from rarh wnltini; mom. 'i'he ue ii ^ liiitt.iii)^ 
a|kartlil«fnl lu«a»umi 10 feet by iii ti'T-t iitnl is I'l''* Ic-t 
hiA'h. The women'* i« s: )^40 and .'1 f. e-. I.,i;ti lna|i- 
|ridiitnientx thry are i-i'i.-lly iilliir . x.-,'|tlii'ic that the 
men'* riMiio i* pr.v.'J,-'! ■K\th incI.,*.-,! ,.rii,wer Itattm 
and !t inelivNl tuh«. whtU* rli« woiu^n have II ftlinver 
li>atli« anil 6 bath eAblnii. VmcYi dhower oiahln contaiiiN a 
dre««.>ini£ alcove and tiiarhte *ieat. Iivroiid which i» tin? 
.^Iiray alo^ive The parritlnriH and iMteliK of tbrcXMU- 
imrtnierit* are of ULarble. t^h bath fliviiiiuti ctHllaiuil 
a fie^mttrutu bvatinic apfiarutuK, which enables llie 
bather lo rv^'ulate the leiupenttilre of the water flow- 
iiijj from lhe»pray. After fallinir orer live Imthrr. tiie 
water drops iiiKiii a <li.*hed uiarhiii IV»or which iM'rTe:< 
the purpoMf of a fnottHUh lu tb* wat«r idowly drnnti' 
away The plimibini l» all opan, tha tub* of liea»y 
wItitA |(orv4*Lain with niekal plat«d Attlnic* thrvniithotir 
Both 4if tiM) battling apftrlnHint* have toilet nHiiif 
Tb« <tt«ain Hipplv (nr all piir|i<.>'<« i" lurnii-hed from 
lb* bnller rooiu or tb« lire de|igirliiieiit ret>air «hn|>. |.i 
eated Joat at the rear of tlie lialli huun lot. Tile iaun- 
deritit; for all live efiy iMths i» dotit* liem. 

All uiiiovaliuii Uy tliecity departionffit laat roar wa.f 
tb* purehar* of tb* balbin^ Muit and towel utipply 
lamivrly owned by tlia ■upeTiat«iidentH, who deriT>'<l 
bmn tiMtr mtjU an incani* in addition to their ^HU 
n«a< Tb* <ity paaaaaam at (irmieut l,9Mi irirU' one iMrt 
Aiiliii : I.'jOOwMDMiVauitit in two paru . I.NiKi nien'n two 
■ nrt nulla', UUO mvn'ii trnnka, atHi 't./Mi l>o>^ irunkK 
fi-r the tloatiOR bathni aiMl 1.3, (KM luwel*. Tlie revenue 
from tlila aoure* hut year waa OLSW. 

lu ailditioo to Irainvil alteiHlanU who patrol lh« 
•liore and ar« oonatantly al liand to luvrent awiniiuem 
fruiu vetitiiriii^ out too far, oertain employee iuive 
I drillvd in luisaiiii for reaoiieitiitinK th* ai*pareiiilv 
BurKioal cqaipoMnt I* provided at anrii 
, witb liniment forbmi***, JaiUBlwirtlHeM'ta tarn- 
«t «fwnp. ainnwnia (oragnMOiNb and bandaRMi for eui> 
apcaiua. PatalitiM an pnr4lcal1y unknown. 
Swlnnnlnir inntmetlm w iffMl a< all ilie iMtka for 

In preitArntloR for 

. ^ ■ iuoTw difvetly with 

rattVMhMlfctka haad tnMfwitor vMta ttwpnblle 
aaauMii inatilntiinM hrton lb* cina* nl tli« rchnol 
Taarand laarhaa tha ohlMmn th* awlmiulnc inotiom. 
Toward Iba and of th* wwwn awliiiinliie coiiteMtar* 
h*Id and tb* wlniH>»i are pren^Dted by th* luayor with 
ipild. »ilT«r, ali<l broiil* Mi*dal» l>earlnK the eea! of the 
aitv (if Bi">ioii 

Tb* Hlua in BtMton ban lje*,|i to dijrnify lb* pract i<'** of 
baltiiuB. lo furniah IniiMeent rnreathm, and loraiue 
th* pAo^a lo rryrarti I tie V<til liini; catablfitbtDenta aa n«' 
esMarr la thair mil-being an am tba city water aup- 
pljr. tli» •ammcaqriiMi, tb* MkoollMMM, UtenriMh 



tlM whole or nut of iMi ttm 
thii» and Alto ID MiHMflt lb* 



iiriiiri. 
■'f :1k 



I K we i't'Tr'Uti"! ; 
t,. i-^,-r\ j.i-^-il.l.- ■ 
Iji-'H, tJif 'Iru'-I ;IP 
la liirui'l- II -uHi. 

IlKTt^ IAIl;iLiCr I'li'lUr 

ftfi' ivl fuin-t.i.'tjii.ly 
rlii> lituis fiT <N. tirLiiit, 
hi^vi- jy-yi'hii'iil iiirici-i. 
ijut hwp »".. Ii if w- 
utiifonii ♦•l^'iii'Mii* li 
liMe exists « k'n- ii 'liri 



|.i:i .!.' 'lit- (.'Jlltrl.f of coU^oioUK- 

If liniiii *>-f:iL- f,ir (■><_' miifonn 
Kvnir.'l.lnt".^ ...f ^■ll.L■1l:ai^- Tin- 
.[■- (-•iirii;i<[ b*- ilfc.fivi' ; if thrv 
nimAli-'l tlicy ■."-■in (.fTiT iiii-ri'ly 
U'ii i"v*'ti:i'iii fuui't i< iriji. II 
s ..I liiiT. r.ur -iril.n-, it wimM 
iti'-i "i-iif I:!!];!--!!!* niure of th** 
viKiM !»■ iiHf,.-^. i.t deiiy (hat 
i,ry fur lur [in-Hftii |iayc*liu|utry ; 



IIh! only (|ue«tt>j(i iti M licihi^r thin difticulty rt-njly op 
l»MiL>3i tlu- 4li'tuikriJti nui.1 KU|i[>o«itUHti (^f pKyrhoptiynKiil 
jtAritili'liMui or whrtticr it lumiis thnt thv uttiial tbrnri4<« 
of to iliiy nn* HiAilt>t|!tnr>' nitd iiiiiHt ht* iiiipmrpi-i. It 
tti in p tliftl tti. :irit .' i- \i>t* cw-^, thai bypo- 
tlkHM-ft oiJtif>tni -resi tiv which all ilfiiiandH i*1 pny- 

ohuloiry call l>e HutiNQr^i miiiout Ihr u^ual MirriDcM* of 
ooi»itiiitrijL'y. ThL* ^iluAlion in thr folUiwiiii;: 

Thp wiiolr BciH'iiji? of tho phvni<)Jtj(fi«t» r«p«MTit«ii to- 
(lay hi A »uU3ifoMo«>M at two <Iini<fii)iK>ri*i : Th<>y chink 
tlir- roaneimu pto^Roi|i*n» M «1i>iH-iHlpikt ii|M)n hruin 
pxritMnidoti wbletl can vary ftiNt with rMffanl rothtfir 
liH'ulitlM Afut ««>oondiy with ri^vstrij lo thv'ir ipiatilita- 
tivt* Hni<mnt. Tht^i> lw» vnri&(l<HiH lU^u ci-irrfh^iocid 
lo the quality of Uw iiM>nlal tflriuf III aud to iu tut«a- 
taty. lu Ibii OAOiuticml eruter, tor JiutMiaa, tli« dif- 
famt pitab of thm umm Ibim a w w p i M ida to 
locMlly dlflbrvDl KHi«tion ealK th* dlffarant Inlw 
Mm of tfa« aun* to«« aanaation to tb» qaaoUtr 
of th* ficltMHsnt. AaMeiatloo flbpr*. whtMe foa^ 
tiona ar* not dlfMtly AMonpaoled by cDHM'tikus m- 
porknnw ennn«*rt them millions of p«ydiiop)iy»1eal 
*'kiii>'iitnry oerji«rft in a way wbldi ts lotaclo^ oo 
tli<< ol the iHTiphrral mrvtf. NoAeHoui *tt«tupt 

han lM!mi tiiada Ut tniKiiwnMl thin klinitle »l*Im!UM. Cer- 
tainly rvoml ditenMlCUM baTe bruuKiit tuaoy propuu' 
liuiiii to nplmem tba ^lUFtle phviiuki^imJ aaaoeiatlou 
llbcT which cNNiiiM'to tha pii«vbat»byakeal Mnftera by 
wore voniphcHitcHt aywtana— tnaonaa. for tntUiKw. i» 
rripard to the opaniiw and eloaliair of tfao oonaacMng 
liatlia or in fwirnrd to aptolnl maoeiatioa mnUn or 
■pMlnl iMdlntloff oall Rfoap^but tliMO and otiMn 
MtWk to tli» old prioolpio tbnt tbo floal ptmboobyilMU 
pnwmoorrtflfwikda to tW straiMth muI MMMity ct * 
mwmf MbMlattoit or of fta cqunlMt iMmdaiClaiB, 
wbAt«v«r nay Ikave bfooifbt aboat and aoMipad lb* 
eidtcMeota. 

It !■ Una that U baa been aoniilta«a ObglMlad tb«t 



the Muiir (;anir]kMi aril may m dvar atm 
lively dilTereut NtatM of axcKaiBant, and 
uiilUuilml manifoldnaM of naw paybhophyiioal varia- 
tioDH, But it i« elaar that to aeetpt aoiith an bynotbrnla 
iii«uitiR to giw np all tba advancairM of hralo kxalUa- 
tion. Tho cotupllea««dne«0 of th« wtmld h« in 
it^^tl BUiBeieot to irtve irrouud to the Itl^'a that li« 
iiiolcriilea nay reach iiomt* luiUHMin of drrTfr«*iit k*cal 
OLHiibinalleili» and if evrry ouiuhliiiiti'ju comr- 

t)|K>ttdii to a •raaali<Mi, all lh<* tuim a»d colurv aud 
i«ii:i-]l> atid mniiy othrr ihiti^ luav gx» uu iii one eell. 
Hut. thfii. it i9. r<itir>*-. our diiiv plana ibonecou- 
iit*t':iou» and M]i.-\'-i>>.«]iiii)t ■.>f diffcTriit stain in one crll, 
miivL thiht u'tHiKl Icvail to thiiikitiii,' th4t ndl itM*If lucon' 
iitrui't4Ml with luiLliiaiii of pnthii juKt likr a luiiiiatiiri* 
bratu , ill »bi>i^ all iticdiffif^iittim wouUl hi* traji*plant<Ml 
iiitci the anknnuii >truriiiri* of th** rrll, If wi', on tlip 
crth*^ luiiid. ito iJi»t filter into mrh fii>ft'MlMl<^»iiA lb*- aiv 
rwpt4iim* <»f qimhriiliri> rhaii|{r>H ill th*' c**U wmild hflhif 
UM In th*- Kant*' iH.tht .i>. If w.j -a. t> -.v-i-fl--*! I'l i.f 
(|ualilarlv»* cIkui..*-- of tin.- hr^ n iri ir-'iimil 1' iiM 
in»t rl(»' (in i^'lfiii. 1 .u'. uirr.rl\ it:;i-jre tt , aud. Il.t-n- 



f'ln-. MK-li iiii (i^iilui'-iiuii liv|tot ljt 
Tlif [..Illy tl.fiirv w hn'h 'hrjtu'- 
ijt tljt- tliL>)ry «■( iiiiifr^'iir I'll! 
known theory cljimih thar mh.- ^| 
fActM, nainidy. '-h.- (.■t■;ll.^-^. nf 
n<yt »ifnfnt|rin . iiti.t, l hcrt'1o-f. I 

ftcrV (■Yi'lff'llil'Ml V, ttilt HI. I .'.i-li 
an-.l [....-illl.l J.l Iil». 

:-:-r p«rh \' tni- ; 
11 -MM 



r.'.\niiut liave wciciit. 
i /I TLSilly new far". 
iTiuii^, Thit. ir*-U 
I.I.!. tT' iiip of miiM*iouii 
irt .iiiii inipuUc, ar*" 
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.1. lUiit I-. ijf |»o«- 
iTil'iibl.- iirii.i ei- 



r,..tl:itiK- t-i a.. 



it'-nf, 

rri.i;i t!..' |«-yi-!io[ Kt.in.lti.i'i.', •mly 

I It.' Kll.il '.f fH-ti'li'--' nf Ii>.S fli|.-il i.ltJ..H'tj^. it CJUlUOt 

w iliTTt ft-iit ilttgrwn anil 
riii.i--|-iii', 'f --ris li.-,-..-tn. >. r..n»i-Hi<i» uf U» OOlit^ntM, 
Nud all vuriitr I >u- .yr,- \ !tri.t'i.i;i- u{ (be cohl«^tiT. whicli 
nin»l b** MTiiil-ii-n . Niiil ' ij* rciuaiiwlfr into elftu«ut(t 
which arv tbi'< Tft i<',\ i> < iniiiualfd with ilw clciuriilA 
'i! t^S'as, that i-t, wiUi thtf ».«-uadtii>n)t., whi3f roitHCiouii- 
i.c— 'lulv Ibfl prnrral coiiditioti for tln-ir f-xiht«-ncr. 
Hut iiloi tfll^ iMiipincal aiialr^ift and nim ui ut thp 
nnu'iii-ai [wyt'l.i .1 i^M^r ..n'^ tii tbi* «i8t» la th«> Kr*»at«*t 
nariiioiky »itii > u ti j lu <jnio|diU-hl clultus and opp<»«»eil 
to tiMt iiin«>rs ;ir 11 .11 • I i-*ir> , The p-yrboUv"*"' f**" 
i»liow Hiiijilriimlly tlial ihi?. w»callt^l ffcllusr of etTort Is 
lUrfTly a iTPi-Mip of "t-tisatiotis like other nenrationit. iv- 
prfKluf*^! jiiitil and inuwir* r^ijualiun!! wliu-U prpcfdr 
iht* Jirtion and bavt* the riM*' of rrpn^M-nting ttie itii- 
puht? mcnrly nn tirmunt of the fart that tli<'ir anticipa- 
tion inaki'» iiibil'ilory ajiKtoiatuuiA >till pntmbliv It 
would thuA fr4*m thtspolottrf Tlt^w atM> In* il|ot;;ical to 
think th- poyohophnlMl taMls of lh*"-v •^nHatlooa dtf- 
f-r-ht lu priitoipit* mm Ibal Of ul]»«'r HvnKAduni. It 
th«< oth«r Hnaatiooi are ac<Niusi»niiiirnl» of B«iMkory 
euiteoientain tba bran, tlw fiwJiuipi of iinpube cannot 
dalni an eseaptlonal ntMitlnn, 

Bnt ar*" qriality nnn intt-itfcity r^ntly th« only diff^r- 
eiu'i** iM'twi-^'H th*' i£tVfU »*'n''alin|iH ? ("an tlif whoLfi 
mntiifoldn.-T**; of tli*- onritfiit of cuii»ciou»ijt«-ii rt*ally 
iMf dot<>nnlri<«d by rarlaltooa In these two dbwtlouB 
onlvT Ci»rfalnly iM>t; the *eimtimn «aa vary even 
wh4>n quality atid lutenalty mnaiki eooetant Aa an 
{Ihi'trntlon we may tbiuk. for Inafauoa, of one varia- 
tion wbleh la cleariy not to be cnmpared iricJi a 
<>lLui.i;» in kind aud vtrenieth nf the mum I ion ; namnly. 
th« variation of vividneM. Vivldnaaa ia not idantioai 
with iut^'tioity : the vivid jinpraaiinn ofaweak aonnd 



and thr- urivivi<l iinprmlon of a Dfrniii; aoui^ Mill 
DO vay iijt*<r( h;uie*>«bt«. It the th'klo^ of tlieeUMklu 
my rtHiui becijnkvt* Iw and Imh vavid fur tue tb« natt 
1 bMN>ine abiturbvU in tuy worn, till it Qoally iliu[>- 
ptrnro. It cauuot be coiu|>anKl with the (Txpvnec^a 
N^ lticli rtsultii wbeu th« clock to which I {{tva uiy f qU 
ntN'utiou Im brought farther aud farther away. Tba 
vrh:t« iiupreeiiiuu, when it loaeii vividn«ia, Jui 
L'cooiue (Cray and flually bUiok, nor the larir» tha mutHL 
nuT the hot lukewarm. VividneM I* a third dimpQiloe 
in the iiyf>t<irii <*i iwychical vlptnenta, aud the pnyobol^ 
gift who poMtiiLatpfl cnnipM*t« parallehsui has tiia light 
Ut dvmaikd time the phy»kito(riBt «buw the eorrN|iaB^ 
inc prvivwH. Tberv are otbvr gidei of tlwt ifMatlnn 
fur wbiL'h the natne it true ; Lhay Mhare with TlTldaMI 
the loure subjeetive charactar of the varbKloo» u, lor 
iiutanre^ the feelinir tone of the wnaatlon or iCa ] 
n«eii and prMt^miUHfti. (»tli»>^r varUtiona brli)|;n 
lectlv^ faiMoro into the ooinid-ief* of aeoaatiooi i 
a poaalbility of und^frrtandinK tbvui from tha eo 
tion of differaul kindv only. forLnvtaueb tberab)wttva 
ahade of Idt-a* w*^ believe or tike abatreeleduaa of iikM 
iu loiriaal tb'JU(;hl«. In short, the MHiBatiMu and tlieir 
eoinbiiMtioni show baafdaa tdnd, ■tPtnitb and fivl^ 
iMa* iitili other variatbiaa whWi naar beat be ealbd 
the valoee o( tba aa n aa t ton t aad of tbelr 



Iba^iMd tbeorirof nodcm phyBtoloffloal Myebologya 
nhMB, niiia]MmaMB.o|nrat«a uMrely with tba l>nl 
dIfliiraiMaaaf tbe mUi nnd the qnaotltatlva dUbnmm 
ot llMir iiMltaiiiit^ mr Mt lo Jlnd nbyalakcletf 
wiUiMn wblib mM tik p trnM to thn mJdnan ni te 
lb« vnlme of tba eeoMtione t An MamfaiatiaD with- 
ant prejodiee munt neopwarily deny this qeeitloa. 
Here line tbe deo|>4tr RprlnR for tba latent oppMlilua 
which the pevehopbymolnc^eal elaiuM ftnd in uiodmi 
myelioU>«ry ■{fre arV factn. the oppnnentu *ay. vliieli 
find no |diyAioloici«Al <t*>mit(^r|«rt. mid W4t intie>CtliM«> 
forv. a<fli;fiowle<li{H tht* *^ziNteoce of ptoyelw>10iei«U pc» 
ee»a«« which have nothiuK to do with tike ptiyaiulofiea] 
ujHchluery. The vIvldiiifM. for Inatance. U ftiJIv 0%. 
plained if we aocept llie view that tibe brain dtnuf- 
UiinH tike kind and Ktreuffth of the aensation, winv a 
phyaioloKically iudepencleut aobjeet turn* th<* Ait<>n- 
tiou more or in» to the MnMUi<m. The innrr. tli» w 
tention aett, th*i lunni ririd th» ttenaatlon ; in n «liiitiiir 
way the nutiJtH-ilve ai-tM wouid detcrniin** thi' f*rli;.4r 
tOIMOf the *eijhMtion by »«|eftlon or rfjectkKi, m^l w 
00. Whib the u>tual theory rMtti< t >. :*.l n. il.. m'rt- 
aieodatloa of lot-ally M>iiafat*':i t.-x-:itP'Lfir«. -mij a 
thwr>' tbiit pniphiMt^tf* th"* vi^-rt ih.-kr il.i- p}] .-, ilnjir- 

nlfy i.t-tfTIJlillCt] f l[ji-t:L'ljB lUllrl hi- •■upi.'Irll.rN'.'ril lit 
11 1 J aiipt-n.'fi V iiiir mi l.ijt:^."! w hirh lakcft iil f i" u i-r Vt'i 
iu-i\ Ilif* i.iiii' 'Aif i.'._-v.ii'iati'.m tlu*i..r;., the uttii-r lije 
apw-P.-Tpt lun rlii'iry. \Vf huvr /l-- 1. Ir.l^-'-'i -.j.it 
tin- ii»>i ►.'i.atii.'ij tlii-nry i* itiMjfnfiiMit l-. M'Ivp -i:fw!ii.k 
pfobit-^in, katE it i» ti^rillv ut'c».'««ary to cn.pfcia^ii*- IhU 
the apf>ens>p(i<Mt thmiry i><K>kA the aolutbon fmis tb* 
••tart In a Uvi'^^ly tinpo««lbl« direction, and is thai 
ill itton* iiiKlaken than (he aasociatioD tbt>t>r>'. 
Til*- .^l iwrcepliuii theory,, whalevtT its sjkci^I l iVl 
,n:ij riiiilo' Up may be. d'JCB not nee Ihii*. t;it> pt-u r 
I ,"n of 11 phyiiiolnpml biutifi for **vrry J^^>^■i n \1 V:t 
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rcKU'i;tn(^ tlit- 
rhi'Mi flier* .^.H ht. 



■ h ounti'..t \m' 111 



.llKVfll.- 
<tir--.-tl 



cauMklity, aci'.l t!iiit r4*»u'itiij|{ ttit- mit^Al axpt-^i [u.'.-iiiii 



g-ivinir up tia.' Miilv 

tioD fur thii pfyt'l 
tioisii a.Ti» ». ri.ii|- 
lia-»i». ln*'\ r»'p^r>.. 
Iti.'f. Iv li'v I I..' I.' 
\.t>\ ni.il wv ^Ink I 
niiirrvi- rlj.- fiilr 
r. (.I.t.--.] (>v tht- «i 
I'UOO of I. 'it" 



f vipw whK'ti »*oiiit « ID q^f*- 
.il^i^^rlxt- irtru»t.' n5>p.Tf-viir.vi' (uiii> 
iV iMii.-t'tVfvI *■ 1^ fi. nir |il i> -lul.v'f*! 

a iu;»:iir.jMiiH...- whii'li r-Mi lltiknl 
lf".i-L'K-nl cat'-irorif- <if tin' pfir: -.-il 
•-ri.-k I" t\if Milijr^-Ijfying li*-" wiiirll 
) "f .if*-, but which U" in (itniciiil* 
'',fff if) ii't,' view IU iMMiu a» tit*- *i 
ia iLi'kuuwiedgL'd a* a een^* ^.i 



I ■• \ ^bolof^'ical objf'.-l 

lit doe* this biiiikrnpicy of nil varieni-^ if 
r»-pti >n th(*nri*M iiecN'fcjiArily forcw a* iiack t«,i tli* 
i'iiin.i:i t;u-i.ry? I do not tliink ho. Th? dciuAinI "f 
thh- M;»>*K'tiiti..ii rhoory rliat eve^ry |iRyoho«>lfi kliould i* 
ai^^^iniMiiiUHl by a hi*iir<N*k* chdiioI be triv»>Q ap hot 
Ihm neiiroMih may Ih- tbiniKtii In a richer way tl',j.ii iu 
tb*" *H^b^ine of the a^M^cintiouintK. It seeiiik to id*, 
itidtf^l, that lb*" phyitiolufcical theory wurliN cti il.if 
u'lCh au alMtntd tichemt* witJi which uo ob^*'tTAtii>ii 
atcrecH. We do not know of a t.'Mintnfietal tlijuiilMti '^i 
which does not igo over into rwatrifnjpal impuli«e» The 
^tuiJiciitiu tonicity ami artinnii of voluntary luiiwl*^ 
on Che functiouAof glands and blood t«4m>U,ou I^^^'^o 
r«*flei oantera, and k> on. show Im>w ev^ry p»Tcb4'|iliv- 
alcal atate dlaobarfrM ttHelflcjto centrifucHl latiri'*'"*' 
And yet tbrae perceivable uertplieral effwi» ar*- 
poiirae. luerely a auiaJI part of the eantrlfUf^l lupsM 
whif-li reaJly atart from the end itatioH of th* Mntorr 
cliaunel, aa inoal of Ihent probably produw only nr« 
dlspoaitkMU iu tower utotor oentem without fri' i'f 
directly over into woreuwnt. and othrm may f^.tf 
away in the tinliinitc^i divinion of tho diM-liAiVf m ' 
raiutflrjttlon of the iiyMtaisi. TtM>M» BilUuin&f of fi **•«*•• 
art* not merely tho wlre«to pulla Few hundnd uiaKlf*. 
no, the oenrrifnical fij^st^iu repreeenta certainly a 
ooiiiptex luer&reby of motor eentert too, aii>t t'*' 
^pfcial fltmt muaele liupnlae li aienly tbe U*t (•ui<>-^'-' 
of a very cxnnplei oo-opcratlon of very many favun 13 
ibe eeutrifugal ■yitcnu Manifold ae the inci/(n -<> 
narve eurranta louat ba, tbna» alao the pwelbiliti 
eentrifucal diiebargev and tbe dlipoaitiuaif 1° 
nanrooa notor ignieB dotanblna thade|i«e« in "f^*^ 
the BMRHoa Mb on tMMAMntho ontrip^ttl leMi 
itfitaffd ittnnlMlMa 1ft tetbot not only ibrfM^ 

. ^ 1^ amatly the msuc dtvr»" 

~:til*notar tiyftpm. !t«<'I'^" 

. , Vbleb fovnma tbo jKoce** ic^t-^ 

center. WbcCher the apaclal vdTarant eliaMwIlr opM 
or plnicged hopUe« abaolatejy different MBM P*** 
eewttn lu ■pita of the *«ine afftfrent atininldB. 

I!t»m we have. th*n. a new factor oo the 
lotflcvil side which Isitaiorcdin the upoal •cM"*' 
make- the t>vvehic&l facta dependent opou 
prt»cr-tM*» only aud oon«ider« the <*"f'*'"**f_5f!lrllhi 
thr brain a» a lat«tr effret which hegia* ww" '"J 
iwychophyniejil fuii<!rlon Id over There i» oo (•"'^ 
wiiuMirv piv»c«fi which l# not tlw bp(finiiinir of wo 
tt*>. anil thih c^ntrlftiical part of ih*t pfiHrBl 
n»^f».*arily varle« the acooiu|Mnyini; (i^Tchlf^i. 
aUo. Am hpn* the action of the cinler i»coi<3<»^ 
pMi-enlinl fai-tor in the tnivchophy»iral prrVCM. ^''TK 
call thin view an aetion theory a* or*f "Kf^^'^JT! 
in andappameptfon ttaaorinof tht iiarrJC 



I 

ii*« 



uiyiu^uo Ly Google 



tb? pontiitttt* that tlior<> i« iin I'tVi-hii-Al VAriuriitn vri'h- 
AUt vftfLatfcon on th* ph> i-i -l'-kji'-Jil <■'■■■■*■ with rtiH 

ji|>TH»WptK>n»*lll kll tliv wjuvi-finri itrtit 111*' iiiMtT ;\H- 
K'-nrmn i.if seiiAury bnuti |»nM:»-«-"-«. ih rri>-iirii: i-^-iit v* 

[ki-iv the (.'uuulcTpurt tu lh« »ubjfrli» t' \\5riiiI-iJti nf r lie 
fuels OA riviiiiiiHu und v>kSu<m of tlie »4^ti- 
ks^Imui. It triL-ii to ocMubinL> iIip U*f;tttuiaU« pnints tn 
both vit*w*, ntiil clftiniJi tb»t ^very (wychuuil Mtn:»ntiDn 
■1) vloiDpAt o( Uw coat*nt o( coiuMaou«o«M m tb« «€• 
eotLkpftolinpnt of ttM pAqraMpiO«Ni brwUflkftOM- 
tri[wtAJ sciuiuiAtivQ booopM moffoniM into aoso- 

Tbik c«utrai pruoma tliUM clettrly depe-udt upun Puur 
fatTtoni : Qr>t, u[k>ii tb« local Kiluutiuti uf tbe B^uttuTy 
tnok : aecowlly, upoD the quaiiciturivn aiuouut of the 
inootninc eariwQt , thiixlly, u[Kiti ihi- U.-tji] nitaation of 
thtfOiltfloiOK dLioharjfv : antl fntirthlv ujxm thr rjiuin- 
tlMtlvt MKNiDt ol tb« dtM?h«rf^-. Tho flrfit two imffton 
kO(M>nfM, 4iUrnlneil by tli^- luiM'iulttie currvst. 



oBiGiN OF AUMBso Kvmmm. 

Dz ODB>»iiUuro, te th* Q«noa CWttollm VUi- 
tarflA, triMft bMk Iha orlgitt «( ttM Ar&blo nuiuben lu 
Ifaa fMt Ifaat th» AfaUAiu, Mop (•ic«'il«tit treoiuetri- 
cMUU, fbnuMl thvir nmnlm ttma NiiupLo geoinatric 
flfniw wboN «MtlM ONHilid ; 



■fftOf 

vbMi «MI b» refiteoed by au n 



itrauorticiftl l^tttu^i 



tbi* laAt two facton 
tojrtlw <li»p4Mition« of thn wiitrifaoU 
mtNB. Tb« MMcialiou thnnry, whi<!h ctmiiditn tnm 
ftrft two fjuitois aUici*. think* tlMin pantlM to thn 
kitMl mm! Mrmffth of th« aAnaiUMik. The ACttoD theory 
acoopU ibia lotMrpr^tAtloo «nd ad<l» that tJie iwo other 
facioni d«t«TiDkDp tb« vaIom and tbe vIvldoeM of the 
«HiM(lo«— ibe vaJue* parallel to (be looal ■liualiou ol 
Uie «lla«baiic«. tbe rlvi Jneat to tlic o|Miuiaiii of tbe cvo- 
irifuyal L'luiuueL nod tbua to tbe totinrity of (be din- 
ehacxe. 

II (be eeotrifoffal daeobaiv* it IbMWM, tba ebannel 
4mA, Umo tb^MPfonr vnmm idnob h bffora, bat 
tb» taptm l oD to BBTlfMi qoptwuirwi, white it may 
bsMMMvlvkl iMrMMon M tbe btadranet of tbe dli- 
iluifft diMppean. The lahfbttion of idea* wbteb n- 
watas aMBplaiiiable Co (be aMWlatlocibta wmU than 
■MB tbtti a apecial jkath of diaehaf|re la ehieod, and 
tiMH tbe Maa which nemia that dieehans* fo*' lt« vivid- 
wiB eannot come to «xj«t«ii«« ; the hjrpnoticDr'e worda, 
lor iiutiuioe. doae «u«h channol*. OdIv dt««baric«ai 
aadoiM, can he Atl1al^>ll[Ml« ami tboa under uutoal lo- 
blbMkm : klt»4 in theiiiM<Ivefl may be lotcieally ood- 
mdteKory« but duI (KiyctL4>Iu^oally, while one actiou 
■alMI CM aotairutLUtic' aellkiD. indeed, hmweaible and 
the inhibttfon uf iiifan raiulti maralir mm tbe in- 
faibltfoa of discharxw. If thia vinw is ommn-t, it ii 
Hear that vhili* m'i> i.tnct ly (l«iny tht* r>tti>1«>nn> of Apcoial 
tniirrvation m«nMat)onf( we ran now ^ny tluit ev*)ry won- 
fHtioi) without »»it>'iitloo \n phyflnJi»ul(-A]ly an lnn*»r- 

ol vi\-l<iii«« to vlint |wveiii>l.i';:ii-a U at -!ilJ. 

With rt-Kard to tht* -.t uiir i.jii ( -f r||r im.Iur li'.- 

rliarire Ihc manifokIij('-^>'>f p.]->-it.il,Eit' 
rtiAun«lji niay b*? c'ly^cil lu ■ iji* dir'-^. t 
otlirni ; thi! actually r>-'iiltu. 



priKlucc of tii«» *lt Hilt ii 111 111 th' 
ayxtPni, with l« lllll-l'if lh <-f rn 
-Ainw iw>n*»ry *t|I'|iiIiis n.u'- rl. r 

■ ifT"r*'tir ( ili:i.>;i- iir.i.lni-.''.% Hi-i: 

' L'-rtl j\vr«. al:. J— rliii-'H. I* it Ii 
Tue viviiin«!U wouid limii bt; .1 
yei tlM! (lifTereaee of locality in 
jivfi now fcAturcM to thfl |wyi-li: 
pjkKra a* iUiiHtrAtionH mn^' )'< : 
.llr»■^ 



'vi.lcnt. Tlir 
LiiU "pcn iti 
ijiiist i.'i- liui 
■'•■i.tniiifcal 
.■nil:-utti.i.«. uiii) the 

JIl'ItT H TiM.ijaHIld 
--ni-i il.rT.*r.-rit r.-i.rrl- 
»ivuf ijil<-l:-l!> . 
«*llV?i tnt* MlUIr', llfl'l 

li.Hchnr^'r iijU-1 
l.Mii.-iu A few 
\Vi- luay 
hr- Miiiir- icl<'a 

}>rv-*t-iA and 



'4 I I, 



t'.:!-! Miiir w III r';i pfi . ',■ 

■ tu' ill-' tlir f.--Ii-u' luii-^ : 
r-L* li^i-M'il r.h th." (iJ^-|lu^^L• 
llkplt'.v*fil.t (iv-li:i fc'' biL-tril 
lS*\Mr< H.n^ hN'|.i:itf the 
; iqi'*.-r.-f[HSori, 
■riiiiri.v! Irv t!ip 



fcbaioliitiL 



lCi»lJUkr>k!) tho *hade« of tmi- 
iiiAV h*ve the ttubj^'tivy c i.t 
fiiiure. It corr«poiid'* 

didcliarjct* which di>i^ 1 
"fjjt^t't auy luorv apt^ar'i -1- 
iKni a> pTB»M»l. and Ii: ii 
.1* fiuun-. In lhi» S.T' -rjii hi-|. 
'11- i-U-ajEtirabIn nluuli- - A 
■■I'Tinl t'it.-«risi^r> : tin- i 

■ u tti.- itui*Tvntj..|i i.f ri„- 

Ui ijiH <M^»- <'-H>'t' III* ih't'-'iixrjjjv Ih il''r» 

illlprertj^l'ill rtl'iii^, Ul tllH OlbtT C**** liy ri>->i_MM nt .r»li>i 

alt-i. Ilrn^ in-it-iJi; the di«riipr««riHtlir?i r.f ih- ili'inirt 
cjncypttou «hicti may be rrprewtited by the aaruv 
M'UHatiotiul (luahcint which wi>ultl furiu a eunert-l^ idra 
and yr*t Kaa a nrw llubj(^v:t)Vt^ tune b^tcAUM the ceu- 
IriCiitTAl ili»cluLne« in for tha connrt'tf* idi^a a ■poriaHziHl 
imp(il«e, for tbe Aoncaptjoo a tr^iiitral inipulxn whio^h 
wniild Miilt all obJ^trtH thooffht iindor t>Mi <^nn<>'ptton. 
HtTf )Helunu>. sWk thefeelliticol twH^f which character. 
itva tb« jiidirtu^nt ; the jadieui«*nt ihiT«rH |>«yehophy- 
iica.Uy from th« mere klea la lh« fact that tlte ideas 
liiscbarge (beuMelvea la a new loulcity. a new uf 
the low«r laotor eenteea, «raathi>; thus a n«wdiiifK>- 
Aition for later naetiowi. To be auri:, niaii^- of lb«iH! 
dbcbaryrea lead Anally (o muMile ooDtractaoiie wl '^^ 
bfftoffwith th*<Mi r4>ntrtp«tAJ Kefi«atloiM from tb« ' ' 

(be cuuMclvtt. tlve tendi^ititt. and !' ' 

niiaatloue tbetUMlrea then beoooe a part In the Idea, 
for inatanoe, of time, ofafMwe, of foetioir. Hut the 
Bow part oaly refcaforeee (lie gecieral foue which t* 
liveo Iq tbe general dladtargv. aod (fivee to it ootv the 
auot datfttl Wbioh seta it* eharaeter Jiwt (brough (be 
UMldlDff Hi ttaaet eematlom of eoapleted raaoAkwa 
whb th« «iooompaaiiiiMtf of tha aantml diaabaiaa. 

A aoosietent MMbolgnr thai omj ftait wRb (ha 
fUtowkic priDolplfa: iraomidara all wmMHam of 

iBMiDal lute at TartetkMM ol tbe eont«Dt of 

MML and this wntetit at a eoiui>Iex obteol; fl 
ivc Id ftkia fln^ pnaappoaitioo a coaiplteaitM 1 _ 
lipffnMtlon of the raal in a life, a (raiufonBalloa br 
wblflih iba aubjaedfyiDc v-iew of real Ufa li denied 
for the cauMil peyeholoKioal lyateBa. Kvery eon< 
t'-ur of oohMttoastiefe te further considered at a com- 
I of eehMttona, (bat K of poieible elementa of 
j»-r> 4 piive kleaa. Bverv i«n»atJon Is oobiUlered at 
having a fourfold manifold aewtv trarylog Id klnrtl. In 
■tr(*^n^th. iu vivittuewaitd la value. The pbyelolOicioaJ 
biuiN of vwry ffiMDatioiL, and thus of vv«ry peyetiical 
rtt'invtit. ia thr physical prctnrM by which a citulripetal 
Ktlitinliition tHMNiinra trnniiformed Into a cnntHiucal 
iiupiit))>e, ttui kind deiifiKllntc u|M>n thn locality of the 
oeiilriii^'CJkl chill. ri' L rhn -ir*'in^ii utton th* qnantlty of 
tU)-* HtimuUiN, ih'j vjil )H iipoii i;ti«^ liH*aitty of the oentrl- 
fiiijal ehu»ii--l. ixtid the vividiifw iitKttt the <tuaittity of 

A train <tf rt'ii rf fr.fctt'patur i^Jirtt, t/ii-li luai^^d with 4.*;^ 
ca-ew of ►'vJh'?. wa^r^-^"r1tly «hl]i|i..I li\ rlu- KiidMit* [.-0 
anil Sti'TK^f < "•nniwiiiy frotii Siiiiim. Kn^ , ►'h r in:r.- tu 
Sprini^ftelii. Uaaa The e^ga wvre gatlierrd fruui Kaueait 

I (Myam 




Opiii^uJn^ thlH interpretation, a Hameliu rea«ler of 
tbe naiin. Cuurier p(titit« uut that the Arabianii 
borrowed tlH-ir fig'ureK from the Itimloos and cohms 
<]Ufutly they nhould be called Hindontaniw nuin- 
lirm. Thin aathority »tnrta from thi* «qi]aro a» tho 
fandauiental flviira and tbw ob(ains tna loUowlOfi 
' " " ' 9gu9 tmfum, dosbte 




i- H'tn tl:e shiii:*? of rhe uin'fl [ml ro^:vi iut Aiid c»>r- 
re»|>uruliiii; iu number »Uh i.'t*- r»^|.fi"iivf ih*^ 
namoft orii;inat«nl, at Kr^l iti i.tttm. >' l' . tiovi ur, nliir. 
the newly addei.t line, novum adjec'-uiu : uclu, f.^hl. 
cya-akiaped, ooulatom ; ■epteui, eeveu, lufleetiuu, uep- 
tun; MS. dx, UmWvb, «MfiuB <f n 



WOMEN UrVBNTOBfl. 

Titf: Pnt^'iit '>rt!rr n.t WivhtTirto:! 



the BUtu ivlM ^>^ h?nii.h r.-pr.i*. 1 
niM'Ukft elwuieiitiy 'i>r Aiii> r.r.t, 
iuten?»Ied in thf n'ni|irii.*:h'. 
abilities of the two Nt-n-M \u\^ 
<-xfti:iniiitiun of the»e pi\rfTir' 
r»-tl..-t I'll and »i>ecuUti . Tlh 
tt.ur iiLt-ri hart! iuono|K»U£iHl .-iJ. 
< t t^iv Imiiuhu rjuMi tloon not st.^ 
til*' •'Aliil>itJMti>t nf pat*>ntii u; 
have not oiily a prptty (^if 



A 1 



lit hI>. 



IS t 

nriir f. ill 
r.-,l l.y tl 

i>-i .(I 

1ii.lv nf t'liv tii.M.tuI 

tu- rifi.i III .1 ^N-iftiuirto 

* r:-rj?'ii|er(iti;».' uinCa for 
- L't*n^*ral .y arrrp*; fd idea 
cf t he :ri\ ccit jvc nfiiiiiji 
i-iii tc I'C Im'TM* <'iit by 
\Vii>h JiiiTt' III Wi jfiicti 
me in I.'u- inrri" niii 



tti-lt Vrtlu.' ftlid 
LTly 



b«r of (latentfl 

importance. 

At the Atl-iiitn I'lfi-jfilii'ti Iht* firxt iJiwpUy uf »tr: 
wonu'n'n mviMjci-ni- i-vt-r timvlf :ii ".liif ccuitlrv »ii5 .\t- 
rantC^ by th«- J'^tt-nl (•flli'i* iri Uil- t'lncrtJiniMit <'xhibit. 
Not thrill ri"> iin>:if!», i.h<miiti.' tl:r iiccii.-vtmH'nta 

by '*Miiii i, II, rh.' rU'Ui of invrnti<in, wt rr fih'^wn, anil 
many <>f ih---^- w-r^ jo great a »urpru.i to ilu- wotui'n of 
the country oa to the ttitfn, A ^rr-at rtiiii-iJitl of ijcnor- 
anee of the inventive arti i--^ niut-nrs <^f u ntueii has been 
current in the |Nut, ouini^' p^ir'l> '.nthf lack of intereut 
idkown by women in patetitti early in tiie pmeiit cen- 
tury, aud to t)>e laddiMineaM of their development in 
tht*> lin^. Prior to IMOO there were Kcarcely half a dozen 
pnt^ntx taken out by woiBan, and of tba eevernl bon- 
eiUMtiOB at ■ - - — 



teuitiH of thvui liMV bfta iBVHitod wRbta tba part 
twenty yaara. 

Aottinbarof patteBt «m1 Mlblltlafttk} women have 
entanvd tba fleMof lii««attoa« Md they have produced 
reunite that etHainand national attention. Tbe pTO|x>r- 
tlon of women inrentora to (be inen is elil] very ■nuiU. 
btic Uke applKwtlone lor patenta by woioen are itaadiiy 
inerwirtm Tiro or tbvao palanti or* grmntod aaarly 
every WMk to WMUB tovontoi^ wblte doMoi of ff~ 
pliealtoBB BIO aiBdo br thaa tbol Mvir no tko i0it 



htof 



lomH and um Itam «aa hi 
tho CTiiloa SMB»MiUl«v. 



^ _ _iiBatlon«(afamidrodoraioi»of thepatenta 
br aroBMB raioal e Iho fbot that ibar are iovadinff 
Oforr of ladoatrr with tbolr tavonthro genbu, and 
thai tbir 010 aoi br ur nNaaa oooflnlnv iboniMlrea 
to tho iBvcntten of bouaebold Dovoltlet and oon- 
venleneea, attboaieb In tiM tetter work ^i«r'taad bigh. 
We have pateuta taken oot by wonta oa BgrtooHlmal 
bnptementa, mbiiofr maahloeiy, eieetrteal oOBtll«BB0ei» 
and even general railroad wid mill nwebinery. An 
llla«tratk>n of the varitty of tnrentioiu by woman may 
he made by citing a list of some of the patents graotea 
to then* dnHrii; two conwcutlve nwntbs rweently, A 
patent on iMilUIn^ blocks, with beveled ends and aJler- 
nat« rowH of touirueti and irroove^ for looking them to- 
fretber. wa» taKeu out by Julia \L MeyeDberg. of Chi- 
ragn, during one of IbciM' tuoulhiL Abby & V(»*<*, of 
Providenri*. R. I., [>ate«trtl duHnff the same fiUMtth au 
in.pTiivt-d Iftitlon-hole enttintc mnchine. by which tl>e 
iti'Tiiio't' iH'T'.f.^Mn the button holes i» autotoaticsUly 
iii«H.-iir-il, All iiiiproveri and quite Intricate washing 
1 1, 1 h II- u if h r w N»hbnArd «t th? t)ottoni, wn* pat- 
'■'Ar [ WfiLi^ A Brewer, and a wat»»r ftlt<T by 
M ntr%a H. Hticklt-y; a ptirti?r»* rofn* by Bvrrha 
^ r.tm-nhtrj;. and 11 frirlioii biUffe by KmiijelUi»? W. 
l"lr.thr,.M:.k. 

The ofQcjal ori;aa of the Patent (MBoe publisbes the 
^f}^ 9 ^^ 9^9^^.f^^- y**!*- Iho nainaa of 



pacf, T.-n Twir« iMTOllwaiib' 

woji iin lhv^'tJ^.^r :ri (Im Mm II 
thfe^- tiljie» a > f nr. 

The value of r. Ii»- piifniS i:i v*- 
Upon how one 1< i<-k^ 'it t In*^ ipn- 
of women tftH'iit-ir* arf ni.iku 
their »implc Ki%*f[itiiiii<, 
tnneN uiHin nun iTi:n.-.ii.- [ 
SrorcM of very *imp|tt iHHtM't 
been lnrente»l by woui*<n. 



btotoinda 



I ofwatbaa two or 



it.-i hv •. 



It dependii 
I- r 1. Ill i^i-.iitr a nuiiiber 

II k: I ir;:*- n»yi«hift ii|khi 
■Hu rt liuvp Aiv)iiir<'d f'ir- 
iri.;'.ii.MN nf thi'ir irt-li;!!*. 

III aii<t lirv^s art irlt" hnvt* 
iiiiil l»e-ldeN brin^'iti ir in 

inon^y to them tliey ar^ l*^Mfiduu Itie Inbur ol Ciiou- 
Miiid» of wutiieti throuichwU (be eouutry. A wuuuui 
known intuitively what Is needed iB a bO«IO| BBd har 
peututi ban made modern eon%*cnleiWM that are brtejpi 
tag in rich royaltte* every year. 

There are ovrr on» hunilrpd valiinhte iiateiU" taken 
oot bv women, whwh yield t«M;d fortune* to rheui 
anmially. and many others which an- de^llui'd U» sell 
well wh^^ii thev have been put u|>uii the markef. OOO 
wiJUian inveiilwr in drawititr about f.1.000 a year for a 
aiUlple glove buttoiter, anci another bait r(»in'rd uiciney 
ftMB a patented adjustable vaint KUppnrti r. There 
are many health det'ievs potential by women, I'lich am 
watfr tlllent. dr<-f« unnporterw. nhontder t>r»oe>. and 
exenM^Jnj: niaf-hine*. In the matter of »ina>l inveti- 
tionn for ftlmplifylnc wotitaii'ti wardrolie. men have 
jCHiierally UmI the wav, and even hulav they lake out 
far more patents of iJila nature than tlie women. The 
latter, luiwever, are very fruitful in inveiiling toy*. 
puaKlni. and games for young peopte, and eoine of our 
Wit Meeesafiil ooee are plaoid w their Oiodit Tbo 
daoiand for new gaiiMe and loro b bcooBiteg eo graat 
In our cities (ha( a ooBlbOTOf WOOMI InVMltors make 
)i big ln«oine in roiitrivlBj|aOBMChlB(|| MW In this line 
• vtry season. Many dt ffaelT biveauoat are not pat- 
v:)te4l In their name, but Brnia and deatere lb lufa and 
u'iitiie>> buy tbe thing ontriRht fniin tbaoi aad laOHia 
ilie patent. ConsequentJv tbe rvie] Inventon do not 
receive the credit due to them, and tlte offlrial rrcnn] 
does not tell tlia whole ^tory. 

Tbare are natnnUiy many patent* applied lor by 
woumi tliat are reje«t«<d beesuse the hleafi have already 
been covered by oihen. Quite a conaldermb^ buoit>er 
of tl>e applJoatious contain ideaa that are of no value 
whatever, and they are often rejected on the se^ire uf 
ab»urdi(r. Botia tbto wapilt tba Vmnen iurentum 
do nut diJIer froui the mate sex* More siliv and irra- 
tional Inventions are vent to tbe Patent iimar- than can 
be imagined. Many are accoiupani«Nl tty elatiorate 
nwMiela and drawingK, but, throufch the i^nnranc*' of 
tbe inventor*. M>m« vital prini*lp|«> of m^hanlot U 
neirle<'t»'^l, wh^cii ►.tanip* the whole cre^dlon as atwurrl. 
Oneorttto women have even ^tent in nH>del» for nm- 
ciiiLtit- elaiinirnf to huh*' lit' nii-trrv - f p>*ri-i-iiiiil mo- 
timi. I.i'it Us a niliniE ^-f l;i-' IV^tcui > 'fllrr I1.V1 t'lcluile*! 
Ill) luitentft of lliiji iialur-- fmiii ■: ui? i-lt- rat 'U tho ai'iph' 
calicHiK were naturu^^ r^ j- 1 u-l. 

A number of ^tiod Lii\>-ijt.i-i,R Y.iirv h«-i'n pntri:[4Ml bv 
the name women, uiiii it iimy lit' jiift'rr»ti| Unit lh»'y 
make a (Coo<t Itv i:u' ;x' tl-t- w.irl<_ Smu" I't Th^m enti- 
tpol liiiiM>rlanT p.i.r*':it> trut h-.v*- hf^n pun lin^fd fnMu 
iit)i(*rifi, and rh.'V iiiiiniif!*!": nr.' rhi- >%t'.\-:\*" mh « Jartre 
--nl'- Oi l' Ki ;iii.| -Auni-un rnj 'V- ili" rik'ht tu 

M-vt-ml pjif-'n:- ':ll.^^ \»erf iii>t'nf«'il >/v n^-iuf h'-r em- 
[>|iiy.'"s. and Mh^* -iliiirv"" «ilh lUe mveitttTH tJ;e pnTu* of 
the articles iniiiiufucUirt'-l and »nld. t>nr nf ili. -,- Oi- 
venliun*! brinf;^ iii i.-ver f3Ci,0O3 a year, and 11 tiMi nii 
pn>bal»le that auiue inventor ftoda profit whI pleaxire 
In her worlu Tb> cboB to i of a woBiaa watklaf a 11^ ~ ~ 

[da aa 



inveotfaa (WO Jaat ao vogoo aad aaoeria 



for 



\S ' 1- -i ■•rur- (if Klipar'-ii'Iy valuable pateuiN will 
fa I '1-1 1 1 Ih^ i:iarkf t, ^-i :: bring in returnv hardly 
B"ifll' I'-iif u.' (nr (if and |aatent fren, 

aiiniliLT very p:uiplt* cnL* •iriirk aff at random may 
make the ir.vfiitnr nrJi. M.'ii.> * ■! I he t>eet paten tH, 
that ».h(iu- real ieniii* and know 'nli;.-, hrin^: fn AUiatl 
iirotiu, wliilf tilt' i-riiall one* tlwit ji i-hilil lr||^;llr have 
Iiivt r-tvj |iav»' ttiv way to riche*- 'I'lu-U' iir^ HhM^ for 
invefit^i'h for wonien. Ixtwever. thai should yield iroud 
returriH to thoe of an inventive turn of mind. House- 
hold artlcltn are dally l>ehijir |>atented. and who known 
belter than a woman what uilt [it;hten the burden* of 
the houttewifr in the kitehen and dining room f l>reae 
reform if< now in the air. and neoren of wtuiicn are 
eudp^lillg their brain* to invent some *nnp|e devices 
that will make drt'ioin^ for women ieM> o( a burden 
than It i» to day. Toys and punle* form a wIiI** fl^ld 
hy thenif-elvetii, and there *e>f>ni» no hnilt to the ex- 
pancion of thiM Industry. Hut In onler to w^irk intellh 
icently along thiti line, it I? neeen^ary t<i t>ecunie ac- 
quainted pre-tty generally with the 'p'^'trnts already 
taken out f<^ toys and ganieie The iiH»re iiiliiuate a 
woman become* with the hie)tor>- of \Hk»i inventions, 
thn better prepared will ihe be for making initable In* 
vrntloftf herself- 

Trntle ouirk* for patf^nt lUpdlcineK, emnplexloQ core#, 
and team and perfuvurM aIm) registered at the 

?*«toat Ofltee br^^'^'"" ^^t^f ln^reaelng nuiubera. 
t te bolr neoeoMry to ^t u'.v »oi!>e of tiM advertise- 
tnenis In the papers to become fnmiliar with eaterprte* 
inu woaneu in thi» line. They have achieved fooioiw 
eiiner tbroagb (be merit of their f,txidi). or throitab 
their bosinasii ■hrewdnem In placing tlieui upon loo 
market.— Tbe Indeprndant. 



Tba dot aeettaia of the Sierra Leone Railway waa 
optaadoalfarL Thotoettoo Dovoptoodtbrtrnflo 
fl ■ laltei la teagtb. and roaohci to Soago Tbwb. 
Twontr-I vo adlea bmmw aro andor OMkrtraotloB lo Roto- 
fnnk. and n aarvay hat boea aonipMed for an addi- 
tioaal 81 raltea past Movanba. white a flrtnit ennrer 
has also been earned to Hattvu and Bo, abont 00 mltea 
still farther, making a total length of line eootein- 
platad ot IVS miles. Tbe aaetlon completed has neeaa- 
sKotedtho OMutraction of eteviti lavtiaataol vtedaoto 
in tbolM 18 Biltes, besides nuinerooa moltor worin 

An arrangtment for pmeeetlng glA»-btoTrrr* fmnt the 
ra<llant heat of th« glajw furnace i» in u*t\ wi\» Dia- 
Miant. at the tirtrrke (ilav-* Work*, at Alt<ma lt*hreri- 
feUl JuHt- below t!ie op^-riloiiM thrntii*h uhlcli the 
glaa^ IB •Irawfi frotn the fiifii«<>' are i>lai>-^l iroii pi|»eN. 
l>errora(ed with rttie hole** iVIIvering i'nn>prH>-*4'd air 6*> 
ar< It' f'-r:!, Ji tiiiii >•{ r..[:' air hi front -^f il -' >ini'rture 
an;: tluTi'V.v .^l.v.ir't'i i r a C^kkI p^irt uf rhf rrtdiaiib 
heat. At ttie Muue time vrnliiating faiiA above tkic 
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«BCHA»ICAI, IXFMIKNCK IN 
AKCHITECTUKK* 

lii mart (Kipular wriltn(n> un thr uthitrt ot >r«hit«o- 
tnrp nnil of tkw oriein uiil ilevelopnicDl of sretiitoo- 
taral wjrlm. th» euim tlMt arr diMy dwelt upoD u 
" -. ^' - laftha 



■ffcotlns and inflowKnif (onm and faatafa* 
*4WloiHMrlM wvoiliBata «f Mm aMatfy, toBpHi 
«ttlM DMptek tMr artiiMa UatH, nli|toB.tradl 

ipailM' ' 



rali|toB.tradiUaa% 

JfchNia. «<4s* 

iDilMift, the e*th«4k and anitlnMital inilacaoaara 
•ndltad witli beiiHt tlw BKMt Inportaat faoton and th* 
•CMtrolllnB mm»m In developluK tbelr natioDal atylw. 

Tbia we an oftan maindiKl tbat tit* llrlit and 
PfnnMaremMtraetiamartlw JB|iaiM!Ma»d CliiDMeare 
amt the natural npfWMtatkmii ot the nature and ehar- 
anterltrlcii of tb«M paauliar proplni ; likewiiw, that the 
■MMlro frandMir and liiuple Mrerity of Kgjrpliaa 




• M» wtnmahHia of IL. 

BM of the Greek nilld| 

J nr Ibc RaBiaa* waa intmdooaQ 

tor the anHiaf ulnw of ila linn and poraljr for d<«or»- 
li*a effeet i that Rnuanaieiae anhttaelnre wai bat tba 
nralt of a different whim, and a derii* on tlie part ot 
the early Cbrtnttan* to onltlrate a etyle diffaKnl from 
tbat of paoan Rome. 

When weeoiue to Uuiliic arehltectore. InMclnatlon 
mm riot lii m-cuiiniinir fnr Itie pointed anh and 
irrojiied viiultiiiitotiiMMiliiiMfulAlffrTiuiiilM : and attribut- 
ing to tli« ilmirv to nriMlticf plcture*«iue effecte «aeh 
fealuret< ait llif irracctul i>iiiniiL*1iit, ll>'lii|e lMit1r«'*e«eafVii 
•truiiK proji'ctioiis. wtiiii- tlic Ififty ^pir«• and hlirh- 
reaebtiiff rooU arp »np|>oHHl to iiiUioal^ the raruest de- 
■ oltlHTaaal to follow in the dinwtiMiof tlie lieavpiily 

adnH tbat thme and 
mad* 



Wliila I am quite wllllnir to 
••■aar natbuBlal and atlbal 




FJo. 1.-CHIXE8K. 

thrir tiiipri*K5ii>u rni iir«hlC«*otuml ittyl*** inniv ♦»"iierUlIy 
Hu 1 1 .- .r iirirlonuiuienlal |iortliiii» of iW.- w..rk. 
1 -Lull :i I I I'l -llow tbnt by far til)! ititiht luHu.'ii 
Uai fuctor in |it-rf«.'iln|t nearly all (Irlotly ardiltectural 
forme bae bam purely Mtabanieal. to devtiinc the beat 
MtMaalampIiflag th* aitaflali at hand, and th* 

I liri' 




Km. i-KiiVrilA.\. 



uaed to orercorow alnKtoral dllBraltlee and re- 
forest-. 

In toUowlURout IliU Mra, wlill<! eiaiuliilni; biatorleal 
atjrlat, waahdl »« tluit icvnemlly tti<- buihlen ueed the 
Mat Jodmnant. •Itill and iup|li'id> at their 
area wSin It lad to chnneinK fonon that had I 
aaered hy tmditlon and luNncietion : while KHoetimaa. 

iri rill' r'tv(> nf F.Kyptlnn nri*ltit*<«tiirn, wc inny And 
furnix -HI il il^tiillit iintur*lty (li'Vi'lu^t^l in cmn kinil of 
rrmt'T nl «'Tf ri-lliftinMly i'iip>.>.l in ntht»r nifitertaU 
whcr*- Ili**> ffjv— <l r.f 1»m upprMiirliitv 

f<> clif^iv lla^ III! t'"-! a^i'liltH.Murf In Ilii- |>n,<l fol- 
l«w<-fi I lit- ru'fi of pHHl i'iinHrrlli*tl<Mi that the tuullo 
■■ (VnL«.trU'-l:i'n iil;»y !»• urii»iiieiit«d, but tirn.^iuent 
>hi>iilil ii-ft III' fiiiiitruc'l«*i]." lijiM bcoulue proTiT'i>ial, /iiiii 
AV,Tvii''li- uri-li:'.4M'turul critit* tnys down tbiii rule of 

JlUlUIH.-Ilt 

■'A fiirui whii-h altiiiU of no .-xplAlitltiuti. or which l« 
a lut-rv <'n|ir:!-r ciuiMMt Ut i^aMlirtil. mill in «r«-liiteL*- 
tttreeverv f.irtn ^\ .-S iv i.nt in-pirt-.l lii Ifi-- strtirtulv 
Olwbtto l~' I- 1 

Of thr --.irr.-f ■■ lirt.iiiiifnlv .-i!,!,:!..!! t.i tin Hr.Hnr*-c 
turni fiirni- li> Ihi- Ki;y|i1liii - "hI •■iImt |ih.i|,|^i. I 
havr liiiMijru' til viv in rli - |i;»i-'r, i iiir*' tlim; r.i "ti- 
wrvf tin- tiii-v |if ii. i].illv i.r riinv**titU>l.iilt«f'l 

forms lit 'hi- ill. .»..-,, ;iii>| '.I'liit'f i f rliepounfry wherit 
III r.li- nil- .-iiil.|..|,i. : n:iil thai lliFirnppli- 



UHt-ll 



cat Il- riiiii-.sli'il (M N* iluf t'> r«th<'tjc> niul rcIlKHmi 

^♦■n'ii-iHi r- 

Ah ^.'rii;ili:n illLi>t rut initit wsll iihi>w iirc-liitcrtural 
fiiniii ni-ire iMtarly than wocdn can deecribe tiMtm, 1 
hiu,- |,ri |. ir<id • DumlMr tt 

iLv II. I .iiiiiit; I 
anrl«-r«iiMKl. 

Without wnetioir time to opera li«t>- on the oritrio »<id 



fama of prehietorie anhitaetmie, wa will Nfar at oa«e 
to well known fonna of bbtoria timei and work. In 
Tit. I are preeentad aone aliapl* fonoa of Cblnaaa aon- 
•truMlon. io whioli It tbotaa qntta dearly Mia banboo 
oTMIn of CbliMM waMtMlw*. 

The propartiM af tb* bMiboo aia wall known, and 
fat a aountry wlwMitlillMiad ia atandaaea, tnm th* 
■naallMt twfin tettiM* Mri • laahw la dtaiaitar. lit 
aneat MtcnMh and taHatkabI* MahWiMLtatitlwt wMh 
thetaotthatitli oailortBljr haUaw. »itk »tbi at to- 
tanral^^^ .. . . u . u • 




Flo. S.— tiKKCIAN. 

nay be made ai>d eeeaied. aad other ooaeeoienae* a< 

application, were anndent reaaona for aiakinit tbia 
the principal iiialerlal for honae building, aod th* 
fonna adopted are auoh ai wooM naturally b* de- 
veloped in th* gaotlaaoai ai* o( thii | 
revardleea of tlia tinllHtlIti 4 
people. 

In lower Imt we And quite dlflnaat i 

OacFiir. t.) With taw tiaaaofaaqr 
' immadiataly at band, th* 

thair dwaUafli and otbir 



arts 



aarly Bavntlana 
tailninB* with and. nMki. abd 



had in abnndanae. 

On elerated platfonna of earth th«T er«-te<1 thkk 
walla of (iiiid. plaevd l» ititu, with Uyer? of rveil- t\n<1 
bulrtiHhex to biitd tile whole lugetlier. fur icreater 
cisiiiiiiv tbey BUda tha »alla hattartnn no the nafr 
tuW. i;iiiH redMtaf the tblaknaw a* they approaahed 

llie li.fi. 

To 'ii.t'flr Ihein ta pnaarrfi Inw anclea and proper 

ItA-.t'T lit :!]■- itoRlai oif tha profKHtiHl Ktriirtlire tbey 

>., t u|i I 'lrii. r |><»t». onnaMIn^ ftf t)iiniUI*i> of rr^slii. 

Ii,-al.' It i.l.rvii'. wt-ti ■■illliiwt nr sthiilkr r,-i'ili» 

I n,. I nr -1 I il.,- I II.-, iif 1 U iinrki'.l 

.. .I, |,l-,|,..-. HI ,1 »li..r.. tin- Oili-k niuil 

■ I Mil- rni r Kup|K>rte<l by 

■,l« Im . i-in-- I.IU-.-IIHT mill hi turn aup- 
i*.h]i-, itri t i \ Kiii-rinr c.iluiim* of (iroper 
fltreiiL'tli Tliete (H.|unirj« iiIm. (h iiiHijteJ <if larfcf buuulee 
of re<-il% Hlniiii.'ly Ixiuiid ti .t.'i*: licr. 

To CH>lil4U« th« lnu<l or »oft rliiy whrn applied to 
the roof, upriitbt n^Hla witre niareil rlo>«i to^th^r 
and a«Rart<i to the horixontAr hand. ThoMi would 
natnndly band outwar<l from the preetnreof tbectey 
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Hile mill thiiK prodao* tb* waiiufBl and bold 
Il f'lrtii- no e-iii>picuo<ia a featan In Bsyptlan 



an-hit 

Thf>.- .-nrly •tnn-tnren oere plimtrred OQ tba OUCeide 
with elii\. in llie fre>li Kiirfnee of whieb Wete Caiily Iw- 
pr.-- «ei| iirtinnienlH .iiii] hirroctlyphiise. 

When thin peooli- hn<l m> f«r advunoed aa Io build 
their tf-mpk-a atul toinlM of fpraiiite. tlM traditiooal and 
Htill preralent foriua of their mod atructnraa were 
oopieil Io tba roinateat detail. 
BTca tha maaalre atoa* colanin* io tbair lataat work. 



well deelKMd oapltali of lotoa, papyrai. aod nabn, 
ui I iidrni of tha Itowera and leavaa with wbioh taaaaHhi 
coluuina were •ouetluea trimned or daaoraiod. 

The omaoMaiu and hiei««clyphta*oaaiil]rli 
in tbair und walla were now eul with — ' 
In tha boidaat known balJdIna aloitea. 

And Ihia rimplaatjria, thiM daveloiwd, mi 
na hm^ ai Barpt wa* a power. 

' I of tnia anoieDt art atlB 



■tva lu on tbair amlntoiwd walia the beat hiMory we 
■ara of their art* and i d *nB«*. 

Th4 deeelopaMOt «f Ot wI aB orghttaotan adeanaid 
on qoit* dUlMM Umo, aad It ihaiM k*i alaarlr la 
tbepartatttdtaiahthiditilliallli p iaHl y a*, jht 

The early babltationa of Oreeee are ganaeally «». 



ceded to bave been of wood, and the to«r hut. wlili iu 
reh a«p 
t bav*! 



anpponed on npricht Irunka of im«, 
it*d the form of the luiubla 



bl marble and lliueatooe miiIIt 

io laigobhwlu, the inhahitiMita commronNf, 
at an early ilaaa ei IfaaJr d<-veiupiueiit. to build «iih 
itan* : bat, loOMad of laviably cupyiui; llie foran and 
proportiooB of Uwatmetatae, lliry did what weiaiould 
axpeet of a peoide who coold erolve h>i,'lc . they dp. 
Tlaed and nerfe«ted forma and nro|Kirtiuui> ii>or« eiiim, 
priHte for their airallfVed matainaliL 

IniKftid of making their ooluiun* nionollihio. placiaf 
the iiHtural Htrala on end. they rut rylinilrM-al tteeiioi 



fruui tile 1 1 i kll 
cuUilii; rljillire 
illM-rte.l miuiire 
Alll-S i:i IX .TAtV.i 

like <*M'tiii[in wi* 
the iiri.;M.....5 .! 
the ileHlrvil -i;. 
IKi.ltjnli TliH (I 
anil itet I.enrer 
hI h\ v.,.,,1 



■ r rlie itiyerv in tlie i|llu)Ty. Tbta, 
h I.H il. the center of eai:li end. they 
IjIl. k- . f wwd. in which were flxfd 



iir.i: I 

I' mill- 



111. I 
rfilJiii 



i-t tl. 



t:i aii l I 



(re»le.l 
broail 



the icrval druitt- 
Hid tu tlw aiit. of 

»ere wnKl|[bt to 

ureftillv plaeadla 



;,'lli.f timii I'niilil HUM' been »iar- 
.triii-1 nil '1 11.. v|..'. ...Iiiii,' eap «r«l 
III aUtu'iin >«ere ileeliTiie. ! In >Ji< f I. ii tli. -pall of th* 
lintel and jn^e it creator t>eariu4c aurfaoe. at tlie •an* 
time itiviog level aupporu for IMBhnu OB th* oulaide 




VM. k^^VAK OOVOMBn WOW. 



I of tb* •otaMatore. wbleh abonld 

eoaSoldinc aod saidm In plaeloft tbe arebltra' 
tlMlr aiBM pedtloot. The architrave ileelf waa i 
doohl*forai«alereeciirlly fruiu defecla in the ainatv 
HMMf Inwa and frieti* to invr MdiafaeCory proportkn* 
and fomiah a protected poaitwn for acolpture and 
amaniant, whOe tlia eomieo projaeted euHinentlv ta 
diaeharn tha water well away from the walls. Tb* 
low-piteb padioMnt emphaalim and makn clear the 
IhMa of tb* roof aiMl explaloa it* pnriNwe. 

Th«ir*n«ral form and application of .^il iIipm paru 
ar* ttricUy adapted to the work they lii«ve i,. [leKima 
and to tin- materialij In which thev are exi-ciite.l, irhile 
the graceful forms of the tuutl|i|ii:i."<, Ihe Iliilllii:i wf 
eoluiuna. luid ortia]uent5 of eapi'.als atul lr:''/.->- hiimI 
iMteivdited Io the arti»t»' taiK-li a!li r iiii-eliaiiii/iil i?un- 
clderattonn had priHluwd the i^eui rul fnritiH. 

Ill ilreek work eai-li i.tnti.. |. v. tv i .i rj.-i't Iv wrnilirllt 
to it» |irn[i.r iLii.s ui.il Hiiif.i-... ...i.il III.. li|..:l,K»rP 

tUr*Hi t.a;. II...r Mirl. tn,. L'r,.ur...i .■ ( .l.-- i n. t.-n- xt'ill- 
tlnj; an rfaf^tf i ifteti lieitiK' |«,ih-li.-il DitneU ol CI ;ir*T 
or bro«t« w«in! Inwrted In tbe Joiotn Io prevent il» 
piaeeiuent bv earthquaken. and uu luortjir was ii-m. 
It waa thia perfect uicebanhail work of th* Oivrka 
thatiaapired LookMIoi* to writs • 

■* U tb* tidar daya of art. 

~ "' laktwtfbiiiaatNtaaiB 




aadt* 



(8»«F)|f 4> ... 

ITnlik-. Arlleni, tb* faanadiate Tieinitv iif Kriiie .till 
ivot riirnlBii iiiar«l*or «tber «Iorie mitalile I-' 
In larire li|.H-kH. A toft voiaaaie tufa aboondeit, "'.^ 
whiL'h the early Ktr 
arch AH a lueana of 

horizontal Imtel. . . 

Tbe diacovary and Smt oa* of the areh^caDDol lie 
poaitively anradllad Io th* Rtmaeaoa 



■ftt* 



It watprobaMr ia tha valtorof tb* Knphiata*,; 
i»drM aod baiBit biMi iiM« tba boMHBt Ml 



uiguizcu by Google 



SCIENTIFIC AMERICAN SUPrLEMENT, No. 



1325. 



19635 



rltttt Ihv liii|Kirt4iTit i)Ucov«>ry war ni&d« thnt a wall of 
uisM*iiry fuuld In* »>«(»-ly rnirif*! ovvr i>fienin(cii by th* 
UH* •.>( hiuaII we«.)|;f Hlm|i*^l lili*rk» ptac**tl with tho l*rK« 
eiiiiit <nilwnnJ tut u» to form mi arrh or lx>w ov«r tn« 
ofM-nirif;. Thw ^llscuvirv u-ati 4lfiiliriv<<l to play ah liii- 

Ci»rlutit piir( in arrliiiiH'turif. Iti fuvC. all >tylett may 
diviilrtt into iwu I'laNtt^, tluit uf (he Uutel uud that 
of arrli. 

Tlw> ll4>mnns onrrlrtt tht* tlrvrlopmenl uf thbi pHitci- 
pU* t<i A Ittjch i|r>i[roi> (if iMTfc^rtiuti. and tli« rouud arcb 
l>^ii%iuH th«> MuM'iittAl (mtiirrof the («rly Rijuiau cuu< 
etni4*tloii. 

When, al a later day. tbt»y i-onqiieml th» Ur^^ka, 
thfV traiiit|ilaiit<rtt tjnct'inii arclitiectiire Co Koiue only 
lo utwuratr tli«ir uwii arrhvd mii-trucl^>ii. 

Inntmd of airli bfint; ummJ an a i]ec<»mti«'(* fralure 
n( Hoiiiait work, it i» I lie vital principle uf coDvtractioD. 
whilr the <ireek onlent wrm appfinl Itlerally ■> ap 
p(*iHla4r<^ ve^ry luuch a* tmphiex of oonc|ueat were oar- 
rtcd in thvir triiiutphal proc*>M>un* or <]L>|iLay«d lo Llirir 
foruttiH. 

A Koiiiait tiioiuiiueiit luuy I>h iieprlv«i| of all tu 
dcr'^ratioii aihI It^ Hpfiafviit furiii reUHived wiftkout 
prejudice lu ilK Hinicture : a<>. in iiMiuy esMfH, the Ure«k 
onlen> hare hren H[rip|>ed from (heir builtliui^ for Ihe 
Mkeuf the warUle. und the real iiomaii coDBtrtioCiuu 
ctautlx forth in its native dimiity. tu may be seea io 
the threw irrrnt arohea of the Bavilioa of i^mstautiae, 
the ruinii of the battw of t.WacaJhi aikd thoMt of Diocla- 
tlAO, aikI ill the better p>reM*rre«.l wiill«iuid duiue of Um 
Pantheon. 

Th«» lACt4>r hulhilttfr, rofnalnlnff to thUdayth* Ur8«*t 
ilunie of lUAMMiry hi the word). In a si*uhI eiawpl«f of 
the lOiiiitiri iiM'thiMl of nmUthtir the thriut of arehM 
« it h ureal ntiw^**»ot Inert titate rial and uot by aetiv* 
opfKMiiiii; forre\, Ihe walU of the I'aiitheoa belutf 
twrnty feet thick and the dome of t^eat thickuett» ot 
Kilid eoiierete. with rilj» of brick. 

The exteiuive us<> of Nuinll »tuue*, briek autJ ooncreto 
in ttotuan work ne>reMitateil the uae of mortar to All 
tlH* int4>ntM*e« and lM»ud th«> whole together. In thi« 
mat^riaJ thir Roinaiiii exci*|]pvl all huild^rv down Co 
rery n><kdt>rn limi»«, (S»»*i Ftic. 4.) 

It nmy npit^'ar pre*iimptnoa8 to eritlelw th<> Roman 
c(»nilitnaiton of arohetl cnnntrtiction and the Urectan 
hnt^l«'d nrd«r». ha Mtirh work U roniifdenMl elaMioaiid 
Id iiiurh copietl in m<id'-rii tiiueti. We nhall see, Iww- 
«ref, that the next c^^t ehKiii;»t iti architei'tural iiiyle, 
the Intnxluotind itf the K«-imAi)eHi^fit*. wua not the mtilt 
of ('hrintinn prrjudioe, but of (Ireek lofrii^ applted to 
bailditiK n^ustroetiun. Wlien. in :U0 A. D.. <*-oi»tau 
tine e«tabli<«hed lhe«ea(of Ihe ftumiin empire at llr 
zantium an«l undert4Jok tuerect luouumenta that should 
rivAl thiJtt^ut iiii|M'ruil Ibmie. heenipU>ved. f<»r thtt piir- 
poM-, fireck nrehiteetA who had not fN>en oi>inpl4«t«ly 
•uhj4>eted to the dii'tatmnii of thvir Koman miwt«>r8, and 
who were allowed to eierruw th«lr niechunieal kitow- 
Ulici* and *rtlAti« taht4w in erertinac lh« re^iulred build- 

Tht^e ui«n. with lotfioal mindn. and bavini^ uot ouJy 
tlie benefit of eKfterleiiee with Kotuan work, but the 
actual inateriAlt) (aketi fmni the luany ruiuR of Roman 
work lobiiiUl witfi. ndnpled a n«w oombination. whifib. 
ha we Mhall f»ee, wa» purely »truetural. (See Fijf. flj 

Ttie value of the areh. a* develi>[ied and employed 
by the ibtiuiiuii, oommeiided itwlf to tlir ttreek mind 
ax n it only tt»c simplest and niaa <M*onnmir-JLl loathod 
of *FNi.nniiiir o{>eniu^s but th*» only prarticaJ method 
of eiiverini; Ur>^ cinoii. 

ThMV aaw. huwj^ver, that wh>»n areh^ were ui»ed 
to iikiry thi* f>uiie>r|n«iimhfnt w»>iieht, tlie entablature, 
the eMKfitiA) and moMt expensive |»«rt of thtr elaiwic 
<inler>«. wm utterly UNcleM, and they did uot hesitate to 
diHTanl it. 

TakinetHecohimnH. whieh were broui;ht from Rome, 
titey itfi them up tin (he vupiKirtinK members, and, ad- 
ju-^tiiie^ eapitalk with Ntronjcer fonun luitl Larff^r aha- 
e\tMf9, they turned the Roman arehen dinH'Cly frniik th« 
to|Mt of siVeh capital*, and by chin mmple iii<«rhaniea] 
device was gireu to the world th^ KyMin(|ii« or 
early (."hrutlan arrliitef:cure. the proeeiiitor of all 
Itoiiiaii«>*qae Ktyteii, (luite si* Utgif^X and luecbanieal in 
It* way Ak wiiM that of the narly tireeka. 

TbeeXAtuple ihuA ii>«t 111 (he Ka>*l wu!k »»on followed 
tn all nartH of E«n>|ke. Kv^tn to Kome itself, (be fallen 
entablature wa* allowed! tu he dormant and In disgraoo 
fur ii«arly a ihounaiid veant 

I>i5|>euiiinic with the riamic eutabhiture waji not the 
onlv ducirefttioii (tirt>n lo the world by thp Myiantine 
areiiiteets. for in their frrandeiiC mnnuu'ient, th* church 
of Hauta Hophia. we liave the rmnltN of (he flrst at- 
teiiipl. on a larsre Nrale, to rent^t the chruBtit of domes 
and Taulttnirn with (VHinti)r-thru)*rji. 

The ehureh. an built under ('<HiAtantine. dfMibtleas 
had a woodfin roof, anil wan <le«(ruve«-t bv flrif about 
53r» A. I>. 

I'n^ler JiiAtiiiiaii It was rebuilt on a (niLuder 9tui\« 
and with vaill(e<l ceillni^ and Htone dnuke 104 fM>r in 
diatueter. The aiubitifui of the arehiteet .^ntheiiilua 
exceedcHl bis Hctenlilic kuow|ed|(B of thn lat4irAl thnut 
c»f Kueh f*onit( ruct ion. allhoof^h Imi pUiniivMl rery ill)C1^- 
niiiusly to resiiit the thruNt on the north aih) south 
nui4*m by UMuins of iiiimcniMi hntinu' biitrr»*»ne*t «i(end- 
liit; a^ruu the Mhle Ai-^h**! tn a dutance of 1M> feet, ami on 
th>* eau ami went HldeM with half dum«<>of (he tiame dia 
meter ha th^eentriil nuf. The-** half domen were af^ain 
hiictremeij by hrualler half doin«« and lateral arclimt. 
Still the irre>Nt doiu« hail n<i( berii fluisliei] when it ffav* 
Way oti (he eaMt >iideuud fell, uarrytnff with it th* half 
dome oil that nide. 

Aft*^r thb disaster and the doath of Anthenilus. the 
■u|M*rititendencHt of the work dt^rolve*! oti Idldorus of 
MdetUM, wIm> Rtrenj^thenrKl ttie pieni. built buttresamt 
a^rutnm the eaat Klde, thn*w ftylOK arches from tha 
ttr^at si<l« buttreM«», and tilled up (he larRc archga 
on the north and «outh tide* wjthvmaU arclm in thra« 

With thfMi and other derice«. and by nulns th« 
lii;ht«f>l »tone ob(ahmble for the dome, Uidoruii tuo- 
nm|p4l hi flni^hliit; the buildimc in Kuch a manner that 
it has B>o«>i| for over thirteen centurien aiMl In more 
iWKlcni tiuie^ hju been copir^l many tiiiieti on a Mmallifr 
•rale for Turkt»h mi>H|ur« ; aiul tlM> a|i|kearaiK*« they 
pmrnt <^f an itttewpt to pile dome nn dome I* the sim- 
ple rvsult of buttreiuiiift tlM> thrust uf a Urge dome 
With aeveral smalli-r oiten. 

Ah the expc-tlientA etiiptoyed (o uvercome innchankitl 
failures hnve often (riven new aimI acoeptable form* to 
arcbitocturv, m> unremedied falJaree bare acMuvtttnM 



been applauded a» great achierementji. For example. 
I have nftun read in mag^axinr* and |K)pular news]>aper 
artii'lM frre^t prAi*^ iM^towitd on the builder of the 
I^aniiiK Tower of PIaa. attnbutln|[ to him a de»ire and 
aaibitloii to er^ct a moiiumeitt that ithmild apiM^ar to 
challenge the very lawe of nAtnr«> ami a lURrveloiiA de- 
cree uf MUroeM In that direction, when. In fact, the 
Bliichtevt lut*-lhKt^nt invt^tltratiuii will uhow that the 
tower waf< budt vi^rtlcHlly Miid oninment'etl U» settle to 
one side before Ihe (wu upper h(urt«« were built. Tl^eM 
Bifain were built vertical, when further eet(lvU>«ul 
threw (hem uut of plumb, but, of oourae, to a lees ex- 
tent than the lower storlev. 

NotwitlLktaudiikg it« fcreat inelination. thi> center of 
ItraTity i« several feet within the support infr lineii of 
tjH» kMue, but It u uot re<H>rtted lh«t a laurel erown was 
oonf««'red on the architect in moognliloii of htii br;)Jiant 
««hieveni9nt. 

It was by auob failure*, and manv mure dl»a»trou« 
onea, that the leseoii of safe buikltiiic. e«|»eC4atly of 
eijuilibrium in arrhed and vaulted euiistructtoutt, was 
learned. 

Dnriuf; the ei|;ht centuries that Homanesque archi- 
tecture pievaiied, there was a growinit desire aud effort 
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to render cUtircheii and otlwr structure* fireproof by 
means c»f vaultenl celllnK<« ami ruuf>*- Theee cellinies. 
arch«s| with lirlck. »tone. urcoiuirete, often pushed out 
the ina*#ivif uhIIs and the hoilditu; rollH^ieed. 

To prev<*nt thb. plaiu. Mtujire butlre«»<e* wrre built 
o» tlte ou(«ide to as»i»t the walls in resisting; the thnist 
ofthearchev. Tbme buttresses, often built after the 
defects mauifestcHl thernseU'es. soon brcjime cons|>ieu 
ous iu tlie desi^Us aikd, therefore, a feature uf tho 
style. 

As the ambition of the Church fteeniMl to run to 
larcer and higher CMlihces. the dlfDrultiftt In rettl^tln^ 
the thrust of tImumi tnterti>r ft«>nilclr<nilar vanlttnfrs In- 
creased rai>idly, and tliM ckiU and Inuvnuity of th« 
bnildeni WMre t'ax^ t.ever*ly tu me^t them. 

Other dlfftciiltie*. aroee in ucinj: tlie round arch with 
churches havlufc dirferent widths of luive aud (ran>«p(a 
and »tlll different lateral u(^»«-ntnipL The arches could 
not b« brouffht (o a unifonu height, the intersectiuff 
IIOM were awkward, and the geiMinU etTect oft«u un* 
pleaaanl. 

(To lie ctMitiniird.l 



MOTOR VliHK'LKS FoR HEAVY IjOAlKS. 

Thb llI'jHtratk^n leiveu on this paiee ret>re«ents one of 
the latcwt Vehicles constructed to carry heavy loads by 
the Steam ('arriafce and Waf^u (Company, nf fhiswick*, 
for Messrs. Fuller & (>>mpttny, brewer*. Chiswick. 
The eUfTTAViDir shows the lorry wtth the ftU[>Mr»triicturt». 

The enjrine is of the horizontal compound juttifrn. 
having cvhnders 4 inchits and 7 inrhcM duiuieter by 5 
inch stroke, and it is entirely cIommI In, the workliiir 
pans runninir in an oil ttath. Tlve trearlnte If Hrrau>red 
with two speeds- The boiler, of the wHI known 
Thornvcroft type, hw been ttliirhtly modified so as (o 

?:lre aoout :j5 per rent, more heatinic surface than 
ormerly, and the bottom plate ha^ been iiltere<l some 
what to allow uf ita belni; more readily reuiovetl. 



The body of the kirry haa been desiinted Co meet 
MeMirs. Fuller's r«M^uirrnients. nntl is mounted on the 
channel sti^l under frame. When dc^iretl. this can be 
quickly replaced by tioiiii-sof other tytte, rhu» render- 
Hitt line motor |>art Applirabhi tn a VArlety of traile 
piirfMiscH 'A imiiic ki»pt In view by ih<» 4*orihtnictoni In 
all thi'lr Uteht vehlc|e>v The oveVnll dtmen»lun8 are : 
lieiiKlh. 17 fer<t i uirbett : brvadtli. 0 feel 0 inches ; and 
1m**icIi(. 9 fee( 6 inrhe*i ; the rarryinir b«Kly has a door 
area of iV* bqunrvfeet and a ca|««citv of 12 uubic yards. 
It is de»i|i;ued (o take a Joa*! iif llfteen txarreU ( s It^^ 
t<ms avera^ret. bu( (he cubic ca)i«cit>' has lieen inailM 
larfre in order that the vehicle m«y. in the lM>mewaril 
Journi'vs, brtu)e back a> nrtiriy a* iMwAibte a full load of 
"eniptieA^" and thus itppn^xmuite to a riindltH>n of 
CiihtiiKioUH lull Iliad runnliii;. The vehicle Is <te«ilcned 
(o tranM|H.irt a ntaxiinum uf |\ve tons ; of this, three are 
carrieil b^* the vehicle itself, ainl two on a tralliuf; 
vehicle with open lorry platform. 

The ease in favor of steam driven wai^nns is best 
when considerable lua^ls have to be carricil daily over 
comparatively lonir distances, and McMrs. Puller eni- 
pUty the vehicle just in this way (■> supply their vari- 
ous' delH^t* situatetl at dl>tanceii'of ten to tweiilv mlk^ 
fr<»m irielr hrewerv. Huftlcient water t» carried for a 
full nin of fnmi llftren to twenty mllee. and enoufth 
Welsh coal for a loiiutUy's run : a hUiw-spi^ (tear is 
nitei). enablim; an extra tractive effort to be made on 
up icradieiit!* nud on »oft roatls. 

The vehicle run b« driven by oike man. but it u batt«r 
that he should bit accompanied by'a Ia<1. The steerins 
wheel, rerersiufc lever, rrg-uUttni; valve, by-pnsM, feed, 
and brake are eiLsiJy injinipulAt<>d by the driver wlien 
seated ; the pressure and wiiter itAires, nnni; hu^lt*. e(«.. 
are alM> In full view in front of him. h4it wltbnul in 
any way olistniciliii; hiH view ahead. Taklnie all items 
of eX|H>ndlture Into account, vix.. interest. depnrclalMni, 
waire^. fuel, wnier, titore». reiiairs. Iiousinir. aud iu«ur- 
auce. the cost |)er half tun mile or ton mile of useful 
luail is between 3^d. and 4d., aud thb. it is lielieved, 
will coiufmre very favorably with fif^ures similarly ob- 
tained with honH> haulatrr.— We are indebted to t»n- 
d<m Kng^iueer for the above inforniaiion. 

THE rrUIFICATION OF ACETYLEXB, 
By P. Woi.KK. 

Hardly a day iiaM*e« withunt tM>me new oiedioil for 
the puriflcatioh of ari-tyleiie belnir proposed, with the 
obj(H*l of prevent int; Oh* formation of siimke. which 
always accTim|»aiiir9 the combu!<(ioii uf this This 
smoke is due to the polymerization of the acetylene 
Itself ; it can, therefore, only be preveiitc4l by usini; 
special burners, and not by further purifylnfi an al* 
rcAily sufficiently imre icim. 

FeVrw hydrate. I jiiiiiafcV mixture, or any otl^er anal- 
o<^tn« product, i-an be used for ali*'Orbhtf£ the ammonia 
and t)»e sulphureteil hy<lrotce-n : but they do not al>- 
sorb the phosphurfted hydrogen, which really ctmstl- 
tutes the <»nly <»bjectiuitable impurity. To absorb lliia 
fras. ljunKt*arid I'olercrrud h»ve pn»pM«>d the use of 
chloride of lime, which play* the f»art of an oxidian^ 
a^rent '.l^mr. S*»c. Chcm. Ind.. 1M07. p. 104«t. 

Now, prevkms experiments shuwetl the author that 
the action of chU»ri4]e of lime on acetylene is acciim|ia' 
ntifd by small expliisinns folk>wint; the f<^rinHrtun of 
chlortde of nitrotfe-u iit the eipeu»e of the chlorine of 
the clilorHle of liine an<l of the nltmiceii of (he aniiikv 
Dia, which Is always to be found in acetylene. It is. 
therefore. neeeMary to free (he aceiylem* of lis amtiM- 
nfa before purlfylnie It with chtnride of lime. This can 
be (homuirhly done by simply wnfdiiiiK with water. 
f'hlori<le of lime can abwrb phosphide of hydrogen at 
tbe same time as Ihe snlphydric fnu> withnut danffer. 
Thus purified, acetylene pcHtscvscs only a faint ethereal 
odor, which should, if ftoiaible. tie accentuated forfACII* 
itAtiiie the 4letcction of IcAks. This can be effecte^l by 
iiilxini; with it a small quantity of carbylamine or a4>e- 
tAte of amyl. or, afraui. ny simply imisslniE ft over car- 
bide t»f ralcnim The act of drytnic by contact with 
this h<Mly caufe« the Itlieratlon of a omail <)uaii(ily of 
raw «ce(>letie, which oumiuunlca(«w Mifllcienl smell 
without cuntaminatint: it to any ap|>rvclabl« extent. 

I'ure acetylene does nut allant cupprr or lis aUoysi, 
but any trace of impuriti» quiekly eausea brown stains 
to appMU* on [Kilished bronze ortiaiuenta. These stains 
are foruicd nf phmphid«', and not acetylide, of coj>[ier. 
-rhemiker 7«eituntf. xxii.. ['iv] p. ->1. 
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Th9 nrvM of the nrm<*i)m1 rnjil fit^hU of tho world 
have berii r-tiitiAli«l follow*; Hrrni Britain, 9 

Kuwin. ^7,iHH>, Ciiirm Am! Jupnn : U'-riu.Miy. 

3.000; Ikrigtuiii Anil >t'4>ii 1,4<Hi : itnluv • ; Fmrio*'. 

i.wia 

Ac«ordliif to tlh«lalt•^t p<tntLi;ic<, llip JapiiDMe tuur- 
caiitiM lliantir cwaprinecf 7^ vrwrL«, tti m total innuar*- 
iittfcit oravO.dM re(n>ter lonit^Tl* of tli*^ nuinbtr iMitiff 
fct«atUft-<< fnxti .10 tony upwArd. rni^a^tiriikii ;v*3.£iS toni, 

mini l'"'"> "i>i-:[jt^ snnf-rfc of UHt ton* an-I ii[rWMt(i. i)U'a.*iiriu(t 

Ou aoBi* t h.' r'li ir: ..-^p I- I - 11 1-- ir(^' 1 h- pr.'tir 1.' ?>-r v.^i^u 
Oi.-iili-i ;in,l 1>.■M^-I■, f.;,.-— -'Piv h.-.-ii r^t.llU'tH.l 
irni, i---.. iii.-ni- r-i.i:i -ti- ru:^- i.f :.M | luaiVf^tt. 

Tit I'l- u'-'- I- 1 1 1 L .-■■Ml IT 1 1 ■ ].r-»etii lulmur 

frf';i: ru-I.ru' inul ti"l.- iitr' -iril..*.! n! intf rvtilft |o bold 
th*-vs^r.v I: J. i...|,.'\.-.i ti::it a ft-u-f thui bttHtvlfl 
Mtaiul fur It'll yenm withuut need uf repair. 

It wm ffUM at a VMMit niMtiiw of tti* FalawHitb 
Uarbor Bomt4 tiMit tiM THol^ Honiw oOieiAl* hm 
amid t« plMAgu-lMlsd Mtoiuadc souikd-prodiko- 
JBffliMf to tte iluidin €f lb* prewot b«ll booy «l 

and l« add to the axttcinc Uiebu would lead only 
la eoalMNlao. TheiMVbaay wiUaatiaterbrawiibtiit? 

pMaial liRiita at Hi. Antliony and the LittRl. U\y*-*- 
•fblVLtbr Triniiv Ur!>tijrfn will pJaue the iw-w bimv in 

tM Praocc Mihrjur*} KCftU*« that tht» milwnr ronnt<-r 
Injr tlip St-neffaJ with th* Nl>r«»r i* fltii^hfil an f«r a* 
Hiifttliklif aiul will MM>n rf.vli Ktta- A lht« in French 
lhilii«a, niuuiniT from K'HtHkrn to KnriihHA on tUf 
•Nigrr, will •linrlly br t>r;;uii. uti<t |>rv|iiiratK>n!> ar** 
nearly complrted for cun«lruL'lin|7 a lint* fruiu UrKhU 
Baaiaiu to K<ititf, thmus^h thf vfillt*v Banilaiun on 
thr lmr>' r Vtn^r In I lulj.. 'ny n \\i,>- r. .u»Mlin|(K0UNia, 
Abanipr. * 'iimot vu i)*. aiiJ MaJrralr, VbCPA tt Will 
rmrh td*- ^ii^vr, haw bwn wrirvpy**)! 

Th* nsa of thp WAt»*r jft in pil4> itriviiiic htm lonfr h<H>n 
known, hut itimf Kti«-I.in »*ntfin*H»r* Iiavh workft) oni a 
iitfCti*-Hl of plle drtvliitr hirh nuikem clii:- ptiv »jnk rhrcH 
• •r futir liiiif? niure quickly than by tlip olil tnfthiHj. 
iiiiH iMi>t*^ le«t| <Iown to the- lowtr nuls of tlit- piif*. Af 
the tupifiittik (KT^'lta pij>f!« an- atl«rlmJ. tliroujiti wtijcti 
air uiidrr 5*%'<'nty-H>n»* [wmtid^ pfMsiire is fuTi-piJ. This 
ok'iir* the wny for the pile to tir riwsly driven. Whrti 
down far i*uou(rh, th<i jros pii>o lifted off and out, and 
lUtarliitd by ^lapirfl to the nrxt pil<t. 

Tlw 0*Btrftl Ni^wt l^am* that th<^ ronxr motion of the 
rallwav froni Acn? to l>atiiMi?«ijM it now wwurMt, al- 
tlMiuali al mw* tiia* Umiv wi^ fvam rlmt ttt« pro>iHSl 
wottld fall throuali. Mr ArtMld F. Hill-, of tiM 
Tbanaai Iron Wariu. ander aoaliaat with the railway 
oampaay. baa taken aver cbtt eontral of the eiUcrprieah 
Tba wont af aoaWtraetiotn hu bMO nwuiuvd an a farue. 



.^jecaitt and it ie oxpiwlecl tbat by tlwffml 
4rf twr1v» montbetlM flntf ii«^ttnn of ch« lm«i— that fmtu 



JortJi* 



-wiH kxi o|Mfu for 

i vv nrv- hi n-i. Til lif 

the nr.: cMi,. 
>rt'i«"\-, l-'li . -iiuj 
II. « ill ot».:i-il 



|Mi> 1.1- !-■ '.U.-liiiiiii'.*i Ki.i:ii..'.f 

Tw£j nijiliric -'Hi "I." f^^r r\„ t, 

r^virl) l-'^-r M-"*? fis i,'ii*'eriiiiH'tii sfKit-Iw 
br f'«'Hi|ilfr--ii i- .,'i]iU»il Ur* T' 
will hftv.* .-wtipitriv .if ii),fHM..r : 11 
within a '.-"^^ wtM-f,!, A ijfw chiinnfl liiv* V-ft*-i i|rc.lL''''i 
and wiiii tin- t«h^•li^ .iti jftj i-i'-rs jir ■j^-i" liir --rjMri^'li 
into iht" watfT !■ I fn r:i.it ■uurTiup* of (lir inr^'vist rln*.-* 
to lt« iilon|C(>iiU< ni-il i-'H-, this will Iwrotiw oiio of i-ir 
tnoMt iin|kortnti': iinv il Kr..-|i.;i. on tl)i>^ Atlantir* froii«.t 
About |itM^Ult1> Uiut ntircady t>f»>n 4>x|)«<ndi'<l. and n iik«* 
»uui will l_M' hp»-ur for Th** otht-r ».t«(ion will tw 

at >Vw lA'ndoM. *-Vtin , where nb^nU ♦[.*)".i*'> in b*ln|c 
«i|ieiMlecl to uaak« Ibie aleo ao iiapMt«nl ocMllng eta- 
tlan. Thto Mat too wlU nat ba waidy fbf airv la e oe ft n o 
tliaaandait fkn.~Bagfaeariag Iffvwe. 

Womd buildiBg in INirto Rleo, under Mai. Franri* 
HilU. U Am. Sim-. ( !. K.. Oirpctor of ViibHv \V<»rk* at 
i*An iimn, t* now oinployiiitc ntxiiit 1.^ tJUi> inpu, aroord- 
ii r i That ofRi'*T"« ItiAt ivjMirt to thi» S»*cretaTy of the 
IiiTt'-i If. eavH KinfltiHehnir S^fK MaJ Hlllm, who tuft 
f:mijii!it«' of WVat l*oinr. and an cX Mfl|ft*r of the Sd 
ArlilleTV. han (lioronicuK -> -^^-luati^«:^l his ttork, .jri l 
at the date o[ IiIh rfp'irl_ April iJJ roadit wi-n- l-i-Ltiij 
rt'biiih orrtffviired I'hf ii:t-ri ,i:-e divi.ittl ititu ^Miiyi 
of wi'.li (I (. irf-ijiitt i-wnl. ^'.1111.'. ,\u,i ?upr-ri:itt-nil 
enta (.■v<T th-- H<-<.'ii n Tin- wiiuie isi.i'i I bi'T-u lit 
»"id<*'.l liitu t*it f.-iilhuililiti^' ..li.-<:ni';« iiml r hr* uit*a Ar« 
paid Vt cfiiituM^r* fur •* bunni' work, wtrb rs.viimiit* 
twii-*' pdT niont h I'll.- ninnlrartinn (»• iiir. hiV-.^ r.* he 
pC'rONin^nr ; lli-' n-i U art- cnrwfttSSy m^.b-d. djtcht^d 
and n)iWii lUMli/'- ! ; ^-i t tllt* mini- -.-|e<^le^l are" thoHtf 
Wlllcll Will —'r>.,- iij;\;i| urtiT t-n *<,r c<JIUIUUnit-'U( iuti 

b**twr**ii iiu5 i:ii'-r Mr hm'I rh'- •-■!!■- -^--t. During; the 

tuunth uf ApTtL 'MM* p.— .1- ^v.l.^ luk'-tj frntil clltitulU* 

rewipts an;l «*i[)'-i.'ifii -111 r>'ii timi. liuy V- Uunry, 
in li-avnuR- the dep:krtiuent, wrutu a lutter lit UaJ. Hllu 
tha^ikiii;.: iiiiu for tlia important work dona Id fvad 
oniisuiu'u.iu, and kiltaaneafal awtpki y iat af lama 
t>o*tt^« of Mi«n. 

n If InlBiMtliic to twd that Ifaa inaift Mwarrnl etMin- 
ablp In tba wadd It to praaaia af aeoibaailon, tool/ 
oa a fiaofa Waiar lahi^ to tha tot«riar oT Aato. Thb 
f^b-water pand !■ Uka Bulkml. in «fa«ria.«id tlw 
BtenwbnnS le Intondod to traoeport neraaa it ttia tralna 
of the Trnus-jfliltrrlan Railway. Ak th« lake is ftnuin 
toagmit dvnth tn wtntnr, it in i>i>c«Muiry. to pmvt^nt 
euspeiiclon of tb« trnfAr! In tlte ooldml w«ath«r. to \m> 
viilip tin* M4MMi»er with lovaos of brfaktfitr th« I<mp lii tto 
oootw. and it le for tliis purpose- (H.)ub(»ped wltli 
•UKiaea of W.OOO licme (wwe-r. A friiuilar Immi. but of 
laoeh ainallvr »i<e. i»em{>lovrd in ib«porto(CroniilJultv 
Thie baa aniciDn 4>f i%OM imwct, and will nwke 

It* way, at a spt^cil nf about two uiilnt an hottr. tbroach 
lo« fivf it^t thirk, »n that IIht KnTkal KtMi,ui*r. with 
PUicinA* nf n»or>p titan thrww ilniev th» |mw«r. iivein> to 
Im» fvtlr«lftt«'<l lor AM\tl)itii; ^linrt of Arett<* w»»ai!irr- 
Tlf f'«"rt' [» I. ■- - -1 .1 liv r h. • ii'i irliiy rr.-*i t muv b*- juiU-fd 
liv n irnpit'-i ti;j 1 1 »\ iT I) ', h-. l-4Tv:t"-r uf t l«f >lorili t tfrnuih 
lJ>»> il -;r;itiiiT- r|n' •■ K .1- r W ilh^ iiri il<-r <»ro-j.. .' 
Vtbi'.-li >-.;tiiljr-;l 1i. !»■ tIi»- ii(M-r pi.-rt*-rftil v^?-..-l >!, flu' 
Oi-i-i\[l tnif hil" >ii;\l >f irilv ',^l*it h'lrr^- poWt-r. 

while t hi? icroul niajont^ u( ueean (rei^ht i*l«uuit!rB are 
driven b|y law than 1,4106.— Aaieriaan Avahitaet. 



KLKiTKICAL NOTES. 

Dnriof ■ ppcent thnndprntorni, th#i Ohrrrjuwpi powf»r 
hoiii.^ of tti4> hll»>j«^ldorf'<;r*'rpUi llnht railway va« 
f>trn>-'k by htrbtnititr. with the r^nlt thaC tratto OA the 
line had to be hintpeuile^l for two hi>iir% PttftlMrpar> 
ticulam of Ibe oceurrvnre are in't to hAJid. 

*Th*rm ar« bd'J in.If'< nf tlr-i'trir n%:lw;iyi in i.'i*fi-tilji. 
Mclusive «>f tlKim* ifj ftrili'li ' ui tti.-,. Sli\f i-1 1 
■how iIku Ihfl irnin mileaire nm lu IHlHi was *'l.yi7j61, 
and thr ii.iiiili. r of ]Mu»vntrrr» carried wa» 
Tlwt t. lii. cupitiU and ktondvd d«bt wa»i t4,*Xi."*>3. 
Th**!-*) were mi um M7 motor cara, wltb l,3l& luotura, 
trailing aid ft itiatC a w aa p a re and wow ptowa. 
» 'iiic tha total airaibarof basoe anwlofod waaaboot 

'A.MM. 

Tha Daily Kai) Parle correepoadaai «ra that th^ 

t.'hi<-r uuthortUM of th»flr»iu«a la Parte bav»atle4t|e(h. 
aftfr luutiibe of eCady and eipartaient, arrived at a 
HaiiHfuL'iory type of are anitlae^ of wbieh the aiotor 
forre in eloetriflity. A ttaw aleotite eogloe, tinpable of 
■watiiiK A dooMD |Mieoae^ and travoHaa at an avaiaca 
rata of 13 miica an boar, and aanefidlm tallla aaeiqp 
and atoppingqaiekly. baebean bailt, and will ba to 
titif from Jun* 1. 

ZDMUte motor trart ton ha« be«n «iii?'*^eiwfiilly tried, 
and will ••liortly bf put Into uite by tbe Ore brdirade of 
J'arifi. An mn* i :ir ^la" U-t-n <M>ii*(rui-(4td t" ciirrv l ii** 
e-tiMifw ladtI<T'. rorU, ivii.l >i Jier appliances. *'it'vcii 
|wiKM>n^r«- Tin- v.-|jiL';r providieij wstii iin i-K-'-tnc 
iijiit'.r, It-.i' n-f'<MiinuljitorM l>tMi-fc^ phu-fil nnib'r;i<*ftti. t 1..- 
'(•mIv -if thn- r-nmiiKi' iti whii'li ^t uniR liiti dr.- «- ! .]«■. 
Wli.Ti |i-.it t|iriin-li ■.[.-* truiU rtn- lu'W .^Jir, fully .-ipii jij.-^-ii 
luxl i--iiis"i'Vin».' \-i<' . I r II ■! ■■ '.I- .if(ii-> r, IiIk 

frl-rly, mid .'.u'lit I'r.iii-i, IhIih.i.I vt-ry u.-li, kt'.-ii- 
itij/c up a »|»*^*d i'f \'> iiiiU-^ i*M b'liir, and rn-L'ul mt inij 
iticlinv« without i,lifTlcully Tlie n-* iu"t.ir riir » jII \^ 
nut into um? at l};t* h^-Jtdri .mrlfn- < f the l*.»ri< llr*< 
britraiif It i» exp<-ctt^ thai ait liii: alutiujis of the 
I'. -V «iJi I..- provided with niuiilar vcthicica in doe 
i!i iti rw, 

Tt* applMatloa of «»l(»clriritv an a tftotivi' i>owt>r **■ 
UMNT'ininu ffmeraUn Poland, tt t* l>*>tnir >t b>p';»*ii i.i.t 
only for trnotloD. hot In a r'^at many fatt-ir r- * hi 
eWtrle niotont arc "^nwrwedlhif ro|# and tteJt dri'.iaiu' 
Klr«(rie liiehtin^ of fat'toriet) i« b««ouiiii(( ipeiipnil. all 
new warkit briutf liuill with un electrto plant, whili- old 
faclorire arv aboUibiuic the atit]quut«*d ud or f^ru lautp*i, 
n-'plaeine tftuiui by are and incandncrnt 4'lrrtric htiitp«. 
(Ml thtt WarMiw* Vienna lUilwny nil important HtA'i iit^ 
arr bWnjr lit by I'lwlricity, and it hjw l>oon dpclilfiH to 
ineri>a*f* ch^ pUnt* in tint nrar fntnrn. In tho work- 
*^hoi» of thin ••omiuiny oidv <>l-ortrii^ motor* ar** n*rtl, 
The IranctnrfHl iMnbrora tUllwAy Company ane aUo 
UahtliHC «n tiMir stations by cl^-ctHeity. Th»* o>in|M-i > 
Uoo In Ibis braoeb la very kaen, auil. aooorxliug to tlip 
loaal Brltteb ooniaL tha Bcnaaae have eoceeaded in 
peMag Itaa ltoni% ibara. aaarif an baparAaa.- 
bavinff tbatr affeoti ar repreennlatlvee ta Vaisaw. 

Till racaatly thi» 4-nip1oyin<-nt nf oUtrtriHty In any 
»hnp*'or fiiriii in < N^nfitanf moifl*- wai; utrietly forbidttfn 
For Mil nofortnnat*' oiHi-i;*^ fn Mo-Jitmn tU»» word "t*b*r 
IrM-ity " ku the heaniie of the Snitau wa>< a* niui'b a« 
ill" plane, if not hiM h^iut. wafr wortli- Inrrrdible as it 
turn ap{»ear, bif H^ren*- HiArhiif^ti natvelv iiuairiUfd 
Uiii' ,\ lis Dtiiii » b ivt* ^^MUetliiutf to do witli the 

tijiinuf lu-r i;re tA ds ijutiiit*-. So much U there in a 
ii.iiijt' Thf ri:i!il tn'ii-ipb orer the prejiidirew of the 
Sutt.vu is >.i.<\ X*' liiive UciM. dut- 1ij .s S|m,iiiur.i liti'.i tlie 
i']rnMii.iti'h'r.»|ih. Thif. S ) 'iii.inri I , iK-ti liiiunrr.'- by 
roiui'' '■lart.N! Ji - iri-m. Ill io:i>*iHmu.iipli jiii.l in nrdi r 
r^i Im- til lute Hiiporml a rlupinrt'^^v''*!''' I^"i '^l'*' 
nry .Hitrlinnti^- .*'ould not allow hstit 1m >.-i bin nt-w 
snstruuii-nl lu o(»*mr|««i, I>w»um? ti (i«d tn !»■ <!rivfri 
by Ih** eiJtideiuned t*]f.-l-Lnty In bl^ ii n'culty li»- 
appllnl to his acK^>a(»?-ri li'r, wUi- itmui" '! tn do h « 
bent for him. Dnrini; tliL* uvi*. .iiiuieiH-e winch he li^d 
with the Snltau, tlin wily ilnUomatiKt took *.}ec:As%i>u to 
rnlarfiw on tl»» wonilrnt of thv vmetimui^rikph. and 
int#trwt*'d !b<» Stilian f^f) niui-h tli.At I'liri liAiiuri'i wait 



oriWr*^! I'l lirmtr b ' 
Ind H'fii''f fniin t:i 
tbr«>wii '111 (.!.• >..-rv-.. 

who t;n iln-ilr ■ i j.i 

uul, hkr- lii> Ir .-I .1 : 

Ani'itir I ire itjiiiris'l 
lt:c Srihiiri tn'/iiUM' 



ll.'-rriinirtit In tin- [irtJi<^i- MiA 
f U'Jt lint; cap'r.Hi" nf UnmF^- 'A- r-^ 
I r>r rliH^ iiri.-i-!jitniri nf rli.. ^^ulIao. 

^ - ' 1 l:er|j .^y. tilt:- lipnrf, -itis:^ he is 
I" I (iTiiraii Ktiir"T, (I k'rt'Jtt traveler. 
rr*ullH Lif Mil- '-sh:lii!ii.n wa« ?ha! 
c<'iiv;ncyii tiiiit t- ^■l'l^I^-i■;y. ilii-iiKh 
prrviui'i'ii bv a ilviiiini- * a liattiTV li.vl Tin - uLri^-c 
tiMii w^rli ilftrii-.r'ni* r»plo«iv»»» ; till' lii'-ky [ ni i.*i if 
kiidii*- pihvl v»«'aliii, an«i p^ruiiiwion wrt> t'Dn.t*'!] fn Jiiiti 
r.» Tisr.ii. II. bu rit'<"i]>. the flmt eli*rtf>c li^^htcij; iilai.c jn 
CVMi>«tantiuopl«,— KniclUh Klcotrkeid fWvlsw, 

Mow. wbUe Manila and the PhllipplDfaare eo intMti 
(o the front in oonneetloo with the war operatkMiB of 
the United Btatea to radnoa the rbtlippinne to eublec- 
tion. it atay bt af aoma ta toe re t to know of tha cW 
tricai itata of tha aapltal as left by the Spanhurdn. 
Tba oentral atatta Is iwar tba asntor of the dty. 
Tba PaslK Rtw, vhtab nm tbro«|b fba elty. dividee 
tba old fran tba oaartowiii tMl tha anrfont Is oairM 
aoviMi tha rivir hy tbiaa bfld«M on atoal Pola% tha 
Uaaa brine topped to sopply Agbto to cash biMM. 
Than aia 480 slasl and l,4iD woodao potea. aod tha 
Itoaaare aatvled in oil-fllhnl |>otT<p|aio limilaton. 9ha 
ManNa Bleotrie li^i Company haw a oontrafll to 
ligfat tlie iitreeU for twrnty yi>ar», «ii:te«n yeaia af 
wbieh are fttlll tn run. Oen. Otta luu taken ovar the 
reeponx)l>iiiti»^ of the contract and l« paying the else* 
tri« liicbiiii|{ bdl> for th<i» f)tr«4*hii, Theorlitfituil eontmet 
provide! loron^i btindrinl and forty S.OtW candl« r»i>w*ir 
arc lamps and on** tttouttaiiil 'i** eandlivpower iwiiey 
ini'andf'^nt lam|m at $0(i.^jO per ) ear The aree are 
t» Volt biuip!«. twenty ill •K'ric^. on n 1.0ii4>-valt cimolt. 
TIm* number of ^treet llirbtK has greatly inoreaswl. On 
widevtwts the xte^el tH.il«» are in the middle, and it ii 
prorifbid that tha liKnta vhoiitd be Mwitelml In twetity 
ininnlMS after enmet and off twrnty minutes Ixtfon* 
HinrU*. Thitm aro alioat t>ii thmi«and lnfiaud4«»eH'tit 
16 (^aiidle i>.>wfr l.Miip* rnniiittif on T>' vnit al1t>rri.-«tiittc 
traiiffornM-r rlmiitM. The chartrfl i>i ^1 ."•'> M»'Xit'xu pt-r 
hmiitlj for a Pi <%itidb'-pow vr lamp imiiiiiitf half thn 
lOK'i^ i^iid $i f ir an all iiiicht lamp- Tb*- i~*'ritrul "fn 
lion *-.pilp|»eil wrb -IX i'lMilpotliid omdeti-ini,' pntfntr-* 
of ll**' 11 1*. eiir;i. leri « I' <'rna1 Ini: «*iirrfril i;t'ijfrMr<tnt, 
J,i»iiv :>|r. (if f>' kilowatl-* c^piwil y t-ai.-h. an d l^^nr'"- 
liR'bl i.*jniHi;t* p'lwrf are dyniimot< p.iiiiiii:!; a' ■ 

rulla. Tliv caiMriiy of the itatWMt u lS,Ci^<i> nicaudea 

asnt iarfipf aan oar in— 



MISCRLT-ANEOITS NOTKS. 

Dr. Playfair, the I^ijudon physician who wa* wo' 
d^innnd to [mv fiVi>.0t)O daluMfptv for libel a ft>w )ei>n 
azo. wa* hurt in a que^er automobile aCMSideUt recently 
Hh wan ^oinp up a hill whrn eomrlhiDK (tave way abti 
th»- carnn^T" l^-ican to roll backward down tli<* nlo) 
Tli>- ilf ivrrapplU'd th* pow*'r hmko to the rear wIk^j*, 
fiir^'t'Tr nig that he waji ffoiug luirkward, with tlie Tv>u\f 
that ttie i_*arr(aire ftftoti np on end and tLp|>n) ttock- 
ward, brulilnie Ur. Playfair as It fell upon hlai. 

The qnaetioa ooneeminir Che liability of «Wplnc ear 
aoaipaniea for low of monvr by nauM'fiirer* who por- 
afeaM birthi aame ap rreenliy at tVir apprllafe term of 
tba saprWBW aourt of New York. \ |<a^^c-hl7rr miiFeil 
ft Mlin of UMMiay after leavinx the ftierprr. In a luit he 
bnaiftht agaloat tha eouipany hi the eity eourt he mt 
JndKnteut tOT tba fOll aiitount. In the fc^neral tera 
the Judmaaot was ravereed. oo the theory that aileep< 
inir car oonpaay Is not the loearer of tfMwa who bar 
bertha Tba Jastlaa Of tbe appellate torui hokis**ttait 
aaleeping ear eoeipany !■ boand to asa eara la protect' 
tog tha paraooal Iwlonglnps af thasa whom It InvlM 
tooeeopy beiitui and that the javy had foaad tai tbt 
oies at bar that eocfa car* was not aasrciMd, Ttol 
liabiUty. however, ia liinliad to tba «»Oiiay and otbar 
articles neceeiiary for the traveler doHng nie )iwm«T. 

(n life. A now trUl n 



and acc<»rdlnif to hie atatlon 

ordered/' 

Thorw »r« four worknho|Mi piijiiiL'^'d in niakiri;: rani- 
liii.ini and pa'tebuard in Jup.^:i. w:tli an •tul'- i:»iiy 
i.rn it nf il-.irty to forty e- i.^. Ii. nualily tii-r- luii^*- 
miuii* arlic'le l>rnni con^pn^lvlI. witli Ibf *i:-nuAn at 
AmerloAn make, but tluv nuiurk cuiLntji \»tapplTt« 
the price*- Pi«'vertht^l.^i.. pr.iVoilijy >m?i-aum' of a \'t?ry 
narrow nMtrgIn of profit prttcurAbt*', tiie iuifrort ot iij*- 
ei|£ti |p:>odi!< i* prnc(i4-allv Hopiied, An tnfcenioui> lijuo* 
vation. rvcrntly hiarteJ b> the Tokyo C«nI and l*j»«t«f- 
board Coiu|i«ny. the lar(re»( in its line lii Ja|>aii, I^m 
rvsultrd in markedly fuctlitatinc lite deveioniueni ut 
the industry. It ronvintv, iuty»The Japan rimes, in 
niakinfc thirk tarrr4] panteboardii im Bubtitilute for 
»lilnfcl(*« for ordinary- moflnx. Th4> t>aper shingle* afo 
now in active demand, beiiitr about AO |MTr pent. chi-A|v 
er and far nM>reeHAlly manatcevl thtutortlinary «h:in|;tM. 
tii'noecon»<lderfihly econoiid/intr the Labor of inechanlca 
1 bey do not differ ntuch in |Kitiit uf befnic proof affaliwl 
np' add w.Hier foiiipHf-d «Uh tl^ ordinary arttfle*. 

B«ileaiuin haa mA hi'.bfrtn pimed nny very liti|Kirlliti' 

tMirt 111 (M.iuiuicr-ial iiiiiu»trif« ; il liit* be*n chit-flt 
;iiown in thr rl:(':i;i_<l'K l.jty,riirory iv.t a ourlouit and ill 
lerfsiHii: >ubi.nnu-i' j:■^^M•^>llJK Ko Specially awful 
prf(j^'rtii'> I: ha*, rx-i-iiti)* tH-rii t-mplovea in dir 
l£lH*».nu'iki'i'h jK-t fur ) iiidiii'in^; ci.lnri^t v^aw. iLm- 
tlnfiHil irUvi. IS iJi.-^.j*. tty mlihntf --^■U'Miiiiii i|jrv<-tly tn thf 
SnKTt..||. nt^ tn the n-fitinir iwii, tin- ib-pth of imt il-* 
tM-n-liiik' etitirel) on tl,*- i|iialit\ iJ>-''t|. and aWi to »or-:^ 
ri:. ;ii iifHjn the chanii'ttT <'f 'b-' irln'''— whether it («- 
hani or (•..f? A lovfly i irni-ijr revl t>ii:'r 5« p»^t<bifT»*1 by 
mixi:!*: i'ttiliijirjiii aiilphi'lc v«it:i Uie »e>-innri li.f.ir.* 
adilniiT 'o '.b«' 0'itit<*n:» I'f thr- ynA. Th'* i3l^''ll-l'^ i' 
tbf yrlji>w i'ii:i*"iiU"iit in tin* cam- d^•|)^'I.tJ^ iJ/retTy 
upon the pn:]M.rii->i. ^d I'-jhtlnnuin Hulphiile made ti*e uf 
A prai*tiPi»J <utrHii'ji#;4' atttiidiui^ thi» prorn* i» thiiE it 
1* not n«*c^-«>«Aary to r«li«at the articlee after beinR 
nMinuf«ctur«Hl and to dip tboB to n aolariDg wivtnn; 
n» .11 tlie oniiuary peanis of awktog rod FbIf 
lery fiatettr. 



The hoass of a great hacienda Is iaipoitogtoippMi^ 

aiire. on aeeoant, u*unliy,of its alu ralbat lhaa Of be 

arrbitf^turjil protKHtiucui. It ia groenitly boilt around 
M -urh't' •^iiirt, ami vhetlker of one or two alorim, ooo* 
v. vh tiu. (uipreMioo of having been erected aolely nWll 
n view to durability and f>itAtiioiiftii<v«(, The eoMrflO- 
t oti td invariablv of »tone or t>un tiaked brieki. tdst* 
irrvsl and painttrd, and iu uioet oaae* presents an aVM 
elevntiuD, brukm only by gratad windows, a pette* 
cocb^re aiKl loop-faolaa for miMkatry. This otinslaiB 
4H>n(aii» the ofllcefl. apartmntte for the owner, lur tlie 
two or tlti'4M' prinriital rinployc!* and their famNhsaM 
for thr f.4frvautji. >inre-rooiuii. »table» for t«ddWsad 
carrlatre horweK, <-4irnime MUHre ami an indeflnltO aon* 
l>er m! >-|utf>- ii.i.ni>., Mi.vnrdhnf in rlrruuiKtaueM. Ooa» 
vet' .-niiy -.It'irtU'il ill r.'iat&on to the main buUdi8g_U* 
the ?i,tli r iii i.H of enipJoy<^H. the hut> of the pMna. 
N.iiirriin.-t. til." pusada or inn. for il>e aecominouatha 
ol tr.^v Irrs. ihe churcli Iwhk'h usunlL) Ip a pretenttciae 
striirtum. t tn? wtore, when* every (^onmiiKltty of fieea 
.lit* U t j.ilr thr \ast >:u1'i:i-h fttr liofrti^ I " 
ikiul i'X.--n, >ii.iri'h' iin-> fur tin- pn-lLio*- of the! 
and ^ltht•r^ Eor ai^JirnUuial niiplfU:rtM». the - 
wrlaht. bUrkomlth and cariK iiT' r i I .situ. tli«MddWJ 
andci'bbler"* »hopK the I*M_>ti . i-n- LAkery— m Miia, M 
the attrlbtitef of n viltagv. which a hacienda «f««b 
ri.vK. j^. i.M.'i niiiv. havlBgapapaJatknof flMMalD»<|« 
t.MiM i,.^^-,b^unt^ -Prtoaa jlTSt ICVbMab to JTeMk 
Amcrioau Review. 

■hstlaa with Mgh«maa ifeam. Inalead of t)i» 
mal toianraMbla cupMvas. is a prapoaitlon m»aetf^ 
mmUr tor Mr. H. Miaw batera the Inetitatlon of Hin 
toglB#c«natOMt]brltato.a^PiC»0ler^>l«iB«'<>:i 
Bfl^hli iBggttrthm. whtoh haan pretaptnl m^*^ 
pag tlaa torif bp aasMents to aoal ntoee front ^«'' 
bnllloaadnawibaaseof Ibeetistoiaary npln^^;^ " 
Utat aaartrUga af water, kidged to ashi>t i>ul*';j' 
ba oonvertad toto etcaai at a pfaiSttM of sbo«t 



imandi ixr aqmiv inch by awMU at •'x*'"'? !!^ 
low Knabm, Mid th» eutrl<to» or bolhr toll* «»"'''* 
nurfi Mrenitth thM It wooW bni»t al iibnot lW> C"* 
Mirw. wlwn th* foroe tet U ll»>*r«y would hrnik J"' 
the eoiil. Mr. tklww found by »ii>rnit*iii ' 
wouM lie nuilr poisible to boil "xtet br lb* bt*i 
diHwd liy a eurreat of dn-trieily iiaMlBie 
pUtlnniu wire niiuilnr In tlmt a»«l for ""i^.^ 
liHTwi ill WAtcr, and i» i>f tlw o[iiiiHMi (bat at 
nifliil wlirn th.» IkhIit or rartfiiljfo bun-r*. Hi* T 
hif- and thi> ►liM-tno i-in-uH will h.- bmli«i.aiia 
of iKhllioii of «r» iUii>|> or iTiiil iluH «lll n-lii*!" "' ' 
tlif iM'utwl wipe, I'liiliT th.- «ii|)]M..|li<in 
.IrVfloiml by the "iilrrcairtil.lK.- wf.ulil '"5*'S',,« 
bnNik d'lU'ii tb** i|iiilrrt-il( ii.:il in » liailf. 
llmik" llial llif |jriic[ii-«l u.irliiiij: of the IJ^PTj, 
Tiii-!li<iil wnulil [.wfiii nr. gTfal .linii-iilllee. i 
u.i.lM l.r |ierf,-i-:h j:i i.r,\ txwl liuui' 1 I? V 

.t. .,:,h I. (..r !t wHaml.v WOUjO 

.•i)»ivi- uuil trnulili.«!iiuc than theo«w 
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IWHt 



nUra ST'fJGIuSTIONS FKOM UXITXD 

hTATKS <Ni.\srLS. 

TtmI* Ib Pngn*. — T:i*' t tport from Ihii di»thL't fur 

i^iport for ih« value qiiuri»-r ih tIi- y. .'*r l-'yft. the totrtl 
vjiln*ti being |3o3.53:t iki,t\ ri**|»ci'tiT**ly. 
Ttin iinporU into Ihin diMthet urv uut tu^^rtAinAliln. im 
^tiktifttion bfftni; kopl btMY. Trade ooiiilitloiiH urv lif t- 
It^r tlinn It ypRT ajfo. a untubrr uf i)I«r|rriiM?H b&viii^; 
tH>«>n ^'r^j**t^t***l whirJt will ffiw enpluyuMHit to iDUiy 
UQ' T^ ls)'"r»r«^ w)d nfr«r opportmiuB Co AttMrioan 
mnijurtR'Stirertt of mAchtn«np «nd vlMMoy AppllMMai 
Co iuuodtftce their urtld^ 

Till* iMvfcet tiAH evi<i(»iiitf bMD ciitliilr P fwrhwfcid 
fagr AflMriaaa exf»rien>. iift/t U. 8. Ooual H«fo Don- 
wlmAnn, of Pntifur. Our ruaoufMeiiren who htire 
•ntcTMl tbtt KurofM'aii luarkel hnve >f<>u*<rfkll)' tr^tAb- 
Ibhod mgmotnp* in I^sndoii. Panit aiid UfHin. and 
«aciM* f«« at VHWioa. During the Uut few yMim theT« 
has «)xi«t«d tn Bohomia. tlir gnwtiMt {Kroduciaff iitat« 
In AiutrU, a bitter *tri1e bntwmn thm Czeeliiiili and 
(hrmao naUoD«llUe«. which has rwult^d in a mora- 
neat to boyeoCK m nuoh m poMlbto tkm Garruan trades* 
■ea aud iiaaDaCMtui«i& As nearly all pobho «nter- 
prtMB attd * fraftl UMay private oo«9 ar^ utid«r ib« 
«M>ftNi|«r th« fTlinlM. Ilaan reailily be s^^n that (ier- 
SMn hOMK WBtMlt AttaiaDtly prtHuuUa Aiuttruaan ex- 
pOTta to thb bmHbH. Our eiportom ■boald wtaliluh 
AMunpli wafhoat tea, or at loMt 



iiirii l- rurii ", tar i-xnt-iuuitUmi, Ii>M,t*!H\ jifttrw *tf fchiw* Iti 
:^:m1. jiaiPi tii lw>;, l:. .IH- r-- m i-'iiH, .-\' 

ail ,1 v.-TAL-L' itf A'r- itl IWW nf 7 f niii'-H * I , ^I'l i j r 

Tsie pnten <>f rt--ai|> iiiaviv sin-.- "ii "ui*? iii thid ctly — 
that U to Miv, the rt't.iil pri vary frutii »» low an $1 
|*i'r pair up to pt-r pAir. Tltt- ♦hue wbii^li probiibly 
iti']U ti*tfct 1*. ttti*' at nl>oiit #1 , 75 per i)«ur retail. The tie 
inand for thr hi|{ti«r priri-il reiuly iiiiule »)ich>i( here, lu 
tn Aiu4Tira. ih ^udtiaUy iiti'reiL>iti;;. Many oi tlti«e 
w))o foDiip^riy h*il tlii'jr >ili4M-* iiiiiiU> t<t wriler iit bi^h 
itrlor*are imw. for ftiiiiuiiupnl nnd othpr r»>a*ntu«. bny- 
lUK tlif rca<ly-(ii»*lv artiete, Tlie fcht***** *l iw>r pair 

are tuacbi lie- made eairnkiti urliclen. tirat in np^t^araiK^^, 
with a peculiar M|uare box t<»e, tbe style now ^mitl) 

A lett«r whiclk I hava received from a w«>|l Known 
importar of American chew nMU!hin«ir]r in r.ins i,)v> 

" Mfrtt of rh** b«i>t kiniin of Frpnch focicvt. ur t-.>r ihph 
are K>Jd wbolfMai*' *t prtcw r?wi4ti*Mt f'oiii #2 I-i to $2,70 
|>er i>«lr. slid It Ih ri<M iHjti^ibl** lo ltn]>«>ft a flrat-olaM 
Americuu I.MK»t ur »bt>e (o ooiu|)eCe at that prtoe* *l- 
thouKb Aiuericaii-iiiade ichoes look better, acid voilie of 
our eosiuuiera copy the Atuerican Mtyte*." 

lie aay* that it chmIs '.i frnnrn eejitu) pitr pair to 
lmp<:trt an Aui^riiMU >hr>(>. In ortlrr that our niaiiu- 
faetur^re imuv Jud^e utierber or not bi» Af4<enH>n tn re- 
Kard to the ^KM!«tbilily of luiuortjiitf Aiuerleau Hbo«« 
iuto Prance la aerurale* 1 iilkall give a few flguret umI 
let tbocn make Ibelrown dediaatioo*. 
Tbo praeant dni* 



luid fkOWwABl 



nt«tn ton Miilirii: ship iinil A l<i ■«N'aiii*T. <ffrnj*ii 
wrir*-r* (.'i.ii: w.tti pri.ti- ti^ tlif fii*'I rh.i'. «*lii'r»'ii* 
(uriiii *'Iv .t t;iH>,l lii iKV, if iii>t ipi.ro aH, uf tli.^ ti^jf *tiipM 
W. r." Iiili;'- ii-il iiiil. itu'V Hir 1\'>W l.rilir 11; (it-riiini', -|:tp- 

No-'l-, liv M-titii»ti ii.fi-hiiMiri*, • tt-fsi«:tii tnateriafM. 

'fir A I 111 (t I- V ri.-^.lfd. th^iy KMV. |>4 a (Riwerful 

(Iflj'ii l: iiuirifif llif -r-ciptre's Ititereitt^ are iu every 
IMri uf (be world. Thetv luunt be prvCreUNj. tiennany 
wUl imbAbte clv« AiMMten aon to boiltfins » Uuwt 
AbI ieet J. OL UovAMAir, OimraL 

Tba Bicycl* Trad* La Oaeada — F'Mtii thf laVitfAof the 
trade and iiaviiiutlori of tb^- Unii;riiiiii of f^inidii for 
tbe yiN!ir t-uded .lune 80. rei-eiitly iMiif-d. may 

t;utliered (*uiue data of iiitereiit to the niantifiieturers nf 
bli^ycleii in tbe t'niled State*. The total nutnbrr of 
bic-yele* aold in (^iinnila ibirini: the year i» eiitiiniiti^l at 
M),U00, of which 27/iit2 wi>n> uiiport#d from th«> TnttiHl 
HtAt«iiar.d 411 from (tri^At Ifntaiti In addllKMi ro ihiH 
lariffi liiiv»orTatlon of e«piu|detP . wa chtDi**'. iIm' vaIm*- ^^f 
bteyd^ larrh fto|wirteil waa ^IV^TSS \<*1 wUi -h th>- 
Udit^l Slate- ftmiixlwd 9171.178)1, whirb Ih h-^ld lu 
rp|)re.*eij| lUSX^n cv;uiplete niaehluc* Bl $37 enrb. In 
runitil nuuilwra. the total of jiiiporlMl uii'T'cli-^ «old. 
roninlete or in partn. wan 40 000, awraginK in cotit 
t'2'i w. on which a duty of 30|>cr fenl. wanaa^ciuml and 
tlTU.-jriU iHjIbTtpd. whil» on btrreln paru the duty OOV 

IwUni »-a> IMH^, 

In leVT. the hii|v>rtatkm of ecMnnleted bleydeii wm 
HMKk or 'i^W len- (hail in IHW. The averai*e coat in 



t open Ml aoaocir. ie« tbocn matte ibeir own dMiaaiioo*. VWjpok *>t- -i^m le^- than in IHW, 

Tbtr* toiiip W iw i ^ ii iM rt daannod torelaotriiwl anp- The praeant dm* mm aboaa Imported Into F^aae* wa* a«raiiial $3130 in ; and Ike duty, 

pilMtalhbdMfloli,aa«ilbtror«lveftrioevllilM iMV- fton AiMflafti»9iOftaii«ap«rMlr,or489iean«» Ao- lnirUMeliltte. ttt.?! atrainM «« Thew asnrea al»w 

uittMn pwj—m, AfMli iMn tlit Unltvd tMm «offdlni[to«atat«<iii«itoraQ ofllelRl of Ia Oampi^lf that «• Ih* Aiu«rioaii manufacturer decranaae tbe eoal, 



forwUiili IbfMtiAaMrkiML 

It n piftiliiim BahMifcto tuny g—ll QiiMmiilai 
iB>«a oolQM 4iMly— Uiie and RMan. It la iiaed tor imI* 
inf parpoaea, bat tbe praduislUMi does t»o1 nearly l^** 
ply tbeoemand. The alate uaed i* in tlte form kh ri ot 
aoglaa and hni;afCon«, tbe Buaa bring from 12 by to 
Si «v II tn«h*K»w and. no far, the d«uand baa been prln- 
alpuljr auppbed fmio Engrland. nonie alao oominff from 
Franoe. Oerukanv. ami Switzerland. The Uwt two 
oeuatrieti rteud >Mrnuol h\aX**h m well, Th9 fln>t four car 
loMla of AiiMricau ulate were brouicht here a few dayx 
aiso tlirouirb the firm uf Ju«vf Uiulatift & Cutupaiiy lu 
iitjdrnbach, Hoheutia. 80 far as this market is oun- 
■ eriie^l, our eX[K)rteni have ihuwu a certain apathy. 
fKHUiibly tlM) result of tiw imtnentw development of our 
ei|><»rtii dunnj; the taut two yaani. Thin ri-ry exteniiion 
of our trade wdl naUMt iurri*a»ed itntivity on t)kn part 
of foreinn inaitufarturi^rit, and onr pxport*>rH should 
c«*ver every field rkimlhio and Mtabhftb tlnmiiwlvM 
nrmly. It If onm^etled on all *ide« that Aniencan artl- 
olra are ifU)»erior to orjH!r«> of |[K« tlllid: and, OQce the 
ix-onlf Lii f>>r>-i;;'i 01 iiir ri>*« are aMUMOUMd tO liaa tbMa 
I'. vrilJ uo*. bet-.kAV ('.> .ut r Kluce o<lMrgDUdak«fiaB tiMNIgh 

It in well known that the wairea paitl in Hoheitiin. are 
v«iry «iuall-, eiipe<!ially iu tbe linen (ai-'lurK't nikii Mutnc 
t4 flifl tiranehf^ of the (-la-in infbi'lrv, Ijibor nnion* 
art- fMriiif.J u-hii-b iuiv.- lii'iiiiirKh'il an inrr«ta««> in 

Uiiy, A r^-cnt >lnkr ar .V . -hi.i| <>:i 'In- part of the 

Uueo w««ven( rvtiulC4Hi in a not, in whldi bnalnem 

ftwafaptaadamL U «aa tii*U|r ^mUiad bgr tba 



aordinc toAatatMBMitoraQ oflelRl of I a OampajiBlf 

atdniiHIIpnlifr 
Mruklr far IMklik 



rtoabwatoin 

maf»mm,il» mttlL.. 

t Hmm »H1 to mtutr NdMtd t 



■Bddnlr amtlHU Im anUaiiittd. Vhttit 



Bboa Tradi is Pnnes. -tn nplf t» JaqoMi* bf • 

^U-.-'>''l> l-.>lt- t>.xtrii nf tmdr, CoBHll Th—fclW wtWW 

tmw Hni iv, April -'t. IMM 

The v\v-ie matjiifactur*^^ nf tl.c rmr.'.! sr;«%'K utm hi. 
ikmbtedly t?ii}uyhiK cht« b.-nt.rttK cf tti.- >:r.'at [•rii.|ieri:> 
whirh t» nitw rv'ijrlttnL: tlmMiirJi.Hlt our r.iMi.rr) ; mi.I 
iManv of tijc fa<Mi>ri^-. ii[ t;if |iri'M'til tiiui--. itrt* iinjhaMy 
WiirKUiS t'» tln?ir ritilj"*t cultilL'^fy iu U|f-ir *iriifnH. 

Hut. fmiu ttii' iirlii'if*. w hi.-li itave Al^pt-An*.! iti ttu* ?>i.it 
MmI «.hn# JoariLiLlt iliiiI 'miil tlui tvtit]ti:<'ny oi wvrrit] '>f 
fh« iMiiliriK i:i.\Mn;.\.-tur#'ni, thn outniit i.t Anu^rii-Jiii 
^h"^** htL« rft)i£-rit np with th<i jinniiAl tinuw i^~iii»iuji|i- 
h- 'ti. ^> Ou\' iiL luiif iiionthff Aikoiiicli boou and f.ho«fl 
Ai; !>. Ill vIt. t.< - ipply «ll tl>e home i1»iiuiiHl8, DarInK 
trie refiuiiiiiiJK thi^ luocitl^. tii orxlvr lo keep the 
■KtubljKhiueiil>« miiuiiiic. Hlrpluii iitock* iiiuvL aceuuiu- 
lntt>, wliieh will have eilller to be throwu on the tuurket 
Rl a ruiiitm» priee or uullrts abruad must be founij. 

It apiMinnt to me that if nur slim; niaiiufartfireni wniiM 
M*lki1 representative* to Europit who eould Mfir-ak Fr»rieh 

oc 44«rMMUk, or both, to utiiiiy the eennoniie eoii<tlt)nnti 
of the ooMncrian, to eonsult with the lAadiiiie ithot> diNil- 
■n. to HM for tlwuMelTe* what ihecniii-uiiior want*, the 
■lutpett luo^^t tn voKue. aiid the cltaract^r of (hea/tjcJee 
Willi whicli they wouM have U> ti<Mnpftt«, tb#y wcHiliI 
utHloubtedly be able to make bti^litem eotiheictfous 
wht>'h -ff'Mii.l >ie Oie lueaiis of ailuWiUfC (helu lo 4)t«poae 
-il till* MirpluH [in .duetB melilioued. 

rit<! ^.Ti-At iS^iiwLiark to the Intmduetloii of Atuericiali 
fActory-made »hoea will niadottbtedly Iw the price ; for 
thtT l>>o*i «rtainly «« btilcr uiaile aiid liand«oiu«r In 
■IHwaraiirn than tbow aald in Franre. If Irad* to 
•MAbllAlted. inanufaetiiren luunc he i^rpfiil to fill tbdr 
ordem prvMiiptly and honestly ; they ninwt iw.t 
■boot with paiwV fllleil mil«>, piutixi jiiliit<,or vrliiolll 
faupaftMlly newetl : for thR>« vitil only act aa tioML^ 
Oar luanufaetureni imiHt iin<l«MaiMl tbal llM 



wiU nqntra • pniAt of tmt Im titan M p«r esnt, T«k' 
Ids mil IIUM {uto into soiuitiwatloa. it apftmni to hm 
that «o woDld not ba in a poaition to couip«(« witb 
(ho ehwtiMir gnulsii of «ho»ii anli) «n thianiarlMit. bat 
we couUi powUily e>'t4tl>hii)i a trmle In tbt batter klnda 
1 call not bat re]>eat the advli-e uiien above, that li 
WoaMlMa wlw plan fur uur shoe uiaiiiifaeitireni to 
and a reprtaamalive ubrond iu oMer t« xre (or him- 
self the tnwie ocHidillunB uf the differrnl lar^ »hue atn- 
(erv of tlii5 and otlter Eunipeatl eouutrieii. 

I am not able lo f^ive a detailn<i (Inaeription of tlw 
lMr>1-M<llui»,' *ho« in thin iiiarket, which wa4tM eonvev a 

CiimTt idt-jl (^f how the »hoe Lft niiuii\ the kiliil nf t. rtf fa>r 
n#«l. tne (.lyle and >,liai>e, ete, lint i am qnltK is t-lii-ir 
lo piireliiiw n imir of »jiOM wblcii. lu luy Ju<luuieiii, 
won II I l>e n lair aaoipla oT tlia llBa ol (OOda witll wbMII 
our uianufaoturariiamildliawto oiMipataaDdaabiitt 

it to Oiefia, 

Iu rt'].|v t" Ihf In-if (lupwlion, *' Would it. in \nur 
iiviiui'ij, <'('i:ilui'i- tlji* jin/riperity of oiir ('i*.% as-Ll its 
intluhtry tu iiav,^ it* i;miiual trunvlated ir.b^i tin- liiri 
(ftiaice of your I'liuntry V 1 wr>iild »ay that a iiuiniuil, 
to III' of real MTVlee. »huuld Imi priiileif tn the luniroago 
of the roiH!tr> III whleh It i« t.i be '•'lit, I ain oon- 

Hr^illtlv ;ll r t -if r..I;Ht.):il. - l.|...rr- . I i- , pri llT.'d 

in Kiik'l :.ti 'I'l. l-i. . liinl tn ji ti'W m' rh.- t ii •'reliniila 
wIk;. pp'-iik our liiiik-'iiiL'i*. tliir liti ruriir.' iiiii> I'*- Ixiier- 
eatinu' : Li'il i'' inr'-rnfi-ri^L-iirible t' • I liore ilufjiluilbiT 
with tile Mi:u'-i*l: t-i:i;.'ue. 

("''Onxni I'/ifkitt of Rhi-iiuM, writer t.* the 
Aj.ril W. 1W)9: 

lu regard lo yfnir i-|i.*!'lMlty— iin^i'i. 
nil- It w*Mild retpilri' ^-r.vtT i-Tfnrr t.> iiiTri.^iii 
Ihii imrt i.r l-'ruiM-.-, In rh.- Iln-r |,l.-u-,', -h. r 
|l^ 'JI relll^ (ler lulir. miil tlu'll I lie l-'rel.L'^l 

ilii-eil in favor o^ their onu I'r.i.liji-lM'i:-' iv 
r.iiivioeed that it will beuelit Ihiii: In 
fc>r.'igii arlielft, Thi» will rei|i:;rf nt.jret 



n«D«h aiaa people of Uum« and know wbal tlwjf ttaal« 
and that anjrtlilag that la not gooil aanagli for Aui» 



nca will m0k aiiiiiiiWy a«t ba wwlwd htt*. 1togi*a 
gooil maMrial and Imuaat worimuuHhip mart ba tba 
rala. 
Ooni 



finr Aaiariean fastory-nHula iboM 



^.i:ijr tirm. 

It *..*'lll* lo 

••' t: 1 III 

;.i. t.,T lT 
..ri. |,i-..J,i- 
tnl lri;l-I 
(nln^lK\Hi- II 
li-t-Mi. nil. I 

the only way in whieh th»-5i' i-.iiild hi* ^;,vl'I; w.iiil t 'le 
to have nalefinMi:!. ii(.*-jili:iit: tlii> l.ii.t; .ri^.-, vi,ir the 
lii*trrhanfn. exhlhir siiiii|i r-nus ii.i'i^ :iir- ■.iiMin rs that 
It aould !je to Ihear Intetei'l tu i>ny, and c^iUi- nr.ii rs -m 
tile spot. The be«t place to eoliinieliei.' w.i'.il.t he .it 
l*ari»i, for lliere are many Eu^liiih and Anii'^.'-iiiii- IIU'.'i'. 
while here almost ttie entire jiopulalion lit tVeiich. 

Dnrini: theei^'hC mouths euJint; Tebruarv. 18i»lt, the 
entire exportu of biMta and iih<ic4 from the L^niUsl 
Statin to Fratiee wcra valued at about ^11,0001. Att\ 
notable inrreox in tfab tl«d« WgBid ba TiaWid with 

alariii, and wonM alawltaarW i ilar lort to aa imiaaMi 

In the tarllT rato, 

Unli«d suiM lUvMa WaaM Ba|1aad Onmiil 
Marsbnl tiali>t«a<l. of Kirtiiinichata, wrlta» : 

A Ann of uierchants here duinp: an exieiiMTe trade in 
Aiueriean nut* and Itulti, wi>bt:> to make eonnaelioii 
alaa witb Miaa laUabla Brui which inaaabMstaraa aood 
•oMatMBMd. I«nibaiMtobaarltaB(oaw 
iMinlhetannc ooiMMni. 

Mnchaat Mwtoe. — It (» liitere>llnit to 
_ empire '» eM^erneeti to equal Knieland as a 

■MieaiitUc and inanuractariOK alale. Tbiaoity, Cima- 
nllt, linndmlaor ullca lahuid. orgaoitcd hut Weak * 
bnuieb of what ia kuoan aa the nalieaal onion for 

that 

in the' lart forty 
not only kept pace 
'Ml UMarml pr onw^ bat haa dona iwnIi to faoraaaa 
NafltUtflf vpiiMlaii. eeraiaay*li laat to aiaeiid anljr 



Dnuea oi wnat n aumin aa uie nai 
eraaiinr the Oeet. la tba taidiMtrial 
haa amatad ciiaiatie proportion* 
yaara, tba nieraantUa uarina hna m 



iOMMrMd Into IVaaaa, owlnir prioelpally to tba pitoai latlmtaf Baaltiid. In un, (]«raiam> HMMhoutBa- 

Id Fbra Hnt ood btbowbt at tba Bon llaNHi.(he riMiMMbarcd4.Miht|iaiHthUIMimKf|M^ 

Iioatfnii tlw AoMHeaa Shoe Sum*, and the Malaoo MlskillH.*ba bad a,Mi ildBa wtth UtLMlnu; 

BaeoludBMur. BottbMrawwMoneaialettataarif to im. ftfllH abin* and 1 jaKMTMM. Whaaaaimm 



BottbagrawMMoneaialettataag^ 

antlhapMfliMM U Junerlaan ihoa wtnnadate 
aolt tlM mati and dMir(a«r tba pM|iie, n waoH 
tainlir oMOt witk * rtmSf mailiet, juovidad II oaoM ba 
•oM a* low aa Ilia doniMlie artiele. I haw no* bMn 
able to dlHover any jwajadiee agaiiut Anierioan-iiiada 
•boa* ainon^ tba diali n i of Havre. On the eoirtrary. If 
tbe prwea waia towaaooBb and the ehoia am* made 



tbar Wild aeoB baaOmd tor M^tw toast In MMw l.ni 



0( the nboM whieb are linpor4«d Into thU eoaittrjr, 
the greatw portion mine* from Heleiutu and Auttrlib 
There arv, however, lance quAIltitie^ of ?lHje4 made in 
Frmnce- The Bhoe factoriea are spread over the entire 
e«iuntry. the prineipal eenleni beiu;; at Part». Niiuey. 
fy>aglkn*, LiiBagei, and Icamwurt. Aoeordius tu the 



to UK. KflM abip* and l.SaBiloriaBn. Whila Ik* nam 
btrol iihi(is i« imaller, tba nnoibar «( Ink aonparad 
«ith lim. has inprmuHid DOnerafBt. The MHn)C off i» 
■nralhug »hi|iii. In WIX there vera 4ktlltwftb a en- 
paclty of im.tea tons aiMl W ateantem with IW.gM 
tniM : in ItlM, there w«re S.«a7 ■alllui; iihlps w|UiiMi,»4S 
tone and (SO Meaowr* witb 41B.(Ma ion* ; in IWiti, S.«n 
' »tUl HCMtoOH and UHastenuwn with 
tinMMw liM HBiliue veMeto withlWSwSTI 
l,intlaanHhlpa of IMW.ttvO tuna. In general, a 
llaamerlstlioagfatto be able to carry three tiiuea an 
uoeb aa a •alllDic veeael of the Nuur (lie. The (alline 
otriniiaiUne diipn fmm *.3(m iu m75 t<> i.a'i'i in IkSn 
wa» ninre than made il|i fur in the m':-rf-Jt>i nf .1. .,iiii.r,. 
from iSti in l^tri tn I.ITi in ISHS, riM rivml-ir . i-.nv- 
ouinbered, in ISIWi. 4:i,4% uieu. Thv averaKv was CI' 



DnrinK the roar ended Jane W. \m, IMtf UciMlaa 
oae nwnnlMtared In Caoada. of wbldl MMit 
n,im w«fa aold at home. Whit* the VbImI StatN 
OB tbii aoriiM, Oaiiadiaa BHiaalk*' 
' ! oat Ibr tba trmle ill fiireiita i 



lift i i uMi WMnaaMDCoatniriB* traiip »■ inreiita aoon- 

IBB trlMk and aold ajnT btomka for aKii,»t, Anatialla 

If taklaa Ala 9tiuimr 1411, ffn^ Britain «n y»aaae 

iM 4im. aadtha Dnilad Biata* WH, aa their l«t^ 



Tba prlcea laein to have been Tarled for eaeh eonntry, 
aa foUowe: Orrat Britain and Aiiiitralla. almnt f4n; 
Pmnce. alwiit $41: Uuttw] Blalee, alwut 143; tier- 
nuiny, about $$0. 

The liHltcatloiia at tbit writing (May IS. IKQ polM 
to tbe early orieaniuition of a tnirt anionK tlw bfegrele 
nianufaelurem in (^uida. Several wealthy ea|>ltallil« 
of tliia city are intemted, and it I* thmiAbt that such 
an organization woiihl reKuH In eloeinn the Miiall fae* 
torien and eoneentrating the mannfaetiire at Haiuiltoii 
Jind Tor<Mito. The proprwed eapjtal I*, plaeeil at $11 IHH),. 
ClOU, o< which |9.(MiU.<NM l» lo be taken Id pn>lerr«d ittnrk 
aa/ B^iS ShrfeSSlJ*' ^'"1*^ Uullad SlaMa Coa- 



Tnide arith Turkey roti^iit tji'nenil I^ii-kinson of 
('oUHtaiitinople, uni^iT rln^ .tuti- .if Avr.: 7. if-trj, wiii.»i ; 

It ni'iV iiitere«t Aiiii-ru^jiii ii-iiinifin-f nri rv in kiinw 
tluit the lafe»t uteaitiiT nt rl.i- i;fw i-ie-sinv^iip line tie. 
tween New Ynrk ami i'n:i-r.iiiiiii.nii hrnfiifht theee 
loeoillotlv»»« to Alexjiiiilri:l Inr (he r;i-iN«jiV II;rolti:h The 

S.nrliiii 'l l... .^iToft tn .-vl.i il A. i. ni. .■nii,ii.,.ri-i. il, 

Turkey I- ..»«ini.ii,L- .iir i |,r.:|inil « r;iat ii.il nnli till' 

liewt.piilieri' nt tins re(;i^'i:, hut Ih.i-e nf ICi.;: iiu.l, 
t».-riii.\riv, itr|.:l Aimlria, ar*. pjiurplv ciiiluil.' tin- attrn 
tinii n[ I l;.-ir reader* lo the (n.-t "li.it :m'i»' iiri.l ^hm 

Spjruu* eoutuiereial rival hiis .■ntcrt-ii tliiv ilel.t. The 
ligh ()uality of Aioeriemi j^'imls ntnl rli. iiii-fLiuiryand 
eiilerprj*e of .\iueriean inaiiiir.n-i.if.t> un i i'V[i..irter» 
are thnrnuittiiy .-i|.pre^lateH in all ttlrvifieAn oouiitrle*-. 
aiul the r. - ili ; I .lireel MeAllinhlp Herviee which will 
I'lnih... Ai I I! II i.ri.(!;ir-fe lo enter Iheee tiiarkelH iiu 
ii.'jii ly I ' I ij, r- Ml I- SI. iih Th-lr Kimii^^-an riv.-^li. ii re-.t(lily 

fnrH—fti r : Mll-fc-eMi-ri> I I r.lti - ^ritr^. fnnii a \' i.-l itia 

jnnrtt.'il in . '11 ' I- t- lii rirL'itnl (n the I ' li i' eil Sl.\t i*.* rniii- 
i«'litinli III ICii.lerti market?, the Mib-t iii il-.- nf wiii.'li 
was aeul by a eorpe»],ii.in(.leij". tn Tin' ly iti.lnii Tiiiu^ m il 
wa» [mbltslicii in adviiiji-e ^In-ot-i X.i ttiri.\pril 's:, 
169*1. Mr. njekin».iii a liis : i )iie nf ttie rwaltii oi llil« 
lunv.Mtieiit II. i^reat .'i.^t.viry nil liif part <»f ni*-rrlianl». 
aii^i lirnA.-r- to .^-iiuri' tli.. hu'.mu-;. fi.| Anierlitan pH"l*. 
Aiiieriean ei[a~irieM4 ^hoiihl t>e Infonueit that theselr<- 
tion of an aifent to repr«qent thetn in thin rvtKlon 
Hlionld be made wilii thefr>'ale«t care. The altetili* 
Hhould not only be re^jioiiAible and hoite^l. htil they 
Hhould uut be eu)(aited in other bmtint'». Mhi:'ti u-ould 
lead them to give a prelerene« to forci^li [T<"iilet». 
Arraugeinentii are now beinj; made with }>artie* in thin 
city ot unqiiei^tionMl renpoii^ibihty and rliaraeter, to 
open a wareliouMi for the exehinivV i^ale of American 
prodaeta, and the contraela already laade pnwMe tbat 
eeery effort »hail be mad*, bf advMtWng and Other- 
wle«. lo iutr<Mltir« oor guoalaetaita and peodoata 
throu^rbuiU tbld reitfiou. 

f^aaiioh Trade with Cuba and Puerto Rico.— Toniiul 
Jackaon, of 1a idwlutlle, under date of April I, 188$, 
write* : 

I have lieeii nitked to reqawi the department topab* 
lah in CuiiMilar Hef>ori« thai eeveral eiiKirtlnic hoaew 
In Ihje reicioli ile-ire to learn natliee and addre-»eaOf 
buainetsa lH>ui-eti in I'ulia aie.l I'uerlo Kien whteh pQr» 
cliiwe Frrnob pooda, and tlie aorl of i;ooda. lufonBh* 
tion ahouM be acnl to tbia office. 
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A BEISMOUKUCAL OBBRRVATORV A>i> ITS 

ByJolix Mii.NK. ill Nntura. 

Trn y«<ar« hjto ftfUtiioloirliit* |>rart i<ial ly coDflnnl 
UMr altriilfnti tit th« inoveiiK'tiU nl th^ (c>^iiihI which 
miild be fell, lu Italy »ii<l Jii|mn. wherw thtm» wrrw 
fm]iii*iil nnO vooifliiiiet* viulrul, th(<y attrftCtiM f^prtoiM 
alt4>titi(>n ; while la liritjuu, whent*M»rth treiUfHr*. w*re 
e Hii|inrAtlTfrly iinknawn, any HUKgr«lM>ii thiit this 
c>iifitry Rbinilil MtJililiih * M*uauoluKinal ubiHfrvalory 
iiiifrlit niily h«v«> nu^t iloaht* upon thi* iu»ntaJ hnUncK 
of itN authur. At (hat iinio it wm« fiopiilnrly HuppuaetJ 
thnt in onr islaiMt'i <'nnh(|iiiikeM wt^m ttl *urh rar* o» 
rurrrnrr Ihiit it >|HM!iiil ^1iil>l|]^ltliK>iit fnr MH«uink)|;|. 
ml inT*»»tiirutioii!t wiw* utiiifreK-^ry. Sflxiuolot^y. how- 
«vi»r. liko «4*T<Tftl othM- wlriiptM*. hiM> III ftroinparat»v»«ly 
■-linrt P'Tirxl ailranriHl with Hiridff. Hii«l im»w ttamJn 
tvt fot<r^r-ii»othi>r not only to a Ruiiiulun niid lUnuxia. 
hut aW^o A niimtwr of nlh«-r rhlklrro aJl Ull«tl with 
priHiiitH*. 

>'nw we know that hi Bitistaml. ur hi any oth4'r noii> 
M>i«nii<! rririnn <mi the »iirriu'e of the (c)ob«, at Wast 
>#V4tnty uufeli ntrthquakex eai.'h uf wlilch have dura- 
tlnnH varying; lK*twrw[i tweiily luiiuili** anil wrveral 
honm, limy In* r«f(rnrilrd yiMirly. Thn un>bahilitv in 
that th^»^ iiiornmiMktji am tranmiiittixl fiMiii tf)i»ir 
uriicittH HA r4»iiiprftMi^>iinl anil dl*t<>rtl<Hinl vlhrntinns 
thmiiKh uur K^>b**^ ftn*! thf> ratu of trAikNiiilAi>ii>n of th« 
former i« rli»ely mtniifM'rMi with th(> aivrAiet> il4«pih of 
thr path alouiT whkh tU»y have tr«v««k«l When our 
ohMfrrntionn on 1he*e uioveiiH'nIk are more eiact and 
nutii<*rv^u>. we »ha11 then know mure than we «lu at 
prPM'tit ahouc certain physioal cluirac(eri»lio of th« 
jilaitMC ou which we live. 

At L'trtrht. Piit««lain and Wilhrlmiihaven, thpw u»- 
Tett ntoVHiiii'titA fniqufiitly 4«nrri»«poml In 1uii«i with 
wrll luitrkeil |K>rturh<«itiou« of iiia4rnt*tlc nM>i1lH«; hut 
iiiiuiiuuch tm aimilar iievdlHn are not UihturbeU at other 
ktatioiu, we are nt>t ipifte I'eriiitn thai tl»t- tih-erve«l 
lrr»-i;uUritie« in ui.Y{7Mc((>icratu» ar« alluice<h«r tli« re- 
loiit of uieehaiiieaJ ili<(urbttiiee. 

Thi>n, Af^aiu. we have llie ciiriuus ubaert'aliou tliat 
at iTHrtaIn inaffnelic obeieri'atunev prior to trreat earth' 
i|tiakeMnrltnna!in){ in their vicinitv there have been un* 
i«ti%y iiioTMneiitM m lUiuroetie neeilli^. When roniiiiler- 
liiif wlietlwr theM) ohwrratinnn am merely acriileiital 
ool neUltfiKwn, w« uiuM n»niPui>>Rr that th<» liittitil lin- 
imUe or imp4il^ of th*^e iluturtmiuv* have been MitH- 
etetit to eauHe our world to ixalpltate from piile to pole, 
that they have t»<>m«iliiiet> bee>ii nd'ouipunied by lioUily 
ili«plaeeiii«ut5 of material tuifDciently lar^e to set tha 
Parlfle Oi-euui in a »tate of oMcillatlon for maov hours, 
and that tUo di«pbired material i» iD every proWbihty 
hlichty ehari[e<l with mofrnetite. We do noc know t ha 
itHftire of the rhantti^ whirh wem takinfc place in thia 
material l>efor<t it* raptum. but we in lb* Aiuil 
luiivfuient a powlhillty of «adden loeal maitnede dla- 
turliariee. . . . 

lu Japan, built up »h it ts routid a core of rock* 
Kiitiirated with maimetite, which in their Uee[>er por- 
tton^ am inteniH-iy hot, and therefore probably poiueM 
A re*hn*ed inaf^iictje iinAeefieibilltv. tltcMt earth tremnra 
am apiuirencly, aJt4l a« we ilioiiid ezped tii«ni fo b#, 
inofe prvtnonneed than tbiey um in F.iitcland or Kumpo. 
Am to wlK'ther the frt^tilleineutft on the niairnptofrraiufi 
fmiu that country am mom frequent and difttmrt than 
lho*te Diki'ii under Hhnllar eonditMm* In non-volcanki 
iM>utilrl««. I leave to h* an*>wered by lho«» who have 
(he meaii« of luakiiifr the tter^Ntary otHtipariAoim. 

Thiit the reoarda from a bei«iuoloirical obitcrvatory 
throw llehl u|M»n (<ud<b*n luoVMnenlit of niacitetie 
nce^Ur* at certain ol»er*atorie»« in at) eetablished fact ; 
hut whether the bond ronurctioif laaftnetic obKerra 
(loni^ and tho«e oblaine<l by the leittuiologut in cloH>r 
than tf> UKually a<lmitted, in apparently a matter worthy 
of coiiHlderatloo. 

Fphu a *ene«i of ffetfttii'igrani* obtained from diflferwit 
i>lati<nis we should l»e In a l>«»«irloii to Itjcate the Kite 
of iiiib «ice«li[« rhanire*. and ■letvriuliie (KJ*<itiouii to be 
avfiideil by the cable euKlueer. A Kliiirle neimuograw 
may 4ifieii tiet our mlndi at rent an to the cause luailing 
to CA tile intrrrupttoii. a matter of iipeeial importanc* 
CO Uolatetl cola«iiet. while it ha> reiteate^lly been ib^ 
WMi* nl «xtendinff. cnnrtrmliig or di^provinit ortllnary 
leleicraphic mformarion. Another ehp-i* of obverva- 
(ion» to which th9 »«lMnolof Ist devotee hi« atteutiuu 
are thoee lodlcatine hecular. heot'jnal aud trrefi-ular 
changes in the vertical, wbloh nm of irufiorlanee to thn 
a*tronoiuer, earth pulttatloiiH aud a variety of iuittru- 
loental inoremeutH, the cause uf whicli u uot yet 
elear. . . . 

What i-« now required in Great Rnialn U not »<mplv 
a central offliv wltero the«e recnrdN can Iw exaiuiiieiL, 
but aKo A station at whlvh a variety of iH*i»muluiriral 
ut>>iervAttom« can be made wtilcli will be coiu[Mrable 
with the rvoonls from r>-irrei)>oudjiig juatrumeniK mml- 
liirly inxtalted in other lucjihiies. As illuKtratlv* of 
thio, althoU;^h it wouKl be eztmiiiety interenilnK to 
note the varyiufj cfTtviji <t{ barouietrieal preftture U|kiii 
the platii» of l.inHdiiitiilre. and to rtHiipam the luaicni- 
lihte and (Mtrlod of Mirtkuiuake wave«ax recorded (here 
with tlio«« n*c(>nl*'d on a rocky fturface. it U extreiiMitr 
probable tliat the reoirdH of diurnal wave« from vuch 
vurfaeeit. or in fart from ntty lwi>. but diffemnt alluvial 
or *oft fouudat jrjiit, would only yteM reaulbi of local 
viitue. Any hApliiL/.iird iieleetion uf a »it» for a labora- 
tory raijcht lake u» to a place wliem we luitfiil Hud an 
apparenc diurnal or other variation In tfAVily. and 
wlfce the Mime gtdd be.ul U|khi an ate>ayer's balance, 
rapidly chamriutf it« xpm. mlL'bt appear to have a 
ilifTerent weitfht at iliffereiit time*. Then, aimin. if 
«e «t-li to »>rudy tlm conliiiuofu trembling of our 
earth, wr reipiim to be on mtUti material at leaxt half 
a mile from a raiJniiy. and eome di^tiiricv from any 
source of arltlSciiiUy produced vibralion. If In addi- 
tion to thin it MhouUl ever l>e found tle-irable to obtain 
A hlifhly iiiAsrniDeil minrd of the moreti»entH uf a matr 
neSir in't-^Ue, It i* id»vlou4 that we luunt be far removeil 
fiTiUi the {KMslhihty .if eteclrieal dutarbuuoe. 

In Wyoming, a wrie* of fthali*". t>elu«t|cin|? to thn 
ire>doi;irji| iiite kiHiwn a*, the t'retuneouM iteriod, am 
worked at IU»ek Cfwk. Albany C-oiitdy. The»e eon- 
tflin n bed of chy of au iinfhiou« feel, whleh LdtanireN 
hi i*«dor on expfi*>iire tuihe atmo^phem fnmi frfe*'Oi»h 
Teltow 1o lii^ht cream. Many of the aritillaceou* rockfl 
111 our own rtHintry have a " MMpy'" f«iel; for »Xatupl«w 
the mineral atcatiu^ or "aoapatoiMi." 



THE CAVE iH' I'ADIRAC 

The CaiiAfiefi of the depart luent of Ltrt < France i form 
with the i.'.eveiiol Caii»«i** a iona bidt of Juraiisie lime- 
■toue that HtmlcheA from ea*t t«i wet>t between the 
CeveiiDRj Moun1aiu»and the AtLantie, TheHrvt natoed 
of tbeM> cauMieti* are l.irj* fe^t in heitfht, am mom or 
Jen* woodnl, and are dottwl here and there with pic 
turveque villaiccK- Auhuik the latter Ih pA'llrac, wburh 
from total obacurity came iutu pruiuiueuce a few years 



rp aboT* ara mnid »helve« of rook that elrcunucribe 
a hu^ di*k of axum^ while fmm a terrace »kilUuliy 
fiirmetl between heaven aiul earth, utwu one of tlie 
iMdiil» of t h i* vpfd iim-clail girtlle of roca*. t he eye l«kw 
in the bottom of the CAVt; and. throujch an optical 
illutitoii, liunKiit)^ that It w^'f a Hat floor, whil« Id rejil- 
itv the Hh f(Htt stairway throu^'b which a deacent to 
eltecteil end->uiM»iia hlll'K'k around which winflaafooV 
puth lliat IfauB to the dee)*e>-t part of the cave, ami 
t4> the cutrauotMi uf tbe nubtcrraiieau poaaagva. 




THE I«~FCMIT 



IRt^V -STAIRWAY IN THE CAVK OP 
I'ADIKAC. 



ago thmniEh the disoovwy in it« viHnlty nf an abym 
nearly rH)i> fe^'t In de]ith. A thorotitfh exploration of 
thlD curiofrity of uatum ba^ re%'ealed iiniitv wonder*, 
(he fame of which has attractnl to llw UicMUtv numer 
oUB ieleutivir and KitrblMwrsw for whoee beii*-n( the In- 
terior of the abym haji been nruderetl eaRily aci'veible. 

At about thirty yard* fmm the mouth of the rave, 
them luu hern nunk a -tA foot idiafi which pierce? the 
vault of a subterraiip^Aii ^talh^ry Itiat extend* alonij: 
th« wall, t'l>oik deiirendlntc (bia. the Ti>itur |»erceive« 
th« AbyM in all lu srandenr. 



• la Oacnl muier. %b» \rm "tXMr** irraoi I 
«• uaculitrtMl [iUmox of • cakamn* urtitm. 



Perfectly protected from fallini; water, the toiirirt 
deiirendii the 513 iitep* of the iron vlalrway witlnMat 
falltfue, and reaehee theeutrauces lo the i»ublernine«B 
(fHll»-rie*. Pi'netratinu one of theiw, lie come* loan 
other Mtalrway <ihli» rime of wood and of iuamivc ■inir- 
ture}. and de^*endli(|l It. rem*h»** the level of a 
which, for at;ee U|«>n A»cen. hit* Howed limpid, k'"*^'' 
and inviolate (hrouifh the heart of the inountalii. The 
tourint i* now at 330 feet from the wttranoe. TV 
abvM would be able (o swallow the Paotheoo Ilk* • 
cherry. Hut thi» i» uothiiiff; the true P'**'l''9' 
with the Nubterraneau river, which may ii* follnweo 
for a dMance of nearlv 400 fmit ujjou a wide and (ler- 
feelly dry jmthwuv. The light of tb« lawpt »liow» lu« 
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toarijit tbaC he U oilvnnHiiir >n n M>rt ot c«th«dnil iinre 
with jAgitod walU. Th<' vaiiltiv, wtiiL>li arr from to 
fMft ill hriffhc. AMtotiii^l hiiu. ( 'ntiiiauintc hi« j<Miniir>\ 
tlniUlT r«Hch<t* A whikrf, wlitch ik ri>uil«>nHl tir4*4>MAry 
l»y tbH I'mct ttuit ui ctm vimI oif th« 4W fi*Kt th«i rivp-r 
norui>ic« «iitin* wnlikk of lUv luinKiii^^'. mu), UUu-k. 
derp am] »luw. rvuiimlM uiit* of I he rliwi»>lo%J Siyx. But 
Ihr lKi«t that awaits (he tiaiHtol Iiah imthlnie In colu- 
luon with (*harou'i( sitij»t<*r bark, (or ii io iu«rry hvinK 
b^ins'■ aad not [>«.le ^haatM that it carrit« fur a ijuarter 
of a luile in thi« luarrrloit* Uoiuaiu. 

Ttw TAult oow boo(»iuim witirr and hif^ur, anti to 
th* rifrht aod \ttt ar«> tt^n iuart»|e fl<»vr#nt, liiumttoiiii 
lo(U9«a. MtritlM iiifvwnti, ••tniMM) aniMuncir*. aUb4u<i4T 
buota aaJ an(«Oitnvla(i ariiuiaU coiiir«4il^l in thf of 
Iht? |K>lmi. Huch in the vurif ty of fonut auuiued hv iUv 
•laU^^nitM aiMl «talnrllti*ti. TIh^ii o«jui«v (he " l^kr 
of liaiii,'' the " LAk«of Uuuqueta." the " FootiiriiiiB of 
tho rroootlilc." the *' Un-at Haiicini; Crystal. auil, 
Analiy. th«t "UrMit I>oiut>," alriiix^iibtcrTaiicaii t>uilicra 
mort' than Mi f<*«»t in httitcht urn) II'.'A ft*«t lu width, and 
with a *u<k|H<iidtHj lake, a |M>tnfitfHl ca»cadr and a 
natural puliMt. 

It ia i)«ceMary tone** ihe abyw In or*]«r to ffvt an hlea 
of it. Photography, to Ionic an electric litchc i* oot at 
ou«'a diJiMwal, can uothinic but its tietaitii. 

Patlirae iu loeatml at a distaiioe of »ix luiltts fraui 
Roraiuadoar, and at thu luiiip distaiicii fruiu Ornuiiat. 
It eaik b« i«)Mly riMirh^l fnuii vith*^ of the«i^ railway 
vtatlOflw. Carriafft-a at a r«gbinrial>U rluLncv ara at tti* 
(llMMMal of toiirl«t« wtho wi^h to vi»it tti**abyM. 

IrVr ihr atKive )mrtK>olnr< and cttw illUAtmiiont^ w« 
are indebted to Lr Motide llluHtKs 



mvtsi^Kntiaa tiiay be ailvHntAifOOuely employed is not 
(uHy ap|>rM>iated by the luedioat pruleuioa. 



CURIOUS EFFECT OF MENTAL .STOUESTIOX. 

DiL E. C. HPtTXKA. uf New Vofk, the uotvtl alienist, 
has rroenlly iriven sevfral really remarkable Infttuiietw 
of tlir power of inenlat siiK;^tioii. He citea thi> w«f||- 
known fact that the iiiartality from woandii and din- 
fBM— In a d<ffc«tni) army, n>iii|hari>ii with a victariont 
otvf, |A M 4 u» It. and ev*n A* 3 to *J. It tn alf»o a fact 
beyond dUpiite that healthy. wi>l) iKHirlHhed |»eople 
haVe bwMi known to du» apiwwutly uf t>tarraiiuti afii-r 
brin^ deprlvr^l of fo<i»l for frt»rii thrw to live dayn. l>r. 
8pit2ka i» authority for the titatem-erit that thesr pt^r- 
auns did nut die of actual ■tarvatiua. but fn>iu tba 
|xi(yrh>nal effect of huniter. Tins is shown by conipar- 
intc their experieticw with thefai-*t that prrxi'iu (ZiM«ci, 
Dr. Tanner, and others^ liare berti known u» fast vol- 
untarily for inont than forty iLays wiib<Mit serioiiN n*- 
Biilu. Airain, wlMin th«i trrM>pii of WllUaiu of Oranict*. 
b«leir<Nl at Br*dii. salT#«r«1 tnnu •*^urvy. Chat prinne 
fooletl (hem with a harmlm*t no»truuj. and a birve pro- 
portion of th<>ni reoi>v«>red. the actual luortaJity b«inK 
ahnost nil. Under the effect of the snptiuMMj remedy 
faar save place to bofw and faith, with the result 
stat'^d. Examples tuiicht, iude«Nl, be lunltiplied in- 
ii|kntiic«fty. but one oilier still mom reinarkanle than 
(hiK^ AtrVady ffivep will Kiiflioe. In lh« fraver forms 
of hy<it*»rla^" sajr* )>r. SplixkA. *' when Umh. of sensiUlofk 
orcupi In eiaotly one luiK of t*i» twdy. yon vau lay a 
piece of tinteil pA|u>r oil ih** tteii^ilive nid** : tlit'ci. ^itj; 
gi»stin»; it to be a innvtard pla»t>'r. a rtKl area will .^p 
(lear on the correfimndliiic uuHfn-itive (tide. Hhste'rvof 
annh a eharaoter lliat m-'unt have (lermanently remained 
fmio tbeiu hare been pro<hi<t-il in siwilar CMea by tlw 



PllMAMi<iPARn IN THE /iOOl/HJICAL 
UAKhEN AT BKKUN. 

Thk animal shown in the BLTuiutMuiying^ enerarhafr 
<fnr whieh w« are indebted to the lllastrirte Zeitnnfc) 
would b« a puuln to Jorer« of aniiuaU and Aven to 
thn«e who ean usually rlassify matiiinaJs, if th«y did 
ikot know bW origin.' Th» «onnotM«ur would ihluk 



C anther, the lion and th» tiffpr, <t«.. but we bai'e not 
eard t>rfuro of vro«u>lnie the puma and leo|tard. Tha 
lira of onr punkH-l>«ojmr«l, wntch waa bom in a small 
tii4>naKer»e, waH an ludlnu leo|>ard and the dam a 
nraxfllan puma. 

FLEXIBLE FILMH FOR SPECTRoaCOPlC 
PHOTOGRAPHY. 

Sir NornMn Lockyer ban lately boon •rp^rlnMrntlno, 
aiid very sucoeasfully. with ft«xibl» Aim. wHh thw Mm 




PUMA-LSOPARH IN THE BERLIN ZOi}L(KUCAL UARDEN. 

DRAWN FROM LIFE UY PAVL XKl'MAXM. 



flfiit of the lci>par<!s ftmnd in the northern pArt of 
AsJa, on account of the h«iary, thick coat, and #>pe- 
cially of the loner, think hair on the tall, but the 
f;fx>und color <i/ the fur, whiehisilArk brownish cray, 
is quite difTcrent from that of these Adlatic leofmrdV 
iri>on cUmtT einminatUMt. a remarkable combination 
and blending of the rharacterrsCicH of the puma and 
lM>pnnl is a|»|wrerit In this animal, which has the ex- 
act fortu of th*" pinna, the h>w. heavy bind portion of 
iJle IXKly and the small head with the ronndisn. muscle- 
»ha|>cd ears ; but the bUMKi of the l4«o[tard t* shown in 
the fieculiar markintr. Iieaiitifiil larife hrownliih-red 
rofcttev e^liced with blark, which mmlnd one of the 
oo'liit. The "fwts on the hen J and li^ffs are blnrk aixl 
those near the root of \hv tail are brown, lull tl>e«e 
brown spotsirratlnally change to rlnffs runofni; around 
the tail. Timh T«riou4 elwraetortBtlo* prvduce a 



of ada|>ttnit It to fpectniacoplc photosmphy. Th» 
larire <'oneave R<»wlati<l leratiuK which is now usinff 
for bis solar H|>ectnjse(»ptc photo^^ranhs hiu> SO.OtM) line* 
(o the inch ruled on its surfncit, an«l Is of SlU fevt rad- 
ius, tftviiii; a s|H*c1ruiu of 9tl inrhee Ioiiit- The focal 
pliuie of this CTaliiif; is of ncce««itv cniislderably cun'ed, 
in fact the pUnc uf accurate dHdiitloo at the edi^ea of 
the Arid is ahnnt half an inch in front of the similar 
plane at th«* center, It i*. therefore. imrKwble to get 
a sharp photot[m|ih of the whole •>pectritm on a gUma 
pliic«, in fnct not more than IB tn 3i> incites of the Np<M^ 
tnitii can be brouieht into focus on llie Banie plane. 
This difRculty is, of course, gut over by the um> of a 
tU'iible flhu. which can be bent to the curvature uf the 
Held. 

A print of one of Sir Nonoan^s phototfrapha. takeo 
with this Rowland concave i(rat)nj(, ahowiiig the ara 




TIIK INTERIOR OF THE GRRAT DOME. 



ume method.*' It h alio a w«M known fact thai many 
peraoofl have dted at an l^onr previously imu»«d by 
ibonkMlTee. On the same principle. uiaii> if not uio«i 
peraons dislike lo make n will, fearing (tiai (heir end 
will come the sooner for liaviiiir disfHwed of llirir 
•srthly beIohciii|;t*. and such has often hern the caM*. 
U 1« «]uiio pOMible tbat tba extant to whidi thi* lurntJil 



wliole tliat fift M> new aDd frtrabRe that the vbitom at 
the r.*M>1oKieal Kurden wlw have seen itotliint; new 
anioiit; the animals of this speciea fur a lonpc time llud 
our motiKTLd a (rrrat attraction. 

The history of manaf^^rics and z<>oI(I|;i4'aI burdens 
tells of iimny atl^uiprs to pnidin'e " sptf^rialtics " liy 
ctvm br*Miiog botvAwi tii* Jaguar aud Um blaok 



apectrum of iron with a ctnnparison atTectruiu of Iba 
sun from wave lenetli 3.<10<) (o y.iOO. is 3» inches lonte. 
and must be the lon^^est MiUr s|M'Ctruni pholo|eraplked 
at a sinc;lr ci|M'rat>(m. Sir Normaii I^ckycr ulsu ho[»ea 
that by ukioi; tllius. instead of kUss platt^s, nt thencxi 
solar ecli|Mc, he will tto ablo to nblaia an iiieroased 
Bumbar of pboioffrapiui, owing to tb« rapidity with 
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wliioli the llltii cnii Itf hhtftfHl in tti4> K]M>n •tiALt^ftf lime 
avitiluMr for |t|iiitfiierH|t)tlc ofwrHtinnii. At tlit* laAf 
r^-lliiNt* (lir plK>4i4rni|»liic work wa* non<r<rnt rated uii ub 
luiiitiii; a '*crir^ uf photti^rapkis of ttu> rhmiucNipl*t!rv 
lM>th alM>iit itH'tiuitMif liftfiiiiiihi; uiid ^ml nf totality. 
Hy riin-rnl <lria Mr. !-•*>« I^r ami Or W. J. S, lx)rkyef 
u-Iti- btitli ntitr tu Mfciire leu plH>|fjKra|ili>i al Mich of 
iht^tMiiiportant |M'ruK)», tbi'limv i>rcHipi«<i1 in maltiiiic 
nu'tt Mif* of r«>n piimmupm bi*iii« 13 MM.ntiMlH. Ait np- 
tmnirti- f'lr rarryliitf AIiuk itt alMj beitiir dr»iKtM>i1 wtiteh 
e»ti hv iitlai>ttrtt til xUf »<|i«^troMM>piR rjiiueraa at prem'iit 
111 ti-t? Ill tiif laUHrat<iry aiiU otiwtrratary.— Juunial of 
tlie SiH!i*ly uf Arta. 

THE FOIltlST TKXT CATEUPILLAK." 
Ry rLARKM!K M. Wkkh. 

iM'iiiNu tlip |j»>t thr^ year*, tn mnny |iartf* «if Nfw 
Htkih|*^hlr»* Hii>l iielichhrinnt; Stat*-K. difre 1hh*ii a 
wrloii** oiithrfiik or tUi? liii^f^-^l wtiicti liJiB lunp b*H*ii 
kriuttii lu thf furvHt tent raterpillar. ahlKiiiirh in iikmC 
rvfTiuuM w|ii-n? it liaa nsrciitly hreu i>r«*M>Ql it in calletl 
tli« lorfnt warm. It ha* attnrkv^l it»ml, nrrlianl, and 
iitiad« trrrft. ainl lias <Ioimi a firvat d«at uf daiuacn iu 
lunny rr^innx ol Nfw Kiii^Iand. 

Tltt* i* no ■i'*w |>e<t : fur a rontiiry or innrf» it hiMi 
l>»>i>n known a dten^tritrtlv** InnMH't. At frftiuvnt In- 
l«fvfttii 111 tltf f)«».r ii liiu raviiicfd <»fclMir»l» and wi»od- 
landN III wiilely *'¥>parHl»^l Htnit« ; fnini Ualcie to'IVxaM 
flf vf^rv alt«u*k^ l»y it havv lir^ii nfordwi. 

TJit*M^ furf*t tviit vaifrpitlMni Imtrli from t^fTP* wliitrh 
an? dt-pu^ilt'd in cyltmlrii'ul iuti»Nm that furiu ruitiplrtr 
pin*!!** u(Kici the muallff iwjpt of a C4»n«idt•rahli^ variotv 
of trr>r*. ThriippMmiirn of thr»e " ralerplllar Iwthf^ 
IK »lH>wn ill Kitf. i : the ctrtr* an^ covpml with a hrittl« 
piitiKtiiTicp whiph ffivM t)Hi iijiu» a Hhiny app«Miraiice, 
<*)tperially in a hritfht llifht. 

TUv yituiiic rnt^rpUlarA nr tarvx* coiu» forth from the 
•*iri:'.lii thv '■priiitf about l)i^ IIium Imivw of the rrr*^« 
lit*ciM (o tinfnid. Wh^ii lln-t hiHrht^l ilu'v are liny 
rnriilijn^, Mr.-irr>*|y ont'-(<<ij(h of an inch h>tiic, BlH>wiiii; 
iiiid«r a l«nt» that tlw bluFkif*h iMnly i* pruviijvd with a 
I'uvvnntr of luni; brownish or i;rayiiih hain. Whor- 
«tv<ir thpy tft ilH*j>t* litdi* larrH* itpiii a silkrii thrvatl 
which mark* Ibi^ir [lathway, although Ihr thrrad u no 
alf'tidiir that it in KiHuirally to Ixt lumn only through a 

TlH» tiny catprpllUni f«^l upon the tWHler Ifaves of 
th<ri Tvii! n4*ar wht<r« the <>nr ^'f^ In about 

t wo wirvkH fuoh tnrva ItMrrwu** In bIiw to such an «X' 
t«'rit Tluit the Mkin iu which it oaiiiv from the rta: \n too 
i>iimI1 for It Tlii'i vkin thfti Hplili often along thi* tiack. 
and th«* mttrrpillnr crawU out clad 111 a new >kin that 
hnd irntihially bri^n ftvnntn^ hcnenth tUv old onr. Thin 
fikin shrdilliiir nn>ct>Hf i« cullnl uuidltini; ; It in th^ g^n* 
cral way in which inmvlM proi-ido (nr IncTMawt in t>it^. 
All tnrr'ii of ratitrpilLam an well as other in*4^t« luoult 
AM th*»y grow 

AttMr the tlr»t moult the furfnt oaterplllarfl Ijegin 
r«**H]ing ai!Hl)i. t*ntiii;:<d cnunti* more and hiort* of the 
folU;^- iw they Imk^ouiv lanfrr A week or mj later they 
lurniii moult, a pptice^t which in twice repeated there 
after lit Biiiiiliir trilervAlv At the pi'ri<Hi of luoultmg 
the cutcrnillars are in the habit of congregating u[ion 
the Irtiniu or larger IIiuIm of tb» tree, often not far 
from the grviiiniL lirneath tlte QLaxit of lan'iv th«rfr m 
nil lueonftpicnouH wi')> in which the fiwt am lUArM nr 
IcM i>ntangl<M). Tho apiM'anine^ of th» caterpillftr* at 
Mich tlmi^ t* W4»l| ».hown In th»« photograph r*i»ru- 
iliieed In pjg. 9, for the luc of which I am Ind^ibteu to 
Or F. W. K<iH«^ll. \VliM-h4<ndon. Ma»«. 

When the raterpiilam become full gniwn in this, 
Ch«lr lurral stale, each i»eekti a place iu which U> npin 



PlO. I.— THK KtHtKST TKXT CATERPILLAR. 

Ita nnmnD. Many n^iiiaiii fn the treca ami tin up th4> 
le«v^ by Ritkt'O threaiK thus forming a |Mirtlal or 
cmnplete c«»\vritig U>r the cuconn iKig. 4t. tlihent p»e^k 
crcvicMH III the rutiirb lurk, while immv oth4*r»- proliH- 
bty one lmtl or more of all Hh* eiiterpiilar<'— forsake the 
trt'c and wander ofT in all din-crinnit, utitlxlng iiny 
»lii*itcr Ihey may eotuc up<»i]. Tli^y ciinintoiily cniwl 
Dp ilie «idtM of hoiun. and otlier bntlitliigs, and foriu 
their eMrof>n« along thv ehipboArde nr beneath the 
gHlile%. 

Thvcoevion 1^ iiiad^of Hilk with an outer tiu» vcrr 



kKMely iipiin, and an inn»r iuum ao much n>or« cloMly 
woveii tiMit It (onnit a «-eb of aliuoU parrhinent-like 
texture. A* to the ciuw of th« AineTM*nn tent cjitcr- 
pillar, llie threftiln of the cr»ciM>n are vhlte when tint 
tfpuii, but become yellow hy being Mitiirated with a 
liquid which the caterpillar ejcctn ^hortly tM>fore imiia- 
tnm. A* thin liquid drteit it leaven a yellow )M>wder In 
the Mik. 

Suuii after foriuing iIm cooood arouiM] itM»lf thecat«r 
pillar chaiigen to t lie pupa or chrysalU condition, be- 
eoiuing an oval brown objtct wiiiH»ul lejf*- or wing*, 
able to moTc nuly by u wnggliug of it» Uidy, In thl* 
condition it taken no foi^l, but within the quie( ex- 
terior the l>ody of th* r«t«r|»ilUir u b«i»g d«velupe<il 
lnt4j that of a I'noth. 

AI>out ten dayh after the coooon was made the piiiw 
kkin pracks open, and a brownt^'h moth ein«rg*« from 





• IWIftt'tNo N, N'» Iliaiptlilr- iv»l(r«' \i.iV«}luml Kiprrinrnl iK*. 
Iba,tiiiitea. HriMwiwMtl by f — * 



Fio. 2,-Efm UAASRa 

the cocnm ; thiM in the a4lu]l cunditioii of th« foirait 
eiiter|)iltar. The male luuthi) are olightly kuwller than 
the (cuialmi. 

The itiothit gcnernllv nuikc their anpeanuicit the 
latter part of June. :^uon aftcrwan) the fKimtle* i)e- 
|ioeit their eggH in iiia«M*ii tif almiit two hundred each 
niMtii the twig*. The iiioiIia. having eoiupHeled tbe 
cycle of hfe. <lle ArHiii after tl»e egg*> arn Uld. 

Tlie eggx thuH dt;|Ma(iie«l early in July are (o reiuaiD 
uiilMLtcheil uulil the folluwing «priiii;. The actual for- 
matiuu nf the tiny caterpillant from the futitciits of the 
esrg takcK place, however, within a few week* after 
they are laid. The minute but fully fonnrd eater 
plltani may b« found within the egg shelU. hy a rnreful 
eiaminatlon, any time Itetwuen Sfptendier and the 
following April. The cjiterptllarh reiiwln during this 
k>ng iwrlod qukelly eoufliied within their narruw 
liou»et>. but w|i«<ii tlie warm rayt of the «i>riug vun- 
Khiiie penetrate their abodeti, they cat ofT the topi of 
the egg Bhella. uihI mmc out rv*ail> lo break their U>aig 
fa*l U|H>u the tender foliage uf the unfulding budj. 

IIABI-|>% itV THK OAT Kit 1*11. LA nil. 

The caterpillarii v^ry commonly emerge from the 
eggK «nn»e time kwfore the leaviw of their foiMl-plaull 

IiUHh iitit. I'liderfuch conditlonii the tiny larvie an 
Ikely to hiidille togi'ther niton or near the egg iiiw*ii to 
await the unfoldlnir of the ieavf» There oeeiui tu be 
rcuiKiilenible variatiuti in the time of hatching, as larv» 
of various nixe* may be found at any time during tlM 
latter part uf May or in June. 

When the ntlark in not iievere, tbe cat«*rpillani neeia 
to keep to the upper |»airt« of tha trre, e*peciaUy upon 
the eiuU of the outer branche*. 

In thin in*tani*e the <Uuiage hati evidently been «lone 
kiefore the preM«iicr of the inject wa* kiiown. Conae- 
quently. it M>eiuii worth while for (he owii«r» of maple 
or other grovn to kreb a t>har|> watch upon their 
treeii this ft«a«ou.«veu if lieretvforv they have not been 
injured. 

When the caterpillar* are dirtarbnd while feeding 
upon the leavm or crawling akong the twigt they have 
a nabit of dropping downwarvl, checking the fall by 
means of a thread spun from the mouth ami attachtM 
to the twig. ThUH «>u*>)ieiMle«l In mttl-air they are very 
Annoying to foot |mM*eiiirer9 in villagei) or to t>copw 
riding alonir ithwled hmuU iu town or counIr>* : for to 
find yourself ttUiJdenly eonfmnled by a dozen cater* 
pilluri on the level of your face is disconcerting. 

AiTHM-dnig to some obaervatiim* miule by my aiwUt* 
aiit. Ur. W. F. Fuke, to whom I am indebted for a 
number nf obMTvations u|>on this insect, the doling 
caterpillars if snddetilydlsturbevl while feeding will droii 
to the ground without attaching their thread*. A 
targe pro|»ortUmuf the caterpillar* drop off b^' meatik of 
a threail at one time or abuther during their growth; 
eulue are probably ntartled by the swaying uf tlie twig 
in the wind : others by birdn when alighting ; in miiiiy 
caM>5 the luovfinent is pmbably induced by the ri 
luiuftliun of tlM* f<XKl supply, or. perluilM, byamtgrur 
ory iii»tiiict. In any evcnt. this dntpping is very gen- 
eral, and as a result the cati'rplllar« are contlouHtlv r<i 
hn seen crawling up tlie trunks of the tree«. Thfd i- 
eepeclally likely u* Irv tlie case early in tlie morning. 

The larvH* geiieraliy criiwl along the htulM in singlr 
file. As Ihey go. each spins fmtu its luoutli a ilt-licjiti' 
Bllken Ihreail. When not eating, they congregate in 
iDakoes upcm the larger hmlm. uith an litill»thM*t w*'^ 
beiHfatli tlM'ii . ulttvoiigh generally tlh*re id no weti 
o\'cr them, as is the caw with the Amerktau t«uCcater> 
ptllnr 

In feesting. es|iecially as they approach maturity, the 
ra1eri>j]liin< comiiicinly eat tlirnugh the l»'af In si'ich a 
way Ihnt the outer end drops tofhegromnl There- 
suit i> that in the ca»e of the luully lnfeeteii treee the 
gnnind Itenenth i* covervii with the*.H lewf fragmenta. 
which may lie lieanl falling rontlnimlly a>> the cater- 
pillars work. Thu luiliit caiiM'N the iiiHecI to Iw relat- 
ively much more •le*>triirlivethan if it niiuply ilevoured 
tiie whole |#»af kHM'uu«-f the tree Is ndilMMl of iiiorr uf its 
h>af siirfare, the dtiluage lUme being somen hat analog- 
oil* to that of the ml worms, which eat off the stem of 
» <M>rn phtni witlioul tievouring tlie leaves. 

During the moulting fMrind-*. n> veil iluring long- 
cuntiiitunl ^to^u^. the cnti-rpillur^ colle»-i iog4<ther in 
great il]n^<>e«, resting ii|K»it ak-tlkeii webattachcd to the 
bark uf the tr«». (Pig. a.) ll«r« tbvy rviuaUi a djgr 



or two. until tlwold akloi ftresk>ugh«d off aud the new 
ones are ready for use. 

The caterpillar of this species Ls at oooe distinguished 
frvim the cummon American tent cater^iillar by the ilif. 
ferencM in the markings of the line along the iuid<lle of 
the IjHck. In Che forest tent caterpillar this line l« iu* 
terrupted. consuting of a serir* of white iiiarkliigB, 
Mhile tn the o<irnuMMi tent C4iterpillar the line ftloiig ll>f 
middle of tlie tMCk In c<.intinuouN. 

The twu »|>echw of caternlilHrs tiiay frequently be 
fouml iiitermiiigletl. 8ometimee a brood of the fnrent 
»pee>es will f*olleel upon the outside of tlM; tent of Clie 
common >i»ecie«. 

When an orchani or grove in which the caterpllUn 
have develoived Is defuliated. they will migrate to 
neigliburing tre«« in a way «ugirefrtive of the mlgratioiM 
of the ariu]r worm. 

At such times they may be seen in incredible nuitiben^ 
Meveral caM>s are on record where in crowing railway 
trackh Ihey hiive impctlcil the pmgrcM uf trains hy 
making the rallfi slippery as the bodies were crushed, 

ThtMc foreel caterpillars which ntlllxe leaves intoroi- 
iiig their cocoons i>eeiu to have very little choice as lo 
the leaves emploved. 

Kviilentiy the Lar^ie utilize whatever fohagethey find 
available when the stress of c(kxk>u making le ii|Ktn lliein. 
A C(irre»)>onL]ent at ilavrrhill, »w Haiuiiohire. re- 
(Hirted that she found "pine trees covered with the 
cucoons of the fnrest tent caterpillar. The needWw 
were tietl t<^igether with thflr silk, and the eocooiu in- 
aideof them." These leaf ci>verlng» are of all degree* 
of i»erfection. from such a well-knit siH-cimen as fhouu 
in Fiff. 4 to tluit of a ooouon in which two or three 
gra** bltules ser^'e little more pur|KMe than that uf sap* 
porting the silken wimf uf the cocuou. Twu or more 
OocixMU are coiiiuionly spun within a single leaf, and 
tre^M frequentiv up|Mtar '' Imnched up" frcuu tbe action 
of the cal4'rplllnni Numercius oliscr vat ions indicate 
tlmt normally About as nmny caterpillars spin cocxmmis 
in leaves as out, but the proi>ortion would be hkoly to 
vary with the oonditlone prevent In agtveo lotf«Jlty. 

RABI7>OF THK MOTHHw 

I^ke most inotbs the adults of these forest eaterpillan 
are night Hiers rather than day*flieni. They are at' 
tractetrby light after fbirk, and frequently fly tbriragh 
o|»en windows iuti» hnnsi*s. IaIc in the afternoon they 
may aW> be seen, when abundant, flying aoioog the 
bran«b«« of the tree*. 

ABt-XDAHCK AVD l5irRTKa. 

The Injuries caused bv the«e caterfdllani liare lieen 
mirloiis ftiitl widevprcad. In many rvgiuus they have de- 
foliates! the laaplsM of sugar grov<«. lu some easM the 
trvee have been kllle«l. wmU iu o(b«n tbeir vitahty has 




Fio. JL— A MASS oF CATKKl'Il-LAIW 1>X THK 
TKli.NK i)F A CRAB-AIM'LK. 
irh«Uicrtel>f*l br or p. ff*. RtiMclLi 

Imimi so weakeuMl that thev became, at least tenpoe* 
arilv, of little value for sugar production. When simp 
i» niaile fn>ui such trees. It is of such i»f*inor 
that It I* often locally called " buggy simp. AH 
thrr»n«h the InfeMed regiuim hillsides nwy be teen m 
which the woihIh are brown and bare from thcetiarfc.* 
of the niTertiilhirs. ]( is difficult for one who hii» ii^'^ 
•evu au outbreak of such a iiest as the forrst eaten"-'*' 
to gi*( UII adMpiate conception of the emrfmou" mni* 
ben» which may be present, Thev have been oolleci™. 
quarU at a time. In many lo^ilj««» and are oileu so 



uigiLizua by LiUOgle 



JrxB 24, m^. 



8C:iKNTIFIC AMEIilOAN SUPPLEMENT, No. 



U>95. 



19641 



AbnndADi on th« tniiik* of irMM m to eonot'fti tbe bark 
froiu vttfw. 

Tti** «*ITect of a siulilru oimlaiurht uf ao ariujr tif th«*e 
eatrrpillwn iiiifcralitii: fniinit ii<*isrhb(>nnfi woimIUlijiI Ut 
An afipiv cirrhitrvl may be i)iiuutn>iiK. Ih*fi>liuliuu may 
takr [»laor m %n »lH>rt a iiiihi tliiit th** lt'u%'>>ii arn f[ot»* 
iMiforfi tb* pnutf^ru'r of tliM rAt<T|i|tlAr* In kiinwn, In 
nktny DMo* a now t*Ttf\* of U'utvh will bn |*iit mit, h«it 
lh« viMilUyof Ihf rr*-*-* i* ti*^H<«nrlly titiiMilreJ 
l»ATK*« t>F TRA.\?<FriRSIATHi\K 

The ntateixirnt ban almi<ly bi*Mi timtie lluit ibf n> is 
f«nn>l(b*rablL'^ variutiun iti the tiiue of ba(«biiijr of the 
rati-^rpiUnr*. Ry tlw mUMIe of Junr, m-bru atimt* nf tbv 
larvm bad bomii»^ (all ffmwn aui] *|»uii mt.'ooD*, (ttbcm 
batl only niotilt^l onrr. aitr) uuuiy olbrm only twirp. 
Tb*> inajortty of (b«> rat4>rpitlarfi r|Miri u|i byJiini*'J^. 

pnw'ti^^Hy all bv Tb*< IKtth «if Dm* »aiiio immtb 
Uaitv of Ilifw i'u(rr|>ir)nrt wblrh ^pnu lHt»4>i w<>iy murh 
vmnlWr ibnii tbt* iinrmal nixf. Tliv (•arlltf^t motb» 
riiirngtHl alioul June 24. 

.\ATIlt4l. KNKMIKM. 

Th«>a^ fon*f4t t^'iit riir*TiiillAr« arn |ir«<ypi| upon by 
tUHuy iiacurul nitetui***. iiit'iiiibiiif iitM(^r», •^piil«*rx (4mi<1-k 
aii4l bipii- AiiiiMite thi* iiiorv liii|NkrtA)iC tiiMH-t tfrieitiit^ 
ar« fwrlaiu i(*hii'*iiuM>ii Oif<4. whtrh di'tHi-it ftftr* wllhiii 
Cbe 1km1m!s nf tbv calrrpillnn Tb*'M< I'lnrs balcb UtUt 
irrubn tbat ili*%'rlit|> at flu* «-x[nMt««f nf (hi* pnWrpiDarK, 
flunllr kihitiic tbvUL Thtrn* arv variuu^ ulber inject 

A cniioHs habit of a roiumon »pecieii of harrwt spl- 




Fi«. 4.— (*1)(**)<»X OF FnRKHT TF-NT rATKK- 
IMLl^K l.\ A MAPl.K LEAK. Natuml *izaL 

drr or daiMy-lniiif )ep< wa>t obiw rveil by MiK«S(»ub<. On 
Jtino 1H lib** wn^Tf : "On ahiKJ^t ♦•verv mat ul CIWo- 
raiU|>A larvH* we IWhI M.'vrnil ' ila^bly lone lfpi/ •iitue- 
Itni4'*< at) many an iwi-uty. t b-nvr watt'lifti ihi'UirlftM-lv 
Htid call *>«-«■ tin rroMm fur Ihrir boiitR thcrn." A wrrk 
bitvr »bit wn>te atfniu : "It »*>4'iit* thm morning n» it 
aluiosl eri^ry Una wim ntt«)mb»l l>y a ' tmrvf-^tfr.' which 
Apjuirrntlr Mrokinl ic with a U'tc nr twn or int*r*ly «tftoiJ 
nrar or over it. SHnfttiiit^ Iht' touch luaiV lh« lar%'M 
<!iirl t>iK htit uioiy of tvt* it MH'ntfil lo have no elTt^ct It 
b Vftry ciirhHi^. anit I wateb and wat«b. but ran h*iirn 
notblitit " Tilt* tt|)r<*i«^ c(Mipmifil ««H*ru<*il to bt* the 
OiMiiiuon iiitrl|Hftl ha^rt^^( npulrr,* n» I friim koui« 

haU-irruwn H|)criiurJi» mmiI by Mim Sftule. Ah to th<T 
rvaaun fur Ibi^ir prrs^nrr, I can only r4>nj'*<*iiir4! that 
Chry found food in otMioMition with ihit i-atcrpillam io 
•oint! way. 

Toads wpnt J4^>n tot|«Tniir many of the eat^rplllarWv 
atthontfh. of cr»urw, tbewe crfatiirm ar* enniparutivt'ly 
•o rar* tbat tbey cuuld tuak«f Iittl** huprvf«>fon u|>un (be 
pe«ra. 

blrd\ however, did a graat de*! toward mluehig the 
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FlO. Sl— THE CHI!»P1N(* SPAUEOW, 



iimuber» of thi> htw^t*. Mim 8ouI«> olw^rvetl robina, 
nriolett, chlppinK »pftrroir». i*a( btnlH. ciN'kiHi^, (he r«l- 
eyt'd, white vy*r*i. and warbhitK vlrtti*^ cmlur binl», and 
uutbatcheti. fee«llntc npcHi thn mterpillar*. The niit- 
hatchea, uecorxhntc Im Ml^M .S*jul«'9 aoooiint, "would 
ftaod by a patch of larva* lylnK cluae tuKe<hrr billow a 
tar band on a tree and ent m> vuraeiotiaiy and «ltii 
Hiich an Mttiri* atmmlonuMtnt uf Hrif coiu^ i<.iti«fieH4 ibat 
I oould fin clont and put uiy band on cb«>iii b**ffirv 1h«y 
would flv Tl»w ^i[p<'ri«'niv wan n*|>4'«trd vcvcral 
tiniM." Th»* efirrMin» w*»p»i attAi*kt*d by rhi<ckad<*m, 
which (<»rH upt*it tb4* oiKMM»uh and tn\ upon (hepupat. an 
well ma by uii(ha(<*hr«. Th** niKthtf wen* aUo i>at4*n in 
IfTP^t nuuiben by many imrln <>i binU, iiiflinlinir rohlnii, 
chipping sfMrroWM, yHlnw birdii, and fvvn Kniell>h 
•parroirs. alibonKh thif la«t naimol »ppf*ii>it apparviitly 
did not eat the catcrpiilant. 

In aMn» IocaIuim in« lori*»t tent ent«rp)llar« were at- 
tacked by what ap|it*ared to tiv a barrnnal diwaiie »im- 
ilar to tike one which df^lruyetl no many of thr Aiuitri' 
can Cent catrn^l'tarH in MtMjtheni New Hant|whirn in tli<i 
•uuinterof IHtb. iSee Hullrliu p. 'Jtf^. i It i« to Imi 
ho|>iH] lluit tlnr prrM*nt neaaoii it iilav i?tinipl>*1i» Itn 
work, forihift i» prtibahly tlip atc**n4^y that init>i llkt'ly 
to clii'ck thr outbreak. Itk d4*>tructiv» t'tfiTt is lik«*ly 
Io bp inorcaMH) by w««knfM in the ealerpillam. due to 
Ihc partial «r«hHu»t40D of tin* foMl supply. Tberv wan 



" Utteuum dccMluni. 



aim «Tid«4M«* tlmt a fiinitwi dUMwe ealled '^mittear- 
dln«" waaai work aiuoiiK tbem. 

RRMKDIAI. URAHI ItK^. 

Many ri>niptlial nion^urpii hnra profWMiprl at rari- 
oiiit iini«* to prwv^nt tht> luinri*** of th« for#wt tent c-at- 
erpitlar. Tiiv practlral vatui^ of nto«t it( th«<*e nivaAiirefl 
depend*) liirij^ty U(xiii the cuiiditK>n« under which (hey 
ar»r< to be applle<l. A en4rfrH»tH>i) that is eatiily applica- 
ble to a few KmHll (rre*> in an apple orchard iimy be 
wholly inapplicable Io (be [atkv tree* in a woodland. 

The abundance uf llie oiiteriMlJars. the nature and 
number of the trees infested, the M*aiwn of the year, 
and the innuia at luind are all to Ixt taken into fwuvid 
(•ration. In thii followintr {Mra^raphs I haTn ituiu- 
niari'4*«l rh9 inoaKurcx which a cjtn>ful Ntiidyof th« NUb- 
Ject lendh lue to think will prove of value. Th«y ar« 
arrauKetl at'coMInc to tta^re uf iin^wtb — fronk ecVT to 
moth — to wtiich they are to be applied. 

£«:|: l>e*truclioii. — On a bright day. wlien the tree« 
am bare ul leaven, the cgf^ nuuMtn may be easily se«n. 
Tt>f» cnttini; u(T and hurnlnic **f the*^' luaaaeii ifi often 
pnictlCAl»ltf< in a youtit: apple orchard, althoufrh it is 
trenerally couNidered iiupmcticable in orchards of larei* 
tre«-s. it trenerally would be out of the question In 
woudlaudm, of eaunu*. although in naso of a few oma- 
uwntal luaplen or other trocs on thi* )>onie Kroiind* 
siirli rollentinfr liilfrhc w**l| Iia wrtrth while, The 
lliithprinfr may it** dono by HendlnfC a 0liar|)-eyed buy 
tnto the treen to cut ofT the tillstenfntr luauieti. or by 
tu«un§ of a prunlnir Ikook or a pair of louK-haudlei] 
pruninit cbeani. The l>elltf uf eggv «hould be burrxnl 
after they are gathered. 

Killiuf? the VounR (^Caterpillars.— On small trw>s, 
where the eatprj^tllam are easily reached, M>in^thllitr 
luay l>e accnniplii-hiHl bv swal'ibinfr the colonic cif 
younic Uirvie wlwn at rest Ity nK>Arin ikf a bunch of cot- 
ton waate. olil raic*. *>r Mx'nethlns Himilur. In rainy 
weather one lb more likely to lltid the larvte uuwmhI 
l4verli«r duritir the day than iti bricht weather. 

riprayine with l*oiHuii». — Fur the apple orchards, so 
far as concents the caleriiillant which hatch there, per- 
haps the simplest way uf devtroyiui; thene pests is to 
spray the trees with urseniles early in the Mtnson before 
tn» cAtcrftilhirA am half thrown. After the leavee are 
nnfohW and the catennllani have befcun work, tlie 
earlier this sprayintc ►* none the better, except that it 
tthoulit not take pUire when the trees are In bloom. 
Tlie coiniiMMi L>ructire In itpraylntr in to adil four or flr« 
ounces of I'urfti Kreeti and a pint or two uf fresh hm« 
water— nittdr by shtkitif? Uiue to water — to a hamd 
hnliling forty or (illy f^alUms of water. This is thor' 
oughly luixed and sprayed upon the tre«s by nkeans of 
a forcM puiupand sprav nnxzle. In Fiir. 6 a »ln>pleai>d 
effective liprayinf; mittft is repreM^nteif It couttlata of 
n keHweoe barrel hnldinif Ofly kuIIo4i«. a force* pump 
tiavlnica double diNcharire. with a ohort line ui hove 
ruiininc into the Iwrrel to keep the liquid stirred, ami 
a loni; line of hose filled at the end to a slender bnu» 
nxl ttp)>ed with a spray iioule. This out At. or a great 
variriy of siniilnr oih'S, luay be obtainetl through any 
hardware <lrat«tr 4>r direct from any of (he numeroaa 
niaitufA«-iuf«rs of sprayitii; luaehtnefy. 

Ik i-jtvi* jt iwdt^ircd to Apray tree>i"of ninny sortM, It 
wouM pntlMtbiy l»> »Kfer to use arM'tiate of le'atl. which 
Is le«t> liable to Injure fnliace than Paris irrveti. This 
substance hait been u*e<l In icreat ipntnlitie« by tbe 
Mnjwachuiietin (iy|>«y 5loih Couimiwiuu. It hae been 
found a safe in!»ectieide for all sorts of trees. It U not 
gi^erally on sate in the market, but can be made ac- 
cor^ltog to the folluwing directions of Prof. C II. Fer* 
nald 

"Ani«nat«o( lead ia aaaily prepared hv (mtting II 
OUOOM of a«etate of Ifiad in 4 qnartjt of water in a 
wooden foot metal) pall and 4 ounce* of arsenate ot 
soda (50 fwr cvnt.) In ^ quart* of water In anotlier 
woollen pail, and. when entirely dt»iH>|ved, uiixiiiK 
them in a IkOfinihead ooritainini; t'lO icallutts uf water, 
when a ehemiral reuctiun will take pU^, furniin^ arse* 
nate of Imd as a flue white |Ktwder in MUM|>ensum in 
the water. If eold water be usi^l in the witodeii paila, 
Che Ktlution nf the acetate of lead will re<pjire a little 
time: but. lH>wever, if the water be hot, it will dla- 
eolve ver>' i|uk*kly. It Is cu^tolllary to atld from 3 tot 
quartA uf ielucut<e to the above amount of water. If it 
i#dr»ired to um* larper prufiurtiuns uf the arsenate at 
lead, it ia only necessary to use more acetate of lead 
and arveiiale of soda, but in the propurtiuua given 
above." 

Another snlwtance which hoA lately been put upon 
Che market an a sultstitnte for Parts green is called 
green arM-iiite. It Is a fliier powder than Paris greeu 
luid iceneralty cots at retail ornt« a |>ound. It can 
be purcttiLsvHl of dealers tretieratly, ur direct of the 
luanufucturvr*. the Adler L'olur and Chemical (*om* 
panv. New York. One great advantage it ban over 
Paris green ts that being a finer (wwder it reuuiins in 
sufciienhinn much longer. A little lime water sl>o»hl be 
ailaed to the iiiliture a« In the case of Paria green. It 
is to be umhI at the rate of four or five ouikoee to fifty 
galU^ns of water. 

Killing the Older CaterpillanL — After the caterpillam 
are luilf grown they cxHutnonly come down to the lower 
hranchi^s or the trunk to umlergu the moulting pro- 
eees. To this eiiil they gather in great masses on the 
hark, where thev may'lM* de«troyei| by means of a Rttff 
brooiu— inure eftective. [lerhapK If frequently dlpp«^l 
In kenieent — •»r by cullecting tlie caterpilUtnt lu |>allH 
containing a little keni)>ene and water. Iti the Iuwuh 
and villages thnmghout the infested regiuns vast nom- 
bem of the [tests were dejtroved in tlH^•e ways, e*- 
peciallv the latter, in IHfMl. 

Handing — The fact tliat eo large a proportion of the 
caterpillars drop o(T the treee from time to (line and re- 
turn bv crawling up Um trunks has le^l to the quite 
general une of bands of various material* upN^n the 
(nink to prevt-nl (he asrent of the lan'ie. Tar has 
been quite generally npplieU for this pur^iiMe, but it is 
objectionable, as it d(K>s not reukaiii effective long, so 
(hat thr caterpillars arc soon able to erues over iC 
Sticky Ily-pa|ter "Tnnglefoot" -has been commonly 
u»*^l 'with a hirg* di-gr>w of suceewi ; it is eiTi^etive, 
cheap, and eaatly applied. Rather wide bands of it 
are iiecewsary to prev»<nt liridgitig over by the dea*! or 
dying cuiendltarH. The e)ilef diniciiUy with this |»«|>er 
is its liability u> injury by rain, the Metnens causing it 
to tear so readily that it may nut last lung. In nouie 
cases banda uf greased Ciu have been auoccsafuily em- 
ployed. 



\ better aubataiiM than any of theae. however, ia 

Kaupmleiiu. or "eatenjillar linie,^ a material inanu' 
facturrd in (lerniany U>r application Ut the bark of 
trees to prevent the oseriit of caterpillan atid otlker 
crawling inte^ta. It in to Imi put on as a rather whle 
band, or as two narrower bunds, hi the ease of large 
trees with thick bark the lUHterial may he >iii*<jired 
dlre>-tly u|mhi th^ hark, while in (he ciiee of young 
(ree*>and th<ji^ with snuHtth bark it it »afer to apply 
the Kaiq*eideiiu t^v Murariiig it U|Kin a iMind of heavy 
wrapping |m)>er or mine other (hwk and Ann fM|M>r 
tackevl U|>oii the tree. Any loow bark may be serapetl 
off the [Hjrtiun of the trunk wliioh is to be covcreil by 
the paper before the latter is put on ; and it is »oni« 
times worth whili* to iiksert a thin layer of mttuli 
WAJhtP. or some snnilar matprial. Iieneath th** paper lo 
flu up crevices and thus prevent anv insect from crawl- 
ing through t>eneath the |i«per. Then the U.>upcn- 
leiiu may be stueare^l u|»on the i>aper the thirkncs* of 
about a tpiarler of an inch, ancl left as long as it i^ 
mains sumciently sticky to entrap any insrei tlkat at- 
tempts to crawl over it. As it will remain eight or ten 
weeks in a sticky rondition, a tingle ap|dlcatlon early 
In the »<>Asrin will prolkably last until danger from the 
caterpillars Is past. 

It snnnid Im> dlittuictly un<der*>t<H>i| thnt therr mav be 
<langeror injuring treea with fiuLM^idi and Ihin bark if 
this Kau|wnleiiu is smeared directly u|K)n the bark. 
For young trees ati<l Ukmi^ older which have a sii>n(»tti 
bark I recommend that the I<jiii|ienleiiu bi* npplt«Hl by 
placing it upon strips of thick paper tacketl to the 
trunks of the trees. Rven in the cji^w of t>earliig apple 
treea this would pmhably be the safer method, ami it 
abould alwavs be athkp'ted for pe«rh (r<^ if U(»t for 
pear tree* a[aa After the Kaapenlehu liaa be«u ou 
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•ome weeks the surface iM&rdens Into a crust, and It ia 
advisable lo fcra|»e off thih ctu*t after the <hutger frtini 
caterpillars is pa«t. Too much of the rough tiark 
should not be scnsped off of the older tree* to which 
the baud of Haupeuleim is to be applied, uulesa p«|*er 
ia to iNt us<h). 

After the trees are thtu banded, the eater|nllars will 
collect tieneath the band*, nnd. of eourM>, are to lie 
kllle<l by meanif of a stiff broom, or any otiker metltod 
w»e may choow*. 

The American distributers of Kauikenlelm are Wil- 
liam Menzel & Comiianv, At Brond street. New York. 
N. Y. In New Knirlaud it ran be iiurrha>eil through 
the Howker Fertilizer ('ompauy, noston. 51 . and 
pmbahly other dealen. It is put up in five fiound cans, 
coating alkoiit 91 per can ; or in kegs holding twenty- 
fire fKinnds. coating (S T.*! per keg. larger kegs are 
pro|M>rtH>nniely chea|>er. 

Jarring and Handing —It has alreadv been stated 
that tlHfHe cnternillHrw ilrr.ip ilownward when disturlied. 
breaking the fall by meati» of a thrcHd spun frvnii the 
mouth ; although when yuung and suddenly Jarred ap- 
parently the thread may nut l>e usr<l. This habit leads 
to the suggestion that by a eoiubination of Jarring and 
handing much injury may be preveii(etl. a( lea^l in (he 
apple orchard aii<l on the hntue grxiunds. After the 
trecM liifest4Mi have been banile^l with the caterpillar 
lline. a hoy with a padited mallet may lie sent into 
thetn wltlk'in*<tructii.ins t<i Jar the limlst' on which (he 
caterpillars are working, l*eglnnlng at tlie top. Thia 
should l>e done when (he cater|illlurft are fe*Nling U|Hin 
the leaves aa they are then much more easily ili«turlKH| 
than when tlwfy are at rest. Of cuur?^ it is imi (o Ih* 
•ipected that going over once will wliully rid (be tree. 
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hat hy two or (Ikw r^pedrloiirt of tlMi JnrrinK imwt uf 
H»e r-Hti^r|)tll%r« MtiouUI Ih* rvttiuvMl. In tUM* tliry liau){ 
too {■er*>lNt«'iitty liy ihflr i tiivn^U. iiiaiiv of ttwiu luay be 
■wept uul of Hir hy iist* <»r » Imiir. liKltc |M>Ut. Tbu 
will Ifwl thf vnt4T)iitlan> lu fHintcrficnt** In iiiiuu#« u[>on 
Mir trunk helow the tMiuU uf Kuu|H'iilriiii. wtivrv ui»y 
IDAV tM i1r»trt>)rtH] by u»v of n BlilT brxMini tir by 
vjir'h>ilii otlll^r lurtlHKU. Th« ••arlK'r tliku ih done after 
th« Urvm am «11 hatoh<*(l. thr Icm will Im: llie injury to 
tti4> f4>tlAi;<>. 

Tht* iiiwt»«« of <*tit(!>r|itlUnt lii*npach the Imndii Km 
BOUirtimn killtH] by t*<*urttiK' oti k«'roMf()«>- H thia 
method i» ciiiployr^l, gVNki cmrv kUvmUX bv takfu not to 
whl otioiiffh to Mitnrnte the barli. Mniiv trv** IkAT* 
biwn kUliNl by rJlrcll^KUl^<ul in nueli uf K«ri)«efl«. 

IWnilinfr to' ProiDiit InvaMltm.— In cmm* of &n unUi- 
f<*tcil A|i|>l4i iirrhATil in thi* viciuity of lui liif«>»(Mi 
woTHllaml, it will h« uilvliuibitt to baud the n|>ple live« 
wit!) RnM|»ei)li*im trvfure th«M*aC4trpill«ni are Uulf k*^*" 
lo prevtHil iuviuloii fn>iii lh4*in, 

TlMt rmiue tidvice would liotd In of oth«r nnin- 
fevted tree* in the vieinily ut lliove iiife«tMl. 

CollectinR r<»oo«iii.'*.— A larv** projtorlioti uf the oo- 
onons an» ctHuukouJv Hiiun whi*re thry can be reaiili«it 
Th« d4»truc>tmn of tni*M> will |4*siumi the uuuibrr uf 
Minthpt chat Uy ivif" f<>f thr next MUUKin'* brood uf 
caterplllArii, ahliHUtfh it will aiM> lead to tki« dmtruc- 
lUm uf Urj{e nuiiib«n» of paruit4«. If tb« oooootu 



Cull««re I'lace (ditto), and verv recently th« widening of 
Wevl Stn-«t nurth of Wvmt Kleventh. and Klin Stre«t« 
which ia uvariuir cuiU|>let>oD, hut y<a remaliM to Im> a|>- 
|>n*eiated. 

It will be readily ooufesned that both travel and 
trafflr iKitween dilTerrut tMKlii^UK Of tt>wer Mntihultau 
KX^d bottnr farilitir* iu rogurd to »paee to iu«ve about 
lu, and that iwtain hi(;hway» aa<.l by wu^k, uow aluiont 
dMMl to traile, ne^wl *triiit;ht«>itinfc uud wideuinic the 
general Inlermta of bu^iiiHM pnu>|ivnty. Atmve Four- 
tcenlb titrevt tlie utreet and avenue •yntein jw«iu« iirm- 
metrical eiiuu«rh for all practical ijurjiof^efl. but bcinw 
that line it bccoiueif more and luore cluiotii' M w« {tro- 
OMid toward the lower portioik uf the city, wtivre nar- 
row and erookrU vtreeta unr not only a Imue to trade 
bqt UHt oft«>n the hntbeiU uf crime. 

Wlien tlio new Kost Hiver Bridfctt In flnally amd- 
til«t<Ni. Il« wfu>t#<rly «ml wiU teruiinMt«t at i'llntoii'lStre^t, 
JuMt Houth ft Ih»lan<vy. a* iridie*t4>d In the map. in tiM 
cwuter of llMf dMnct ea^vt of Hrtiadway between Kuur- 
teenlli Street and the UrtMiklyn Urid^e. An iiu|KNitnic 
front and approach is f)r<Mui»c^l. and a plaza covering 
a iipaeA of two blockv west of ('Untoii Street luu binm 
<ii*cldMl upon. A vajit amount of trafDe and trarpl wdl 
be oertaln to gravitate here. f%>n«M)uently. it in hero 
that Che iirri»el wi-ilpitiug x-heuir thjtU itM t1r«t opening 
aud lt« nioet important Held of ottr-ratlon*. 

TobegLa with, Broouwaod i>elanc«y titrevtaarft Co be 



HtrMit : th« unpor end of the latter to be eilcnded 
through four bfoekii to the head of the Bowery, offer 
Ing dirf^t (acilltie* to traffic on Third and Pnurtli 
AveiiupM and r^ll»<r|ng exo««a o/ travel uo tlui Bowery 
a» far a* Chat ham Square. 

iCllxabeth Street is but a narrow affair and offm no 
■pedal induceiueuta for widening, but in onler loeWan 
out Chinatuwu, it i» propuevd to extend this Mrw4 
one block KHitlMrly intu Tell Htreet, to widen tho Ut^ 
t«r to eighty feet, to widen and wraigliten lKi>ver 
HtTMft M) an to leave but oimi aiigle in it, and then to 
cnt Park Htreet through from Mott Street, formum a 
Y In the triangular hloc.k iiurth of <:hathaui Squore. 
I'ark 8fre«C utight tlieu be advantogvounly WH]eD«d 
an an additional relief to Pork Row. 

A oontinuuui) marginal •trcet along the Eaitt Hivnr I* 
■till a dream of the future, many eugiu««riug difBriil- 
tie« iireftrnting theniiw)ve>« which are not encoantered 
on the North River water front (eee No. 12ia Hi.lKy- 
TIKIC AHKHICAX SfPFLKMKKTI : but it will no dmib* 
be realiied in the near future. a» eoiuuierre iit iwrlnUHly 
haudicapi>ed for the want of it. In reganl to U'c»t 
Street, tn** writer propoaes an elevated freight railway 
having direct eonnections with the HudM)M River KaiC 
mod aiHl the Western railwayi* mtitlng ovtr the pn>- 
jr«t«Kl llndnon Rivi-r Hr|dg« and having ftpurk on the 
vanon* uteaiuiihip piers, where overhead loailing and 
oohj4ulmg oouid o« carried oo direct with the liolda 




wtr* placed In a good nizrd box with coarve-iueehed 
luoni|tiitu netting over it, the vKcufie of the niotha 
iniclit Imi prevefited while the paraxite* might set 
away to rcMitinne their gniMl work. Bv a little trouble 
the tm>lhii remaining in the tmx could *l>«i killed. 

Attroetitig Motlm to t<>ight, — Lik*' many other night- 
flying in»«ytff tho nmthi^ of the fore»t tent eaterpillar 
areattractevl to llg)itj« At ntght. TIiIh hajt leiJ to the 
vogirMtlon that tl»ey may Ih* dentroyed by ulaeiiitc a 
lights lantern over a tub ttr other wide veveel runtniii- 
liig water with a film of keruM>ne cm top. The mottiH 
fluttering abuut thr liirlit will fall into tlie keTu»ene 
and be killed. Such dcvtruetinn will le4M*n the num- 
lM!r of eggv for next yeiar'K brood of eaterpillara 

TLAN FOR THE WIDKMNti OF NKW YitRK 
EAST SI UK STKKKTS. 
By N. J. V^^pKR Wkypb, <,'IvII Engineer. 

The accniuinnyiug n»ap eontaiun a plan for widen- 
ing and extending n-rtain »(reelM and avenue* ■■.mth 
uf Fi>ur(eeiitli Street and eii»t of Broadway, nnd rrpre 
i<ent» a life Uwig atudy on thr [i^rt of it* designer of thn 
iie«<i] of nM>rr iinil hotter avi>itUM nf triinf*|Miriation in 
New York. Intlinnt*'ty famitiAr with the strewtii of tt»4i 
luetro|ioliM from l>ovh<HHi. b»< has appreciated tb« ad- 
vantagek of the few »tr4'el openinm that hftve been 
' wadeTn hi» time in thf low*^ ptirt of thi* citv : notably 
Sew Bowery, i'hun'li Slr»'t'i aud Trinity INikh*. New 
C^iuuban, oootli l^idb Atcouc (uow W«mI BnwdwayX 



widened under thiv pruiKiwI plan to eightv feel nr luorv 
front the Buwery to iKith Hide« of tlie bridge pLiua ; 
thi» will give full facilities to elevated and Hurfaec rail- 
way*, a* well lut to nnlinarr Htreet trafBi* TImi I^ndon 
and Pariii tysteiii of having onentrert f4>r up travel and 
the other for dnvn ix iiiomI A<lvtiAhle fnriuloptinn here. 
Certahi north and «o»tl» Blreet»» eA>t of th«» H«>werv, 
tfhiHild be widened to give better faeilitine to rbe trafdc 
<d the aveuuee nnrth of HuUMton Sirv-et. These are 
ChrVAtie. Allen. Eowx. Clinton, and l*itt. the gWKl 
work to be conttnueil below Divbion by widening 
Catherine. Pike, Rutgero, Cliatoci, and Uooverneiir 
Street* to tlie river. 

Ka»t Broadwav (which i^ n direct continuation of and 
Hhmild be reiiame<d Park Rnw'i. t 'anal Strei't and tv rand 
Stre>et mwiii to h« wid^ ennugh, hut Park Row eaat of 
':hamtx>r)i (nnce the fainnnn rhatham Wcr^eti In loo 
uiiM-raijIy narrow for the trAfHc ft carrleft. It Is like 
the neck uf an hour glaKH. there being nn other ready 
way of gettintr from the Bowery to City Hall. tli« 
BrMlire. or the Poot Offlce. Property value* are high 
on tild Chatham Street and then? oertamly i* con»H)er 
able prejndieir agaimt any rodieal mriuurrs in thin 
quarter, but up^M-r William and Rotie Stm*t* might im 
extended and wiiionnd to more llrnryand Madixon and 
give iM>me rrlM'f to Park Row on the M>uth »itl««. 

The Khu Sintet widening ha* b*<>n carefully plotted 
on thlfi iiuip : It only r«*nkAln»> for Margin Htreet, nurth 
of Hr*ioine. to l>e wideneil one hkmk to irlv*? Center 
Strvet Hdr<iUAte <.H>hnei<lioii therewith. Baxter and 
KoowTvR litnwU ilwukl b« widaowl w weii ma Jldt 



of the vni«eb without interfering with the il«e of the 
main deck* of the piem. Tbii would offer fa«IMtie* to 
the «bipping trade uneqiioled iu any ot her M«r«Ml iu 

the world. 

It i* not expeete*! that thin whoh? veheme, or any 

great fuirt of it, can be tuxlertaken at any onetmie, 
ut If A generAl plan of linpmveinent* I* once adopted 
It f«n be carried nut In nectionn, the inort necewarv 
work t>eing lak*-!! up flr»*t. Thit will obviate a mrthiMl 
of haphaxuni alteratintm bearing ik> relation to cnch 
other or the general layout of city itreel*. a* i»io*pt 
to be the c«iH^ wtiere no coiuprelieuvive plaO to beuetlt 
the city as a whole i* ke|>t in view. 



COMPARATIVE Ct>aT8 4iP CAHLF-. ELKCTKIC, 
AND HOR*SB TRACTION IN NEW YORK. 

Thip article, for the flrnt time In the hlntory of rtreff 
rallmading. give* a true comtMtriMMi of the rvlnii** 
ooet of oi>eral»on of cable, electric. oihI honw railway* 
in a single city and under vubcitantiallv the Muiie ^>o- 
ditious bv acompanv conln>lling the ^ocal tniH(i[»'rl»- 
tion of over 3W,00O.0lM) pojoengent per anniiio f*n 
broMd prinripleii thn coiiipiinv'* ex|>erieii<y [Mwnlf u" 
luifttakahly to the great ■opefinrlty of electricity 
both hor*** and cable, not only In traffic haiMllutg «• 
porltv. but In econwuv. 

Hn January I. IHOS. the entire utreel railway «yiteni 
of New York cily wa* oi>era(e<l by ln)r*c». The iin- 
porlauoe of doing awaj* with borM tracttoa, iu the U)< 
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tvn*9U of bo(h (lie Hly ftn<l th* eom^AiiT. b^r*io» nn 
frnat. however, that it wii* at Uu^X «lrt«*nuine*t to try 
th» UQ(lrrt;n>und fM)DJiiil rlf^'trie •y>tt4*iu, which tiail 
prvvioiuly br«fii a failure id Aiii<Ti<-*a w herrver Iti- 
tC*ll«N]. owiiiff partly to climatic FoDiJitti>n« nud partly 
In an act4*iupc tu um> too nbaitow and cheap a cuiiduit. 
Fmiii tU« nr»i i>xp«rj|ikMitJ( onward thii cuaduit system 
proved a thoruiiich miootuA. 

Tbr aiiiiuttl and qu«rc*'rly n^i>ortfl Included In thix 
article Mbuw chat durloic the twelve iikotithit' perloil tJkt* 
ootu|iaiiy operated Hi's per ceiit. of lt« vnr itiileaK^ tiy 
the cabWi fty«t«iu, 2t>'3 [le-r cent, by tl»e electri« ityttt^ai. 
and 4A'ii pur cwnt. by lionw**. During the laiit ((uarier. 
bovrf'Titr. thii proportiumi were gri*atly cbatircsl, the 
eable mtt^MMr*' bc'lnie only 2Tii pirr cent, of tnv ui4aL, 
llie lK>nie Hii'l p«r cetit., while tlvo Pl»ctn« had rwftx to 
88 1 per cent. 

The relative traffic drii(iit»e«. lueAitured by tiM r»- 
oeiptfl per mile of track and i>er mr uiile a» iihuwn In 
tho quarter*)! report, are ju fullowa ; Cable, $U9.f)00 |>er 
n)lli>of trark and |iJ ]Mtr rjir luile . electric. $i7,0(KI 
per inllp of track and lO 'JlM) \wr rar mile ; and lH>r»e. 
pi.im |»er mile of trark and p*.r car milcc Tlie 

avfrair*) earning power of thf entlri> tyiftem wan about 
$11,000 iwr wile of track aiid |)> t» |M*r car tulle. TtHuw 
RtoirM per track lulle are for the quart«r only. 
Another fptf/cv ut tratDc denvily in fuuiirl in ttie iitate- 
ment that the 11 per oeat. of the compaay'H entire 
niilpaK* which is a[M>rated by the nable syi*.»iQ is nani 
intc ^ per cent, of the total iiassencer rec*ipta ; the ^ 
percent- which la operated by thti iflrotric syntein in 
earning: K per cent, of the total paMentfor r^^^eiptA . 
ftnd the Bl per cent, which in operat4Nl by hor*«* in 
e«miu|r but 80 |>er cent, of tbe total paaeeDKer m 
cripU. 

tor the year, ttie operating expenses of the cable 
lines were It 42 ornts per car mile, of the honw lines 
]7'rt7 cents, and of the electric lines lO 'ili crnte. For a 
three months' period ofTi»rinjr mnr»' favorable clrcnm- 
•tanoe* for electric traction the cable lines eost 17'<Vj 
eeiito. the hume.lT Hll cent«, and the elt^tric lO OBcetiis. 
Tlir electric liiiM* diiriut; the twelve mniithV perUxl 
eameil 1(1 7S cents net in-r car mile, or but 1 '33 oeiitsleiMi 
than the cable sysli'm, in spite of the fact that the latter 
haa 7 4.11 centM per car mile fn'eater receipts, while for 
the three immths' perxMl the net i**rninir* of the electric 
line* nor car mile were actually irrraler than the cAble 
lin«« i>y ii'Zj Ofnt. aikd gr»>ater'(han thoae of th« horse 
hike4 by 5^ ocnts. 

It overtaniB all established ideas to ami that two tem- 
porary electrlo |»ower ^tatinns can actually produce 
|M)Wer fur heavy eleclric cars W to 28 feet in lenjcth at a 
CTMt lees by 90 per wnt. liii the quarterly itatement) 
thnxi can be done lu two cable power stAtions which 
operate cables so heavily loaded as to make the 
proportion of live to deail witight grMtter probably 
than that of any cable railway «yst«*in In Aiiieriea, ex- 
cept with the powlhte exivptlon of the State Street 
biieuf the Chlcaieo CiXy Railway t'-oiupauy. Id the 
trcu»«p4)rtatlou expenses we find aicaiu that «l«ctrie trac' 
liun U the cheaf^vetit uf the three motive )M>werN, and 
tlie reason fur this is fuund chjelly in the greater ipeetjs 
ul ear poasible with electric traction, which mrremipa 
th* aerVicai divisor. In the uiiarterly statement it Is 
se<»n that In evrry frraiMl divisjotLof opAmiing exiMMtseH 
electricity has a decided advantage over the cable sys- 
tem, and In every division except iuAlnieiianc>eof ef|u'i|>- 
tueiit it haA an a«lvantAg« over thtf hnrse Hytileiu. 

Ouring iIm* twelve luonthtt' |>eriM the cable line* 
op*-ratevl at 47'7 iwr cent, uf their iMMeuger receipts, the 
electric lines at 37 9 iverceut.. the liorse lines at per 
nont.. and the entire Nystem at .'WS 11 tier cent. During 
the three months' periiMl the CAl^le liiira nperatei) at 
TiS 7 per cent, of their oaMcnger receipts, tne electric 
lluwi at fW-fi r»»r cent., tne h^trum lines at 921 per cent,, 
and the entire system at 5<iti [)er cent. It ohotild iH>t 
be luistltyi a*«iimed from the atMjve statements that 
the oonduit syMreui could \fv adopted with Ilnancial 
or engineering niiecins by street railway cuiupatiies in 
general. New York city and Washington, which have 
live ofdy electric cuiiduit ruads of anv size found 
tn America, are [»eruliarly favnred in tde matter of 
cliiiiate ami J eleanlineas of streeta, the rainfall and 
MK» wfall during thfl yaar being eitr»iii«ly amalJ.— Stmt 
Hallway Journal 



AUTOMATIC STOP BRAKE It)R VKHICLES. 

WR illnstrale herewith a new stop brake which |K)S- 
•eMes every advantage of a rope brake, with the addi- 
ttnnal one of being automatic 

Tbe bar, A. which is always actuated by ap<«lAl. i* 
fwnnected through a m|»e 'with the lever, B. ThU 
latter l« (Ixe^l upoit a borlxontal ohaft. C*. which Is pro- 
vided with eyes. />. to which the traoen are hooked, 
and a lever, F, whk'h is pulled backward by a very 



strong spring. Tbe shaft. C. Is capable of revolving 
freely in two sup|M>rt* that are Qxed lieneath the 
fetclveU. Its rotation is lliuiteil by two sto|M that 
arreei the nM>tii)n in (n>nt of the pieces, f). 

The n|ieralt«Hi Is very Kiinple As srH^n as the horsM 
pull, tbe leverti. />, advance to the fruot as far as to 
tbe stupn, alung with the lever. /*, fastened to the 
shaft. C. The '•(»ring. H, yielding lu the traction uf 
tlMt traces, is stretched by the furward luotiou of the 
lever, F. 

The lever. /7, incbne* to the rear, thn rope slarkena, 
and the rope brake is (reed by tbe spring, 7*. 

If. through a slowing up, n utopii^ge, or uny other 
eauxe, the trai.>« slacken, or, in ntlker words, if the ve- 
hicle t4>Ui.l* to iiHive fiu-ter than the liorM^i. aH often 
happens in going down hill, the »orlng. It will fiull 
back the lever. F, the shaft. C. will revutve, and the 
lever, luuviug furward, will tauten tltc cable that 
pulls the bar. A, tlint-ugh the interuiiHlinin of a rod, 
and tike brake will o|KTate progrrseively and auto- 
matically without tlMi iutervMitioit of the coachiuaniu 
any nuinner whatever. 

The operation and tite advantagee of this apparatus 
ar«, as baa been staled, tbe name as thuae of rope 




THE JEAXTY HATTKRV-DKTAII-'s t»r THK 
ZINC SULPHATE OUMPAHTMKNT. 



brakes, tn which this new arrangnmpnt may be applied 
no as to render them absolutely automatic. Naturally, 
the ooachnian always retains control of tlie brake by 
means of (he petlal, 

For the above particulars and tbe engravfog we are 
indebted to La Nature. 



A NKW PRIMARY HATTRRY CKLL OP JsAHBE 
CAPACITY AM> HUiH KCHNoMY. 

All the oopper sulphate celU that have been de- 
vised are oon»trucle<l uu one uf two quite distinct 
principles. In one type (he (wo fluids, copper sul- 
phate and zinc sulphate, are seimrated by a fMrnus 
partition of |x>m(*Ijun, canvas, im[i*r. [wrchiikent. ete,, 
as in the l>anirll. OarN'-, and O'Keenan celts - while in 
the other tyi>o tlMty are sejiarateitl by the dtneteiioe In 
deiMity At various* ilegreeh of concieniration. ao in tike 
Tbompeon. Callajid, ami Meldlnger cells. Cells cou- 
•tructeil uti each of the*e iirlnoiples have their de- 
fects, Ikowever. In tln^eof tlie Uni kind, the cups, be- 
sidi^ var}'itig In |Kiru«ity, offer a more or lew appreci- 
able reetstance ; while the fluids percolating through 
the portms partition mingle and accelerate tlie decompo- 
sition of the copper sulphate, thas increasing the con- 
sumption and incurring a Umul In this type of cell 
there is also a notable diminution of tike eleotroniotive 
force. 

TlH* defect uf the second type fc» that aa tbe liquids 
are vufwrptj^l aoconling to their demity, there coiars 
a time when even the slight ugltatiun caaseil by the 
action in the cell causes the two liquids to.mix. so that 
Che solution has to be thruwn away bcfoni it is «i* 
hauste<i. 

In order to he perfect, a copper sulphate battery must 
fulAII the following comlltlons: <|) It must not have 
any iMrous |iartitlon. iSy It munt not be based on tlie 
su|>erpu*>itlon of Hqtilds of diffetent deosltle*. i3| It 
tuusl furnish a eoiMtaat eurreut until (he eleolro- 



fKMitive electrode is eonipletelr need ap, U> It inudt 
consume the products ms*^1 In Itie reartH>n Mi theoreti- 
cal quantities niily. wittiutit loeM or wanie. ii) It tnusl 
lie sncnnsinieteil (hat Hie nkeinlllv cupiM-r coining Iroiu 
the reduction uf tint isiilphate of cup|>er may be wliolly 
reoovere«l, in an immedlaif ly efUivertible furm. t4| It 
cuust not allow any eryslalbzatiou to lake place in the 
form uf creeping waltK. 

All copper sulphate cells heretofore known con- 
•uuie at least double the amount of clkeiuk'al products 
theoretically required, prliirlimlly lm>au»e of the In- 
enmptetn iitillxatlon of ili*- ac1i«-e maleriaU resulting 
from th*> <lt»iMMttkrti made uf them. 

Per uui|iere-hour. the 1h*H>ret)cal figures of eonsnmp 
ttiih of chemlrally pure products in sulpliate of copper 
{Alet are as follows : 

C-t^pper sulphate deooin|ioaed 73*00 graiitik. 

Zinc diMotved I8'l» 

Copper recovered frow llw sul- 
phate " 

The Jeanty t^e]l. which we are about to deecrlbe. ainl 
which is shown in the annexeil llluHtralUMia. beeuas l» 
All all the (heoreticnl and prnrtical coiHtitiuus. It 




THK JKANTY HA TTKRY -AUUAN<tKMK.NT t)P 
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consists of ai a wooden tank saliably coated so as to 
make it tigiit. and of ii\ a wcNHlen Inner lank which 
fits in the outer one and ha* a partition Hcr<.>»(i one end. 
forming a ct^mpartment In which to place tbe sulphate 
of coppitr crvtJtais. Tbih rt>iii|»«rtiiieut is connectetl by 
a series of gla^ tul>e*t near its b«>ltom wilb a number 
of copfker-linetl truughs or clumuels also tight and im- 
|>eruieal»te. J^trlpi uf zinc art* ptac4>d eilgewise in tlwt 
spaces between the truughs ; and these strips form the 
negative element. They are ccHinected witii a t>trtp of 
copper, the end of which fornw the negative t«»rmttial 
of tlie cell. The copi>er strips which U*rni the (MMtltive 
electrode are connected in the Mime way bv an Insu- 
lated copper «trip cniesing under the chanuels. 

To cliarge the ct-ll. after placing the Inner tank con- 
taining the electroiles iu po»ilH>ii. a solution of zinc 
sulphate at lit Haum<^ Is poure<l in till the cluin- 
lieU and tine Htniw are completely immenwd. After 
placing a wire gauxe ntrainer in the bottom of the com- 
|>artiuent for the puriMwe of keening the glass tubes 
from beooiuing cbiikeu with tlH? iuinurilius of the sul- 
phate crystals, ordinary copfwr sulpnat«t is lntn>i|uce«l. 

The zinc sulphate enters tlHi conipartui»*nt through 
the glaas connecting tubes ami ilitttolves the suiplkute 
of copper crj'stals. The sulpliate uf cop|>er solullmi 
Ihiitt furmeil. being heavier than the liue sulphate, 
oaHf^ through the gloM tiibee in(4» the cbantkefs, ancl 
form* a layer over the copper HtrifM with which (hey 
are lined uti lite Ix^ttoiii. This layer gradually in- 
creases in height, rising tu within about a quarter 4kf 
an inch of the top, but never running o%-er the edges. 

The cell is then put in um>, and the strips of sine 
aro] graduallvt eaten away, while the zinc sulphate 
formed by this action temls x** concentrate the so- 
lution^ and cauMi the denser portkons of It to settle 
In the kiottom of tlie lank lielow the (roughs by 
reason of It* density. The stilutton of sulphate oif 
eopfier In the troughs is also reduced at the same 
time, whereupon mure eulplmie crystals are dis- 
solved and fresh cutqier sulphate solution flows Into 
the troughs to replace that wlitch has duappearetl. 
ThU automatic feed works with siirh regnlarlty that 
the blue cl(»u<l in each of the channels doe* not 
vary in the least, whatever may be the intensity 
of dlscliarge of the cell. When the celKare put In open 
eireult. the Milution, after awhile, bevoiiiet* »alurated 
with sulphate of coplH-r aiHl cantMjt dMNjhe niore. 
When this uccurt>. the cell dow n«>t really cousuQ>e 
anything, as is deiiiuiiHtraleil by an exaiuiuatiou of 
the crystals, tbe ainuunt of which reuuiius the same 
while the cin'uit is left upen. 

Finally, the cell does not consume (he active IDR- 
terials t'zcept in exact pmiKirtion to the niiioiint of cur- 
rent which It fumitihe* : and as the iiutrerlals are >o 
place<l that their ron»>ninption Is atieuliitely liniHmible 
when no current In t>eliig pro^lucevl. it follown that a 
given nuaiitlty of the active materials can be wholly 
utilized. 

The contitancy of the flow <if current Is due to the 
fact that the twoelec(rtKles<zinc and copper>anr ala'ays 
imiDcrsed in liciuids the density of which »cart*ely varies, 
thus keeping (heir conductivity always the kame. In 
fact, the zinc sulphate, as fiUt as It U formed. Ike- 
comes so ctmcentrnted a* to ttettte X*> the buttoiii uf the 
tank, where It spreailn out In the main maas of iM^uld ; 
while the zinc striiM nre keiit cuii-tantly iu the up|>er 
part uf the nolutUtn. wliieli Is levs coneenlrateil and 
Uioel conductive. For (he same reoMin creeping salts 
eaonot be producctl. since the upi>rr layer of the liquid 
is constantly dissolving the salts tluit are formei). 

From experiments made In June, ItflH^ In tbe electrl* 
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rtil ltilHir)lti<r> <if th- KtMjIi- Je Phyniquc rt Clllnile 
Ii I' 1 II-' r I ' -, rjirin. n.t wcil a>( fmtu pru4?ticaJ UMC ft 
.k{<j''iLrH II it' ll.r .Irnllly evil ootlRUtUi'M till* fullo 

aitioiiiiu til ulif auU copper |>rr ainporv-bonr : 

CuiuuivnIaloopiwrralpbM* W<W(Mtei 

Iinpure eoiuiiiefi-lal ttne tl'U " 

Aumuut tiiptalllc eopper de- 
poniwd 

The ftmoanto ooMamad In a luWal kiloiidtt'bour 
an M roUowc 

Comnarelal flopiMr ralplulc U'iipMBdfc 

Impar* cmnmrrcinl liiw 4*11 " 

Aiuonnt elecWolj-Ue ooppcT dt> 
po^itvd. IMO ** 

In tii«i*X[t«-riiiiL*iiliit)uil witnMEinilr, ncvll was chArci*iI 
the %)th of Attril anil krpC in coiitifiuou* clciM^t] eirruit 
till thu M ft .1 

Iho >-liil nf tim tlllli' thr rrW «till eontnllMll ptMOd* 

nf thi- lino |i<iiiiiil» put in It wti*n II wm ciMrcM, and 
llii" lYMiM Ik* UMni itmlo wlirn tt wu rwbaimd. 

Tlir Jnnty cell wUI un tli« productii in s raw «tat<i. 
and tiue iiMd may be of the rougtie»t oafniu«rviai 
kind. thiM luakioK tha euat of camat u low ai tt 
aanis par kilowatt-hoar. 

Tha call luu baan owd iBeeMifally for ebanriDKae- 
aninulaton for llchUiHli aod whan ao uwd Iba net cost 
of the llcbl waa round to ba one ceut per lamp boor ul 
10 aandle power. Thb flgurv in not rxtraunliuBrjr 
wlwti the eradraeaa of llw clicuieala uaad and lb* 
fact iliat tlKjr an entiraly eonmntd la takan into aa- 
ooanl. 

Inportrnt taaandaaoant and are llibt loatallatioiM 
tevtVani iMd* wltb thto Mil tMMHSor «( altotHdiy : 
Md«ipMlMMliamMwlMta( laada bv tbaBaJIwar ol 
tiM Wait tar opiftlf * new iratetn of alcnali vitli IL 
Florllritpiifp«MlttaMiMMry to bavaalamaaoMnt 
of <wattMt«iiii—itt at m low a prlee a» nnaillila Fin. 
■By, aaMial owacn at alaalrte aatonobilaa oaa it with 
•■•■Ha tor •hajgiiia tha aoronulaton of tbair car> 
rtaiiaa at thalr nwiovnar*. darinir tha nl|;ht booia, A 
ijoii'worthy Application of cha pall ia al«o foand in tiM 
liithclniiof chantnuuar "Tnarlata." wblchpllaa batwMM 
Pacit aod 8alnc-0«nuatB-(o-Iia]r<^— CoHDoa 

HOW TO nOOKB A OMAINLHBS flJUB. 

1 1' fin<* e*^T \* ilHvrn hy anothpr, and tha two (aW 

ItiiV.- .>ju-h cti.-MiiiM' [iiunh».r of t.>vth, t\l«y w||| wdtO 
th«' -.1111.' tuiiiiU'r of rwnliiTloii* in a krivaii tlOMb 

If ":i-' niii" Iii-;i-r or -lower itiMU tTi» uthar. It ia te- 
miisc il liii- iiiort-. or lew**, tw til. and it will rOO M 

iiiui'ti ■';i>W'_-r i_ir f^wtt-r j:* U-r-th ure fewer or mora 

lillf-irr I 

W'r liii^f ':iki 11 thr hh.-rlv of iimiiiK tiiatheiniit icfl 
nnd luecliauiMU in tkio ukatcb barawitti. Tba craxik. 




hli'ift tp'w. A. ban in teath and ita aonipanlon, H. Iiu 
^ N »w. nit .li in the ilrlvar and iha drlvs^n. ft will 
revo.w of the imiiik i-tir'ed. TIm* ff«ara, C ariil A 
bate t* i\ri.l !.H-tii rw[«M-fi\el>', and o«>r« a«aiD tba 
■fHwi] 11 uiL-ri-A-n'tl, -^1 IhaT thf iJi-ar. />. and with It tlia 
birycte wliot'I. A', wiii reviil>i* iLa fiijt lu du«« llM? Ul- 
t*rnwTiiiiitt- uliaft. 

I'liwilnff it all in tin' Siriii of an cxauiplL'. wlirn- 
"canroUtiim " iiisv In- . iiiiiirivnd if daainbb, we liara 
V »t \fot Si Inohiok s'liK-h .tifuit •H*«rMlMkai. 

Tlw above la an ntti'iiipt u> giva toa "lauoo why* 
ntrlier ttian fiitiplv a foriutila. 

The Hiiuie woiilil fipplv lo a chain wheel, except that 
llirre are levii fiicton*. If Ule fruut auruckel liad IS 
t«e<b and Iba roar one 0^ with a U-iueb wheel, the 
'"•f Itwaoldbot 
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BAIMUa'a IWIHlBIIMjaili 1 Im- .-.-rtiiiii -iir[, ,,,-t in I,- 
propartlaa wbJell dlnNiiutiate a frotn h'Ikt Inuiimmii^ 
DodieHand from tha boilut^ c^iuitf.n.,' Iji- It-jn'i. ' dark 
llltbt.*' In « pri lllniniiry r.-port, 1- Kiiim daacribea 
bow lie eX|Ki.-)'il ii .it. .'ii of tnjit piiuit tn nuull^ht, and 
then laid it on a -.-tii-lTive pint... iitvrtuiL,' varion* mib- 
atanreji. mucIi «.i iNtpt-r, cariH.Mwrd. wimk!^ and aluini- 
nuiu, bot irw'll the plate auil the lutiliuoilH w:reen. Tin* 
lOQAt curinUH ubs^rvaliou ii ttiat |Kntite<l .etteni 'Hi a 
eani were phota(^aplied eve'ii tlinju^-li a .iteet of nlu 
Uliilliui, anil t liat iiupmuiicHi^ were obtajciT.il aiiparentiy 
Without the <|>ecuil traatiuvnt by which Le Uuu rruni- 
thtm hi» plate* for obacnrt radiation. That ranie lunu 
ol dark nuliaUoo ia at work li ahown bv tlui fact thai 
ntially the aaiite ranilta an obtelnaa loos aftar lbs 
Ml liaa eaaicd to be luiBluaoa^ The n - 



wpota o( tba 
nMMMiilbla for 
I, iiiMe on ra- 



tutantoaad Mbatanata are certabtly not 
tba luprMaioa on Ifaa lanaltiira plalai 
MoriDR Iba IniDliMMia ■ era an and learim the aubitaoee* 
In eoniaet with tha plata (or Bra daya. no impnaalon i* 
obtaioed. Tba osnra ray*, whatarar tliay are, pear- 




valopa.— Pbyi. Hariaw, 



■aearalieaa la Rnioa »tlll eonUna* aad tha btaafc 
•lone wfaieta ww brlleved to mark the bortal pfawa gf 
■oiualaa was fnund. The aloua Itaa been dlff OBdar, 
and amid tnanr rntive ufTerinKS a rlpptia of tufa roek 
ni.-«rkeil with an alphalirtic inaertplicm baa bean foood. 
The fluirscteri. are .\rrlunan. Tbia may poaribly aeain 
to iiidioale a Itrevk oriirin to RxMuo like Ibat o( Mar- 
•ilUia and nioy go baok «< tb* iMdMuMll "JMT «l 
tba •My," m bitot <~""^ 
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I ImMMH M Uqtltd 

>k f*n>t«lfi» tl«> riilt MMory of Uit aahicft. Il ulttii tbt rflttr M». 

l^.i»-f» ll>-T of cm, ftna lb* flwflav* Ukh* U* Or tmmL U4 
« > » rtiO.|i of an Ui» i«ifw*mmta ttal tmim axctM M« 

' uiillitMi* all I'lit IV* <w«ncrr. Il •*<i«« Uom lli|a*l atr. m» 
walTT. la H.TV.1 tiLwlmla «f mill* awl U h»i-t ir. fi-" : 
Ita- r-'nr.t(tiii. Tf-t mi hull- I1.t.-r-,- I'- ir". h„n» 

IM-ii'i ^' If *•'("' T^'" '■""l-' »» 1'"''* "ii'"'- ii'i'l' 'itili-i — 

Ihwi-iall-.C • i.u>. Mf •nla.r .\ tlirtil>k'T m^lr .4 fntum n hM; - AimlHll 
Kit t M<r-i.f7 Iviu-^ Vr^'f-n tnrf\-ttt7 liaiiiuwr— L~ 

l lqcal lir bo t«#^ »t All t«|ltiBilT« HutaiM' 

■i ur lliinrtiv ain-l jwn In llqnhi Atr 4'mAm* 
n(W|4Mvt( *Ji "UiwUM - MaciH^ma of *KVgmi 
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Da V|r>c4, lorentlooaGf . . 

Dead, dlrpoaai of tba 

DMiUfrlue powdar...., 

]>np|tstf>ry <-n«a 

DcalgiM. oronmootal, [n fday. . 
Dovnloper. mctaj and pyro . 
DUUUmi. H.M 3 , cntttoo* »t . . 

DIatomitK 

Dtoe Cablr. magni'tla. 

Dlotarloanf iiunia... ._ 

DlraiHory, tbe LuaJoa 



.-l«»i 

*tlll« 

,..IMSt 
. , tWf. 

|)|*MMr*iif iiatiiiiui tISM 

iiWnfnrtanta, t»qiild ..... .IHTB 

DUtnriKtkiii appanuui. n«w 'II'I-MIS 

Diataikcaa. muaaurlnff . ..iMtt 

lljlbonu Ui narrar ttiam 

I^k. dry.a natMral .liHHI 

Dock, dry, ibe larvMt kiiowD iiew 

Dovk for BareeJonA.. ........ .IWM 

DtigMMp INfti 

Drmtn UlriDp«>.-a «l[OD4 

Drawing by Ore ...*1MU 

DrawingacA ptMititgrapba iiM 

Dratlga for Ituaatan t^aimla .... . IWVI 

DrlltlDV macblAe. boiler ttlM VlPUi 

DclnkJ. malted , IPBBi 

Dryiitick, now . JiftU 

Drydovk, K«*Uln .. ... . •IRW 

Df f Irtorf brtd»« ... ....»ft]ia»!i 

Oyer, rdaoatloa of CIWl isao 

Dyaafurwood - imii 

Dynamo and aocliw •■ 

Dynamictt, bow rotd IK1TI 

Dyiiamoi, u«« of gaa moton 11046 

i 

' K*rth, plan of tit* , ..UnO 

fartbik iDfuaonal »|Ut«: 

Barthworma 

Edueatloa, ooauuar<4al, Antwerp. ..18017 

■cga wa wi-lirM ptudunen IMU 

Rjrvauw<4 InilM* IndUflCrlM .IM<n 

I Bgypt, vinilMtloa or. ortgiB \nCi 

Krypt of Iowa liifias 

■Iffi'l Tnwar, ttuvKl a«0 for .VstU 

tt>*cto oendvnMr. Ilohlar *I*AC.4 
Kleccncal ootea ITCt*^ I'JOH. mtt. imvi 

van, iMiS^ i»Mii, UMri. not. uml 
U0r^ m«i^ imu, wus 



Rlcetrlcaty. appllc«Ut>ai of.... waa 

BIfpbaM and anceatora ..«NaiK 

Klephaiit In India •Lvrap 

Btoralor. grain. paHunmt4« aipar. 

Klerator, tbf flrM ..IMTB 

B*rral<irK rtretrv lit'* 

Eimrrald BlQlnc la Buaala.-.. 

BsoUooa, iWnpmilkx of • IWIl 

Bmprraaof Ctitoa *\'jCT* 

EtiainHli«ai an liiitutcry — I'JdIt 

Kvamela. vttrcoiu . . . . lM5t 

Bugler ami bhnrtT «l-ie: 

Knglor, o imrouad,rcrtlQal a lOQI 

l&irln«v gta, L<j«g«*l»a «1«3I7 

Sag I (M. rtaAl I Mw portable ... *l!iUS 
Ei^in*. r<«troieu8i •imil 

K»jrlE»^. rttacL, Brat AsiCfliMf) 

Kn^lo*', <[ram, laryu^t .JVt'M 

Enxluc. >{4«.m, Watt'* luUi 

F.ii«tar«ior iVmJI. Otadem »lia» 

RofflOMor tbe Ultooia- 

Engineering, ■ncltml «lltlN 

Bn«iaa<^iir t4ulD«M,. ir H . .lUw 
KoclnM'rinH D<'tea l«fir. lior]. ifts*>. 
iKnt. ieai4. lum. i»4i'. vni:^ iwi. 

IMia, IMQ. IPUC. IIMM. ISIMU, li6«M, 
lt«rt. \'MS4, lUSW 

Kmak. *co<brt«kl<» Meuner .WDr-l' 

Biannoea, win*. ortlOelal 1M8Z 

Etching OS «bw4 - II61N 

BvuJiitMa. timry of . imi« 

Bi«arii(<tr.rtectrlo «Iton 

Ei^loilOB la rwtauraut 

Explo*A(iiv, powdtfrmajraslne *lMgt 
RxpUMlve, new, feallaalte mA 

Kxpto«v«.»ew. |yd>2lte IKTl 

Eiportetiit«)Cbina,advltia to IWI** 

RxpiMltMu uf itoi . „«ltao< 



r»n inoiont rpt^od of. . 


. . .IWW 


KiHK cmtnf ugnl. capacity. - . 




I*ted epiMiratua wanted 


llttiV 


PiructA, kuioinutl v«T lube. ..... 


inriM 


fVrttilPTB in J«|«n .... 


. lUiM 


Perer. malarial. ftlo4ogy 


. .IM«t 


Fig cuituro ia Ot««oe 


11^ 


Flgurva. AraUc. origkB of 


. .*jat3i 


Kllm.. ||. iltiki 




»ttt"r. aflrptlo 




Filter, water, now 




Ptoinirllp print* 


.lM»«t 


FlrrpronOtia' ilaauM 




Ilreeoginrc. el<wtrM> 1*bt1« 


1*W 


FlKcnfflocciMm..- . . 




Pit* ostiitirukafemi .. , 


1 WT 


Plre pn'Tcntiim eortrty 


.1041* 


Fire toattag itatloo. .... 


..IIAS 


FUbcrM. Uofoden - . . . , 


. 1IH»I 


Pluur poUab 


mii'i 


PliHjr.. Atrtntn. to llnwela. 





riowrrv. btue, unprodiKtblo. . . 




Flying mactila« 


...*IKCE\ 


F)mkI i^f tbr poor , 


. -.IPMI 


Fo«mI twpply nf the wrirW 


.. iFfia 


PonwC prrecrrrt. How York. . . 


. IKCCI 


Pnrut reaorratlooa, rnlLt<l fttataa.. lOKil 


Pormiaa, Amoricaa iradii In 
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iS». IltH*i 



\vaH. Vim, turn. t«uf>. iioti. ifc«i, 
][<i*>. ii«ii:i, itH.-a U'lfi), iwM. 

IMU!. 11HF», lft')£S, I«|P. tAUl. |(AT;1. 

MCrfti. laiTA. iwyi 

Porum. Unman, excavatlona #Um::I 

Pnvkle lotlOQ _ \Uf7H 

Fniraiiig talxturca, lau£atiuir, . , |wm) 

l"rult, a f*ew , . - « ip.ti; 

Fruit. aO'HheT D«w 

iTtcL iiauld nout, iim:u 

ralmen cell, notea oti the ... ItTMi 

KulUm, t*. A. aUvuiiT- ..I'dll 

Punaftc«. Ixwkw, new, , .... »iB:a) 
Pumlturr, AfiBertaui, exports. -— UViU 

fi 

Oalranltm In inmrt blUn nr^'' 

OM.acetybere IBn». ll«K •1«X». miM 

OaoL, lucwtylcoc fur cari _ .lu96'. 

Ptaa. aut'tylouc, purlAcHtloa .... HKtS 

OaaaadoiienrluM-. . .. . •luwi 
Uaa eoclnr* f>:>r dyoamoe. ..... ... IWUV 

Qaaroglae. Longadon -ai'tiM 

rraaraglucaaad Hvbtteoaca *\ian 

Om ltKht4>r .itVJ^n 

Uad llghirr. new , VlKlia, 

Oat mc4ora. acctykae for 11X372 

Oaa uielatik eoLo lu »lo< . lUiic: 

Oa«. natural. map<«llun . . lUritf 

Uaa. iiaUinil. lodtana 110*1 

Qm. uU, Manlalau IMU 

naara.atuKilL-coo«1itutloo iNtK^ 

furnaii'. n;rub4ilittf.. - . lvi*4 
UMf«. lli|M*-f*rll<:'n of , , . , ., VAOi 

(iaaf-a. prrmiitieBt. eonataola of l't'>f>t 

0*aullii£ bl^TCia •I<i»| 

Oaaidloii etarlw. iKirtatilu * lVi£t 

Uawdlnti motor, new •i-itt 
near, cbalnlea^ bow 4^3 flggre . , tliHil 

0«taUaaolaUoiM,acHioiiof locM 



QcDeratiM-. tb« TurvHH ... « i''.»| 

dm igraphli-al ill*Tiv»-ry iMiyi 

Oeolotflnal 0ot'lM>* of Amerrra. . . I'Jtng, 
(icrmaoy. cotauieielal lUtmUiy imjh. 

....lusi: 
.,,.|uu; 
- i-^ne 

t'M^ 

..eivsti 
... W>l 
..aix-N) 

.. .mi* 
tM:< 

IMfii 
TMSU 

... liftIS 
l»4Sl 

, *naa 
. . rniN 

. I»t3 

fir>»a> 



Onrmatiy, iBCTeiiiuil 
OLltraltar, ivatV in .. ...... 

(Jtrrtrn, (>(trro«Jon of 

iilAm bl»wi-ra. iviitacti-ni of. 

(Jlaul-ldwlnv. lamp I'lr 

<3laiakfff>vton llgM.. 
tiloj^ plair-. uiaiiufuetura... 
Glaaa.H>>Vr for 

(lliUHawrating. t-t prcTMit 
OiNsca, leadlnr.- 

Uli>recieM.Dt'r 

(.(line inaDiiTHrt., (trrmany., 
C^M nf|df.('alif'>(nla 
Crtild mlaca. We«l Afr^a 
Cold luuiloir acJ itiuiibig 
Oolil r«if|iin. a fH'W. , . . 
liwMta. r fl^ fktX'jh iifiutou. 
(luiemor fitr bmiy itu-iUtn. 
Oruftliig-. mrth.-)«..f 
(Jniln <w^rati<r. pneumatic. . . 
Grape Julet-. mucufactun- .. 
Gmpblto, Bunurat--turv<'f.. 

OtuMA carrtntn* 

Growth atf^rtcd bgr tliiuk.lag 

i»un. II llnih>?« 

(iun. Itfouu win* wOMttd 

iluu. ilr*i ilofMrtmenl 

Gun. «;atllag.*-ln<--b .. 

(tuo. nuobine, Maxlai. . .. ... 

Ouiu, wav<> act>un la 

i;uul;<i«t rriiK('t<in 



l'itS4 

ipan. i%i> 4 



. *-miM 

hdii) 

i-wro 

♦lUJM 

VUIM 

•tmn 



H 

Hai-'h-iwla- biiu^v of a. IW) 

ir*<-Wfl. rIfvtTi.-. in Paru 

HirtxiOflotiin prcp'tmlliiot .. ...... .IK*:.' 

Hairlftdualrj ill Pranoa mtS 

Hair Imlgnrator ... JJMtt 

llamlmrtf bartMir 19Ctl 

Hammer. I^oller fcflUng *WtH 

H^d, tbe, tu lUaMMt . fiUft 
Hawaii, cixnitu n-it in liW . . . 

H'urt ilMiiir, onti.' on 

Ilcwtw wmce. at aea 

H««Ulntf by voal uir 

Hmiit working maHhlni*ry . . , . .VHTt 
lUrtdity. tht'ory of .. ..[*41l 

Honihun*. Impi>rta into t>l44 

Hon*) t»-e.il.« AMM 

florx' uivHi HI Norway mi7 

lliMiv, ^•lJtKr•t known..,. MW 

Hiiiuv 1'^ 1t>r wnodt ..#N>IX 

Huibc of a hai'li iida ..fJKK 

Hyvlr^wve In c r vaiiar tfqulda ......IMfV 

Hydrvven, li^uM «£JUk 

1 

Ice lir»^kingK<«nu'r Uriaak ..#WViP 

IdenUly. Sngrr tip UKM 

Illiiaa UI, au opikiil .......J 

llollo. i-ap«ur«* 4i( , 

Import*, ivijor.lal .., 

lorui «tJir. erad'e 

Ink for hai>] aumpa JMtt 

iDk. rud wem 

Ink. rrtnrM^ from carpela lUall 

ink. printing l-n-tt 

Ink. armttftbi-tx ttiM 

Itiba, laundry |im| 

Iwvt UUi^lpajTUiaMnla . l<iM> 

Insrcta, e(i--nomK<itatua Y*9tt. IiUm> 

Ifiaectlclde. ta^rth -liii 

Inalrurtiiru. ■.-uminrnMul \mi 
Invtrurtkon, M-ltMidl^r. , , , I'fVt 
InwimrKW <>*m|>anlr«. 'Svw Torfc .tii:4 
luLmalllL-r. bydraulM ,. _ piwv 

Inti-rrupcer, uuttiioalN- ..•I9PM 

Int^Tmpter. WchneM ..•1MB 

iQTcntora. wnmco. HM^ IBCU 

IMlna in tbe air.. , iM£| 

|udii(o<ni. iin-pMralmn of ...1MU 

I-.wn. K.cypt "I )»iit 

Iron. .Inieilcan. iii N.rurh AfiVa . \vtAt 

Iron, i^uat \'HZ\,\}*Vfl 

\Tiin. cait, t.j wIvtT . tWH4 

Inm. ct-niMit foptlng for. , ItiM 

Ir^m, hy««r<iU uf ,li»«:i| 

Iron, muilum, luatlng .. lum 

Irnn. plti. prjduu-t, IKtt ... AmY, 
Iron p«:»luctloi). iDTiy yean .. 

Iron wot katTpaiiciaa tu>0> 

Ihw I) iLb, ctatoiu* of imici 



Jacnaliu tmwcrlin .......IMS 

Jamili'H. Irailr mo'tttlnna .. .IHIRI 

Ja[tin. i'irdb«:*»nj nifr.tn . ,. >K^il 

Japan. i-lextrlL •rictioe tn iitu'i 

Jutvm. uicri-'aii[l> LuailErr .imm 
JuuK-uulUry. »hlp, Fn-Mch »|iflU 
Jhw* Ui l>*lt«<ini- ... ]ato'> 
Jkl>C4^nf.«k.'i'in< . targe ... IMi:i 
Jowtula of i'taoce, number ..lica 
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K 

KatValte. uow aipl<ishc. . . . . , ImV«; 

Kftrnm. \-rzuiiieui 

Kct-lt, uifc-i.- .t»i . 

K<i ««'lc'-ilir, lulilMir**.! Mrth. Uu: 

K>t«> *<|M'ttis' uLi •l»r:« 

Kkin.lihf i.iitiiiit. , . llkW 

Kouoiik. luuiciuiic rot iiuD I 

I«toel poM*- liw»"t ' 

iAoqUL'Mtir I In pUni* ' 

I«tn|i, «MfiTt< n>'v .•ttJk'': 

Lamii. trr, ini'l't«<-<l typp ... •N*'-'- ! 

L«mi'Illii*»rral». ■■tni.3u«lTltjr V*'iri ' 

t^nn^t'if t/rttcUUfwi-At: . -ttliU;! 

|AUit>. attbtr'a luprotwl ]Mt4 

I^u|>. rfwlMiLN |in><l)- IMOa 

lAfxUlifi *l 'U.M . I iiwm iM>i; ' 

tMn-i tfnun' In Rtmiii ^IVlHT 

iMlt^itK Aiii<rh«i) .. ,...VK£'* 

tdUtK-li. Hi-dtli.'. daulm*. ..#hCR: 

lAUmlrjr ■.iMnit tWII 

liiUD-try Inks IWl ' 

lAUDdrjr jnilUk 

iMtu maMlm I'MM j 

Lraii, blMik. mrrnpAiiii* IK?* | 

La>4, white. 4:«vt*fini power •M'>M ■ 

Lc«hi Lii«bt|M. ilctM-Ukiii.. .Il4;:i | 

UxtiMT Ulu, 11(41 4>r tMve I 

ImUmv |N.|if^ Iiqi*. 

Lrarm wrrr^. to l-4ench.... .fWa , 

LcvMc*. t^eulotf ... iKSf) 

LIA*, iBiMiUl, lm*iii <ir .. . Itncf 

LlHfar,Mi«>i'trtu, »m«t'i , 

Ij«fe>tp«- f<"r vms ^urnl?nl »t(nr, , 

Liibt^T. gam | 

LitrbifaoiMr. riuw v'Jt: 

I.lirl>[|iiii«ns imxiMirlix- for . ..«)fi>i 

Llffbtlnir «|i|iiintl«4. new... ..mt>9n\ 

IJchtnlnv |ir<j4*«tc4i •tH-si I 

|JCnit«.(tl»UUiittoo of ! 

Lirvboat. M new _ ....«WrtC 

Lit«of iDMik,v*llauUu«i Af v*tK 

Iltnait<m« ixio«umt>tl<« — ,,.,l'i4ti 

Loeomotlreiv Aner^ In EnffUml. t-»W< 

UNfOUoUfo*. tlvMrk: . JtliaiL *V**U 

LoooBcitivc frmac*. vi^l liui 

liOCOBOtlFe. blch «T>.-v>3, rretM.'h .'KIKvi 
IxjciMkCitWi-. hurti ftfm-O. i»iT« #lvHa 

LttnKaotJvi- tnilii>^/. l-f>« r<l^1 

LocntDciUvf tn'liittnr. 'Oitlooli. . . . 

Loc*>fK«tlvr In-liMrr. the I'Hn 

Lbfudea tkkberlM l»t)C 

•blit'N, lint'niml ..VJl't 

Lcntdiwi. pvpglHtkm. detiattjr lit-H'^ 

Uwr^iffv, l«T«tJ*e I'(U1 

Lut>ni.*«nt fnr tik j l > *■ 
Lutirtiiuit* fi>r kIha* f«\i<«-iM , 17V9. 
LdultnL-viit for ftaM*b)9|irTi. . 
Luhrkvnte, carrlBp' Itxt, Jkdi 
LjiMlle. new •xpdottlTe. - iitri 

Lr^dUo ihcU. Uui . iMH 



M -t ir. e'"-t'ir« Umncb • 

\|..tiif. u iMXMin. WW ..... *ti*r'. 

M' U.f mu-M-*. T»**l 1"^. 

M< ■! -r, iDtf inniilillis .*!<«»! 

M. .U.K. t l.^lriO 

^iiii nt, .■^(.■Ulr, li.""l*i'l witrk* lU.r.l 
Miirnr-, VM. «' I tyli'in' Inr , . |it!7-' 
V'nor*. triu, f.-T ilxnKinft» HOli 

Motiirv ull MuO MU -..^iUUlt 

Mol'trnMD, ^-tHK(< for ., . . #r»7H 

MiiuMs f.Hinitrr. I'lRcki'Qlnff _ IXHIi 
Mi-uiitala wftl'Y conirvp* , . IWOi 

Mu<ilw«\ 'e>'tM» for iMfi 

Mi^ l«ME»J«iiut IMVi 

VuM'Un*, Arv-liiiHilmrttmJ 

Miiu«ow[Ht, Ull' <i^i4t 



I n 

XiDa, AMMcu, b) KulftOd . ..1MEN 

NAllft. Amr-fkuca, In Bumtw \'nr 

Null*, rrn T<» win"., ,. )l'>* 

Naii#, llafrr,T>oll*fc for.... 1»»h 

Nno Kitul. ruluof. .KCTi 

NtiTimi.TD. iaUuut.... rtsif. 

N'AtUAtliib.auhmiirlriii. •lirM, •Mr.iu 
Sm\t, ♦(•■i trt<- wnrM In, nv»nt ...lltWi 

V«T)-, Kn-nrh. nrw thipg of »1Mll| 

S«TV. tr«Q»l'OrT» fr_.T. - ....JKir 

vnvr. r. s^iuhtinc fun* 1* .n 

NtVutivr. •initptflr ilmfmm,... TMtli 
Sfwallw. rl>'Tclit|>en»<nt iif, . ,, 

rf*v«llTw. «tr1p|itnr ...jw; 

\-w Outn^. OTruko *l'I3&' 

New Jorsey efr|>iir«tkia« ..IWH 

NVw Muakn, pirlvinMMpii- 

Hrir Viir* ntr^'tt, wlileolnf •|U**; 

McnrtcuAOuAJ ...•l->«*> 

Mi'kcl i<Uliiitr «mallarlicliw- *yn-^ 

.NkoUllii la lolmi^l Mlinki*- Itfttl 

Nili'. tfcMnmiiiir "f tbf> ... I'tK'J 

Non-«oo4i»M«>Tft. ■l«-}Malu oa IWI 

NDmboTK Armlilc, orltftn »MAtt 

Nutntiou lnt««UirKtMM) iMtM 



.iwa*. 

MMrlifUw in i'mr»tM»r lUfUl 

Mschlnnrr. IT ^( . to Ikmmnrk }»vt 
MnchlDc UwU, ItnlUilnaai.f . IMIH 
M*<^<ikMk. Jimen^-^o In Enwtaziil. ..imti 
M>cbir)ca.oip()rlt(iK to lic^ouiby .ili^ 
HaiWtra wliiu iwwnc* iHIt^ 

]i«cnet«.n«l iMtInt for lutiil 

IUIUl tnuMcontiiMMiial llHi.'* 

MaUHm iklhJ UiL^juMis:* . . UOK, )K<1£1 
MalarlKUitmphsllciiJ* , UMi 

MRUwtAb>'n«« . 1I>St 

lUail&.ri«cir)ci(r in .twit 

MkiiU*. uuirkeU of IB^II 

MauttM. icKWUiliMN'iti UinM \V/*ui 

MantW, WrkAmch, hH^hUxM* . . , iitrr< 
llactodoix sKek<t>in of . .*\'»iV* 

MaUtiUA. C\jlA. Mvor* » |ikk>k 

M«U^,Mfaay, bt w lOMi 

MatrbML twrliw. (umfxiMlULin iWiTl 

MMttnv.vtrvw. jK|Mim<w , ,mu% 

ll«aXAn<l niu»:> .«rHwi 

|U«x^ fruocn. induMiT 

Mmt, iuLa-ri;uitMlfc liU'i^ 

Mmt*. tmniMMtlltin .tUliH 

Mmt«l HURVftl m. . (r«^ of . i»tw 

MtWft. 1brenotMini«l ... aiui" 

MMjUL frof friiLi cwboo IfMM 

M»«"t*. iMillM t«i I'mi 

Mrtsl*. ntrt^ niftrki 1 Tiilui- iif I'AV 

Mrtcnc a^iv. ciilrj In 5lrit, , 1'4™ 
H)'ik-o. Wt*Urn, tniile In Ji'ffi 
Mill. alt-ii|t. ruBlted ... - i'**'* 

Milk, lullI-Ivul^>^u I'av 

HInr itfift-ow. Hantutfn . . -X-fiilii 

MlK^-iT' -M. Wf^t Ainm l-nil 

MlocTAlpcew. waitr ..•I'^ia 

Mititif»U lit Pbiitppintit 

M'niDK 111 Com wall .tKO* 

M'nium. tMtluir HdK> 

M^w wn 

llkrn?r«. (IkM, inr'trnt . . 

Mi»(4-lllll>' II U- -1-I I *'*»t. IM?"', 1^ "1'.. 

1^1. mufc. i-'ia .tH--. JHf.L lAC', 
I'tif/i iy<n#, lUfcTi, 1*»14. I'Hti, i> :i 

Mnt«-. ticw, Nt Ab '^uik Iti"*'!. 

Mi'-cit lIlMiu- < itMr\'l.iry #II>I'L' 

M'int« iMf-n iMirl wtitk^ . ..H* -- 

Moniimi*nt. M"«.ln;. .. Wiwr. 

M'»i<iii'-c«>iii'i t-'n r*.ii:, :■>■.;( 

Ml ull I.' Lxl«-riujiiiiU> «i " ■ ' 

Miitit kiiirr 

Mi'tmoir Hiv-uisiJkAora. Itttf 

lAoWruir U*tA . .... ttU' 



ObMirrat^ry. n istiiiD'ilqirWvJ . 
OtMcrmuirr, ndmrnArlon**. . 
ObttTttttorr. Mont Blmu- . . 
Oci-«lt tvjttom, ti-a|Hir«tltir« . 
Oo-mn tnirMl (tf llMritrail 

Oil Hn-i irx» i<iiiriii«i 

oil f'^r Mlerrlr ll««Ull« 

Olt tor niKriMMj IxtU. 

oil. Mnvumt 

Oil tif wliMt 

oil, IKMIll ... . 

Oil. tcwinir miwhlae. 

□M. kT'-'W-iirf. r«i*-- of 

1 tt^utB Kiniiklnif . . , . 

Ornn^r bnxi^ in l^yrlk 

il«WK in wttvt iMinOcAlion. . . 



Iteiv 
. lian« 

« lltMH 

• IHl'l 

tr*>. 

t«ri 
...uiw 

. ..t'u,: 

♦ lUV.-) 

. . . 

..iwj: 



PIfcM. *■ of P>iHi. **-ttlrs#.if !l«W 

i'i*tri>tai, ([.o^hLJv. I'litM ..•lU|.i- 
l-lMll'-itt. Ill' k<-|. MUail vtl>Ut--<li.....*lKt'«l 

ui iuj> iKii; 

• "-utBhAK'^ r«imuauui „ 1>*>Ji 

l'i'i«nil.**l"-tririlr In »cy 

r<>4. <' ln->tnj.:(i..ii. Pant •■Mil 

fiiiUli. •iiu'^r tiftU . ..IMx 

P.il-ii. fl.».r VXW 

|*<itu«h for UUrUla I94<l 

I'nliMh. taunilry tuv« 

Polwti. katluer .JMIS 

Pt>l!>1l. fh^- IMii 

Holwi, ,4^.^ twe* 

^' •ii-htiiv |Kiwii«T , , ltr>«i 

f'-or. whnt thr), mI.... IMAl 

iV.IN.lK.w e«n.U«] , 

FLl'I'f . Oiu Ahu£t>c •Imi: 

prirr^ipMii', ihi> Asaectiw IkftML 

Tort W ine. •-iM'iii^uf iwrC 

Pitri,, ltxi> _ 

t-iirl.. Kl«o. rud buUiUiig.... . JiiD^ 

riMler> irlan* - ..... .. - Amt* 

PusUuct' iUintp niuf«iiiv«> . linV> 

iv-witrr, ttn- .kcli-«_ btatory iw>tt 

IVwdrr. ■iu> >ki'li'«i. .MaJlni l)**^ 

fowtlrt itirliiKlry. Utrnunj ..U*lU1 

Piiwt r, unit tni-MurvKu'nt .. IWU 

f'niiru(>. trad*' la IMCft 

l'niir^<1--^&n>1 nul<«n«fe» IflC^ 

PrrM. mlr.oral. VThtU «ma> 

Fiiu.«taa,f uubUMt -IMfcl 

Pr.fiUiitr Ink - 

I'rlnn. Hili- IK*' 

P»i»«. ^4ntc. xxw ct-m at....... 9tiUr. 

i'riMiieMOf tlu! ItaiUilo.... .iVS: • 

PnirMwIiin. « rurtiiUN t«lll> I 

Proi-I1.T, Italinc •t«rv| 

l'riir^ll«T, eltM-fri'- •lid>' 

Pfot^liMf mn'Ii* •! fi'i . ...l'<IC4 

I'umi* li*i>w<l. tbo ...•1M» 

l*ump. lnlt n»*ft«f 

I'uinpnin M^-ilm 

I'urx htiitf BiR<k.lni.- ..•t«T7> 

Huif>tof CamUm ....lutn 



■ I. |ajW«-r lit.. 



r*!:!!"*! lur eiuliirtiit'ti 

Mtflii^dtjf HCitlinfrfK>tn*lr]- 

Hi llilillii iHrT-|*l W i U f1' In 

^s-^tU, Us iiiiuiii. OvrvMnj 
■-•'oilfinl. trw'f' Mi|iitr»tiocM. . 

SO'ClilOd. IMiSc •fiLli 

iw »ituiU rviialrlnc 



Ht'lenkuuj. apfilloftt^ui 
SciiiutljdnK Mlutluo. 
Si«AnMt tnl 

.'i4<wln|r BarKino mo*«T. , 
r^w.tiK tn»(ihinr nil 

M»ri •-t>u(iii[t<. ifaibji . .. 

SbAft >UikJliir, F<N't«:h pr>: 
P-lMtUpUu. Illl>«l) ^^^ie. . ... . 

^*avlBr iwiUiand mMp... 
t^tic«nnic tu»i-liliM> , 

.'-^-iU, i-tirrwwd, .. 

Htu>liK, illuDBlnaUBff. 

Hh^rr. two<« i:if 

Ship HUIHJ ftUUhtliM - ... 

.'4hi.|M, rtiifipinc. apt^iTvUi* , , . . ItCM* 

.■«iiipltiiii<imir. pP&iitMD In *iH£v 

-'^hlpplnc, lupplf uul 
^'hor litacklutf |uMu. . 

t^Uov •lr<w»lii«ii , 

Jlhiie u«iW In KnuKW. 

fiUmn io i.*talat 

^Icm LeoCK* Rnllauy 
SliCht thrt_^irh iinml navlty 



..1IGT>i TV-itllM, market tor, FVcu . 
Tbculer.U'^w. at Vkthm 

.-•Ltllii Tliwalt^r, «utenor lA __. 

IICCB TtUr, tiri.lv«*io>frUw 

JJW Tin I'hrtr. Uojiicr* fuf 

Tlrpc^'tnont 

Tire, pcfcunuttft. 

Tim*. blcjiMt 

I^milxo Ui r^irm. 

'IV'tMnKi, wiiri«r» prtMluct... . 

Tnt^offO" •l*«l*> rkllwmr . 

Toniuir baih, |4nU> 

Ty>Dlj)ir imtlis 

TiMiU^ ruMiiiir <jf • w> pwvaBt. 
T<N>tli pciw^M-. rtitt|ir fgr 
Torpvlo t>:«ts. Japnoroe. ou 
Tort«.Hl>» bunU. spOTil PMunl 
To«<r. Klflal. ItufrrovwMM 
TtiwlMir. *'y>atrin 



•Mil 

.,.IMU 



*Hae 

....Kta 



nam 



L-*i'.l Tor induitrr. Nai 

' T<j}4. nccknaiud, mm -. . 
Tmtk «'krv&I»>'ii, ClUcftffu . 
Trw-iloo. mltb*, (rfr.. N«w York. -tllMi 

'rnkrUon. *4«"otnii. rmUwvjr tn^i 

TrwSe ..'«)nip«'tlll»n. U. i IK9 

TniiV-, iMTOMDr'KnflrinMlOB . , MM 

Trail* la (Xilaa. blaJrnMaa ...MR 

Tnute. <iur, with Oiliia MB 

k»k«i 'Trwif.aur. witk J«pa».,.. .jnsi 

iJCMt ' Trndf cutfCtvtloiM HHT. WtM., tH ». 



, -i'-*ir4 

.IIMM 
..llOlt 



IMU, IMat. 10477. 
lUMU WAT. IM^!, 



iJti: 

I'KCt Trwlc. r B., la Wcat AlMna 
' Trwte wl4b (lilBa. 



]M». MlT TMi. 



nmr 1 TnwnwBf, etrvf rio, Jkta 

..Ut^bS I Tru)tf««iuur. Wr^U-RncifaMest.. 
-I ihg j Ti^«>, thitirrtalntnir wbaacut. ., 



PndlraL-. nbyM of 

f'liini, l*,-7. u- , , 

Paint, rvt. f-^r tunfl-ooM . . ... .. \WA 

Palntinir. ■uniut> . IK^'l 

PiiAUlir Hllk, Ri>«M> . « 

CHtcn ull farrt«c^< irr«MM 

r4|H-r. (iuf print , E>11ii 

fapcr. wntlUixd llOhl 

Para, tnoteln limfl 

Paitx 'AX, rr»n>raUOCT . -- 

pHMiijn-r tni*-. In I'litlnl Ml«t«a i:*-:^-: 
pHiM'itin'rf. («r, vfvitiittr I'^i^i 

ymat^»vnl"JiD Evpjfte. M* UMi-'. 

PuAticn Ilowi-'i, u«w .._»im.t 

Pwuy aadi-ntruiiail mllwajr.... -*1W3I 

I'M-im. liiU'l (■•Ill 

I'lUtf. flharlnif Il*"iTJ 

F'nuiitoDlii. akullk f rom . 1»U1 

PiilfciC rlicblH. biMory of 

PMUiit *jhU mk itiniF^mtl . .l!Hi* 

i'NU«ii.4, f'<niitBi*«i'H>w. r«p<ft ..V.'Ui 
T*iit»*iiM In <irr^»4nr . ... 

PnTi-owut prot.)Mn. Furia . ltt'.'«) 

Pk>i tuvcitA, ntujntrUiuWL- nt l'Jtt> 

PianuU.aiMii.ll.iif.... H'-Ti 

IN-ari tiiKlonM , , . * I!IS*> 

tvarta. an ltclal. pntrivi'llng ilt'>«i* 

I^F•ncllllf^.T f|f*M ■kfi^blrirf HON 

P. r. L*, «l«t<-. iii<Ki|t|)-<| I'l'.W 

Pt-ilrl.-M, |.«i||uUvr. HliltM vt lUd 
l>rlii»<' for thf bmitb r»wit I 

l%T4ir dim .•IHl.'.l j 

PPtn'^ruiu iimt'ir , 

P<-tr< :>uui rWkxlUf' 



IVtr. 



utit. UL«*unan<l AtiMnrtoan I'Jtli: 



l'"*i 



fh^ t.L«wv iictnc . .. . 

f^iillt plr»^cxportnio........ 

(lifpiiiti, uuiienUa.... 

Pt H|iUi;.j'««&-i iiix aU'l utiSM . 
PlKttiiirr.ipli^llnx 'Irawlntf 
I'bifiiK. iiph) . wmrt ... 
Ptiitd vfkpliy. l|i 
Pill ilrl*:itw. «ut<-r J< t 10 

PId llsll tli-|'jl<', lOHtiiry i4 ... 

fiT-.. K :t4 li' i'i .1. ftfVl 

I*|(i-M M' "-.tewurwip 

Pllfjiin-. »:luM 

rip<-.,iH-t :' III <;[ <-arbucilo«lld 

Pllr! i. hr,. lhl> ♦IKil 

llBti. ™ t ,v*%i lU<|i 

r«'(|-iv 111 -»v, inipn.>rM ... 

ri»fi*. fi.-u - . , 

I'iut huiitiiiit ti> Eirypciuea 

Pta*iin'i>rt>lurilitn. acvwU In... 
PMl»1». Ha>irM-c<fti4»tliti 



liOU 
llH'tl 



Hall wcMlnit. Falk FtyttiMii . . . 
KnIlR. cDdwotn, , , 
Huiii. b>'*vy, fur [illierlnn K.U 
Hulia, ■ilM.-l. ABhtmiui 
K«illr«i^, L'lii , Parr- 
Uii|lrn»i, unfb rynmnit. Parts 
Rai'rnfrU. 0- w. i^f IJ**" 
Rallfofcli. Pforwar. pri >r.'teil 
Bullfiital*. slM^ L ••|M-railux 

luilw«\. DiihtHJll Mamtr 

lUJlwaf. Arre llviiinaPUB . . - 
)Li>l«a) . f tc«:tr K. [kMtuii ... 
lUilwa.»,0«r«uiij tu Italy .. 

KAilvay, r«-Qtral 

tuilway. Mont llUiu*, nww.... 
lUilway. HtiM*tTi, n'w ... 

Kailway. Sli-rra tAnive 

ltMU«a> alira<aU, coluti^ — 

lUtlway fUilK fT. Pnwdi'ii 

Hallway, fyrta Otttifaan 

Riiilwuy. l^omcfur-Un 

KallWM> . uu-ltritr -umi, Viumf- 
ltMtlw.«y, Vi HIM list, ni<w — 
Ilall«ar*>*^>*'vatf!>f1, t anndd 
KnllwA»». i tty, .-k-rrri, triKl 
Hatj »• a 1 1. rtL'f ■ I it--- . U '-r obMy . . . 
ttMjl«HjM. 4<W<-lrl<:, 111 rminl j«U 
lltiHw«v^«'l»'t-*l«J. N» »» Turk 
Hnllwat-f Ini'titn , 
llAUwartuf rn.-f>t toSc.udan, 

KAllwM)»<tf Jmpu. . 

ll)itlwMjN''«"ft,tlty of Mftak?< 
lUUwHy^ Mln^n. frUiflanil 
Batnt'Wf*. Mnuw '>f 
Rmik<' flo^r. artlilerr 

iLit, i>m <if ih* 

IL\illi«n«ki— s ttn........ .. 

lU^MI-T. pti< •V-i 

}l^fflk'Prntlr>« ptnnt. VlitKW 

K> ftlci-iai'Mm, inan^fC 

(Ufrlm-ralory. Fhihjer. 
Il»«Oinr»ii»l, Pan*, #tpl<MliH9. - 
l(|M-.n-. typ^wrtl^r 
UiT<'iaant>;«n«teor]lirM«a , 
ItiTi l* w*Dt><d IO KotfUnd 

IttMth <S*fitr<iy«r ... .. 

)(■:■?» bUMinK ini'liT watvf. . . 
Rotiiuliti. tomb nf. ^i^j-rrry 

\if<Tio€, 

IUi|"'. »lr», ttlk'f for 

KiiMwr.ArtiftiuAj 

UuNT* r ir""i«. f»«wi»t (tw, . , 

HuMx-r, pr.'^iirlitii' 

ltiiM>rr atAiiK*. lilw prlr.tinr 

)tu<l-lvT. lif' 'ixilln^ . u 

)(u<*tit, ^1 ' li-iiutf Hi 

ltn«T <tn t^o-v pn ^> tilSiA i>f ... 

H»f *. X. In tho army 

1U>«. X, ti«w u»e I';>r 



Tr<r#. Iart««t in Um' wtwkl INb 

■r»»paBii-nr. »(K-*»rot. ,..,NB» 

TroopiL RMrobMiff of . IMH 

Tubcrr>uk«l« lu anlnuUa . . tMU, rw 

not'. ' Tunaal utxlar ib« lifirap -.•tKtd 

, .IKH*. ! TitH4TM<9,cqnl tocraiDptlciita .. .IIM3 

. IMIfl Turf hrrlque<t«« IKM 

. . »U« TitrkcT. •toctrMty In .MB 

..ijikM Turk<rf. our tmdii wtth... .....tlMt 

• IHKT Tiirki'y. ir .-i vspi>rt« t«i .., ,, ..IKSI 
Tiunlnc «it«clrlo tumi .. IB4 

TumCi^ tuniiQV imtf fov im 

TTEWKttlW OMctaloe.CbZ -«tNU 

Typawrltof tStiU'aa. 



. . l<4Mt \ 

.iwt: I 



inn 



. I'M* 

. ..V««l 

..*1!I3b: 

.. ..ISJT.'al 

... iffs: 
....it»i.ti 

• lum 

.#I)U3I 

IMCM 

.11*tl 
lt«M 
!<«. IttU I 
.IICK*. 

iw;rt 

• IM'I* 
llUt^ 
1>«V4I 

i«ir; 
•i'«*.i 

• UH^l 
.llkill 

. 

..t»KV 

. imi-, 
»l«c&- 

«l«'A4 

..fitiu 
.tir»*>i 

.iw-i 

#ltLlf»l 

• luurt 



V 

Cmoaia, ftcuMT. «nt»M of. . 

DltnuuArior. artlActal 

DmbrvUaa, uuiBufauturv of- . 

ratiiahi>l« r<irfc>ut«>i«M 

L rmrl putaoci, usceof 



SUlCB. track. WW IKM* , Traill, a lil««t apvtl, , 

HtffUK «tNilh»Ni«rt(tt, obi.... .. . 

iv*na. H*M:lnc lljrbt . . 

si|ho(K<(e«. SiU-it«B ^ 

l>LJk. artmebii 

liilk iiiiliutry, Kn-iw-k 

SJvi'r cnlntnir and Biotlax 

HtJvtT. I" .iwaiilre. pfo^c^t 

Klnt^p^oi^lU, mnuldi-xd 
SUitJOff fff t>lMkSuMnU 
lili>Ap, i-itnitivw valuf of . . , 
Mwrpfrvt n««lar 

9b'«pln< i«r<un)pk.lMtilUtjr .. . 
Ki»riL pbjmlis Tif 
!^»-ikc ixjunutu|>cl<.4i apiwraliut 

Hnuiki* mpfi n— l u n . . 

!>na>li. m»r4yafBlont 

"cap. tl-:« 

Hiiap. Wiiidv..f, yellow 

ii<iat<B. aliHt hiir ... 
Stiaia, Ir4l«'i anit ra«H|t>-lru] 

;iod(ir. llT.. rnrtMin dloit-le 

V;tldcr for ifl*j« 

SuUiidcUK a(i|*anitii* — 

.-4t«rft. clivtHc. txiltatltilllos. .. 
silMv-ifrn. lumt^<>U4 . . . 

.>1.4*«1 ft mf < urvi-*, Ir^t ., 

Spn<c-.*ti->«ni(-r. kauilu oimr 

Kpnw. (uiiiial uti'Wf ,. 

Spnnir-. intlkmtor, t««| «f 
SjuH. tbv. In art. , .... . 

SCiilt* for wmril - 

Bluiiiit In hiilf Uiiiaa, rrttiivul. . . 
.HUtia|« ruti(M*r, liut< pDiitltiir.. 
tiratur I'f Kamew* 
t^uiua ai:«-l4c-nu, FmiKe. -- 
."le^miu iriiH-rat4ir. Turf an 
.Hiitaint r Fultdu. f'nlb^d HtAlca.. 
Mt<'4En<T I'lliinta, iiuirlw* nf — 
Sr-*«ni*hlp. m'<»t jxiwi rfuj. . . 

StMl a> anbaft otfllBC.... 

.Hti«-JL.(-i>--lilsit{ oa 

dtj-i<l. ImnL, drilltuir 

S('<«^. bariWaInc 

t'ti-'t'L ruaBor4 

HtiKl pliiteK, poi catty of 

ittio 1. t«-tiiprriti|r 111 mUh 

:<Un>s bantonlnir uf .... 

t^i-IIlD dry litii-k ... .... 

^utiyt cruchrn for r^nHiiy 
Bii'iws, pi-ct-loua. \« l lcnufy . . . , 

Sti:r> WWIilrTW WUllt'iK 

IMrAlnek. tjit*«<>nal, iin'maur. mtMit 
"tnawl- rry, •■vrtlulliin »if tbr 
HCrcet4, aapbaJt, UrmiAny... . 
Huinta. New York, widcnUic -. 



mtx 



SI 



in 



....i'js:ii 
.. ly.rs 

• Ii.IlT* 
- . . I'>'t» 
..*|U4ti' I 

. I 

•IUlfc> 

)K**i- 
. . . r^j4n 

. Il-'w 

. . l *ti-:. , 

.«i'»4 ; 

,._|yM< I 

. I«M» 

.. Vim 
.. vHm 

. mu 

. , 

...luto- 
• 

...I**! : 

. iw: 

...]!*«* 

. . utc 
. . . l**'**- 



l»V*l 
IMII I 



8/n-rt«L I^riK matiiifnanot* 
^^ru•l^(lt llff. tn*i<lb- Aft« ..... 

Ht. <i>:-tMifi l^iiitr (liiia _ 

kIlU. tratlli- 

Sijjnir, tMt nxtc. ill>oii^<rry 

^tf^ar. tnaklni, oU lim>' 

au^Ktftlon. nw nial. ffftTt 

.■^lill^ildra. ph**pliii"-»« eni.'eof. 

-tiir\ ry. ftut'Oiaiinu , 

3wvirda,.lafrta*wii ...< 



lecu 
.iuv«, 
..♦ittrn 

-..iH-.r 

..IWA* 
lUEt.' 

iwni 

. ..IPr. * 
..#l»IUi 
Mil' 



Vanilla r^nn In Maztoo .tW* 

V«mi«h and rof«. Pniacuny )W9 

Varnab for « 1141 a« -UISI 

Wralkbaa, wood, trclpo* JMM 

Vrti. lm. iii.>o»r. b.«Ty -*tk» 

Wmc**, Mlrrnni'*lne. . ltfT4 

WiitilMririg fan, a lane lUS 

Vtrriebraia, diMrlbutkm of ^yv:i 

VhiirallDtM. inwtte«l «)k/:i 

V ii^iorta. «t4utne . ,- ..cms 

V^irta. gwvfi.in FraiKw... ., .viht; 

VLtDOn eXTTt academy .IMS 

Vi>«vU Hermana W *]>IU 

Tuk«Uij,4:.lpO*llilin of imi ,*t»M: 

Tt^iniatrr. cucMtnictioa uf •tfM 

V« UnmlM', rrtKWdlnr .•IHTT 

VukM, eleotno work of the BBV 



IMUI. 
IPM 



VTaipia.! 

WaK»o«, AmerHna 

Waiklof on wariar , 

War, KiwuUb-AfeMtrlcan . 
War>i.lp». m<it|vf> |Niwvr of 

Vfart^ how In TTttoVB 

WanliInclhitTlrti 

Wat<^ (vrimaa mountain .. .... 

WaU*. di-tacUoft of 

Wairr niur. D*iw .. , ..... 

W»terpr«rinnj caoTna 

Wrtt^Tway Vi Hocky MountAiua. 

WateaL tkdaJ 

Was. pcatohtuN' 

WraittiT Ibarvati. Bntiib 

Weather oiaarvpr^ work of 

Wkwai. ull of 

Wbrttt t3ait4« In FV«nc3i< . , K 
Wkitfwarh for tiHrk walla .H 

Wind fwfw. iratiDV Jl 

Wind, rclooftyof R 



.-.twin 

,..I«M 

iKir. 



..iiwoi 



t«Mii I'l' ch. )inpn'riii»tlnir 

K*ilfMnieiu .VniiMt«"»ii. to Kiir"p*t nc*». 

Siili^'iii LiAiiolnii- O .liimLU.. . .T*.-* 

.•J..1U'«I. lrMiii,|,» ..| m' 

.XUUfWIl ]-lRll.l- ..- »MlMt 

S44II.1 .:ri:( pn .. itt:.ai IKflU 

f»ont' I'nii 'I lie*- i» l i» of . . ■ . 

■^rji: nil. 0.111.- . . ..•I'l.ii 

-«n- iflMUu*. lli»BiafvV » 

,sa» .ii«i*>.(iit.... . *n'ff; 

Hftw.Cin'il .»r. rtj^nl f-if ♦t/'-^S* 

Saw.crnwM in, h*r l wikmI .„«rii»o 



TMh»r«Mtiir, AgU RUlott ... 


... jtuftti 




^li*AM 


Ta|N*tr7 un.Ur Nnpotooti. . . . 




Taviilam. w(At»' (if 


vta* 


TfJ^raph Talr» m <J>alia. . 




Tvli^n phi. It «L>-t . - 


wt> 


TtflrKTAplw la M».l^»*ca« ... 


. -.11**;* 


'l>t«t-^ pliy, rt'tht.nc .... 


l»'<ar 


Tr-'.-vraptiy. elect ro-opMml 


. •I'J.I.t' 


Tti'irraphy. H«i>r 





Witiduwt, •t«in-. waaktoyof .... 

Winr nM'nP«« . 

vrtrx^ in AUirna 

Wibf maoofaccurv 

Wlrv rttpv n>i»r, n*w. . 

Wtunt-n aa Inrrr^'irV --. 

MTMnier* tnTrtrtnrs 

WiKMl. MMaoDins of 

WihmI. ■talna for . - 

WiMxia, AnuTiona. Omaany ... 
Wouinil i^dHHk una of. 



.Ha* 



..m 
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